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PREFACE.
N February, 1913 I received information from the Government of
the United Provinces that I had been selected to compile a
descriptive list for the area embraced by the Kumaon Civil Division.
The list was published in 1922, but the information included in this work
was not so comprehensive as was originally intended, and in consequence
it was eventually decided that I should aim at producing a small local
forest flora for the same area. The preparation of this flora may
therefore be said to have been spread over a period of 13 years. During
the last of these years my work has enabled me to pay brief visits to parts
of the submontane divisions, but as the manuscript had already been
sent to press I could only make use of my added information to a limited
extent. Of the remaining 12 years, seven were spent in the Garhwal
hills, two on leave, and for three I was working as Instructor at the
Dehra- Dun Forest College where my duties included short tours in the
Bamnagar, Nairn Tal and Eanikhet Forest Divisions. It will thus be
seen that whereas I had ample opportunities for studying most of the
hill species, I was not equally fortunate with regard to those of the
submontane tracts. Whilst on leave I was able to spend a short time
at Kew, but the time available wras only sufficient to enable me to
investigate doubtful points which had arisen whilst I was working at
Dehra Dun and I was unable to do more than this.
I have compiled a list of the principal works consulted, but Parker's
Punjab Flora is that which above all others has been my mainstay.
From this flora I have abstracted more freely than from any other, and
it is scarcely too much to state that the present work could not have
been completed without it. Next after Parker's Flora I have been
mostly indebted to Duthie's, Haines' and Gamble's Floras, and here
again I can hardly overstate my indebtedness. I am also pleased to
be able to place on record my gratitude to the many who have helped
me in other ways. Mr. E. N. Parker, the present Forest Botanist, at
the Forest Research Institute, Dehra Dun, has been unstinting in his
personal assistance and has also given me every possible help whilst
working in the Dehra Dun Herbarium, and here I must also mention
the kindly help given me by the Curator, Mr. B. L. Gupta. Scarcely
less am I indebted to Mr. E. S. Hole, C.I.E., who preceded Mr. Parker
as Forest Botanist; also Messrs. H. <x. Champion and W. J. Lambert
who supplied me with many valuable notes and whose names I have
frequently quoted in the text. My thanks are also due to the Director
and Herbarium staff of the Eoval Botanic Gardens, Kew, for every
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facility given me whilst working in the Kew Herbarium, and finally 1
cannot omit to mention the helpful assistance and advice kindly given
on many occasions bj my friend the late Mr. J. S. Gamble, C.I.E.
In conclusion 1 may say that the compilation of this flora, though
devoid of aaiy pretentions, has proved a labour of absorbing interest,
and when my spirits have flagged 1 have received much encouragement
from the following, lines by Goethe—
Art little? Do thy little well:
And for thy comfort know
The great can do their greatest work
No better than just so.
If it may be said that I have done my little well, that is all 1
ask.
March
, 1926.
A, E. OSMASTON.
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INTRODUCTION.

T

H E title of this flora gives the area dealt with as Kumaon, by
which is meant the Kumaon Civil Division. Actually the area
does not include a narrow strip of plains country lying to the south of the
siibracntane reserved forests, though included within the Kumaon Civil
Division, since the boundaries of the reserved forests have been accepted
as being a more convenient limit for our purpose; the flora being
primarily intended for forest officers. This can be seen on the map.
I have included as far as possible such trees, shrubs and woody
climbers as are indigenous, besides a few which are not indigenous but
which are more or less completely naturalised. No herbs have been
described, though doubtless opinion will differ' as to whether I havedrawn a correct line in every case between shrubs and herbs. As a
rule those plants possessing an insignificant perennial and woody portion
to the stem but with tall and robust herbaceous portions have been
included, as for instance Strobilanthes atropurpureus, Nees.; whilst
others with weak and inconspicuous stems have been excluded, even
though* the root-stock is perennial and more or less woody such as
Crotalaria alata, Ham, and Argyrolobium flaccidum, Jaub. and Spach.
The total number of species described is 816 distributed over 94
families, and if species which are sometimes herbaceous are excluded,
there still remain 290 trees, 321 shrubs and. 112 climbers. All these are
indigenous to the area excepting 12 trees and 8 shrub's, as follows :—
Mctlmsirimi tricnspidatum, A. Gray, Amdirachta indica, A. Juss.*.
Melia Azedaracli, Linn., Sapindus Mukorossi, G-aertn., Tamarindus
indiea, Linn., Acacia arabica, Willd,, Acacia Fame&iana, Willd.,
Cassia laevigata, Willd., Mimosa pudica, Linn., Primus persica, Stokes,.
Psirfium Guyana, Linn., Punica Granatum, Linn., Opuntia monaeantlta. Haw., Lantana Gamara, Linn., Clerodendron fragrans, E.
Br., Jatropha Cureas, Linn., Sapium sebiferum, Koxb., Ricinus
communis, Linn., Moms indica, Linn., ]Dendrocalamus Hamiltonii,
Nees. and Am.
It is of interest to compare in a brief statistical manner the forest
flora of •Kumaon with that of the Punjab as depicted in Parker's'
Forest Flora. I have described for Kumaon 269 species which have
not been described for the Punjab; these include 93 trees, 130 shrubs and
46 climbers, all of which are indigenous to Kumaon except 2 trees and 2
shrubs. In this connection I have considered as undescribed those
species in Parker's Flora which are only briefly described in small type..
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The above figures do not give an absolutely accurate comparison of the
two floras, because in a few cases I have described species which are
sometimes herbaceous or semi-herbaceous, whereas Parker has for this
reason omitted to describe them, although they occur in the Punjab;
such cases, however, are not very numerous. It is further of interest
to note that the following are those genera in which I have described
for Kumaon 4 or more species not described for the Punjab, i.e.,
Berberis 6, Vitis 8, Desmodium 5, Caragcma 4, Flemingia 4, Rubm 8,
Symplocos 5, Polygonum, 7, Ficus 8 and Smilax 5. These fig::iv>
* indicate true additions to the natural flora of the Punjab, except in the
case of one Desmodium and several of the Polygonums.
The family and generic descriptions are intended to be complete
for all known species, whether Indian or not; the generic and specific
keys and the synopsis of the genera have however been framed largely
or exclusively with reference to the plants described, as by this meann
the keys can be made comparatively simple.
In the descriptions of the species I have attempted to indicate by
figures the limits of growth normally attained by each species. These
figures are only intended to convey a better idea of the general size of
the tree or shrub than can be given by mere descriptive terms, and ii
must not be supposed that they represent the maximum dimensions
possible under any combination of circumstances, nor should they be
taken as applicable to area.s outside our own. Descriptions of the blaze
have also been given and here a little explanation is 'tequired. Forest
officers will naturally know what is meant by blaze, but for the benefit
of those who may not know, and in case my interpretation of its
meaning may be different from that accepted by others, I may state
that the blaze refers to the thickness, texture and colour of the bark
as exhibited by a slanting cut made with a penknife. In my descriptions I have taken these characteristics separately; the thickness I have
recorded in inches or decimals of an inch with no mention t>f any word
denoting thickness (which is to be understood), and it should be carefully noted that these figures include the dead outer tissue as well as the
living inner tissues; the texture and colour on the other hand refer only
to the living tissues unless expressly stated to the contrary. My 'descriptions of the blaze only refer to mature or nearly mature stemn as
young stems have usually quite different blazes to old ones, This
variability in the blaze depending on the age of the tree is undoubtedly
a factor which tends to minimise the value of 'such 3aia, and for this
reason too much reliance must not be placed on these characters. The
figs are an extreme case in point, and owing to the peculiar and rapid
development of the stem, these may exhibit several different tymn of
blap from cuts made in as many different parts of the same* trunk,
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In the epiphytic figs with aerial roots of varying age and size which
anastomose to form a single trunk this variability is most conspicuous.
For these and other reasons the descriptions I have given may give rise
to criticism, nevertheless the blaze is often an extremely useful field
character, and it is hoped that the descriptions will be found to justify
their inclusion. As regards their accuracy I must frankly admit that
many of them are based on tome what meagre data, since I have had
to rely entirely on my own field notes, and owing to the variability
noted above it is necessary to make many observations on each species
before a completely accurate description can be given. The description of the outside appearance of the bark is presumed to be that of a
mature tree unless otherwise stated in the text.
It is, I think, as well to explain here the meanings which I have
ascribed to the terms sinuate and undulate. Two conditions exist,.
first h\ that in which the leaf-margin is not quite entire but has a wavy
in and out contour, the plane of the leaf remaining constant; this
condition I have described as sinuate. The second condition is that in
which, the leaf-margin is entire but the marginal area of the leaf has a
wavy up and down contour resulting in the plane of the leaf becoming inconstant; this condition I have described as undulate. It is
sincerely hoped that in adopting this course I have not contravened any
recognized botanical distinctions, but in studying other floras I came to
the conchisiion that the authors were not always in agreement in this
matter, and a reference to the glossaries of botanical terms at my disposal
did not help to elucidate the matter.
Finally I wish to explain that the period of fruiting given in the
descriptions of species is intended to represent those months during which
ripe fruit may be found; the period occupied in ripening the fruit is not
ordinarily included.
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GENERAL DESCRIPTION" OF THE CLIMATE,
GEOLOGY AND FOREST VEGETATION.
Climate and Geology.
In this brief account I shall divide the whole tract up into five
belts of country running approximately north-west and south-east
parallel to the Himalayas themselves. The selection of these belts is
based primarily an variations in the annual precipitation both as regards
the total amount which falls each year and also with reference to the
relative percentages of the total which fall during the monsoon and
winter months respectively.
THE FIRST REGIONAL BELT.

This comprises the Tarai and Bhabar which are jointly referred to
in this flora as the subliimalayan tract. By the Bhabar is understood
that waterless area which extends along the fdot of the hills and is
composed of comparatively recent beds of boulders, gravels and silt
• brought down by the Himalayan streams. The deposits being of great
depth and extremely porous the water table is found during the hot
weather months at a considerable depth below the surface of the ground
and, except during the height of the monsoon, all the lesser watercourses tend to dry up completely. This Bhabar formation varies in
width from practically nothing, as for instance at Jaulasal, up to about
15 miles, the widest portions lying on either side of the principal rivers
Though comparatively flat, there is distinct terracing apparent throughout these deposits except where they occur as Duns. The best known
Duns within our area are the Patli, Eotah and Khaldhunga. Such
Duns do not occur to the east of Haldwani as their origin was apparently coincident with the upheaval of the Siwalik hills, and these do not
give rise to the same broad belt of low hills which is so characteristic a
feature of their presence further west. The Siwaliks consist of Tertiary
conglomerates and sandstones. The former is a rock of variable hardness often indurated with lime, whilst the sandstones are usually
composed of coarse sands with occasional beds of clay. The Siwalik
hills are a prominent feature in the Ramnagar and Kalagarh Divisions
where they form a belt of low hills 5—10 miles broad, intersected in all
directions by numerous ravines. The Tarai lies immediately south of
the Bhabar and is a level belt of country characterised by numerous
springs and swamps with a subsoil of sandy alluvium. The rainfall bf
this stibhimnlayan tract varies between 50 and 70 inches, of which about
7 per cent* falls as winter rains during January, February and March,
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whilst about 80 per cent, falls from June to September and is directly
due to the mantfoon currents. Prom November to March heavy dews
occur at night time, so heavy in fact that on cool northern slopes and in
enclosed valleys the whole undergrowth is dripping with moisture till
late in the day. Such dews are most conspicuous east of Haldwani and
more especially in the Tarai From April till the break of the .rains
in June the temperature is very high, though the co!ol " dadu " which
blows down the principal valleys at night exerts a modifying influence
wherever the larger rivers leave the hills. In low-lying areas several
degrees of frost are usually registered at night during part of December
or January,, the lowest temperatures being recorded in enclosed areas
like the Path Bun.
THE SECOND REGIONAL BELT.

This stretches from the base of the foot-hills in the region of such
places as Kotdwara, Kalagarh and Kathgodam to the crest of the outermost range of hills as exemplified by Naini Tal. The hills rise from
an elevation of 1,000 to 2,000 feet at their base to heights varying from
4,000 to 8,500 feet at their summit. They are intersected by nmncjvnis
watercourses both large and small, and the general aspect of the wlr le
is south. The riocks of which they are composed are mostly similar to
those already described as constituting the low Siwalik hills which
form a southerly extension at their base. Generally speaking only
upper portions of the larger ridges are composed of the ancient Pre-Cambria/n sediments which characterise the area to be described next. Unstable slates and ahales belonging to this latter group have produced the
steep slopes which are so conspicuous a feature in the vicinity of
Nairn Tal.
The region' we are now considering possesses the heaviest average
rainfall of any portion of the Eumaon Division. It varies between 70
and 120 inches in the year, of which about 7 per cent, falls during the
winter and 80 per cent, during the monsoon. Frosts are rarely severe
below 5,000' feet elevation, and the Heavy dews so characteristic of the
submontane areas are no longer of any consequence. The summer heat
from April to June is however considerable owing to the predominant
southern aspect and the proximity to the plates. On steep south aspects
the resulting dryness of the' soil at this season is a factor of great importance,
THE TRIED KBGTONAL BELT,

^ "We now come to the broad belt of mountainous country stretching
frtto the crest of the outermost range to the main line of" Himalayan
peate represented by Badrinath, Trisul and others, The valleys of "the
S&^ctey ,Kosi» Ramganga and Ganges rivers remain at a low level for
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considerable distances within the hills so that the Granges for instanceat its junction with the Pindar is still below 2,500 feet elevation. The
main intervening ridges vary as a rule between 5,000 and 10,000 feet
elevation. The rocks of which these hills are composed belong almost
exclusively to the ancient Purana group which are Pre-Cambrian sedimentary deposits composed largely of slate's, limestones and quartzites.
A hard quartzite and a soft mica schist are met with over extensive
areas, wiiilist bands of hard limestone form some of the most characteristic features of the country. One such band starting from the Sarju
between Pandrapali and Chirpatkot extends north-west through HarmscI
and Ohaur in the Pindar valley to Pipalkoti in the valley of the Alakhnanda, the outcrop in the Almora district having an average width of
about 12 miles. There are many other outcrops of limestone, but none
so extensive as this. Granites, gneisses and other crystalline rocks
form the main, axis of the great Himalayan range and, in Garhwal, they
are found almoist exclusively to the north of the district. I n the Almora
district they have a far wider distribution and are not uncommonly met
with in the central ranges, as for instance at Airadeo.
As might be expected the annual, precipitation within this broad
belt of mountainous country varies considerably, the limits being about
40 and ^30 inches. Some 15 per cent, of this falls partly as snow and
partly a.s rain during the winter, whilst 75 per cent, falls during the
monsoon. The heaviest rain occurs along the southern spurs of the
main Himalayan range and in the vicinity of the more prominent central
ranges such as Dudatoli in the Garhwal district and Badkot and Binsar
' in t'lie -\lmora district, whilst the lowest rainfalls are recorded from the
portions of the central ranges where the surrounding hills are low, as
for instance Srinagar in the Garhwal district and Almora in the
Almora district. The months of November and December are dry, buS
from January to April is a period of unsettled weather and frequent
storms which centre round the principal mountain heights. At this
time of the year snow may be expected down to 5,000 feet and in
exceptionally severe winters it may fall as low, as 3,500 feet elevation,
but on southern aspects it rapidly melts below about 9,000 feet. During
May and Trine the temperature in the low valleys is surprisingly high,
and these same valleys are frequently filled with damp cold mist in the
early mornings during January and February.
T H E FOUBTH REGIONAL BELT.

On passing north of the main Himalayan range the amount of
precipitation decreases abruptly and the inner forest-clad valleys of this
tract receive at most 10—40 inches during the year, of which at least'
30 per cent, falls as snow during the winter and about 50 per cent, as
rain during the monsoon. The winter is long and severe even at the
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lowest elevations, and the summer is generally mild. The rocks here are
similar to those described for the area south of the line of high peaks.
THE FIFTH BEGIONAL BELT.

Finally we come to a narrow belt of country bordering Tibet where
'the annual precipitation is less than 10 inches and probably 50 per cent,
*or more of this falls as snow during the winter months. The climate
is extremely rigorous and is more or less identical with that existing in
Tibet itself. The effect of insolation during the day time is extreme and
the air is excessively dry. A strong south wind prevails throughout the
day time and adds to the general effect produced by other dessieating
agents. The rocks are mainly sedimentary, ranging in age from the
Cambrian to the Tertiary epochs. The whole surface of the country lies
above 10,000 feet and trees of all species are entirely absent.
The Forest Vegetation. •

!&•
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The forests themselves I propose to sub-divide as follows:—
I.—Forests lying south of the line of the mam Himalayan peaks
(aamely Kedaraath, Trisul and Nandakot) where the
annual precipitation varies between 40 and 120 inches.
1.—Forests of the Tarai and Bhabar and throughout Mie hills
up to about 6,000 feet on south aspects and 5,000 feet
on north aspects, namely where the climate is tropical
or subtropical and the mean minimum temperature
does not fall below 70° F .
(a) Forests of broad-leaved species up to about 4,000 feet
elevation where frosts are absent or light and
snow practically unknown. /
(i) Deciduous riverain forests of sismf khair and
Holoptelia integrifolia which follow the banks
of the principal rivers up to about 2,000 feet
elevation.
'
(ii)r Deciduous forest of miscellaneous species in
the Bhabar,
. •«
"••
(iu) Subdeciduous forests of sal in the snbhimalayan
tract and outermost hill ranges up to about
2,500 feet elevation*
(iv) Evergreen forests of Eugenia jambolana and
other miscellaneous species in the sub*
himalayan tract and along the banks of
streams in the outer ranges up to about 2,500
feet elevation.
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(v) Deciduous forests of Anogeissus and.other miscellaneous species in the central and. outer
hill ranges up to about 4,000 feet elevation.
F.
'(b) Forests of ckir extending between 3,000 and 7,000
feet elevation, where frosts are often severe
and snow frequently falls.
2. Oak and low-level silver fir forests extending throughout
the hills between 5,000 and 11,000 feet elevation
namely where the climate is temperate and the mean
maximum temperature does not rise above 70° F .
G.
(i) Banj oak forests between 6,000 and 8,000 feet
elevation.
H.
(ii) Mom oak forests between 7,000 and 8,000
feet.
J6
(iii) Karshu oak forests between 7,500 and 11,000
feet.
K.
(iv) Low-level silver fir forests between 8,000 and
9,500 feet.
II.—Forests lying north of the line of the main Himalayan peaks,
where the annual precipitation varies between 10 and 40
*
inches.
L*
(i) Blue pine forests between 6,000 and 12,000
feet elevation.
M*
<ii) Spruce forests between 7,000 and 10,000 feet.
N,
(iii) Cypress forests between 6,500 and 9,500 feet.
O.
(iv) Deodar forests between 8,000 and 10,000 feet.
P#
(v) Forests of mixed hardwoods between 7,000
and 9,000 feet.
Q,
(vi) High-level birch forests between 9,500 anS
12,000 feet.
R.
(vii) High-level silver fir forests between 9,500
and 12,500 feet.
g0
*
(viii) Alpine bushland between 10,000 and 13,500
feet.
III.—Bushland lying within a narrow belt of country bordering
Tibet where the annual precipitation is below 10 inches,
T.
(i) Riverside bmshland between 11,000 and 14,000
feet elevation.
Y.
(ii) Hillside bushland between 9,000 and 15,000
feet.
Each of these forest communities bearing a separate letter will now
be discussed. in further detail.
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sissu (Dalbergia si$$oo),
khair (Acacia Catechu) AND Holoptelea integrifolia.
Both sissu and khair are pioneers on bare sandy and gravelly
dcposits bordering the rivers and streams of the subliimalayan tract
where extensive forests of these species are to be found. Such newly
formed soils may be colonised in the first instance by grasses such as
Saccharum spomtaneum and Sacchamm Munja or by shrubs such as
Orthanthera viminea and Tamarix dioica, but sissu and khair are the
only two species which form natural tree forest direct without the
intervention of any preparatory types of vegetation. In the case of
"both these species the seed is mainly disseminated by the agency of
water, but whereas sissu h&s become so specialised in its requirements
that it rarely reproduces itself except where the seed is brougl.it clown
by flood water in the open, khak is kiss exacting and reproduces itself
sporadically beyond the reach of floods in open forest or grass land. One
of the characteristic features of these forests is the absence of
other tree species and though sissu and khair are often found mixed.
this too is rather the exception than the rule. That they are not more
frequently found mixed is probably due to the heavier seeds of the
khair being deposited where there is too much current for the lighter
fruits of the sissu to come to rest.*
#
When occurring in mixed crops the sissu soon outstrips the khair
owing to its'more rapid and greater height growth and a two-storied
canopy is usually the result. Whilst the crops are young the soil may
be almost bare or a more or less dense growth of Saccharum sponta*
neum, 8. Munja, Aristida cyanantha and other grasses may be present.
As the forest grows older the grasses are usually replaced by a dense
growth of Pogostemon plectranthoides, Adhatoda Vasiai or Murraya
Koenigii and this in turn may under favourable circumstances be replaced
by a dense growth, of Holoptelea integrifolia. Khair and stesn crops
are, owing to their position, frequently washed away. Here and there
however the land surface becomes permanent and is gradually elevated
by the addition of fresh deposits. As the surface rises above the level
of floods the forest will slowly but surely change to one composed of
miscellaneous species in which khair and Holoptelea may constitute
varying proportions of the crop.
DECIDUOUS RIVERAIN FORESTS OF

B.

Diornuons MISCELLANEOUS FORESTS OF THE BHABAB.
As outlined above the strictly riverain 'types of forest which escape
being washed away by floods will slowly undergo great changes and
these will in, most cases result in a deciduous type of forest composed
of many different species. Such changes in the composition of the
* Vide Haines* Botany of Bihar and OrlssaTi^'rTL

" — ~ ~ * ~

(

xi

)

forest will be accompanied by corresponding changes in the land
amongst which the most .important is the raising of the surface above the
normal level of floods. At the same time there will be considerable
improvement of the soil, the upper layers of which will be enriched by
the addition of humus. It is thus not uncommon to find the riverain
forests flanked by miscellaneous forests, the latter occurring on distinctly
raised terraces or plateaux. The plateaux tend to become more pronounced the nearer they are to the base of the outer hills and they
constitute the typical Bhabar deposits already described. As a result
of their composition and origin these deposits are characterised by a
high degree of porosity combined with a deep water level, and this
insufficiency of water is reflected in the deciduous nature of the forest.
Other factors which have had considerable influence on the development and composition of these forests are grazing, lopping and burning.
Though generally unsuited to habitation throughout the year these
tracts have from, time immemorial been resorted to by graziers during the
winter months. Large numbers of Kumaonis also migrate each year
from the neighbouring hills and carry on temporary cold weather cultivation in the Bhabar. This is especially the case in the Haldwani
Division. Man has therefore exerted a considerable influence on the
forests, and the natural density is often much reduced whilst in some
cases forest has reverted to grassland in which Andropogon muricatus
is not infrequently the dominant species,
Amongst trees there is no single species which ever forms pure
forest of any extent and in most cases the forest is completely mixed.
The chief characteristic of all the common trees is their leafless condition
"during the hot weather. Mallotus philippinensis is a notable exception, but this tree is more often completely dominated and should rather
be classed with the other gregarious undershrubs such as Adhatoda
Vasica, Dendrocalamus sir ictus and Ohrodendron infortunatum which
are also evergreen. The commonest trees in these forests are Bombax
mdabaricum, Adina cordifolia, Lagerstroemia parviflora, Holarrhena
antidysenterica, Cassia Fistula, 'Lannea grandus, Garuga pinnata,
Randia longispina and Zizyphus wylopym, the first two often
towering head and shoulders above all the other species. In the transitional stages between the true riverain and the miscellaneous it is often
found that Holoptelea integrifolia, Adina cordifolia, Moringa oleifera
and Wrightia tomentosa are the first to appear. Some typical
shrubs of the miscellaneous forests are—Zizyphus jujuba, Helicteres
Isora^ Urena {lobata and Sida veroniccefolia.
C»
BUBDEOIDTJOUS FOBESTS OF sal (Shorea rtobusta).
Sal forms extensive forests and is highly gregarious. Where oiher
factors are favourable the upper limit of sal is probably regulated to a
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great extent by frost. In excessively dry localities, such as many due
* south aspects, it gives way to more xerophytic species. Whilst in localities with any tendency to waterlogging it is unable to compete with evergreen species. Within these limits sal occupies soils possessing widely
differing characteristics which makes it possible to distinguish several
different types of forest. For the purposes of comparative description
I shall fallow Messrs. E. A. Symthies and S. H. Howard* in grouping
the different types of forest under three main heads namely " "Hill sal,"
" Bhabar sal " and cc Tarai and plains sal" The true plains sal, as
distinct from tarai sal, is practically if not entirely absent from our
area, but the two subtypes are very similar. Such description a* 1
have given refers to sal in the tarai,
The following table'has been prepared to indicate approximately
in which of tfie three main types the commonest trees and larger
shrubs are typical (T), or just present (P), or generally rare or absent
(A).
;
*
Trees,
Anogeissus latifolia

...

...

... i

Oligemia dalbergioides

Mill,

Bhabar*

Tarai,

T

P

A

T

P

A
0

Buehanania latifolia
Semeearpus anacardium

...

...

* ...

Mandia longispina
n

^Eugenia jumbolana

"...

...

,„

Lagenirmmia parmfiota

:

Maftotus pMtippinensis

T

A

T

P

A

*

P

T

P

T*

A

!

*
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This table shows that the hill type is very distinct since it does
not contain a single typical species which is also typical of other types.
It also shows that the Tarai and Bhabar types are not so distinct from
each other and that many species are typical of both. Grasses appear
in abundance in all types of sal forest where sufficient light reaches the
ground. Three of the commonest species are Anthistiria gigantea,
Sacchartim Narenga and Imperata arundinacea. These often form
dense patches of grass wherever the tree canopy is broken, but in such
cases there is a continual struggle between grasses and trees or shrubs
(such as Mallotus and Gatticarpa macrophylla) for the possession of
the ground. In most sal forests of whatever type, sal comprises 80
to 90 per cent, of the dominant tree species and tends to form a.dense
canopy. That the virgin sal forests contained a much higher percentage of miscellaneous species than our present forests, cannot be doubted.
Large sums are annually spent in eliminating all such comparatively
worthless species and the balance of nature is now heavily weighted
in favour of sal and a few7 other valuable timbers. Not only so, but
certain species with limited coppicing powers such as Buchanania
laiifolia and Lanned grandis are heavily handicapped in the struggle
for existence. Sal is itself subdeciduous and all the commonest tree
* associates are deciduous with the exception of Eugenia jambolana and
Mallotus philippinensis. Amongst shrubs there is considerable variation though two of the commonest, Glerodendron infortunatum and
Colebrookia oppositifolia, are evergreen.
Hill sal
In the hills sal does not extend beyond the outer ranges even
though the main river valleys of the central ranges are well below the
maximum elevation at which this species will grow. In the outer hills
it is commonly found up to about 2,500 feet elevation on south aspects
and 3,500 on north. Within these altitudinal limits the driest south
slopes are usually occupied by Anogeissus laiifolia and other deciduousspecies whilst along shady ravines on north aspects the sal gives place
to a mixed evergreen and deciduous forest in which Terminalia tomertr
iosa, Cedrela Toona and Eugenia-jambolana are seldom absent. The
underlying rocks are almost invariably sandrock or Nahan sandstone.
Owing to shallowness and dryness of the soil the growth of sal in
the hills is poor. A notable feature of many hill forests is the prevalence
of the climber Bauhinia Vahlii. In the Kalagarh Division sal occurs on
a comparatively small area of tertiary conglomerate up to about 3,000
feet elevation. * The type of forest found here on northern aspects, witK
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moderate slopes, seems to bear a much closer resemblance to the Bhabar
than the Hill type, as might be expected from the nature of the subsoil.
Bhabar sal.
Descending to the Bhabar we find sal occupying the highest river
terraces of the Bhabar proper, also the more ancient Bhabar deposits of
the Duns which lie between successive Siwalik ranges or between them
•and the outermost ranges of the Himalaya. The sal in these tracts
may be regarded as the climax to a succession of forest communities
commencing with the riverain and passing through the miscellaneous
types already described. The soil is usually a moist loam overlying
extensive beds of sand, river gravel and boulders. The permanent water
table is at a great depth but the highly permeable subsoil usually ensures
a considerable degree of moisture in the upper layers. As already mentioned the undergrowth in the Bhabar sal areas is often dense and is
•composed to, a large extent of Gkrodcndron injortunaiiim which. £ro\vs
gregariously over extensive areas. The genera Flcmingia and Dc$modium are well represented. There are no less than four common species
of Desmodium namely (D, pplycarpum, D. laxiftorum, D. gangeticum
and D. pulchellum whilst three species of Flemingia are also common
namely F. bracteata, F. semialata and F. prostrata. Climbers are *
normally abundant and special mention may be made of MilleMk
miriculata and (in the Haldwani Division) Dalbergia vohtbilis. When
blanks are formed in the forest two grasses which commonly appear are
Imperata arundinacea and Anthistiria gigantea.
Tarai sal.
Below the Bhabar the sal continues into the Tarai, where it is
usually confined to ground which is only slightly raised above the level
of swamps and waterlogged " chaors " (flat grassy areas). These forests
•constitute the true Tarai type of sal. The water level is never far below
the surface of the ground and excessive moisture and inferior ^ration
have produced a far poorer type of sal to that which is found on the
Bhabar deposits. On high river banks (damars) and in their vicinity
the forest generally improves owing to better drainage. Throughout the
Tarai the subsoil is usually sand with little or no indication of gravel
or boulders, but in some cases the strata change to clay and then the
soil becomes still less favourable to the sal. The grassy chaors which
intersect the sal forests of the Tarai are often extensive. They are
frequently only slightly below the level of the forest, a drop of two or
three feet being sufficient in some cases to change the forest into grass
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land. The dominant grasses in these chaors are Anthistiria gig ant ea,
EriantJius Ravennm, Saccharum spontaneum, Sacchanim Narenga and
Andropogon muricatus, and in such localities trees and shrubs are either
widely scattered or entirely absent. Some trees typical of chaors are—
Bom'bax malabarieum, Lagerstrcemia parviflora, Lannea grandis, Mitragyna parvifolia, Butea frondosa, Carey a arbor ea and Randia uliginosa,
whilst Helicteres Isora is often abundant, half hidden beneath the
grass. All the above species are necessarily fire resistant since the grass
is frequently if not annually burnt.
D.

EVERGREEN FORESTS IN SWAMPS AND MOIST LOCALITIES. •

Forests of this type are of limited extent since the waterlogged conditions of the soil necessary for their existence are rarely present. They
occur for the most part along the banks of Ta,rai streams and to a
much more limited extent along the banks of streams in the outer
ranges up to about 2,500 feet elevation. In the latter case evergreen
forest is restricted to a narrow belt sometimes only a few feet wide on
either side of the stream. In the Tarai the belt is often much wider
and under exceptionally favourable conditions may extend 100 yards
from either bank. It would be possible to subdivide the evergreen
, forests into a swamp type, a moist miscellaneous type and a type bordering
the bafiks of ravines in the hills. These types are however essentially
one and only differ in that there is a larger excess of water in the swamp
type which is therefore slightly more deciduous in character than the
other two. This is shown by the presence of such deciduous species
as Trewta nudiflora, Bischoffia javanica and Ficus glomerata which afe
mainly characteristic of the swamp forests and only found to a limited
extent in the other types. In evergreen forests the tree canopy is usually
dense, and is composed of a number of species none of which is gregarious
with the exception of Eugenia jambolana and to a less extent Trewia
nudiflora. The tree canopy may be two storied or not, but is almost
invariably standing over a dense growth of evergreen shrubs. Grasses
are normally absent but there may be an abundance of ferns. The
•soil is usually black owing to the presence of much raw humus. The
most typical tree species in addition to those already mentioned are—
Eugenia jambolana, Mallotus philippinensis, Xylosma longifolia,
Phoebe lanceolata, Camilla integerrima, Alstonia scholaris and to a somewhat less extent Cedrela Toona. Calamus tenuis often forms impenetrable cane brakes over considerable areas of the true swamp type. The
commonest shrubs are—Ardisia svlanacea, Murraya Koenigii, Glycosmis
pentaphylla, Adhatoda Vasica and Dcedalacanthus nervosus whilst Citrus
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medico,, Ligustrum robustum and Hyptianthera strict a are also typical
but not always present.
E*

MISCELLANEOUS DECIDUOUS FORESTS AT LOW ELEVATIONS
IN-THE HILLS.

These forests are found throughout the central and outer hill ranges
up to about 4,000 feet elevation, above which they usually give place
to the chir pine. They occur on all aspects and therefore differ much
in composition. The slopes are frequently steep and always well drained
and this combined with high temperatures produces conditions of great
dryness. In this important respect the conditions are similar to those
which exist in the miscellaneous forests of the Bhabar. There is however this important difference; the Bhabar soil is of great depth and
porosity whilst in the hills the soil is usually shallow. The conditions
in the Bhabar are therefore more favourable and the composition of
these two types of forest is sufficiently diverse to justify their separation.
The trees are mostly deciduous, being leafless or nearly so-during
the hot weather. The only species of tree found gregariously over large
areas is Anogeisstis latifolia, such gregarious forest being mainly
restricted to south aspects. A characteristic of all these for'estg
is their poor height growth, fifty feet being* seldom exceeded. On
southern aspects an open canopy is the rule and where, as is so often *
the case, lopping and browsing have been excessive the forests* rapidly
deteriorate into a scrub composed of such shrubs as Curissa optica, Rhm
part if! 01 a and Woodfordia fruticosa. The commonest trees in addition
to Anogeissus are—Ougsinia dalbergioides, Terminalia tomentosa,
Bauhinia variegata, Bauhinia retusa, Lannea grandis, Mallotua philips
pinensis, Sapium insignef Stereulia pittosa, Bngelhardtia Colebmokhm
and Glochidion velutinum.
Shrubs are largely subdeciduotis such as Indigofera pulchella, Film®
parvifiora, Woodfordia fruticosa and ' Murraya Kcenigii. or evergreen
such as Adh'atoda Vasicd, Colebroohia oppositifolia and Carina opam all
of which are common. Nycianthes arbortristis'"which k deciduous and
often gregarious is typical of dry southern slopes and especially of
secondary-growth scrub forest*
F.

PoEBgTS OF chir (Pinus longifolia),
These ordinarily extend on south aspects from 8t500 to 7,000 feet
and on north aspects -from 8,000 to 6,500 feet elevation. Chit is found
on- all geological, formations which occur within its range, though on
certain southern slopes with a limestone subsoil it is unable to exist on
account of the dryness of the soil combined with high temperatures.
Nevertheless chir forests can establish themselves ion dry southern aspects
where owing to the xerophytic conditions and the prevalence ol fires few

( xvii )
other tree or shrub species survive. In all chir forests the pine is the
sole dominant, and it is not at all unusual to find it the only tree species
present, though on north aspects where there is more moisture in the
soil and fires are less destructive, scattered frees of other species may
occur. They are however rarely present in sufficient numbers to produce
anything approaching a second story. Moreover the chir itself seldom
forms very dense forest. The ground is always covered with a more or
less dense crop of grasses whatever the aspect or density of the overhead canopy, and there is also a discontinuous undergrowth of shrubs
often so widely scattered that at a short distance their presence is
scarcely noticeable.
The open nature of the forests, the absence of other tree species
and the poverty of undergrowth are attributable partly to fires which
have in the past swept annually throughout their length and breadth,
partly to the zerophytic conditions under which they grow and partly
to the fact that the chir zone is often closely associated with cultivation
and its attendant heavy lopping and felling. The chir itself-is especially
adapted to withstand fires by means of its thick bark, its coppicing
powers whilst young and its rapid growth when once established. In
the same way practically every common shrub found in chir forest is
» adapted in some way to resist fire, for instance by means of deciduous
shoots is with Indigofera Dosua and Clerodendron serratum, or by means
of a vigorous power to produce rootsuckers as with Oligemia dalbergioides and Woodfordia fruticosa, or unusual powers of reproduction
by coppice shoots as with Ficus Roxburghii, Glochidion velutinum and
many others. In the case of Hamiltonia $uaveolen$ strong powers of
coppicing are combined with a thick succulent bark to the roots, which
enables this shrub 'to exist on the hottest and driest slopes. The
majority of subsidiary species are deciduous or partly so, dropping their
leaves as a rule from March to May and not, as with the deciduous
species of higher levels, 'during the winter months.
Towards its lower limit chir passes insensibly into forest of mixed
miscellaneous species and less frequently direct into sal forest. Among
species of the miscellaneous forest which frequently occur with chir are—
Emblica officinalis, Ougeinia dalbergioides, Bauhinia variegata, Ficus
• Roxburghii, Glochidion velutinum and Hamiltonia smveolens. On rocky
southern aspects Euphorbia Royleana is often abundant and in areas
subject to heavy grazing and lopping Rhus pawiflora and Woodfordia
fruihosa sometimes form an undergrowth of varying density and extent.
Towards its upper limit and in moist or shady ravines the chir gradually
gives place to banj. Aechmanthera tomentosa, Indigofera pulchella and
Desmodium sambuense are often abundant in these upper chir areas.
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banj (Quercus

incana).

The three principal oaks are the banj, mom and karshu and each
•occupies a more or less distinct altitudinal zone. Before proceeding" to
a special account of each oak type the following facts which apply equally
to all, are of special interest. The soil is usually moist though due south
aspects often form marked exceptions and there is a high degree of
atmospheric humidity throughout the monsoon period from mid-June to
mid-September irrespective of aspect. The effect of this is seen in the
characteristic manner in which the trees are draped in a rich epiphytic
flora of mosses, ferns and lichens. Fires have probably passed through
the forests situated on south aspects at intervals of a few years and have
considerably influenced its density and composition. On north aspects
fires have been much less frequent and their influence has not been a
factor of great importance. On the other hand the influence of man
on these forests has been very great. All the oaks are good fodder and
•continuous unregulated lopping has converted or is still donvertiiig-the
more accessible forests into scrub. This scrub according to the special
local conditions will either pass into grassland or will give place to a
'bushy secondary growth which usually consists very 'largely of the
following shrubs—Berberis asiatica, B. Lycium, B. aristata, DC, B.
Chitria, Spirma canescens, Prinsepia utilie9 Elschottzia polystachya and
Cratmgus crenulata.
In all the oak and silver fir forests about to be described there is
usually a more or less extensive ground flora of herbaceous plants which
die down after the rains. To name a few conspicuous examples,
Pteridium aquilinum is often characteristic of open banj forests, Senecio
nifinervis for'ms dense undergrowth in many forests of Tcarshu or silver
fir, whilst Polygonum amplexicaule is sometimes abundant in mtmi
forests.
, Banj is ordinarily found between 6,000 and 8,000 feet elevation, but
it also occupies the moister ravines running down into the chir zone
where it often reaches as low an elevation as 8,500 feet* A notable
feature >of this species is its capacity to establish itself on the iiio^fc
unfavourable south aspects, but whilst such forests are always very open
those on north aspects are usually dense. I n the former case the ground
is almost invariably clothed with dense grass, which on nforthern aspects
s
may be almost absent. The banj oak itself has considerable fire-resisting
•qualities, the most important of which is probably its great power of
reproduction by coppice shoots. There are few other trees which successfully • compete with it, though there are always a few broad-leaved
deciduous trees scattered through the forest. On south aspects there is
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usually amongst the grass a number of scattered small shrubs with fireresisting adaptations such as Flemingm fruticulosa and Indigofem
Dosua the shoots of which die back more or less completely each year.
On the othef hand north aspects produce a fairly dense second story of
small trees and shrubs which are about equally evergreen and deciduous,
though the general effect produced is rather that of an evergreen undergrowth because the commonest species such as Rhododendron arboreum
and some of the laurels are evergreen. There are few common tree
species in banj forests with the exception of Pieris ovalifolia though some
such as Litsrca umbrosa and Ilex dipyrena are locally common. With
shrubs it is a different matter and the number of common shrubs is very
large. The commonest are Berberis asiatica, B. Chitria, Desmodium
til'ur folium, Indigofem Gerardiana and Lindera pulcherrima whilst
amongst imdershrubs may be mentioned Caryopteris grata, Inula Cappa,
Mym\u? afrieana, Pleetranthus Cmtsa, Strobilanthcs alatus, S. Dalfamsiamisn S. ghitiwmis and in moist places Elscholtzia flma. Mention'
must also be made of the rjmgal Arundmaria falcata which is often
abundant.
H.

FORESTS OF

mom (Quercus dilatata).

Morn forests are found from 6,500 to 9,000 feet elevation and these
forests occupy to a large extent an intermediate zone between the banjand fatrslui; but whereas the two latter form extensive forests on south
aspects, the vioru only occurs sporadically in such localities. It attains
its maximum development at elevations between 7,000 and 8,000 feet
on deep moist soils and especially where the subsoil is limestone. The
canopy is generally dense and there is nearly always a thick second
story, partly evergreen and partly ^deciduous, composed of small trees
and shmbis of varying sizes. On account of the density of the growth
and (he prevailing moist conditions fires only penetrate in exceptional
year*. There are usually n few scattered trees of other species competing
with the wwi for dominance, the commonest of which are Quercus
inraua, Q. strnwcarpifolia, Betula alnoides, Cwrpinus viminea and Acer
emsiiwi. Other common tree- species are Ilex dipyrena, Euonymns
pemluhvi. Ma chilis Duthiei and Symplocos mnwsimma all of which
are evergreen. Mnny of the shrubs commonly found in banj forest are
almost equally common in mom forest, but the following additional
speciiH? nvix he mentioned, namely—Staphylea Emodi, Sarcococca
snlirfHa, litTnintjhaitftcma albiflora and Strobila-nthes Wallichii. The
ringal Anwdinaria Falconrri is also not infrequently present.
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karshu (Qttercus seme carpijolia).

The karshu occupies the highest zone amongst the oaks, raid
forests of this species are found between 7,500 and 11,500 feet over very
extensive tracts. It is found equally on north and south aspects, and
in the extensive areas occupied by this type of forest the karshu has
few successful competitors besides Abies Pindroio and Q'uereus dilatata.
The fir however only occurs on a small fraction of the area occupied by
karshu, and moru can only compete with success on north aspects
towards the lower limit of the karshu. At its lower limit it most
frequently passes into banj forest though on due north aspects it often
gives place to moru, spruce or silver fir. At its upper limit it passes
into forests of birch, silver fir' and rhododendron, though on south
aspects it more usually passes directly into pasture land, the passagebeing always abrupt without any gradual transition.
Typical forests of karshu on both north and south aspects are
dense. A second story of tree species is sometimes present but is often
only represented by scattered individuals and may be entirely absent.
A third story of shrubs is always present under normal conditions and
varies in density inversely with that of the overhead cover. Rhododendron arboreum is still almost as abundant in the karshu forests a- it r
was 3,000 feet lower in the banj. Among the commoner tree species
in the second story may be mentioned Ilex dipyrena, Acer emsium, Ar^r
pictum, Acer acuminatum and locally Taxus baccata the yew. Shrubs
occur in great variety but some of the commonest are—Rosa sericea,
Rosa macrophylla, Gotoneaster acuminata, Salix elegans, Ribes glaciale,
Strobilanthes atropurpureus, Viburnum fastens, V. stellulatum and
Y. cotinifolium. The last named is -equally abundant in all types of
-oak forest from banj to karshu. Two species of ringal are characteristic,
namely—A. jaunsarensis and A. spathiflora, both of which form den^e
and continuous undergrowth beneath the oak over' extensive areas. The
combination of karshu with A. jaunsarensis is estimated to occupy more
than 50 square miles in Garhwal alone,
K.

POBESTS OF SILVBB

Fra (Abies Pindrow),

The low-level silver fir is found between 7,000 and 10,500 feet elevation and forms continuous forest between 8,000 and 9,500 feet. The only
occurrence of this species on the outer hill ranges is a small community ar.
Debthal about 15 miles east of Naini TaL There is also an outlier in
the Thali reserve in East Almora. With these two exceptions ir is
restricted to the higher central ranges and the main Himalayan range
itself. Wherever the silver fir occurs it is the dominant species though
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when mixed with spruce, as is not infrequently the case, the two are
conjointly dominant. It is very exceptional to find a forest in which
the silver firs are sufficiently dense for their crowns to be actually in
contact, and in the majority of silver fir fiorests they are more or less
widely scattered. This however does not imply that the ground is
incompletely covered. On the contrary even in the forests where the
trees are widely scattered the soil is seldom exposed because a second
story of trees is always present, except in the very densest forests, and
a third story of shrubs is also never entirely absent and may be comparatively dense also. In forests lying south of the main Himalayan' range
the second story is most frequently composed of either karshu or mom
oak, but north of this as the oaks disappear their place is taken by a
mixture of broad-leaved deciduous species the commonest of which are
Vhnus WalUchiana, Aesculus indica, Acer ccesium and Corylus Jacquemontii. Common shrubs composing the third story are Rosa macrophylla, Deutzia $taminea9 Viburnum stellulatum, F. nervosum, Berberis
affinis and Strohilanthes Wallichii, whilst the two ringals Arundinaria
jannsarcnsis and A. spaihiflora are often found in abundance.
L.

POBBSTS OF BLUB PINE

(Pinus exceUa).

Fajrly extensive forests of blue pine exist beyond the main range
within the drainage of the Alakhnanda river, whilst south of the main
range only small patches of forest occur and then almost invariably on
limestone. This species is not found in the valleys immediately east
of the Pindar, but reappears in the Dhanli and Kali valleys of the Almora
district. Its range of altitude is very variable and is probably largely
dejiendent on the snowfall. The outlying patches south of the main range
are found between 6,000 and 8,500 feet, immediately north of the main
range between 6,500 and 10,000 feet, whilst in the still drier tract
around Mala-ri and Niti it is found between 10,000 and 12,000 feet,
scattered trees being occasionally found up to 12,500 feet. Immediately north of the main range the principal tree associates vary
according to elevation. Thus between 6,500 and 7,500' feet, cypress
and deodar axe often present, from 7,500 to 9,000 fefet spruce,
from 8,500 to 9,500 feet Abies Pindrow, and from 9,500 to 10,000
feet Abies Webhiana, Forests of blue piue usually pass into Betula
utilis or AUes Webbiana at their upper limit and into deodar or cypress
at their lower. Dense crops are quite exceptional owing to the disastrous
fires which sweep periodically through the areas. These fires may at
timea practically exterminate the whole forest and it is solely due to its
wonderful reproductive powers that the species has been enabled to
maintain itself. Under most forests there is a more or less dense crop
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of grass and in all such cases shrubs are conspicuously absent. Those
that occur are usually well adapted to resist damage by fire, for example
' Indigofera Gerardiana, Hypericum cernuum, Rhus Cotinu$9 Indigofera
Dosua and Excceearia acerifolia. Other common shrubs are Aralia
eissifolia, Artemisia vestita and Salix elegans.
M.

(Picea Morinda).
Spruce is not found east of the G-arhwal district and, as in the case
of the blue pine, such forests as occur south of the main range are
usually found on limestone or in localities where the rainfall is believed
to be below the average for the surrounding country. Here they are
usually restricted to elevations between 7,000 and 9,000 feet though
to the north of the main range they reach 10,000 feet. The spruce is
restricted entirely to north or northerly aspects. Forests in which it is
the sole dominant are exceptional and south of the main range it is
usually found associated with Quercus semecarpifolia or Q. dilatata whilst
north of the main range the principal associates are Abies Pindrow and
Pinus excelsa. Forests of spruce mixed with broad-leaved decid-ious
species also occupy extensive areas and are a marked feature of the
landscape, since the tall conifers stand out like sentinels towering high
above the broad-leaved forest which surrounds them. Spruce forests *
are often dense and usually* contain a distinct second story composed of
broad-leaved trees such as Aesculus indica, Corylus Jacquemontii,
Juglans regia, Acer ccesium and Rhus punjabensis. There is also as a
rule a distinct and often dense third story of shrubs such as Rhammis
virgata, Berberis Chitria, Desmodium tilicefolium, Viburnum stelhih*
turn and Sarcocoeca saligna.
N«

FORESTS OF SPEUOB

(Gupresms torulosa).
Cypress forest occurs south of the main Himalayan range as well
as to the north, but in the former case only in small and scattered patches
and then invariably on a limestone soil on account of lis comparative
dryness. That lime is not in any way necessary to the cypress is
shown by 4 the fact that in the drier climate to the north of the main
range' it grows freely on qnartzite. as well as gneiss. Forests of this
species are found between 6,500 and 9,500 feet. It is capable of existing
on rocky precipitous slopes with little soil beyond what lodges In the
crevices of the rocks though in such situations the grbwth is always
stunted and the trees are scattered. Cypress is extremely susceptible
to fire at all stages of its life and it is probably this susceptibility more
than any other cause which has driven it to cling to the steep rocky
precipices and to shun all grassy ar'eas. Exceptions occur in the case
of a iew isolated patches south, of the main range in which a deep soil
FOBBSTS OF CYPKESS
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favours a dense growth of associates species which, by reacting on the
naturally moist conditions, create a barrier to the advance of fire. North
of the main range it invariably forms open forest composed of scattered
individuals, usualiy on. steep rocky ground. In these localities the trees
have to contend with heavy sheep grazing in addition to periodic fires
of a destructive nature. Such forests as exist south of the main
range are often associated with Quercus dilatata with or without an
undergrowth of Arundinana Falconeri, A. jaunsarensis and other
shrubs. North of the main range the principal tree associates are blue
pine and deodar, whilst common shrubs include Abelia triflora, Berchemia
lineata, Coriaria nepalensis and Spircea mccinifolium.
0*

FORESTS OF DEODAR

(Gedtus Deodara).

South of the main Himalayan range deodar only occurs sporadically
in a few blue pine and cypress forests. North of the main range it is
found within the drainage of the Alakhnanda river where it forms more
or less pure forests between 8,000 and 10,000 feet. The forests are
open and the trees do not attain a great height, but heavy sheep grazing
and the steep rocky nature of the slopes where it is mainly found are
factors which have undoubtedly had a material effect on its condition.
• Pew tree species are found associated with deodar in these forests and
the undergrowth is usually scanty consisting largely of Ahelia triflora,
Lonicera hypoleuca, Juniperus macropo'da, J, communis, Pmnus
Jaequemoniii, Rihes Grossularia and Rosa sericea.
P.

FORESTS OF MIXED HARDWOODS.

These are to be found to a considerable extent south of the main
range as well as to the north. They are invariably found either on
north aspects or as strips along the bottoms of sheltered valleys.
Forests of this type seldom occur over large continuous areas, and they
seem to demand a fairly deep and moist soil. The fecee species are
all deciduous and usually occur mixed though some, such as Aesculus
indiea, Acer caesium and Gorylus Jacquemontii may constitute up to 75
per cent, of the dominant crop and thus form nearly pure forests. Other
common species found in these forests are Ulmus Wallichiana, Geltis
australis, Juglans regia, Rhus punfabensis and Acer pictum. The
leaf canopy is frequently dense but there is also as a rule an undergrowth
consisting of various shrubs.
Q-

FOREST OF BIRTH

(Betula utilis).

The high-level birch forests are chiefly characteristic of the tracts
lying to thp north of the main Himalayan range though narrow strips
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of such forest are also common on north and west aspects to the 'south
of the main range. I t is usually found between 9,500 and 11,500 feet
elevation, though in the area of lighter snowfall towards Niii it is
commonly found up to 12,000 feet. The overhead canopy is generally
open, but there is almost invariably a dense undergrowth of nhnihs
about 90 per cent, of which is often composed of Rlwdodmdron vnmparmlatum and Pyms foliolosa or Pyms
microphylla.
Other shrabs
which often form dense undergrowth in these forests are Lonicera
alpigena, L. purpurascens and Rubus niveus.
JR.

FORESTS OF SILVER FIR (Abies

Webbiana).-

The high-level silver fir never forms continuous forest of large
extent; on the contrary it lends to occur in small patches here and
there in company with "Qaercus semecafpifolia or Behda utilis, but
chiefly the latter. I t is practically never found on a south aspect and
even on north aspects pure forest of this species is a rare occurrence.
There are a few small forests south of the main range at elevationbetween 9,500 and 11,000 feet, where it is found along the uppermusr
limit of the oak forest, and if birch forest is absent it may pass directly
into pasture land. North of the main range, forest is found up to
12,500 feet. I n mixtures of birch and silver fir the latter is doinin-mt'
and forms as a rule an upper open story with crowns widely separated.
The lower story of birch, is often fairly dense and below this again thoje
may be a dense undergrowth of shrubs of which the following are among
the commonest—Cotoneaster acuminata, Rosa sericea, Rihi>$ ctlaeiale.
Ribes rubrum and more locally Rhododendron barbahnn.
S»

ALPINE BUSH LAND.

Above the birch and silver fir forests there is often a gradual transition
through zerophytic bushland into alpine pasture. The species composing
this bushland. are also found in open places at lower elevations where
less favourable conditions prevent the formation of tree forest. Thus
the lower altitudinal limits of such shrubby growth correspond roughly
with those of the birch forest though the upper limit extends above the
birch to 13,500 feet. The bushy growth we are now considering is
discontinuous in the sense that it occurs in more or less isolated patches
varying in extent from a few square yards up to perhaps 100 acres. I t
attains its, greatest development on north aspects. The terrain is often
steep and strewn with boulders and is frequently intersected by rocksprecipices. The largest of the species are Rhododendron
campanula!mn
and Pyms foliolosa which also form the largest individual patches of
growth; The remaining species are all dwarf and do not exceed 3 feet in
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height. The principal of these are—Lonicera obovata, L. parvifolia,
Rliododendron AnthtTpogon, B. lepidotuni and SaUx fruticulosa, whilst
creeping amongst the loose boulders or on steep grassy banks will be
found Polygonum vaccinifolium and SaUx LiruUeyam. Berberis
iimbellata and B. Kumaonensis may also be included here, but they are
usually met with on steep grassy slopes with a southern aspect.
T.

RIVERSIDE BUSHLAND.

The type of bushland found growing along the well watered banks
of streams and rivers at high elevations is composed of very few species
and from the restricted extent of such localities embraces a comparatively small area. SaUx hastata and S. sclepophylla are two of the
principal shrubs, the former attaining a- height of 8 feet the latter only
4 feet. Another less common species which usually grows on banks of
open shingle is Myricaria germanica.
¥.

HILLSIDE BUSHLAND.

The shrubs-composing this type of bushland are all under -3 feet
high and mostly under 2 feet. They occur either as scattered individual plants which cover perhaps one half or less of the surface of the
ground, or else in small frequently dense patches scattered over the
otherwise bare rocky and shaly slopes. All have some adaptation to
protect them from the browsing of sheep which wander over these tracts
in large herds. For instance the leaves of Artemisia maritirna and
A. sacronim are strongly aromatic, Caragana Gerardiana and C. pygmaea
possess numerous strong and sharp spines; Hippophae rhamnoides,
Lonicera rupieola and L. spinosa develop stiff spinescent branches ;
whilst Juniperus communis and J. pseudosabina have resinous distasteful foliage. The broad-leaved species are deciduous and possess various
well marked adaptations to retard transpiration. In addition to the
species already mentioned Eurotia ceratoides and Lonicera glauca are
common.
In concluding this short account of the climate, geology and forest
vegetation I have pleasure in acknowledging much useful information
obtained from local working plans and from the following publications :—
" Silviculture of Indian trees," Vols. I—III.

TROUP.

" Rome Indian forest grasses and their ecology, " Tnd. Forest
Mem., Vol. T, Par(.Y HOLE.
" Forests of the Kumaun Bhabar " Forest Bull. No. 45.
SMITHIES.
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The influence of the hand of man on the distribution of forest
types in the Kumaun Himalaya/' Ind. Forester, 1928.
CHAMPION.

"•The ecology of Tehri Garhwal," Journ. of bid. Bot. Soc,s
Vol. IV,

1925.

DUDGEON and KBNOYER.

Those interested in the subject will also find some furtlier information in an article by me entitled " Notes on the forest communities of
the G-arhwal Himalaya" published in Vol, X, No. 2, 1022, of the
Journal of Ecology.
*
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Synopsis of the Families.
The distinguishing characters of the families hav# been selected with special
reference to tlie plants described. In the body of the work under each family an account,
of the family as a whole will be found. The plants here mentioned all belong to the
Phanerogams or flowering plants. They are divided as follows :—
A.—Angiosperms. Ovules contained in a closed ovary, fertilized through the
stigma and style. Families I—XCI.
I.—Dicotyledons. Leaves net-veined. Parts of the perianth usually in
fours or fives. Embryo with two colvledons, Families
I—
LXXXV1L
(a) Polypetalae. Flowers usually bisexual, usually with calyx
and corolla, the latter consisting of distinct petals. Families
I—XLVIL
(i) Thalamiflora. Sepals usually distinct, petals and
stamens hypogynous, disk usually absent, ovarv free.
Families
1—XVIL
(ii) DisciAorag. Sepals distinct or connate, petals sonictimes connate at the very base, torus usually expanded into a disk between the petals and the ovary,
ovary often immersed in the disk. Families XV111-^XXXV.
liii) Calycifloras. Calyx usually of combined sepals, petals
«
distinct or united at the base, disk thin or wanting,
•
stamens perigvnous or epigynous. Families
XXXVI
—XLVlt.
(0) Garaopetalse. Flowers usually bisexual, usually with calyx
and corolla, the latter consisting of connate petals. Families
XLVIII—LXVIL
(<•) MonocMamydeag. Flowers often
unisexual,
perianth-lobes
or—segments 1-seriate or if 2-seriate both usually calvcine.
Families
LXVTII—LXXXVII.
II.—'Monocotyledons. Leaves on sheathed or* broad-based petioles, the
blade usually with parallel veins joined by undivided transverse
veins. .Parts of the perianth usually in threes or multiples of three.
Embryo with one cotyledon. Families
LXXXVIII—XCI.
B.—Gymnosperms. Flowers unisexual, perianth none or incomplete. Ovules not
enclosed in an ovary, fertilized by direct contact with the pollen-grain or
through a tube formed by the integument. Families
XCII—XGIV.
I.—Dicotyledons.
(a) PoIypetalaB
(i) Thalamilorae.
I.—Ranimculacea. Climbing shrubs. Leaves opposite, compound. Sepals
usually 4, herbaceous, deciduous and petaloid. Petals wanting. Stamens numerous.
Carpels numerous, 1-ovuled. Fruit a head of achenes.
II.—Magnoliacese.—Trees or climbers. .Leaves alternate, simple. Sepals
and petals alike in whorls of three, imbricate, deciduous. Stamens numerous. Carpels
numerous, free or slightly cohering. Fruit a spike.
III.—Anonaceae. Trees or shrubs. Leaves alternate, entire, exstipulate.
Sepals 3. Petals 6, in two series. Stamens numerous, free. Carpels numerous, free.
Fruit a ring of succulent carpels.
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IV.—Me&isperaacese. Climbing shrubs or small trees. Leaves alternate,
entire or lobed, usually palminervcd, often peltate. Flowers small, unisexual, trimerous.
Stamens as many sis and opposite the petals, or anthers sessile on a column. Ovaries
1 or 3, tree. Fruit a, drupe. Seed horse-shoe shaped.
V.—BerberMacese. Shrubs, erect or climbing, often armed. Leaves
alternate, simple or compound. Sepals 6, petaloid, in two whorls. Petals G. Stamens
6, opposite the petals, opening by slits or ascending valves. Carpels 1 or o, free. Fruit
a berry.
VI.—-Capparidaceae. Trees or shrubs, otten scandent, sometimes armed.
Leaves alternate, simple or digitate. Sepals 4. Petals 4. Stamens numerous; filaments
long, filiform. Ovary syncarpous with 2 4 parietal placentae, seated on a gynnphorr,
style 0. Fruit an ovoid' or globose berry, fleshy or with woody rind.
VII.—Bixaceae. Trees or shrubs, often armed. Leaves alternate, simple,
stipules 0 or minute. Flowers showy and bisexual or small and dioecious. Sepals 4-5.
Petals 5 or" 0. Stamens numerous, free. Ovary usually 1-celled, placentae 2-many, parietal.
Fruit a berry or capsule.
VIII.—Pittosporacess. Evergreen trees or shrubs. Leaves alternate, exsiipuiate. Flowers bisexual, 5-merous. Sepals and petals free or connate. Stamens -5, free.
Ovary 1-celled, or 2-5-celIcd by the intrusion of as many parietal placentae. Fruit a
woody capsule.
IX.—TamarlscaceaB. Shrubs or small trees. Leaves alternate, small or scaleJike. Flowers small, white or pink. Sepals and petals 5 each, free. Stamens 3 or 10,
free or connate. Ovary 1-celled or imperfectly 2-5-celled; placentae 2-5, basal. Fruit
capsular. Seed plumose.
X.—Hypericaceae. Shrubs. Leaves
opposite, gland-dotted,
exstipulutc.
Flowers yellow, bisexual. Sepals and petals 5 each, free. Stamens numerous,
filament.*
long, filiform, 5-adelphous at the base. Ovary 5-celled. Fruit a capsule. Seeds very
numerous, minute.
XI.—Ternstrcemlacese. Trees, shrubs or climbers. Leaves alternate, simple,
exstipulate. Flowers usually bisexual. Sepals 5. Petals 5, more or less connate at
the base. Stamens 5-15 or numerous, adnate to the base of the petals. Ovary 2-many
celled. Fruit baccate or capsular.
XII.—Dipte?ocarpaca&. Trees. Leaves alternate, entire, coriaceous, stipulate. Flowers yellowish in racemose panicles. Sepals 5, connate. Petals 5. Stamens
up to 50, connective with a subulate appendage. Ovary 3-celled. Fruit with 13 long
wmgs formed from the calyx-segments.
XIII.-rr-MalvacesB. Herbs, shrubs or trees. Leaves alternate, usually simple
and palminerved, stipulate. Flowers often with an involucre below the calyx. Sepals 5,
valvate, more or less connate. Petals 5, united at the base to the stamina 1 column.
Stamens numerous, monadelphous or rarely 5-adelphous; anthers 1-celled. Ovary syncarpous of 2-many carpels. Fruit dry, of dehiscent cocci or capsular.
XIV.—Sierculiaceae, Shrubs or trees. Leaves
alternate, simple, often
palmately lobed, stipulate. Sepals 5, valvate, connate. Petals 5 or 0. Stamens m two
series, those opposite the sepals reduced to staminodes or wanting, those opposite fh*
petals monadelphous, usually indefinitely branched; anthers 2-celied. Ovary "of 5 subdistinct carpels. Fruit dry of distinct straight or spirally twisted follicles.
XV.—Tiliaceae. Herbs, shrubs or trees. Leaves alternate, simple, usually
palminerved, stipulate. Sepals 4-5, free. Petals 4-5, free, often glandular at the base.
Stamens 5-numerous, free; anthers 2-celIed. 'Ovary 2*5-celIed. " Fruit drupaceous or
capsular or dry and. mdehiscent or splitting into cocci.
(ii) Disciflora*
XVL—Xanacese. Shrubs. Leaves
alternate, glabrous
stipules
minute,
Fio/wers yellow, regular, bisexual. Sepals and petals 5 each, free. Stamens 5, connate
afr'the base with small interposed staminodes. Disk inconspicuous of 2-3 glands adnate
to the staminal tube. Ovary 3—5-celled, cells spuriously 2-Iocellate. Fruit a capsule.
XVII.---MalpigMaceae. Climbers. Leaves opposite, simple, entire, exstipulate.
Calyx o-partite, one of the segments glandular outside or, (Aspidopterys) eglandukr.
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Petals 5, clawed and fimbricafce or (Aspidoptenjs) not clawed and entire. Stamens 10,
very shortly connate at the base. Disk obscure. Ovary ,3-coiled; styles 3 or 1. Fruit:
of 1-3 winged samaras.

tt

XVIII.—Rutacese. Trees or shrubs, sometimes climbing. Leaves alternate, glanddotted, aromatic, simple or compound, exstipula;.o. Flowers regular. Sepals and petals
'1-5, the latter free. Stamens 4, 5, 8, 10 or numerous. Disk usually conspicuous. Ovary
usually of 4-5 connate carpels. Fruit a capsule drape or berry. •
XIX.—Simarabaee^. Trees or shrubs with bitter bark. Leaves alternate,
imparipinnate. Flowers small, usually unisexual. Calyx 4-5-lobed. Petais 4-5, free.
Stamens in males as many as the petals, free, inserted at the base of the disk. Carpels
2—5, free or connate. Fruit of 3-5 rather membranous drupes.
XX.—Ochnacese. Shrubs. Leaves
alternate, simple, stipulate. Flowers
regular, conspicuous, .* yellow. Sepals 5, free, persistent. Petals 5-10, free. Stamens
numerous. Ovary 3-10-lobed, ovule 1 in each ceil. Fruit of distinct drupes.
XXI.—Bnrseraceae,—Trees balsamiferous. Leaves alternate t paripinnate, exstipulate. Flowers small polygamous. Calyx 5-lobed. Petals 5, free. Stamens 10, free,
inserted outside the disk. Ovary 4-5-cclled. Fruit drupaceous.
XXII.—Mellaceae. Trees. Leaves alternate, pinnate or bi- or tripinnate, exstipulale. Flowers regular, usually small. Calyx 4-5-lobed or subentire (Dysoxylwn).
Petals
4-5, free. Stamens 8-12, united into a tube or (Cedrela) free. Disk tubular or annular.
Ovary 2-6-celled. Fruit a drupe or capsule.
XXIII.—Olacacees. Shrubs, erect or climbing. Leaves alternate, exstipuiare.
Flowers small, hermaphrodite. Calyx minute, cupular. Petals 3-6, valvate more or less
connate. Disk small. Stamens 9-12 adnate to the petals, 3-5-fertile. Ovary l-celled or at
the base imperfectly 3-eelled. Fruit a drupe.
XXIV.—Jlicacese, Trees. Leaves alternate, usually coriaceous; stipules minute.
Powers small, usually dioecious. Calyx 4-5-fid, persistent. Petals 4-5, connate below
in male flowers. Stamens 4-5, uniting the bases of the petals. Disk 0. Ovary 2-7-celIed
Fruit; a dmpe.
XXV.—Celastoaceft. Trees or shrubs, sometimes armed, rarely" climbing.
Leaves opposite or alternate, simple, stipules small or 0. Flowers small. Calyx 4-5lobed or -partite. Petals 4-5, free Stamens 4-5 inserted on the disk or beneath the
margin of it. Disk conspicuous, surrounding the base of the ovary. Ovary 2-5-celled.
Fruit a capsule or drupe.
XXVI.—Rhamnaceae. Trees or shrubs, erect or climbing, sometimes armed.
Leaves alternate or opposite, simple, usually stipulate. Flowers small, greenish. Calyx
4-6-l3d. Petals 4-6 or 0, usually hooded over the stamens. Stamens opposite the petals.
Disk filling or lining the calyx-tube. Ovary 2-4-eeiled, sometimes 'partially or wholly inferior. Fruit drupaceous or capsular, the capsule sometimes winged.
XXVII.—Viiaceas. Climbing or erect shrubs, umler-shrubs or 'herbs, the former
tendril-bearing. Leaves alternate, simple or compound, stipulate. Flowers small, usually
greenish. Calyx entire or 4-5-lobed. Petals 4-5, free or connate at the base or connate
at the apex and falling off as a cap. Stamens 4-5, opposite the petals, free or (Lecu)connate into a» tube which is adnate to the petals. Disk intrastaminal, usually conspicuous.
Ovary k2-G-celled. Fruit a berry.
XXVIII.—Sapindaceas. Trees or shrubs. Leaves opposite or alternate, compound,
or (Acer) simple. Calyx of 4-5 lobes or sepals. Petals 4-5 free or 0. Disk various,
usually conspicuous. Stamens 4-10, free. Ovary 1-4-celled, entire or more or less deeply
divided. Fruit various.
XXIX.—Sabiace®. Trees or shrubs erect or climbing. Leaves alternate, simple
or (Meliosma Wallichii) pinnate, exstipulate. Calyx 4-5-partite. Petals 3-5, opposite
the sepals. Stamens 4-5, opposite the petals, all or k2 only ferule. Disk intrastaminal.
Ovary of 2-3 carpels or cells. Fruit a drupe.
XXX.—Anaeardiacese. Trees or shrubs. Leaves alternate, simple, 3-foIiolate or
pinnate, exstipulate. Flowers small. Calyx 3-5-pariite. Petals 3-5 or (Pistacia) U.
Stamens 3-10, usually inserted outside, rarely on the disk. Ovary 1-cefled or (Spondias)
4-5-celled. Fruit drupaceous, dry or succulent.
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XXXI.—CoiiariaceaB. Shrubs, glabrous. Leaves opposite, exstipulate. Flowers
small, in axillary racemes. Sepals 5, persistent. Petals 5, persistent. Stamens 10, free,
red. Disk 0. Carpels 6, free. Bipe carpels enclosed in the succulent purple petals.
XXXH.—Moringaeea. Trees, large, deciduous. Leaves alternate 2-3-pinnat©
exHtipulate. Flowers large, irregular. Calyx cup-shaped, o-cleft, segments unequal,
petaloid. Petals 5, unequal. Disk lining the calyx-tube. Stamens 5, fertile, oppositethe
petals, alternating with staiuinodes. Ovary l-colled with o parietal placentae. Fruit a
3-valved capsule,
(•///) CalyciHorsa,
XXXHL—Leguminosae. Herbs, shrubs or trees, sometimes climbing, often armed.
Leaves alternate, 1-foliolate or compound, stipulate. Flowers usually zygomorphie ana
bisexual. Sepals 5, free or connate. Petals 5 or rarely fewer by abortion. Stamens 10,
rarely fewer, or numerous, free or connate. Carpel 1, free. Fruit a pod.
XXXIV.—Rosace®. Herbs, shrubs or trees, sometimes scrambling, often armed.
Leaves alternate, simple or compound, usually stipulate. Flowers regular, pentamerous or
{Rosa sericea) tetramerous, or in cultivation petals indefinite. Stamens usually indefinite.
Carpels 1-many, usually distinct, often adnate to and enclosed in the calyx-tube. Fruit
various.
XXXV.—Saxifragaceffi. Shrubs or trees, erec; or (Hydrangea altmima) climbing',
unarmed or (Ribes Grossularia) prickly. Leaves alternate or opposite, simple. Flowers
regularf 4-5-merous. Stamens as many or twice or thrice as many as petals, or
[Philadelphus) numerous. Ovary of 2-5 carpels, 1-5-celled, inferior or (Itea) half superior
Fruit a capsule or (Ribes) berry.
XXXVI.—Rhizophoracea. Trees or shrubs. Leaves opposite, entire or serrulate,
glabrous. Flowers regular, small, 5'8-merous. Petals clawed, toothed or lacerate.
"Stamens twice as many as petals. Ovary semi-inferior, usually 3—5-celled. Fruit indehiscent, 1-celled, I-seeded.
XXXVII.—Combretaceas. Trees or shrubs, often climbing. Leaves alternate, subopposite or opposite, simple, entire, exstipulate. Flowers 4-5-merous, regular. Petals often
wanting. Stamens 8 or 10, biseriafe, the lower opposite the calyx-lobes, the upper opposite
the petals. Ovary 1-celled, inferior. Fruit dry, indehiscent, usually angled or winged.
XXXVIII.—Myrtacese. Trees or shrubs. Leaves opposite, entire, usually evergreen
and gland-dotted (epunctate in PMitm), exstipulate. Flow:ers regular, 4-5-merous. Petals
sometimes united into a cap. Stamens numerous, filaments filiform, free or connate into
a tube or into bundles. Ovary fused to the calyx-tube, 1-many-celled. Fruit a berry, drupe
or capsule.
XXXIX.—Lecythidacese. Trees. Leaves alternate, serrate, crowded at the ends -if
the branches, exstipulate. Flowers large, showy, regular, 4-merous. Stamens numerous,
in. several rows; filament* filiform, slightly connate. Ovary fused to the calyx-tube, 4-5celled. Fruit a berry.
XL.—Mejastomaceas. Shrubs. Leaves opposite, simple, exstipulate. Flower*
regular, showy, 4-5-merous. Calyx-tube partially adnate to the ovary. Petals five.
Stamens twice as many as the petals; anthers longer than the filaments,*curved, opening
by apical pores. Ovary usually 4-celIed. Fruit a, capsule.
XLL—Lythrace^e. Trees or shrubs, often armed. Leaves opposite or subopposite
or whorled, exstipulate. Flowers regular or (;Woodfordia) oblique. Calyx-lobes 3-'i.
Petals usually as many as calyx-lobes, often crumpled. Stamens 12 or many. Ovurv
superior or (Pmu'ca) inferior. Ovary 2-6- or (Punioa) manv-celled. Fruit a capsule H(Punka) berry-like.
XLH.—Sanydacea. Trees or shrubs. Leaves alternate, pellucid-punctate, stipulate. Flowers small, regular. Calyx persistent, deeply 4-5-lobed. Petals 0. Stamens 6-10,
alternating with stammodes, free or connate. Ovary free, 1-celled; placentae 3-4, parietal
±<ruit a succulent, 2-3-vaIved capsule.
'
XLIII.—CticurbitaceaB. Climbers with spirally twisted tendrils. Leaves alternate.
entire or palmately lobed. Flowers regular, white, 5-merous. Calyx-tube Ion*. Petal*
connate at the base, fimbriate. Stamens 3, anthers usually connate. Ovarv inferior, wifk
3 parietal placentae. Fruit a berry with a hard rind
'" '
' '
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XL1V.—Datiscaceae; Trees shrubs or herbs. Leases alternate, simple or pinnatey
exstipulate. Flowers small, regular, dioecious. Calyx 3-9-lobed. Petals 0, Stamens 9-25.
Ovary 1-celled, fused to the calyx-trbe. Fruit a capsule.
XLV.—Cactaee$. Stem and branches jointed, succulent, prickly. Leaves minute
or 0. Flowers .showy. Sepals and petals alike, numerous, free or united into a tube,
Stamens very numerous, anthers minute. Ovary 1-celled, adnate to the calyx-tube or
inferior. Fruit a berry.
XLVL—-Araliacese, Trees or shrubs sometimes climbing. Leaves alternate, simple
or compound, stipulate or (Hedera) exstipulate. Flowers small, regular, in umbels.
Calyx-tube adnate to the ovary. Petals 5, free. Stamens 5, free, inserted round an
eptgynous disk. Ovary inferior, 2-5-celled. Fruit a small berry.
XLVII.—Cornaces. Trees or shrubs. Leaves opposite or alternate, exstipulate.
Flowers regular. Calyx-tube adnate to the ovary. Petals 4-10, free, valvate. Stamens
4-10 or numerous, free, inserted round an epigynous disk. Ovary inferior, 1-4-celled. Fruit
drupaceous.
(b) Gamopetalse.
XLVIII.—Caprifoliaeese; Shrubs or small trees. Leaves opposite, stipules minute or
wanting. Flowers regular or zygomorphic. Calyx-tube adnate to the ovary. Co-nlla gamopetalous, 5-lobed. Stamens 4-5, inserted on the corolla. Ovary inferior, 1-5-ceiied. Fruit
a drupe or berry rarely dry.
XLIX.-—Kiiblacese. Trees or shrubs sometimes armed. Leaves opposite or whorl ed, entire, stipules inter- or intrapetiolar, conspicuous. Flowers regular, usually 4-5merous. Calyx-tube adnate to the ovary. Corolla gamopetalous. Stamens as many as
corolla-lobes, inserted on the corolla. Ovary inferior 2-or 5-rarely 1-celled. Fruit usually
a berry, drupe or capsule.
L. Composite. Herbs, shrubs or small trees. Leaves alternate, exstipulate.
Flowers in heads surrounded by an involucre of bracts. Calyx-tube adnate to the ovary,
•limb u or of hairs or scales. Corolla gamopetalous, tubular or ligulate. Stamens 4-5.
inserted on®the corolla, anthers connate in a tube. Ovary inferior, 1-celled. Fruit an
achene, with a tuft of hairs (except Artemesia).
LI.—Ericaceae. Trees, shrubs or undershrubs. Leaves alternate or crowded
usually coriaceous; exstipulate. Flowers 5-merous. Corolla campanulate or ovoid.
Stamens 5-10, f.ffen inserted on the corolla. Ovary 4-9- usually 5-celled, superior. ' Fruit
a capsule (in Gaultheria enclosed in the fleshy calyx and appearing baccate).
LII.—Plumbaginaceae. Shrubs or undershrubs. Leaves alternate, entire, exstipulate. Flowers regular. Calyx gamosepalous, more or less tubular, persistent. Corolla
salver-shaped, 5-lobed or of 5 petals. Stamens as many as, opposite, and adnate to the
bases of the corolla-lobes or petals. Ovary 1-celled, 1-ovuied. Fruit dry, included in the
calyx.
LIIL—Myrsinac8£B. Trees or shrubs. Leaves alternate, simple, sometimes with
resinous glands, exstipulate. Flowers small, regular, 4-5-merous. Calyx persistent.
Corolla-tube short or petals free. Stamens as many as, opposite and adnate to cr inserted
on the corolla-lobes or petals. Ovary 1-celled, superior or Qiaesa) half-inferior. Fruit
small, dry or succulent.
LIV.—Sapotacese. Trees with milky juice. Leaves alternate, entire, simple,
usually coriaceous. Flowers regular. Sepals 4-5, nearly distinct, persistent.. Corolla tube.
short, lobes 6-i4, Stamens 12-40 inserted on the corolla. Ovary 442-celled, superior.
B'ruifc a berry.
LV.—Ebenacea. Trees, sometimes spinous. Leaves alternate or sub-opposite,
simple, entire, exstipulate. Flowers dioecious, 4-5-merous. Calyx gamosepalous. Corolla
gamopetalous. Stamens 4-many, filaments variously connate, often in pairs. St am modes
in female flowers usually fewer than the stamens in male flowers. Ovary 4-8-celled^
superior. Fruit a berry seated on the enlarged coriaceous calyx, rind coriaceous, seeds embedded in soft or viscid pulp.
LVI.—Sfeyraceae. Small trees or shrubs. Leaves alternate,, simple, exstipulate.
flowers usually white, regular, 5-merous. Petals free or connate below. Stamens many
ftdnate to the bases of the petals. Ovary inferior, S-5-uSualIy 3-celled. Friiii drupaceous.

(
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LVII.—Oleaceae. Shrubs or trees, sometimes twining. Leaves opposite or
Uasminum humile) alternate, simple or compound, exstipulate. Mowers regular. Calyx
4-9-toothed, or truncate, rarely (Fraxinus) 0. Corolla gamopetalous, 4-10-iobed or
(Fraxinus) 0. Stamens 2, inserted on the corolla or (Fraxinus) hypogynous. Ovary 2ceiled, free. Fruit various.
LVIIL-—Apocynaceae. Trees or shrubs, often twining usually with milky juice,
sometimes armed. Leaves opposite or whorled, exstipulate. Flowers regular, bisexual, 5nierous. Stamens 5, inserted on the corolla-tube, anthers free or adhering to the stigma,
pollen granular. Ovary of 2 distinct or connate carpels, superior. Fruit of 1 or 2 dry or
fleshy drupes or of 2 free or connate follicles. Seed often with a tuft of hairs.
LIX.—Asclepiadacese. Herbs or shrubs, mostly twining, usually with milky juice.
Leaves opposite or wanting, exstipulate. Flowers regular, bisexual, 5-merous. Stamens 5,
inserted at the base of the corolla, filaments free or united in a column, anthers free or
united into a tube adnate to the stigma, pollen in each cell united into 1 or 2 granular or
waxy masses. Ovary of 2 carpels united only by the stigma. Fruit of 1 or 2 follicles.
Seed with a tuft of hairs.
LX.—Logauiaceae. Shrubs, sometimes twining. Leaves opposite, stipules usually
represented by a raised line between the petioles. Flowers 4-5-merous, bisexual. StamenH
as many as corolla-lobes, inserted on the corolla-tube. Ovary 2-celled. Fruit a capsule or
berry.
XJXI.—Boraginaceae. Trees, shrubs or undershrubs. Leaves alternate or opposite,
exstipulate. Flowers regular, usually 5-merous. Calyx inferior, persistent in
fruit.
Stamens inserted on the corolla-tube, as many as corolla-lobes. Ovary 2- or 4-celled, ovules
4. Fruit drupaceous or dividing into nutlets.
LXIL—CoiwolYulacese. Shrubs, suberect or twining. Leaves . alternate, exstipulate. Flowers regular, 5-merous. Sepals free or shortly connate, persistent. Corolla often
plicate in bud. Stamens 5, inserted on the corolla. Ovary 2- or 4-celled, superior, ovules
2-4. Fruit a capsule or berry.
LXIII.—SoIaBaceaa. ErecL trees, shrubs or undershrubs often armed. Loaves alternate (or falsely opposite), exstipulate. Flowers regular, usually 5-merous. Calyx
persistent. Corolla often plicate in bud. Stamens inserted on the corolla. Ovary normally
2-celled, superior. Fruit a berry.
LXIV. Bignoniaceae. Trees, shrubs or herbs. Leaves opposite, 1-3-piunate,
exstipulate. Flowers showy, zygomorphie, 5-merous. Corolla, more or less 2-Iipped.
Stamens 4, didynamous often with a rudimentary fifth or (Oroxylum) 5. Ovary 2-celled T
superior. Fruit an elongate capsule, seeds winged.
LXV.—Acantliaceae. Shrubs, undershrubs or herbs, rarely (Thunberffia) climbing.
Leaves simple, opposite. Flowers usually zygomorphie. Calyx 5-partite or (Tkunbergia)
of several small teeth. Corolla subequally 5-lobed or 2-lipped. Stamens 4 or 2, inserted
on the corolla. Ovary 2-celled, superior. Fruit a capsule. Seeds orbicular, compressed.
LXVI.—Yerfoenaceae. Trees, shrubs or herbs, sometimes rambling or climbing.
Leaves opposite or whorled, simple or (Vitex) digitate, exstipulate. Flowers usnallv zygomorphie usually 4-5-merous. Stamens 4, didynamous or (Callicarpa) equal, inserted'on* the
corolla. Ovary usually 4-celled, superior. Fruit drupaceous, or (Caryoptem) capsular.
LXVJX—Labiatae. Shrubs or undershrubs, stem usually quadrangular. Leaves
opposite rarely ternate, simple, exstipulate. Flowers usually zygomorphie. Calyx
persistent, gamosepalous. Stamens 4 or 2, inserted on the corolla. "Ovary 4-lobed or
-partite, ovules 4. Fruit of dry nutlets.
(c) MoiioeMarayclese.
LXVIII.—HyctaginacesB. Erect or diffuse herbs or shrubs. Leaves opposite, entire
exstipulate. Flowers bisexual, small, regular. Perianth gamophyllous, petaioid. Stamens
l-o, exserted. Ovary 1-celled, free, ovule 1. Fruit an utricle.
_ LXIX.—Amarantace®. Shrubs, undershrubs or herbs. Leaves opposite or alternate
exstipulate. Flowers usually bisexual, small, in spikes, racemes or heads. Perianth of
usually 5 free or connate, hyaline or scarious segments. Stamens 5, opposite the perianth.
segments, filaments connate below with or without interposed staminodes. Ovarv I-celfed
ixee. Fruit a berry or utricle.
*
*
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LXX.—CtieBopocIfaeese. Undershrubs. Leaves alternate, simple, entire, exstipu
late. Flowers minute, unisexual. Perianth-segments 4l> in males, wanting in females.
Stamens 4, opposite the perianth-segments. Ovary 1-celled, free, ovule 1. Fruit an
utricle enclosed in the persistent perianth.
LXXL—-Folygonaceaa;—Herbs or ,-hrubs. Leaves alternate, entire, stipules usually
sheathing. Flowers small and usually bisexual. Perianth-segments 3-6, persistent.
"Stamens usually,5-8, opposite the perianth-segments. Ovary 1-celied, free, compressed or
trigenous, ovule ; 1 . Fruit a nut, enclosed in the^ perianth.
LXXII.—Agistolochiaces. t w i n i n g
shrubs —or under sh-rabs. Leaves alternate.
^stipulate. Flowers bisexual. Perianth tubular, upcurved, limb broad. Anthers 6 in a
ring round the style. Ovary 6-celled; ovules numerous. Fruit "a capsule,
LXXXII.—Fiperacess. Shrubs.N Leaves alternate,"entire, stipulate. Flowers minute,
dioecious, spicate. Perianth 0'. Stamens 2-4. Ovary 1-celied, stigmas 2-6. Fruit a
berry.
^^
LXXIV.—Lauracese. Trees or shrubs. Leaves alternate, rarely opposite, evergreen,
entire, ^ s t i p u l a t e . Flowers small, regular. Perianth inferior, tube short, M e s usually
6, sepaloid. Stamens in '2-4 whorls, the outer opposite ...the periantih-segfneni;s,'the inner
usually reduced to staminodes, anthers opening by valves, ; .j3vary i-^elled, free, ovule 1.
x
Fruit a berry.
'•
\ . rvA
LXXV.—Thymelaatieae*. Shrubs. Leaves alternate or opposite, simple,' entire,
exstipulate. Flowers regular, bisexual. Perianth ..-gamophylions, petaloid, tubular below,
limb 4-5-lobed, lobes imbricate. Stamens twice as msfiy as perianth-lobes, biseriate,
inserted on the perianth, the outer opposite its lobes and atr-a higher level than the inner.
Ovary l-celled, free, ovule 1. Fruit a small berry.
LXXVI.—El«agnacese. Shrubs or trees, usually thorny. Leaves-" alternate, .entire,
clothed beneath with silvery scales ot hairs, exstipulate, .JQfewers-small, regular, 4^fid, 2- :
^partite or obscurely 2-lobed. Starmens 4, inserted on ike,.perianM^Ovary
1-e^ed, fjcee^-'
ovule 1. Fguit a false drupe, succulent. ^ ""-;• ~~;
"
''""^\ ^ : . O AJM''^ i!
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LXXVII.—Loranthaceae* Parasitic shrubs. Leaves usually xoppositeT or wanting,^..
entire, thick, exstipulate. Perianth simple or double. Stamens as many as and opposite^
the perianth-lobss. Ovary inferior* l-celled, ovule 1. Fruit a berry or drupe ? usually
viscid.
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LXXVIII.—SajKtalace®.•''' Shrubs.
Leaves alternate, x entire,-, exstipulate.
Flowers .
minute, polygamous ~or urMsexual, regular: Perianth-limb 3- 5- or 6-lobed. Stamens as
many as and inserted" on and opposite the perianth-lobes. Ovary ,1-celled, inferior, ovules;.
2-4. Fruit a drupe.
^
—•
LXXIX.—Euphorbiacese, Herbs, shrubs or trees, rarely climbing, .xoften with milky
juice. Leaves usually alternate, _siniple or (Bischoffia) trifoiioiate, usually supiiiate.
Flowers unisexual, usually small. Perianth usually simple arid calycine, rarely {Jatropha,
Bridelia and Andrachne) double or (Euphorbia) 0.
""'''"
,^~
LXXX.—Uimace®. Trees or shrubs, sap watery.-I Leaves-alternate, simple, stipulate. Flowers small, in axillary-clusters or cymes, otTfemales solitary. Perianth\simpie,
segments 4-8. Stamens as many as and opposite the; perianth-segments, rarely.
(HoJopteled) twice as many. Ovary superior, usually. Lcelled,1 ovule 1. Stigmas 2, large
or style 2- or -4-fid. Fruit a winged nut, drupe or samara.
. •
LXXXL—Urticac6&« Herbs, shrubs or trees, sap watery. Leaves opposite or alternate, simple, stipulate. Flowers small, in clusters usually arranged in spikes, cymes or
nanicles. Perianth simple, segments 4-5, rarely 2 or 3. Stamens as many as and
opposite the perianth-segments. Ovary superior, l-celled, ovule 1. Style simple or none.
Fruit an achene usually invested by the dry or fleshy pericarp,
\
L A X X I I . — H o r a c e s . Trees or shrubs* with milky latex. Leaves alternate, rarely v ;
(some figs) opposite, simple (rarely deeply cut), stipulate. Flowers small, capitate, spici- *^\
form or crowded on the outside or inside of fleshy receptacles; females rarely (Strehlus)
(
solitary or 2-4 together. Perianth simple, segments 2-6. Starnens as many as and
opposite the psrianth-segments. Pvary superior, l-celled, ovule 1. Styles 1-2, simple or
\
bifid. Fruit composed of confluent (single in Streblus) perianths and often enlarged
receptacles.
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LXXXlII.—Juglandacaa.—Trees. Leaves alternate, pinnate, exsrrpuiate Flowers
«.-uall, monoecious. Male flowers in catkins. Female flowers in few- or many-flowerea
spikes. Perianth adnate to the ovary. Ovary inferior, 1-celled, of 2 carpels, «>vul« 1.
L'rnifc a drupe or nut.
LXXXIV. Myricacese* Small evergreen trees. Leaves alternate, entire, dotted with
roiin beneath, exstipulate. Flowers minute, unisexual, in cylindrio bracteate spikes.
Perianth 0. Stamens' 3-6. Ovary 1-celled, of 2 carpels, ovule 1. Fruit a drupe.
XJXXXV.—Bctulafieas. Deciduous trees. Leaves alternate, simple, stipulate. Flowers
monoecious. Male flowers in catkins. Female flowers in small catkins or spikes. ^ Carpels
2. Ovary subinferi'or, 2-3-celled. after fertilisation, ovules 1-2 in each cell. Styles 2.
Fruit a nut often winged or enclosed in the enlarged bracts.
LXXXVI.—Fagaceae; Evergreen trees. Leaves alternate, simple, stipulate. Flowers
monoecious. Male flowers in catkins. Female flowers 1-3 together, surrounded by an
involucre of bracts. Carpels usually 3-4, rarely 6. Ovary subinferior, 2-3-celled after
fertilisation, ovules 1-2 in each cell. Styles 3-4. Fruit of 1 or more nuts surrounded by
the enlarged involucral bracts.
LXXXVII.—Salicaceae. Deciduous trees or shrubs. Leaves alternate, simple. Flowers
unisexual, in catkins, each flower in the axil of a bract, perianth 0, disk of 1 or more
glands or cup-shaped. Stamens 2 or more, usually free. Ovary 1-celled, placentae 2-4,
parietal. Fruit a capsule. Seed cottony.
II,—Monocotyledons.
LXXXVXII.—Llliacea* Shrubs or herbs, "often climbing, sometimes armed. Leaves'
alternate or replaced by cladodes, petiole sheathed. Flowers 1- or 2-sexual. Perianth
of 6 free segments. Stamens 6. Ovary 3-celled, superior. Fruit a berry.
LXXXIX.—Palmaceae. Shrubs or trees, often spiny, sometimes climbing, stem solid.
£eaves alternate, pinnate or flabelliform. Flowers small in spikes or panicles. Perianth
of. 6 lobes or segments. Stamens usually 6. Ovary superior, 1-3-celled or of 3 carpels, ovules 1-2 in each cell or carpel. Fruit usually a drupe.
#
XC.—Araceae. Suffruticose climbers. Leaves alternate, often large, simple, entire
or lobed, petiole often winged and sheathing. Flowers small on a fleshy spadix surrounded
by a conspicuous spathe. Perianth often 0. Stamens 4*6. Ovary 1-2- or 3-celled. Fruit of
berries, distinct or confluent.
XOI.—Gramineae. Stems more or less tufted, woody or herbaceous, hollow, jointed.
Leaves linear, lanceolate or oblong, jointed on to a sheath which is amplexicaul and split
to the base. Flowers small in spikele's, each flower in the axil of a bract. Perianth
much reduced and inconspicuous. Stamens 3 or 6. Ovary 1-celled, superior, ovule 1.
Fruit a caryopais.
B.—Gynmosperms.
XCII.—Gnetacese. Shrubs. Leaves reduced to sheaths. Flowers small, unisexual.
Slale flowers in small bracteate spikes, perianth 2-lobed, anthers 2-8. sessilo on a column,
^celled. Female flowers 1-3 together, bracteate, ovule 1 in each flower, enclosed in a
perianth which becomes fleshy in fruit,
XCnL—Taxacea. Evergreen trees. Leaves without resin canals, bifarious, linear,
iiattened. Flowers unisexual, perianth 0. Male flowers In subglobrse ax'llary catkins.
Stamens about 10, peltate. Female flowers reduced to a single ovule, solitary, axillary*
seated on a thick disk and surrounded by scales. Fruit drupaceous; seed partially immersed
in the succulent disk.
_ XCIV.—Finacese, Exergreen trees or shrubs. Leaves with resin canals, acicuJar
scale-like or linear and flattened. Flowers unisexual, perianth 0, Male flowers ia
deciduous catkins. Stamens numerous, scale-like. Female flowers in cones consisting of
numerous scale-like flat or peltate carpels. Fruit a woody cone or (Juniperus) berry-likeseed not exserted.
*
* / - • • »

A FOREST FLORA FOR KUMAON.
I.—RANUNCULACE^.
Annual or perennial herbs or rarely shrubs. Leaves radical or
alternate, rarely opposite. Flowers bisexual or unisexual, regular or
Irregular. Sepals 5 or more, rarely fewer, very rarely persistent, often
petaloid, imbricate or rarely valvate. Petals 5 or more or 0, rarely 4 or
3, hypogynous, imbricate, often minute or deformed. Stamens hypogynous, usually numerous in many rows. Anthers adnate, opening
laterally or outwards. Carpels numerous, rarely 1, free or rarely
coherent; stigma simple; ovules numerous or solitary, on the ventral
suture. Fruit of one-seeded beaked or plumose achenes or many-seeded
follicles or rarely a capsule or berry.
CLEMATIS, Linn.
ClMbing shrubs. Leaves opposite, simple or compound, exstipulate, petioles often twining. Flowers solitary or fascicled or panicled,
axillary or terminal. Sepals usually 4, petaloid, valvate. P.etals 0.
Stamens many. Carpels numerous, distinct, with 1 pendulous ovule
in each. Emit a head of sessile or sitalked achenes with long, usually
feathery styles.
I.—Leaves ternate. Flowers long-peduncled, In axillary
fascicles.
A. Flowers white; sepals spreading, 1-2 inches long
B. Flowers greenish-brown or greenish; sepals erect
with recurved tips, not exceeding 1 inch long.
1. Two connate green bracts forming a cup just
below the
flower
...
...
...
2. No bracts
...
...
...
...
II.—Leaves bipinnate. Flowers long-peduncled, solitary
or in axillary fascicles.
...
...
...
III.—Leaves ternate or 1- or 2-pinnate. Flowers in
panicles.
A. Sepals spreading from the base.
1. Flowers "5—'6 inch diameter
...
...
2. Flowers '6—"8 inch diameter
...
...
3. Flowers *8—1 inch diameter
...
...

1

1.

montana.

2. napaulensts.
3. barbellata.
4.

orientalis.

5. Gouriana.
6. grata. .
7. puberuU.

2
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B. Sepals erect with recurved tips.
1. Filaments hairy throughout.
(a) Leaves glabrescent.
* Leaflets 3—7. Leaves more or less connate
at the base
...
...
•• 8- connata.
** leaflets 3. Leaves not connate at the base.
Leaves lanceolate. Filaments with long
spreading hairs which envelop the anthers
9. acuminata, var. I
Leaves ovate. Hairs of filaments not enveloping the anthers ...
...
... 9A. acuminata, var. 2.
(b) Leaves tomentose.
Leaves and inflorescence tomentose
... 10.
Buchananiana.
Leaves and inflorescence densely velvety
tomentose
...
...
... 11. grewiceflora.
2. Filaments hairy only in the lower half
... 12. nutans.
I have omitted C. smilacifolia, Wall, of which there are no specimens from this
area though reported by Messrs. W. J. Lambert and H . G-. Champion to occur in Central
and East Almora. This species is characterised by simple, cordate-ovate, shining leaves
8—7 inches long, 7- 9-nerved at the base, and panicles of brownish flowers 1-1*5 inches
diameter.

1. Clematis montana? Buck.—Ham.—A deciduous climber with
rambling stems attaining 30 feet high and 2 inches diameter. Bark
pale yellowish-brown, very rough, exfoliating in long soft fibrous strips.
Leaves mostly fascicled on arrested branches, trifoliolate. Petiole 1*5—
8 inches long. Leaflets 1—3 inches long, ovate or ovate-lanceolate,
acuminate, toothed, membranous, glabrescent or rarely hairy, dull
green above, somewhat glossy beneath. Flowers white or tinged pink,
fragrant, 2-3 inches diameter, on axillary fascicled peduncles usually
longer than the leaves. Sepals 1-2 inches long, spreading, membranous,
glabrous or silky outside. Filaments glabrous. Achenes glabrous;
styles exceeding 1 inch long.
Occurs throughout the hills between 5,000 and 11,500 feet.
Flowers : April—June,

Common in oak forests.

2. Clematis napaulensis, DC. Verm Kanguli, Jai. (These terms
are used indiscriminately for any species of Clematis).—An evergreen
climber with spreading stems often forming dense masses and attaining
40 feet high and *75 inch diameter. Bark pale brown, rough, exfoliating in loose fibrous strips. Leaves mostly fascicled on arrested branches,
trifoliolate. Petiole usually 1-2 inches long, sometimes less. Leaflet?
.variable, 1#5—5 by '3—1*2 inches, entire or more or less deeply 3-Iobed,
sometimes to the base, very membranous, usually lanceolate or linearlanceolate, acute, glabrous, glossy beneath. Flowers greenish, on axillary
fascicled slender drooping peduncles 1-2*5 inches long. Sepals '6-'7
inch long, erect?< densely silky-pubescent outside. Filaments glabrous,
pink. Anthers lilac. • Peduncles with two connate membranous green
bracts forming a cup about *25 inch below the flower ('5—-75 inch below
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the fruit), sometimes enlarged and foliaceous. Achenes hairy; style®
exceeding 1 inch.
Occurs throughout the hills between 4,500 and 7,000 feet. Generally scarce and
usually found growing in shady moi-ifc ravines. Flowers : December-January. Emit : AprilMay.

8* Clematis barbellata, Edgew.—A deciduous climber with stems
up to 20 feet high and 1 inch diameter. Bark pale briown, very rough,
exfoliating in long fibr'ous strips. Leaves mostly fascicled on arrested
branches, trifoliolate. . Petiole 1*5—3 inches long, somewhat enlarged
at the base and more or less connate on the lengthened shoots. Leaflets
1*5—4 inches long, ovate or ovate-lanceolate, acuminate, more or less
coarsely toothed or often incised, membranous, glabreseent, dull green
above, very glossy beneath; nerves depressed above and prominent
beneath. Flowers greenish-brown, unscented, 1 *)—2*2 inches across,
on axillary fascicled peduncles 1'5—3 inches long. Sepals erect with
recurved tips, *6—1 inch long, thick, softly pubescent on both sides,
pale greenish-yellow tinged purplish-brown inside and witE a few
streaks of the same colour outside, or less frequently almost* entirely
purplish-brown inside and outside. Filaments usually fringed with long
hair. Achenes hairy on the edges and towards the top, otherwise
Styles 1*5—2 inches long.
m glabrous.
Oceifrs on the central and main ranges between 7,000 and 12,000 feet. Common in
karshu and silver fir forests on shady aspects. [Flowers : May-June.

$• Clematis orientalis, Linn.—A deciduous climber with stems up
to 3 feet long and *5 inch diameter, only the basal portion persisting,
Twigs striate, pubescent at first. Bark rough, fibrous. Leaves bipinnate, 3—6 inches long/ Leaflets *3—1 inch long; lanceolate or ovatelanceolate, more" or less deeply 3-lobed or-partite or less frequently
'entire, acuminate, base narrowed into the petiolule, membranous,
pubescent beneath when young, ultimately glabrous or nearly so.
Flowers yellowish-brown, 1-1*5 inches diameter, solitary or 2-3
together, terminating arrested axillary shoots which usually bear a" few
reduced leaves at their apex. Peduncles 3—6 inches long. Sepals
greenish-yellow finely mottled with pale purplish-brown, ovate-acuminate, *6—1*1 inches long, glabrous without, pubescent within. Filaments hairy. Achenes hairy. Styles about 1 inch long.
Occurs on the inner dry ranges bordering Tibet between 10,000 and 13,000 feet.
It gT*f^s on open boulder-strewn ground, the stems spreading over the ground surface or
sstr ••ggiing over bushes of Caragana, etc. Plowers : July-August. The species described
ir •ar. Kumaonensis, "P. BriiM.

5* Clematis (foiifiana, Ebxb.—A large rambling evergreen climber
"with stems up to 50 feet high and 3 inches diameter. Bark pale brown*

4
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rough, exfoliating in long thin fibrous strips. Branches furrowed,
Leaves pinnate, bipinnate or biternate, usually 6—10 inches long.
Leaflets 2-3*5 inches long, ovate oblong or lanceolate, acuminate,
entire or distantly toothed, base cordate or rounded, thin but firm,
glabrous or pubescent on the nerves beneath. Flowers white or cream•coloured, fragrant, *5-'6 inch diameter, in copious axillary and terminal
leafy panicles. Sepals spreading '2-*3 inch long, ultimately revolute,
puberulous, margins tomentose. Filaments glabrous. Achenes hairy.
Styles 1-1"5 inches long.
Gecurs ^ throughout the Bhabar and outer and central' ranges between 1,500 and
4,000 fesfc elevation. Very common in open miscellaneous forest at. the base oi' the hills.
Flowers : August—October. Fruit : December—March.

6. Clematis grata, Wall.—A climber with stems up to 10 feet high
.and *5 inch diameter. Bark pale brown, rough, peeling off in thin
fibrous strips. Leaves pinnate, or a few bipinnate or trifoliokte.
Leaflets usually 5, i'5—3 inches long, broadly ovate, acuminate, base
rDTinded,QJ? cordate, inciso-serrate, more or less deeply 3-lobed or-partite,
villous on both sides or .glabrate. above. Flowers cream-coloured,
fragrant, *6—"8 inch diameter, in large terminal leafy panicles, the lower*
branches usually axillary. Sepals spreading, *25—"35 inch long,
tomentose outside, caducous. Filaments glabrous. Achenes densely
pubescent. Styles 1-1*5 inches long.
Occurs throughout the hills between 3,000 and 8,000 feet elevation.
especially at lower elevations in scrub forest. Flowers : August—October.

Common,

7. Clematis puberala, H. /. and T:—A climber with slender deeplygrooved stem. Young shoots clothed with adpressed hairs. Leaves
pinnate or biternate. Leaflets /5-2-inches long, often very variable on
the same leaf,, ovate-lanceolate or lanceolate, simple or more or less
-deeply 3-lobed, entire or remotely toothed, base rounded but not cordate,
thin, with scattered hairs on both surfaces especially beneath. Flowers
yellow, about *8—1 inch diameter, in lax 3—9-flowered nxillary and
terminal panicles. Sepals spreading, *4-*5 inch long, silky-hairy on both
„ surfaces, margins woolly-tomentose. Filaments glabrous. Acher.es silky*
There are no sheets from our area- belonging to this species at- Behra Dim, bnfc
there are two sheets in the Herbarium at Kew from the Falconer collection, one of
which was collected at Ukhimath in North Garhwal at 4,000 feet elevation, the other
as simply labelled G-arhwal. Flowers probably September-October.

8. Clematis connata, 'DC—A deciduous climber with stems 5—Iff
feet high and up to 1 inch diameter. Stems deeply ribbed. Bark pale
yellowish-brown, fibrous. Young shoots striate, glabrous, often purplish
with a waxy bloom. Leaves pinnate, 6—12 inches long; petioles more
or legs connate, the winged portion not more than *25 inch broad.
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Leaflets 3—7, distant, 2—6 by 1-5—4 inches, broadly ovate, cordate,
acuminate, coarsely serrate, the teeth apiculate, sometimes lobed,
glabrous or puberulous above, glabrous or hairy on the nerves beneath,
dull green above, glossy beneath; nerves deeply impressed above and
prominent beneath. "Flowers greenish-yellow, in few- or many-flowered
lax axillary panicles 3—9 inches long. Sepals '7-1 inch long, erect
with recurved tips, thick, pubescent without and tomentose within.
Filaments hairy. Achenes silky. Styles 1*5-2 inches long.
Occurs throughout the central and outer ranges between 7,000 and 9,000 feet (in
the Punjab Mr. Parker records in down to 4,000 feet). Fairly common in shady forest
but seems to be local. Flowers : August-September.

9. Clematis acuminata* DC. var. 1.—A slender climber with stemsup to 5 feet high and *3 inch diameter,. Twigs ribbed, glabrescent.
Leaves trifoliolate, 3—6 inches long, the terminal leaflet nearly twice
the size of the lateral. Terminal leaflet 2"5-4 by '7-1*4 inches; all
lanceolate or ovate-lanceolate, long-acuminate, base 3—5-nerved and
rounded, margin distantly and finely cuspidate-serrate, glabrous above
except for a few scattered hairs, glabrous beneath except for' a few hairs oh
the nerves. Flowers creamy-white, unseen ted, about '6 inch diameter,.
,in few-flowered lax axillary leafy panicles 1*5—4*5 inches long. Sepals
"5-*6 inch long, erect with recurved tips, thick, with dense short pubescence outside, more or less pubescent inside, ribbed. Filaments with
long spreading hairs which envelop the anthers. Achenes densely hairy.
Occurs
scarce. It is
F r u i t : April.
the Annals of

in the central and outer ranges between 6,000 and 7,000 feet. Probably
found in shady cool forest and rocky ravines. Flowers : October—January.
This is subspecies Wallichii, H . f. and T. vide. P. Bruhl in volume V of
the Eoyal Botanic Garden, Calcutta.

9 1 . Clematis acuminata, DC. var. 2.—A climber with stems 4—12
feet high and up to *3 inch diameter. Twigs ribbed, pubescent.
Leaves trifoliolate, 6—12 inches long. Leaflets variable, usually 2—5*5by 1—3 inches, broadly ovate or' ovate-lanceolate, acuminate, base 3- 7nerved, rounded or subcordate, margin coarsely toothed, sometimes more
or less deeply 3-lobed, glabrescent above, puberulous beneath. Flowers
pale greenish-yellow, 1—1*5 inches diameter, in. few-flowered lax, often
leafy, axillary panicles 4—8 inches long. Sepals *8—1*2 inches long,
erect with recurved tips, thick, with dense short pubescence outside,
more or less pubescent inside. Filaments with spreading hairs not
enveloping the anthers. Achenes pubescent. Styles 1-2 inches long.

0

Has been collected at Nairn Tal where it is common in banj and moru forest
between 6,500 and 7,000 feet. Flowers : September-October. Fruit : April. This plantr
m subspecies Sikkimensis, H . f and T. var. Clarhei, O. Kuntze, vide reference under thepreceding species. These two plants, though treated by past authors as varieties only,
have very distinctive characters and are, I think, worthy of specific rank,
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10. Clematis Bicfaananiana? DC—A deciduous climber with stems
np to 25 feet high and 1*5 inches diameter. Bark pale brown, rough,
Lxfoliating in long thin fibrous strips. Twigs ribbed, clothed with soft
pale tomentum, Leaves pinnate, 6—9 inches long; petioles more or
less connate. Leaflets 3—7, 2—4*5 inches long, broadly ovate or
suborbicular, cordate, acute or shortly acuminate, coarsely serrate, the
teeth apieulate, sometimes 3-lobed, pubescent above, tomentose beneath;
nerves deeply impressed above, prominent beneath; base 5- 7-nervecL
Flowers cream-coloured, heavily scented like orange blossom, in few- or
many-flowered axillary and terminal pubescent panicles. Sepals 1-1*6
inches long, erect, rather thick, ribbed, narrowly lanceolate, tomentose
on both sides. Filaments hairy. Achenes densely hairy. Styles 2
inches long.
Occurs throughout the hills between 3,000 and 8,000 feet. Often very common in
hedges between cultivation, also in open banj forest. Flowers : October-November.

11. Clematis gvewiaeflora, DC.—Twigs densely tomentose with
spreading hairs. Leaves pinnate. Leaflets 3—5, 2—4 inches long,
broadly ovate or suborbicular, cordate, acute., undivided or more or less
3- or 5-lobed, serrate, the teeth apieulate, densely tomentose on both
surfaces, nerves prominent beneath, base 5-nerved, Flowers in axillary
panicles shorter than the leaves, the branches of the inflorescence clothed
with yery dense short tomentum. Sepals "8-*9 inch long, erect, clothed
outside with dense short yellow tomentum, tomentose inside. Filaments hairy. Achenes densely hairy.
Has been collected in the East Almora Division where it occurs according fa
Mr. W. J. Lambert between 2,500 and 6,000 feet. Flowers : November-December.
This species seems to differ principally from C. Bucliananiana in its parts bein<:
more hairy, and I am doubtful whether it is entitled to be regarded as a separate species.

12. Clematis nutans, Royle.—A climber with stems 2—8 feet high
and up to *4 inch diameter. Twigs ribbed, silky-pubescent. Leaves
pinnate or bipinnate, 4—9 inches long. Leaflets 1—3 inches long, cvate
or lanceolate, undivided or 3-o-lobed or -partite, irregularly toothed, rarely
entire, silky when quite young, ultimately becoming finely adpressed-Tbuairy
on both surfaces. Flowers pale greenish-yellow, about *5 inch long,
drooping, in leafy axillary pubescent panicles 2—6 inches long. Sepals
pale yellow, erect with recurved tips, '7—*9 inch long, thick, densely
silky outside, glabrous inside. Filaments hairy only in the lower half
Acheftes silky. Styles *6—1*5 inches long.
Occurs along the outer range of hills between 2,000 and 5,000 feet Fairh
common. The leaves are pungent to the taste. Flowers : October—December Fruit**
March.

II.—MAGNOLIAOB^S.
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.

Trees or shrubs, sometimes climbing, often aromatic. Leaves alternate, entire or rarely toothed, usually stipulate. Flowers axillary and
terminal, sometimes unisexual, white yellow or red, often showy and
fragrant. Sepals and petals similar, hypogynous, very deciduous,
arranged in whorls of 3. Stamens very numerous or rarely as few as 5,
hypogynous; filamens free or monadelphous; anthers adnate, dehiscing
longitudinally. Carpels indefinite, free or cohering to an elongated axis
or in one whorl; styles usually short; ovules 2 or more on the ventral
suture. Fruit baccate, follicular or of woody dehiscent carpels which are
sometimes arranged in a cone.
Trees. Stamens free ...
...
Climbers. Stamens more or less connate

...
...

,..
...

1.
2.

Michelia.
Schizandra.

1. MICHELIA, Linn,
Tre*s. Leaves evergreen or deciduous, enveloped in bud in their
connate, convolute stipules. Flowers solitary, axillary or terminal.
Sepals and petals similar, 9—15 or more, in 3 or more rows. Stamens
numerous, many-seriate, with flat filaments; anthers adnaie, introrse.
Carpels in a loose stalked spike; stigma decurrent; ovules 2 or more.
Fruit a lax or dense spike of coriaceous dorsally dehiscing carpels.
Leaves ovate-lanceolate tapering to a long acuminate point ... 1.
Leaves oblong, abruptly short-acuminate
...
... 2.

Champaca.
Kisopa.

1. Michelia
Champaca* Linn. Vera. Champa,
Hindi.—A
medium-sized or large evergreen tree attaining 5 feet girth and 80 feet
high. Bark smooth, pale grey sometimes whitish. Blaze *5 inch,
fibrous towards the interior, pale yellow with orange markings towards the
exterior, the whole rapidly turning orange-brown on exposure. Leaves
5*5—11 by 2"5—4 inches, ovate-lanceolate tapering to a long acuminate
point, margin entire but sinuate, coriaceous, rather glossy, clothed with
minute adpressed hairs on both surfaces when young, ultimately glabrous
or nearly so above, main lateral nerves 10—18 pairs, prominent beneath.
Petiole '75—1*5 inches long, the lower half swollen. Flowers yellow,
sweet-scented, 2 inches diameter, axillary. Peduncle stout '15—'3 inch
long bearing at the apex two ovate, caducous, silky-pubescent bracts
1—3'4 inches long which sheathe the flower-buds and leave an annular
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scar below. Fruiting spike 2—4 inches long. Carpels subsessile, *5-*@
inch loner, oblong, dark brown with pale specks, woody. Seeds scarlet.
Planted round villages and temples throughout the area up to 5,000 feet but not
very common. At Bhahion in the Bamnagar Division it is found growing in ravines
in sal forest and is either truly wild or has run wild. Flowers : June-July. Fruit :
October-November.

2, Michelia Kisopa, Ham. Yern. Garni, NG. Kanjlra, EA.—
A medium-sized or large evergreen tree attaining 10 feet girth and
125 feet high. Twigs with conspicuous pale circular lenticels, and
with slightly raised stipular rings left by* the deciduous stipules. Bark
pale brown, roughish, exfoliating in small thin corky scales. Blaze
'5-1 inch, soft with short fibre, pale yeljow rapidly turning orange-brown
on exposure. Leaves 3*5—7 by 1*25—2*5 inches, oblong or oblaneeolateoblong, abruptly short-acuminate,, base obtuse or acute, entire, coriaceous?
densely clothed with minute adpressed pubescence beneath, pubescent
above when young but soon becoming glabrous, glossy dark green above,
paler and glaucescent beneath ; lateral nerves indistinct. Petiole *8—1*5
inches long with two small glands a little above the middle. Flowers
yellow, not or scarcely scented, 1*5—2 inches diameter, axillary. Peduncle stout, *.] inch long, bearing at the apex two ovate, caducous, silkypubescent bracts about *5 inch long which sheathe the flower buds and
leave an annular scar below. Fruiting spike 2-3 inches long. Carpels
sessile, *3-*4 inch long, subglobose, dark brown with pale specks, woody.
Seeds black with a dark red covering.
Occurs throughout the hills between 5,000 and 7,000 feet elevation. Sometimes
common in dense shady ravines in banj forest, but generally scarce. Flowers : September—
November. F r u i t : October-November.

2.

SCHIZANDKA, Michaux.

Climbing glabrous shrubs. Leaves exstipulate. Flowers unisexual,
axillary or in the axils of scales near the base of short lateral leafy
branches. Sepals and petals 9—12, imbricate in about 3 series. Male
Sowers; stamens 5—15 or more, in a spiral series, filaments very short,
free or subconnate, often fleshy; anthers free or subimmersed in a fleshy
head of confluent filaments. Female flowers; ovaries many, densely
imbricated; stigma sessile; ovules 2. Fruit a spike of indehiscent fleshy
1-seeded carpels.
Deciduous. Flowers white. Petiole pinkish ...
Evergreen. Flowers pink. Petiole- not pink ...

... 1.
... 2.

gra nth flora.
propmqua,

1. Schizandra grandiflora, Hook. /. and T. Vena. Agdli, NG.
Chimgaddi, NG.—A deciduous sinistrorse climber with stems up to
40 feet high and 2 inches diameter. Twigs smooth, reddish-brown with
conspicuous pale raised lenticels. Bark rough dark brown. Blaze
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'3-"4 inch, pink, soft, fibrous. Leaves 3*5—7 by I'D—3'5 inches,.
elliptic-ovate to oblong-lanceolate, acuminate, entire or with small
distant glandular teeth, rather' soft and fleshy, somewhat glossy above
when mature, glabrous. Petiole '5—1*5 inches long, pinkish, fleshy,
deeply grooved above. Flowers 1—1*8 inches diameter, waxy-white,
the outermost whorl often tinged pink or green, dioecious, fragrant, on
drooping axillary peduncles '5—1*5 inches long. Fruit a drooping spike
5—12 inches long with numerous carpels attached to the swollen, axis,
Carpels sessile, *2—*4 inch long, ovoid, red, containing 1 or 2 brownseeds embedded in a juicy pulp.
Occurs throughout the hills between 6,000 and 10,000 feet. Common in banj, telunj,.
karshu, and silver fir forests. Flowers : May-June. Fruit : September—November.

2. Schizandra propinqua, Hook f. and T. Vern. Agali, NG.—Anevergreen sinistrorse climber with stems up to 30 feet high and 2 inches
diameter. Twigs reddish-brown with prominent distant circular pale
ientieels. Bark very rough and often corky, dark brown. Blaze "25-*35
inch, pink, soft, fibrous. Leaves 3"5-7 by 1~2'25 inches, lanceolate or
sometimes oblong or elliptic, acuminate, entire or with small distant
glandular teeth, coriaceous, dark green above, pale and somewhat glaucous
% beneath, glossy above when young, glabrous. Petiole *3—*7 inch long,
channelled. Flowers "5-1 inch diameter, salmon-pink or greenish tinged
pink, with a prominent staminal column, all parts of the flower containing a sticky juice. Stamens connate into a fleshy head, salmon-pink..
Flowers usually solitary sometimes two together, axillary. Peduncle
*15—*4 inch long. Fruit a drooping spike *5—3 inches long with
numerous carpels attached to the stout axis. Carpels sessile, *3 inch
diameter, globose, red, containing 1 or 2 r'eniform seeds embedded in a
juicy pulp.
Occurs throughout; the hills between 4,000 and 6,000' feet.
banj forest. Flowers : May-June. Fruit : October-November.

Fairly common in>

WB

mi
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III.—ANONACE-ffi.
Trees or shrubs often climbing and frequently aromatic. Leaves
alternate, simple, entire, exstipulate. Flowers 2- or 1-sexuaL
Sepals 3 or rarely 2, free or connate. Petals 6, usually thick and fleshy,
generally biseriate, hypogynous, yalvate or slightly imbricate, the inner
sometimes absent. Stamens usually many; filaments short or 0;
anthers adnate; connective produced into an oblong or truncate head.
Carpels numerous or rarely few or solitary, distinct or rarely coherent;
styles short or 0; ovules one or more. Fruit of 1 or more, sessile or
stalked, 1- or many-seeded, usually indehiscent carpels or rarely of
several coherent carpels.
MILIUSA, Leschen.
Trees or shrubs. Flowers 1-2-sexual, green or red, axillary or
extra-axillary, solitary fascicled or cymose. Sepals 3, small, valvate.
Petals 6, valvate, in 2 series; outer smaller, like the sepals; inner cohering when young by the margins, at length free. Torus elongated,
cylindric. Stamens definite or indefinite; anthers subdidymous. Ovaries
indefinite; ovules usually 1-2. Fruit a ring of globose or oblong 1xnany-seeded carpels.
Milinsa velutina, Hook /. and T. Vera. Dom-sal, B.—A small
deciduous tree attaining 3 feet girth and 35 feet high. Twigs tomento'se. Bark dark brown or blackish, rather rough, more or less deeply
furrowed. Blaze *6—1*2 inches, crisp with short coarse fibre, purplishbrown speckled or banded with pale yellowish-brown, juice turning blue
on the blade of a knife. Leaves variable, 3—12 by 2—6 inches, ovate or
ovate-oblong, acute or acuminate, softly tomentose on both sides, base
rounded or slightly cordate. Petiole *1—*25 inch long. Flowers yellowish
green, '7—1*4 inches diameter, in few-flowered leaf-opposed cymes.
Pedicels 2—4 inches long, drooping, villous. Sepals "15 inch long,
ovate, densely brown-tomentose outside. Outer petals similar to the
sepals, the 3 inner *5—*9 inch long, ovate, thick, silky-pubescent outside.
Stamens numerous. Filaments short. Fruit of a number of black',
ellipsoid, stipitate carpels, '6—'75 inch long. Stipe *3 inch long, woody.
Occurs throughout the subhimalayan tract and in the outer hills up to 3,000
feet. Very common In sal and miscellaneous forest in the Bhabar, Flowers": April—
June, with the young leaves. Fruit: June-July.
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IV.—MENISPERMACE^E.
Climbing or twining shrubs or occasionally herbs, or very rarely
elect shrubs or small trees. Leaves alternate, simple or rarely compound, entire or lobed, often peltate, exstipulate. Flowers dioecious or
polygamous, small. Sepals 6 in 2 whorls, or 9—12 in 3—4 whorls,
rarely fewer than 6. Petals usually 6 in 2 whorls. Male flowers :
stamens usually of the same number as and opposite to
tire petals; filaments free or connate. Female flowers: staminodes 6
or 0; ovaries 3 or sometimes 1, rarely 6—12; ovules generally solitary.
Eipe carpels drupaceous, with the style-scar subterminal, or (by eccentric growth) near the base.
I.—Leaves not peltate.
1. Leaf-base not ox slightly cordate. Main
basal nerves 3 "or 5
...
... 1.
2. Leaf-base deeply cordate. Main basal nerves
5—9
...
...
....
,..2,
II.—Leaves, peltate.
1. Whole plant glabrous
...
... 3.
:
•"'2. "Tomentose
...
...
... 4.

Cocculus.
Tinospora.
Stephanie,.
Gissampehs.

1. 'COCCULUS, DC.
Climbing or straggling or erect shrubs, or even trees. Flowers
panicled or rarely fascicled in the axils of the leaves. Sepals 6 in 2
series, the outer smaller. Petals 6, smaller than the sepals, usually
auricled at the base. Male flowers; stamens embraced by the petals;
anthers bursting transversely. Female flowers; staminodes 6 or 0; ovaries
3—6; styles usually cylindric. Drupes compressed; endocarp horseshoeshaped; dorsally keeled and'tubercled, sides concave but not reduced to a
thin flat septum.
A shrub or small tree
A slender climber

...
...

...
...

... 1.
... 2.

laurijolius.
villosus.

1. Cocculus lanrifolius, DC. Vera. Tilpliara, Gen.—A large
,*evergreen shrub or-small tree, attaining 4 feet girth and 20 feet high.
Twigs smooth, green, glabrous except in the leaf axils. - Bark slightly
rough mainly owing to the presence of numerous small raised circular
lenticels, pale brown. Blaze '1—'3 inch, white. Leaves 3—6 by 1—1*75
inches, lanceolate or elliptic-lanceolate, entire, glabrous, glossy dark
green above, pale and glossy beneath, with 3 strong basal nerves
distinctly pale above. Petiole *2—*5 inch bug, flattened on the upper
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surface. Flowers minute, yellowish, in pedunculate capitate ^ cymes.
•2—*3 inch long, solitary and axillary, or arranged in axillary panicles up
to 2 inches long. Drupe '2—'25 inch diameter, globose, shining, black
and juicy, containing a single seed.
Occurs throughout our area between 1,000 and 5,000 feet. Common bordering
streams and in shady open ravines in the hills. Flowers: April-May. Fruit:
October—January.

2. Goocnllis flllosiiSj DC, Syn. G. hksutus, Diels.—A slender
climber. Twigs densely grey-tomentose. Leaves variable in size up to
3 by 2 inches, ovate or ovate-oblong, obtuse or retuse, apiculate, base
rounded or slightly cordate, softly tomentose on both sides but ultimately glabrescent, entire or rarely lobed or toothed. Petiole wl—"5
inch long. Flowers minute; male in axillary short-peduneled small
capitate cymes; female in axillary clusters of 1—3. Inflorescence villous. Drupe *2 inch diameter, dark purple.
There is a single specimen in the Dehra Dun herbarium from this area. It is
labelled ct near Hawalbagh, Kumaun." It is likely to occur in the Bhabar tract and
outer hill ranges between 1,000 and 2,000 feet. Flowers': February-March.

2. TXNOSPOBA, Miers.
Climbing shrubs. Flowers in racemes or rarely panicles, axillary
or terminal or from the old wood. Sepals 6, in two series, the inner
larger. Petals 6, smaller. Male flowers: stamens 8, free; anthers
bursting longitudinally. Female flowers: staminodes 8, *clavaie;
ovaries 3; stigmas forked. Drupes ventrally flat, dorsally convex, round
or oval; endocarp rugose or tubercled, dorsally keeled, ventrally concave.
Tinospora malabarfca, Miers. Vern. Gileh, NG. Gureh, 35A.
Gurja, E.—A deciduous climber with rambling or dextrorse steins up to
2*5 inches diameter and 70 feet high, often producing very long slender
tough and unbranched aerial roots which hang clown from the branches.
Bark pale brown often yellowish, smooth, peeling off in thin papery
pieces,-a bright' green layer"beneath the thin outer bark, with large
scattered wart-like Ienticels. Young shoots green with pale pubescence.
Leaves 3—8 by 3—7 inches, orbicular or broadly ovate, acute or acuminate, rarely retuse, entire, base deeply cordate, rather thick, dull dark
green above, clothed on both surfaces with pale short and
soft pubescence, venation prominent beneath, base palmately 5—7nerved. Petiole 3—9 inches long, pubescent, terete, swollen towards
the base. Flowers dioecious, greenish-yellow, #2—'4 inch diameter,
with a rather disagreeable smell, arranged in glabrous or puberulous
simple racemes "5—4 inches long, the female "somewhat longer than the
male. Eacemes 1—5 together in clusters on the leafless stems.
Pedicels 15—'3 inch long, usually solitary in the female, in fascicles of
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1—4 in the male. Outer sepals concave; inner flat. Petals spathulate,
less t h a n * ! inch long. Drupes 1—3, ellipsoid, *3—"4 inch long, first
yellow then red; endocarp with a prominent dorsal keel and irregular
wart-like tubercles, surrounded by a sticky mucilage.
The species here described has usually been referred to
however-differs in having smaller glabrous leaves, concave
endocarp, except for the raised dorsal ridge. T. malaharica
area up to ,8,500 feet. Flowers: March-April. F r u i t : May

3.

T. cordifolia. Miers, which
inner sepals and a smooth
is common throughout the
while still leafless.

STEPHANIA, Lour.

Climbing shrubs. Leaves often peltate. Heads of flowers in axillary stalked umbels or, rarely, solitary or cymose. Male flowers : sepals
6—10, free, ovate or obovate; petals 3—5, obovate, fleshy; anthers 6,
on the rim of the flattened top of the staminal column, bursting transversely. Female flowers : sepals 3—5; petals as in the male; staminocles 0; ovary 1; style 3—6-partite. Drupe glabrous; endocarp compressed, horseshoe-shaped, dorsally tubercled, sides concave, perforated*
I.—Flowers
II.—Flowers
I. Leaves
w
2. Leaves

greenish-yellow. Leaves orbicular
purplish. Leaves triangular—
orbicular-deltoid, obtuse
triangular-ovate, acuminate

... 1.

glabra.

... 2.
... 3.

gracilenta.
elegans.

1. Stepli&nia glabra, Miers. Vern. Gindaru, NG.—A glabrous
dextrorse climber with spreading stems usually 5—10 feet high but
attaining 20 feet. Annual shoots smooth, green, terete with a glaucous
bloom, attaining *3 inch diameter. Persistent portion of stem nil or up
to 10 feet long and 1*5 inches diameter. Bark rough, pale brown.
Leaves 3*5—9 by 3—8 inches, broadly ovate or orbicular, thin, margin
often sinuate, pale and glaucous beneath, peltate with 9—13 main
nerves radiating from the base. Petiole 3—7 inches long. Flowers
greenish-yellow, "1 inch diameter, in simple or compound axillary longpecluncled umbels. Peduncles *5—2*5 inches long, solitary or rarely two
together. Drupe rounded, laterally compressed, '2—*25 inch diameter,
glabrous, first green, then yellow and finally bright shining red. Endocarp with 15—21 transverse ridges.
Occurs throughout the hills between 3,000' and 6,000 feet- The stem arises from
a large underground rounded tuber up to 9 inches across. Flowers: June—August.
Fruit : October—December.

2. Stepfaania gracilenta, Miers.—A glabrous dextrorse climber with
slender annual stems 2—3 feet high, the basal portion of which is often
creeping and perennial, but more herbaceous than woody. Leaves 2—3*5
inches long and broad, orbicular-deltoid, obtuse, thin, entire, pale
beneath, peltate with 8—9 main nerves radiating from the base. Petiole
1*5—5 inches long. Flowers pale pinkish-purple, *1 inch diameter, in
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axillary long-peduncled solitary umbels. Peduncle filiform, '5—1*5 inches
long. Drupe '3—'35 inch diameter, globose, glabrous, juicy and red
when ripe. Endocarp with 5—10 transverse ridges.
mom

Occurs in the lulls between 6,000 and 8,000 feet. It is common at 2s'a mi Tal in
forest. .Flowers: July-August. F r u i t : September-October.

3, Stephaiiia elegans, Hook. f. and T.—A glabrous dextrorse
climber with stems 2—10 feet high and attaining *2 inch diameter,
scarcely woody. Twigs smooth, green, terete. Leaves 2—4'o by
1*5—2*5 inches, triangular-ovate, acuminate, entire, thin, pale beneath,
peltate with 7—9 main nerves radiating from the base. Petiole *7—2
inches long. Flowers purplish-red, *1 inch diameter, in axillary longpeduneled solitary umbels. Peduncle slender 1—2*5 inches long.
^Drape '3—'35 inch diameter, pink or red when ripe, juicy. Endocarp
6
'with o—10 transverse ridges. '
Occurs on the central and inner ranges between 3,500 and 6,000 IV:et. Fairly
* common in shady moist ravines in forest. Flowers : August-September. Fruit :
November-December.

4. CISSAMPELOS, Linn.
Suberect or twining shrubs. Leaves often peltate. Male flowers :
•cymose; sepals 4, rarely 5 or 6; petals 4, connate, forming a 4-lobed cup;
-anthers 4, connate round the flattened top of the stammal column, bursting horizontally. Female flowers: racemed, crowded in the # axils of
leafy bracts; sepals 2 (or sepal and petal 1 each), adnate to the bracts;
staminodes 0; ovary 1; style short, 3-fid or 3-toothed. Drupe ovoid;
endocarp horseshoe-shaped, compressed, dorsally tubercled, sides excavated.
Cissampelos Pareira, Linn. Vern. Palidri, NG.—A deciduous
dextrorse climber up to 15 feet high, but usually much less. Annual
shoots up to :2 inch diameter, wiry, green, softly pubescent or tomentose. Perennial woody portion nil or up to 5 feet long and "73 inch
diameter. Bark fairly smooth, pale brown. Leaves 1—4 inches diameter, orbicular deltoid ,or broadly ovate, base cordate or truncate, usually
obtuse, mucronate, pubescent or tomentose on both sides but ultimately
glabrous, usually peltate with 5—7 main basal nerves. Petiole 1—3*5
inches long, pubescent. Flowers minute, greenish-yellow,
Male
flowers in pedunculate branched cymes clustered in the leaf-axils or on
long axillary shoots with small leaves and small axillary cymes. Female
flowers clustered in the axils of orbicular bracts arranged in lonu* axillary dense racemes. Drupe *2 inch diameter, globose, compressed,
hairy, orange-red. Endocarp with transverse ridges.
Occurs throughout the area up to 6..G00 feet. "Very common in scrub forest, and
In hedges. •'Flowers:: June-July. F r u i t : October-November.
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V.—BERBERXBACE^.
Glabrous herbs or shrubs, sometimes climbing. Leaves simple or
compound, rarely 'stipulate. Flowers hermaphrodite or rarely diclinous,
regular, axillary, solitary or in simple or compound racemes, usually
yellow or white. Sepals often petaloid, 3—9, in 1—3 whorls. Petals
equal in number to the sepals or twice as many, and, like them, caducous. Stamens 4—8, usually 6, opposite to the petals; filaments free or
connate; anthers bursting by two apical valves or longitudinally.
Carpels 1—3, rarely more, distinct; stigma usually peltate. Fruit of
1—3 berries or capsules, usually indehiscent.
I.—Erect shrubs.
1. Leaves simple
Leaves pinnate
IT.—Climbers

...

...

... 1.
2.
8.

Berberis.
Mahonia.
Holboellia.

1. BERBERIS, Linn. (The Barberries.)
Erect shrubs with yellow wood. Heaves simple, alternate or fascicled in the axils of 3—5-partite or rarely simple spines, entire or more
often spiny-toothed. Flowers small, yellow, solitary, fascicled, or in
bracteate simple or compound raceme's. Sepals 6, petaloid, imbricate in
two wheals. Petals 6, imbricate in two whorls, usually with 2 glands
inside at the base. Stamens 6, free, dehiscing by ascending valves.
Carpel 1. Fruit a berry, blue or red.
A. Bipe fruit red.
1. Inflorescence a panicle
...
... 1.
$ Inflorescence a simple raceme.
(a) Leaves usually toothed, dull green beneath.
(i) Lower pedicels '3—1 inch long
... 2.
(ii) Lower pedicels '1—*2 inch long
... 3.
(b) Leaves usually quite entire glossy beneath
3. Inflorescence subcorymbose or subumbellate
(i) Leaves '2—-9 inch broad ...
... 5.
(ii) Leaves *15—*25 inch broad
... 6.
4. Flowers solitary
...
...
... 7.
B. Bipe fruit blue-black.
1. Inflorescence a simple raceme.
(a) Leaves glossy green not glaucous beneath 8.
(b) Leaves pale glaucous beneath.
(i) Leaves *5—1*5 inches broad, Secondary
nerves prominent above t
Secondary
(ii) Leaves "3—*7 inch broad.
nerves not prominent above
... 10.
... 11.
a. Inflorescence subumbellate
... 12.
3. Inflorescence paniculate
4. Flowers solitary, or fascicled 2—3 together... 13.

2

Koelineana.

•petiolaris.
Zabeliana.

affinis.
umbellata.
Lamberti.
kumaonensis.

aristata.

asiatica.
Lycium.
pseudumbellata.
CMtria.
Osmastonn.

'i.
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1. Beriberis Koehneana, C.K. Schn.—Au erect shrub 4—6 feet
high.
Twigs reddish, glabrous. Spines 1—3-branched.
Leaves
•71-1-5 by -3—'6 inch, obovate-oblong or oblanceolate, tip rounded and
mucronate, base gradually narrowed, entire or with a few snudl spinous
teeth, pale beneath and papillose. Petiole 0—*1 inch long. Inflorescence a lax-branched panicle, usually pedunculate, 2—4 inches long.
Peduncle and branches slender. Pedicels '15—'4 inch long, slender.
Bracts 1 inch. long. Fruit '3—'4 inch long, ovoid, red, with no style.
Occurs around Budlri, Byans in the Kali valley, East Almoni. between 8,000 and
9,500 feet. Flowers : July-August.

2o B e r t h s petiolarls, Wall Syn. Berber is vulgaris, Linn.,
var 1. vulgaris proper. F.B.L = J3. pachyacantha, Koehne. Tern.
Ghuntara, Clwthra, Kingora and Kilmora. (These names are used in
Garhwal for any species of Berberis).~k large deciduous shrub up to 20
feet high and stems up to 6 inches diameter. Bark rough, pale grey
or brown. Blaze bright yellow. Twigs glabrous, reddish-brown.
Spines usually simple on the twigs, often 3-branched lower down.
Leaves 1*5—5 by "7—1*5 inches, obova-te or oblong-lanceolate, thin,
membranous, closely but rather irregularly toothed or entire, rather
abruptly narrowed towards the base which then, gradually tapers to a
long point, dull green above and below, not glaucous beneath. Petiole'
variable, but sometimes distinct, up to 1*5 inches. Inflorescence a
simple, lax, glabrous, pendulous raceme 1—2*5 inches long. Lower
pedicels "3—1 inch long. Fruit *3—"4 inch long, oblong, red; style very
short.
Occurs on the slopes of the main Himalayan range between 8,500 and 11,500 feet.
Appears to be local and rather scarce. It is found in karshu and silver fir forest. My
specimens numbers 626, 627 and 661 are tnken as belonging to this species. Flowers'*
May-June. Fruit : October-November.

3. Beriberis Zabeliana, C. K. Schn.—A deciduous shrub 4—8 feet
high with stems up to 1 inch diameter. Twigs glabrous. Spines 0 or
1—3-branched, usually 3-branched. Leaves 1—3*5 by "5—1*5 inches,
obovate or oblong-lanceolate, finely cuspidate-serrate, rather abruptly
narrowed towards the base which then gradually tapers to a point, reticulate, dull green above, pale and scarcely glaucous beneath. Petiole
variable but sometimes distinct up to '75 inch. Inflorescence a simple
glabrous- stiff raceme '5—2 inches long. Lower pedicels '1—*2 inch
long. Fruit '4—*5 inch long, oblong, red; style very short.
Has been collected above Dhanpur in Central Garhwal where it is found between
9,000 and 9,500 feet in karshu forest. Probably scarce. My specimen number 1094 m
taken as belonging to this species. Flowers : May. P r a i t : October-November.

4. Berberfs affinis, Don, Syn. B. coriaria, Royle.—A deciduous
shrub 4—10 feet high with stems up to 1*5 inches diameter. Twigs pale
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straw-coloured, glabrous. Spines 0 or 1—3-branched, strong. -Leave*
1—2-5 by *35—*7 inch, oblanceolate, usually with an apiculate apex,
base gradually narrowed, entire or rarely with a few cuspidate teeth,
glabrous, with strong reticulate nerves, ungiossed green above, glossy
and not glaucous beneath. Petiole 0—*1 inch long. Inflorescence a
simple raceme 1—2 inches long, the lower branches rarely producing 2
or 3 flowers in vigorous specimens. Pedicels stout, '15—'3 inch long.
Fruit *4—'5 inch long, oblong, red; style short.
Occurs along the main Himalayan range between 9,000 and 11,000 feet. Fairly
common in open karshu forest on warm aspects. Flowers : May-June. F r u i t : November.

5. Bei'fceris umbellata, Wall, including Berbers Jaeschheana, O.K.
Sch. Syn. B. Garlmalensis, O. K. Sch.—A small deciduous shrub
usually 2—4 feet high but attaining 8 feet with stems up to 1 inch diameter. Twigs and young shoots often reddish, glabrous. Leaves variable '5—2 by *2—'9 inch, obovate oblanceolate or spathulate, entire or
spinous-serrate, glabrous, dull green above, dull pale and glaucous
beneath. Petiole 0—'2 inch long. Inflorescence subcorymbose, fewflowered, 1—1*5 inches long. Peduncle 0—1 inch long. Pedicels
Fruit oblong, *4—'6 inch long, bright red, with no
# *3—*7 inch long.
style. •
Occurs on the main Himalayan range and interior dry ranges from 9,000 to 12,000
feet. It is a common gregarious shrub forming patches in openings in karshu or blue
pine forest or scattered over bare southern aspects above forest level. At high elevations
it is reduced in all its parts, and these forms correspond with B. Jaeschkeana, C. "K. Sch.
The leaves turn, bright orange and scarlet before falling. Flowers : May-June. Fruit r
October-November.

6. Berberis Lamberti, Parker.—A dwarf shrub with erect stems
2—2*5 feet high. Twigs pale yellowish, glabrous. Spines 1—3-branched, slender, shorter than the leaves. Leaves "6—1 by '15—'25 inch,
linear-lanceolate, entire, tip terminating in a sharp spine, margin
involute, base gradually narrowed, sessile, undersurface pale and
glaucous not papillose, the nerves plainly visible. Inflorescence long
peduncled, subumbellate or in very short racemes. Peduncle *5—1'5
inches long, slender. Pedicels '2—*5 inch long. Fruit *4 inch long,
ovoid, red, with no style.
Has been found in the East Almora Division at Humdhura and Batapani in Johar
by Mr. W . J . Lambert after whom the plant was named. It was seen between 8,000
and 9,500 feet. F r u i t : October.

7. Bet»beris kirniaoneiisls, C. K. Schn.—"A subdeciduous dwarf
shrub with stiff erect stems 6—9 inches high and up to '25 inch
diameter. Twigs glabrous. Spines 2- or 3-branched, usually exceeding the leaves, Leaves *3—'75 by *2—*4 inch, oblanceolate obovate or
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orbicular, with 2—6 sharp spinous teeth or rarely entire, veins prominent,, glabrous, sessile. Flowers solitary. Peduncle '3—*5 inch
long. Fruit '3—'4 inch long, ovoid, red, with no style.
Occurs on the slopes of the main Himalayan range between 9,000 and 12,000 feet
elevation. It is found on exposed open grassy or rocky slopes usually on south aspects
and it tends to form small dense gregarious patches a few feet across. Flowers : J u n e August.

S* Befberls aristata, DC. Syn. Ba aristata, var. floribwula,
JF.B.L—A large deciduous shrub usually 6—12 feet high but attaining
15 feet with stem 8 inches diameter. Twigs whitish or pale yellowishbrown. Bark pale brown, closely and rather deeply fin-rowed, rough.
Blaze '2—'3 inch, bright yellow with coarse reticulate fibre. .Leaves
l"5-4 by '6-1'3 inches, obovate or elliptic, entire or spinoris-toot'hcd, base
gradually narrowed, with prominent reticulate nerves, glossy dark
green above, glossy pale green but not glaucous beneath. Petiole 0 or
distinct up to "15 inch. Inflorescence a simple drooping raceme 1—:i
inches long, dense-flowered. Pedicels stout '15—'25 inch long. Fruit
"3—*4 inch long, ovoid, blue-black with a thick pale bloom; style
distinct.
Occurs throughout the hills between 6,000 and 10,500 feet. Common in openings
in forest on warm aspects, frequently in secondary growth. It often forms gregarious
patches. Flowers: April—June. F r u i t : September—November.

9. Berberis aslatica, Roxb. Vern. Kilmoru, KK and *EA.—An
evergreen shrub 4—6 feet high and stem up to 4 inches diameter. Bark
rough, furrowed and somewhat corky. Twigs glabrous or shortly
pubescent, pale yellowish. Leaves 1—2*5 by "5—1*5 inches, oblong.
elliptic or broadly obovate, usually with large distant spinous teeth,
sometimes entire, very coriaceous, dark green with very prominent
primary and secondary pale reticulate venation above, glaucous beneath.
Petiole 0 or distinct up to *4 inch. Inflorescence a simple raceme up
to 1*2 inches long, often with a few long-stalked flowers at the basePedicels "15—*4 inch long, slender, often glaucous. Fruit \3—"4 inch
long, ovoid, blue-black with glaucous bloom; style distinct.
Occurs throughout the hills between 2,000 and 8,500 feet. Common in open
forests of banj or chirt and often abundant and gregarious on waste lands near cultivation,
Flowers : March-April. Fruit : May-June,
" ,

10. Berbers Lycium, Royle.—An evergreen shrub usually 4—6
feet high, but attaining 12 feet high and 4 inches diameter. Twigs pale
yellowish, glabrous or minutely pubescent. Bark rough and rather
deeply furrowed. Blaze *2 inch, bright yellow with coarse reticulate
fibre. Leaves 1—3 by '3—*7 inch, lanceolate or narrowly obovateoblong, coriaceous, entire or with a few large spinous teeth, dull green
above, pale and glaucous beneath, secondary nerves not prominent on
the upper surface. Petiole 0 or distinct up to 'I inch. Inflorescence
a simple raceme "5—1'5 inches long, often with a few long-stalked
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flowers at the base. ' Pedicels slender, green, "2— "5 inch long. Fruit
ovoid, '8 inch long, blue; style distinct.
Occurs in Garhwal and also in the Banikhet Division, but has not been found in
the other divisions. In Garhwal it is a fairly common shrub on waste ground and in
secondary scrub near cultivation. It is found between 2,500 and 8,500 feet. Flowers :
March—May.

11. BerteFis psetidiimbeifata, Parker.—A deciduous shrub 5—12
feet high with stems up to 2 inches diameter. Twigs glabrous, sometimes glaucous a'nd often deep reddish-brown. Leaves *8—1'5 by
'35—"6 inch, obovate or spathuJate, entire or rarely spinous-serrate,
base gradually narrowed, apex rounded and sometimes mucronate,
glabrous, membranous, dull green above, pale dull glaucous green
beneath. Petiole sometimes distinct up to *4 inch. Inflorescence subumbellate, 3—7-flowered. Peduncle up to *5 inch long.
Pedicels
slender '2—"6 inch long. Fruit '3 inch long, ovoid, blue-black with
glaucous bloom; style 0,
Occurs on the dry interior ranges of North Garhwal in the vicinity of Laung and
Malari. It is found -in blue pine forest as well as in open dry scrub. Flowers : MayJune.

12. BeFberis Chitria, Lindl. Syn. B. amtata, var. 1. aristala
F.B.I. Vern. Chetar, EI\.—A subdeciduous shrub usually 6—10 feet
•high 'but attaining 15 feet high with stem 6 inches diameter. Bark
rough aifd rather deeply furrowed. Blaze *3—'4 inch, bright yellow
with coarse reticulate fibre. Twigs finely pubescent, often deep
reddish. Spines 1—3—branched, usually simple. Leaves usually
1—2*5 by "4—*8 inch, oblanceolate or narrowly obovate, entire or with
distant small spinous teeth, venation rather indistinct, somewhat
glossy on both surfaces. Petiole 0 or distinct up to '2 inch. Flowers
in drooping panicles up to 4 inches long, usually unbranched in the
lower half. Peduncle slender, glabrous, red. Branches and pedicels
red. Fruit oblong, narrowed at both ends, "4—"5 inch long, the tip
often turned to one side, blue-black without bloom; style distinct.
Occurs throughout the hills between 5,000 and 10,000 feet. A common shrub in
hanj forest, . often growing under fairly dense shade. Flowers : May-June. Fruit :
September—November.

13. Berberis Osmastonil, IDunn.—A dwarf shrub with erect or
suberect stems 6—12 inches high and up to '2 inch diameter. Twigs
pale yellowish, glabrous. Spines usually 3-branched, slender, often much
exceeding the leaves. Leaves '4—1*2 by "1—*3 inch, linear or narrowly
oblanceolate, entire or rarely with one or two spinous teeth in the upper
half, tip terminating in a sharp spine, margin involute, thickly coriaceous, whitish and densely papillose beneath, no nerves visible on the
undersurface even when dry. Petiole 0—"05 inch long. Flowers
solitary or 2—3 together, fascicled on the dwarf side shoots. Peduncle
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•1_"5 inch long. Fruit '3—4: inch long, ovoid, blue-black with glaucous
bloom; style distinct.
Occurs on the slopes of the main Himalayan range between 7,500 and 9,000 feet.
It is found in cypress forest and on bare south aspects and open rocky ground, but is
scarce. It tends to form small gregarious patches. Flowers : April. F r u i t : OctoberDecember.

2. MAHONIA, NutL
Characters of Berberis but leaves pinnate with opposite leaflets, and
stamens usually 2-toothed below the anther.
Mahonia nepalensis, DC. Syn. Berberis nepalenm,
Spreug.
Vem. Gurm, NG-. Haldia, INTO-. Bankhilmana, EK.—An evergreen
shrub 4—10 feet high with sparingly-branched erect stems up to 8
inches diameter. Bark pale brown, rough and corky. Blaze bright
yellow. Leaves pinnate, 7—18 inches long, approximate at the ends of
the stout twigs. Leaflets usually 7—17, 1*5—i inches long, ovate or
lanceolate, acuminate, base of lateral pairs very oblique, margin coarsely
and sharply spinous-toothed, coriaceous, glabrous, shining above, with
3—5 basal nerves prominent beneath. Flowers yellow, *2—*25 inch long,
sweet-scented, in dense erect racemes 2—5 inches long fascicled at the
tips of the branches. Pedicels "05—"15 inch long. Berries "2—*•!• inch «
long, ovoid, blue-black, glaucous; style distinct.
•
Occurs throughout the central and inner ranges between 6,000 and 8,000 feet,
Fairly common in moist shady oak forest. Flowers.: March-April. Fruit : May-June.

3. HOLBOELLXA, Wall
Climbing shrubs. Leaves digitate. Flowers monoecious in axillary
fascicled racemes. Sepals 6, biseriate; 3 outer valvate. Petals 6,
minute. Ovaries 3 ; ovules many. Fruit of 1—3 many-seeded berries.
Terminal leaflet 1—3 inches broad. Leaflets 8—5 1.
Terminal leaflet '6—-1 inch broad. Leaflets 5—9 2.

latifolia,
angustifolia.

1. Holboellia latifolia, Wall. .Vein. Bamkepa> UK.—A subdeciduous or evergreen rambling climber, often twining dextrorsely, with stem
up to 3 inches diameter and 40 feet high. Twigs smooth, green, striate,
sometimes transformed into a tendril at the tip. Bark pale brown, corky
and deeply furrowed. Blaze "3—*4 inch, scarcely fibrous, pale yellow
with or without bands of hard orange-coloured gritty tissue, the whole
somewhat darkening on exposure. Petiole 1*5—5 inches long, terete,
base swollen. Leaflets 3—5, the terminal 3—7 by 1—3 inches, lateral
smaller; all oblong or elliptic, acute or acuminate, margin entire and
slightly involute, coriaceous, glabrous, dark glossy, green above, pale
beneath. Petiolule of terminal leaflet "4—2 inches long, of lateral
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shorter. Flowers '5—"7 inch diameter, very fragrant, in few-flowered
racemes 1—8 inches long arranged in axillary fascicles, often in the axils
of fallen leaves. Female flowers pale chocolate-brown, male pale
yellowish-green. Fruit of 1—3 divaricate berries. Berry 2—3 by 1—1'5
inches, smooth, oblong. Seeds numerous, '3—'4 inch long, smooth,
shining, black with a viscous fluid beneath the outer coat.
Occurs throughout the central and outer hill ranges between 5,000 and 7,000 feet.
Fairly common in banj forest. Flowers : April.

2. Holboellla angustifolia, Wall. Syn. Holboellia latifolia, Wall.
var. angustifolia. Vern. Ghomphala, NG. Gophal, NG-.—A subdeciduous or evergreen dextrorse climber 5—10 feet high with stems up
to 1 inch diameter. Bark roughish, but not noticeably corky. Petiole
'°1—6 inches long. Leaflets 5—9, the terminal one 2*5—4*5 by *6—1
inch, lateral smaller; all linear-lanceolate or linear-oblong, acute, often
mucronate, margin entire and slightly involute, coriaceous, glabrous.
Petiolule of terminal leaflet '2—1"2 inches long, of lateral shorter.
Flowers '5—"7 inch diameter, very fragrant, in few-flowered racemes
1—3 inches long arranged in axillary fascicles, often in the axils of
fallen leaves. Female flowers yellowish-green, male yellowish-green
faintly tinged purple. Fruit of 1—3 divaricate berries. Berry 1—2
i>y '5 inch, oblong.
Occurs throughout the central and inner .ranges between 7,000 and 9,500 feet.
Common in shady forest ol Quercus dilatata. Flowers : April.

>
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VL—CAPPARXDACE^,
Herbs or shrubs, erect or climbing, rarely trees. Leaves alternate
or rarely opposite, simple or palmately 3—9-foliolate; leaflets usually
entire; with or without stipules. Flowers regular or slightly irregular,
bisexual or rarely dioecious. Sepals generally 4, free or connate. Petals
usually 4, imbricate, hypogynous or sometimes inserted on the disk.
Stamens usually 8, sometimes 4 or numerous. Ovary usually stalked,
1-celled; ovules many. Fruit a pod-like capsule or a berry or rarely a
drupe.
Armed shrubs or climbers with simple leaves ... 1. Capparis.
An. unarmed tree with trifoliolate leaves

.,.* 2. Crataem.

1. 0APPAEI8, Linn.
Trees or shrubs, erect, straggling or climbing, unarmed or with
* stipular thorns. Leaves simple or 0. Flowers white or coloured, often
showy. * Sepals 4, free, in two whorls, all imbricate or the outer valvate.
Petals 4, sessile, imbricate. Stamens long, numerous, inserted on the
torus at the base of the gynophore. Ovary stalked, 1—4-celled; ovules
many, on 2—8 parietal placentae. Fruit fleshy, rarely dehiscing by
valves. Seeds numerous, embedded in pulp.
Flowers solitary

...

...

Flowers umbellate
...
...
Flowers supra-axillary in a vertical line

... 1. spinas a,
... 2. sepiaria.
... 3. horrida,

1. Capparis spinosa, Lirm,—A trailing shrub with stems up to 6
feet long. Young shoots densely white-woolly. Leaves '5—1'5 inches
diameter, orbicular, broadly ovate or obovate, apex retuse or obtusely
pointed with a spinous mucro, rather thick, clothed when young with a
dense loose white tomentum on both surfaces. Petiole "1—'2 inch long.
Stipules "1—'2 inch long, spinous, stout, yellow, hooked. Flowers
1*5—2 inches diameter, white fading pinkish-purple, fragrant, axillary,
solitary. Peduncle 1—2 inches long, thickened in fruit. Stamens
longer than the petals, the tips tinged purple. Berry 1—2 inches long,
obovoid, red inside when ripe.
Occurs along the Alakhnanda valley in North Garhwal between Chamoli and
G-ulabkoti a6 about 4,000 feet. The trailing stems hang in festoons from crevices in the
precipitons rocks. Flowers : May—July. The plant here described is var. leucophylla, BO.
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2. Capparis sepiaria9 Linn.—An evergreen climber, often suberect.
Twigs pubescent. Leaves 1—2 inches long, variable, ovate-elliptic or
elliptic-lanceolate, obtuse, eniarginate or acute, glabrous when mature,
bright green. Petiole '1—'2 inch long, pubescent. Stipules "1 inch
long, spinous, hooked, stout, bases pubescent. Flowers *8—'5 inch
diameter, white, in sessile or shortly peduneled umbels. Pedicels '5—'8
inch long, filiform. Stamens '2—'3 inch /long. Fruit *2—'3 inch
diameter, globose, smooth, black when ripe.
This species is reported to occur in the Banmagar Division but there are uo
specimens from this area at Dehra Dun. It is common in dry places in the adjoining
plains districts. Flowers : May—August. Fruit : July—December.

8. Capparis faorada, Linn.—A climber with rambling diffuse
branches, the stems attaining 20 feet high and 6 inches diaoieter. Twigs
smooth, bright green. Bark fairly smooth, sometimes thinly corky,
pale brown. Blaze *1—*3 inch, scarcely fibrous, white or pale yellowish.
doling parts clothed with caducous rusty-brown pubescence. Leaves
2—4*5 by 1"5—2*5 inches, oblong or ovate, with a short mucro, entire,
ultimately shining dark green above, pale beneath. Petiole '2—'5 inch
long. Stipules spinous, hooked, '1—'2 inch long, raised on the old wood
»n the top of a woody pyramidal pedestal up to "5 inch high. Flowers
2—3 inches across the stamens, sweet-scented, 2—4 in a vertical line *
above the leaf-axils or sometimes solitary. Sepals "3—"4 infih long,
ovate, concave, green. Petals "6—'9 inch long, ovate, margin undulate,
the tumid bases of two of them enclosed within one of the sepals, white
tinged with pink, villous within. Stamens 1—1"S inches long, white
fading pink or purple. Peduncles '5—1 inch long, stout. Berry 1—1*5
inches diameter, subglobose, red when ripe, on a very stout stalk.
Occurs in the subhimalayan tract up to 2,500 feet. Fairly common in miscellaneous
forest, both dry and moist types. Flowers : March-—April. F r u i t : August—September.

2. CBATAEVA, 'Linn.
Small or meSium-sized spreading trees. Leaves digitately tritbliolate,
Flowers large, polygamous. Sepals 4, adnate to the lobed disk. Petals
&i long-clawed, open in bud. Stamens very numerous, inserted at the
e base of the gynophore. Ovary on a slender stalk, usually 1-ceIIed.
Ovules many, on 2 parietal placentae. Berry fleshy with a hard rough
rind. Seeds embedded in pulp.
Cratae¥a religiosa, Forst. Verm Bama.—A. small or medium-''
sized deciduous tree up to 9 feet girth and 50 feet high. Bark dark grey,
roughish, with a few vertical fissures. Blaze '5—1 inch, not fibrous,
pale yellow narrowly banded or mottled with harder orange tissue.
Petiole 1*5—4 inches long. Leaflets 2—6 by 1*5—2'5 inches, ovate
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obovate or lanceolate, acuminate, base attenuate, the lateral oblique,
entire, glabrous, pale beneath. Petiolules *1—*8 inch long. Mowers
zygoinorphic, 1*5—2"5 inches across, in many-flowered lax corymbs.
Sepals *25—'3 inch long, greenish, inserted with the petals on the
margin of the disk. Petals 4 rarely 5, long-clawed, ovate, 1—1*5 inches
long, nearly white fading yellow. Stamens pale mauve, slightly exceeding the petals. Disk hemispheric, the margin incurved. Ovary
glabrous, green, on a gynophore about 1'5 inches long. Pedicels 1—2
inches long. Berry 1—2 inches diameter, globose, many-seeded; rind
woody, smooth. Seeds reniform, imbedded in. yellow pulp.
Occurs in the subhimalayan t r a d up to k2,0U0 feet. It appears to be rather scarce,
and is usually found not far from a watercourse. The conspicuous flowers appear before
or with the young leaves. Flowers : April—May. Fruit : July—August.

*
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VII.—BIXACEJS.
Trees or shrubs. Leaves alternate ; stipules small or 0. Flowers
regular, 1—2-sexual. Sepals 3—8, usually 4—5, imbricate or rarely
connate, usually deciduous. Petals 4—5 or 0, imbricate or contorted
in bud, deciduous. Stamens indefinite, usually hypogynous; anthers
dehiscing by slits or pores. Ovary 1, usually 1-celled; ovules usually
numerous, on 2 or more parietal, placentae. Fruit dry or fleshy. Seeds
aril late or with a pulpy testa.
I.—Leaves palmately lobed. Flowers large
... 1.
I I . Leaves undivided. Flowers small.
1. Styles 2 or more. Ovary 2- or more-celled 2.
2. Style 1. Ovary 1-celled
...
,..3.

Cochlospermum.
Flacourtia.
Xylosma.

1. COCHLOSPEEMUM, Kunth.
Trees or shrubs with yellow or red juice. Leaves palmately lobed.
JFlowers bisexual. Sepals 5, deciduous. Petals 5, large, contorted in
bud. Stamens many; anthers opening by a short slit at the top.
Ovary nearly 8—5-celled; ovules numerous, on 3—5 parietal placentae.
Fruit a A—5-valved capsule. Seeds numerous, spirally twisted like a
snailshell; testa with long woolly hairs.
Cochlospermum Gossypium, DC.—A small deciduous tree. Bark
pale grey, rough with shallow longitudinal cracks. Blaze *5 inch,
whitish with reddish-brown bands, an orange coloured juice exuding
from the cambium. Leaves crowded near the ends of the branches,
palmately 5-lobed, 3—8 inches diameter, lobes acuminate, entire,
glabrous above, more or less white-tomentose beneath. Petiole 4—8
inches long, pubescent when young. Flowers 4—5 inches diameter,
yellow, appearing before the leaves, in terminal subcorymbose panicles.
Pedicels 2—5 inches long, stout, grey-tomentose. Fruit an obovoid
capsule 8—4 inches long, striate, 5-valved. Seeds *2—*25 inch long,
reniform, densely clothed with deciduous brown wool.
This species has been collected at Laldhang in the Lansdowne Division,
adjoining Siwalik hills it is found tip to 3,000 feet. Flowers : February—April.
Jvmft-Juiy.

In the
Fruit:

2. FLACOUBTIA, Commers.
Trees or shrubs, often thorny. Leaves toothed or crenate, 3—5nerved at the base. Flowers small., dioecious, rarely 2-sexual. Sepals
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4—5, imbricate. Petals 0. Stamens many; anther's versatile. Styles
2—-10, separate, connate or 0; ovules usually in pairs on• each placenta.
Fruit in dehiscent; endocarp hard.
Loaves ovate or suborbicular, never acuminate.
Racemes usually tomentose.
...
... 1Leaves oblong or ovate, acuminata. Racemes
glabrous
...
...
...
... 2.

Ramontchi.
Gataphracia.

In addition to the above P. sepiaria, Roxb., is also according to Dnthie found
within our area, but I have not described it separately as its occurrence seems open to
doubt, and I saw no specimens from our area either at Kew or Dehra Dun. It is a
very thorny small bush with straight sharp thorns up to 2 inches long which sometimes
bear leaves and flowers. Leaves usually less than 1 inch long, obovate or orbicular
with flowers usually solitary or in /few-flowered racemes at the ends of the short shoots.

i . Flacourtia Ramontchi, L'Herit.
Yern.
Bilangra, Gen.
Bilangur, Gen. Kernel, E.A.—A subdeciduous shrub or small tree with
rounded crown up to 20 feet height and 3 feet girth. Twigs
pubescent, sometimes armed with axillary spines. Stems often armed
with simple or branched spines up to 6 inches long. Bark pale grey
or pinkish-brown, fairly smooth, exfoliating in irregular thin scales.
Blaze "-25—*35 inch, hard, orange-brown throughout or pale yellow
streaked with orange, slightly darkening on exposure. Leaves variable,
1—3 by 1-2 inches, ovate, broadly elliptic, obovate or suborbicular,
toothed or crenate, apex acute or rounded, glabrous or pubescent above,*"
more or less pubescent beneath. Petiole *2-*3 inch long. Flowers
*25 inch diameter, yellowish-green, dioecious, in short simple or branched
usually tomentose racemes. Fruit a berry *3—*5 inch diameter,
pink, with 8—16 seeds.
Occurs throughout our area up to 5,500 feet. Common in scrub forest of secondary
growth in the hills, also frequent in cliir forest. The new leaves appear with, or shortly
after, the flowers and are often tinged fleshy-pink. Flowers : February-March. Fruit :
April—June.

2. Flacourtia Cataphracta, Roxb.—A large evergreen shrub or
small tree up to 30 feet high. Stems up to 2*5 feet girth, often armed
low down with stout compound spines up to 5 inches long. Bark
fairly smooth, pale brown. Blaze *2 inch, pale yellow freckled with
yellowish-brown, darkening on exposure. Leaves 2—4 by "9-1*5 inches,
oblong or ovate, acuminate, crenate-serrate, glabrous, dark green above
and shining on both surfaces. Petiole "l-"2 inch long, minutely
pubescent. Flowers \l—"15 inch diameter, in glabrous few-flowered
r'acemes "3—1 inch long. Fruit *7—"9 inch long, obovoid, green turning
brownish-purple when ripe.
This species is reported to occur in the East Almora and Haldwani Divisions, but
there are no specimens from our area at Dehra Dun, and I did not see any at Kew. It
is however found in the sal forests of the Dun up to 2,000 feet. Adventitious shoots often
bear simple spines. Flowers : July-August. FruH : November-December.
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8.

XYLOSMA,
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Forsier,

Characters of Flacourtia, but with rarely more than 2 placentre in
each 1-celled ovary, and with the style usually entire, short, and ending
in a few sessile stigmas. Berry globose, 2—10-seeded.
Xyiosma longifolinm, Clos.
Yern.
Sallu, Gen.
Kcmd-gair,
G-. Kanai, E.—A small or medium-sized evergreen tree attaining 7 feet
girth and 60 feet high. Bark fairly smooth, pale brown, with scattered
small raised lenticels. Blaze '35—'75 inch, very hard, not fibrous, pale
yellow densely mottled with orange, sometimes pinkish towards the
exterior. Branches and root-suckers often armed with straight stoutspines '5—2 inches long. Leaves 3—6 by 1-2 inches, lanceolate or
oblong-lanceolate, glabrous, coriaceous, dark shining green with pale
primary and secondary nerves above, smooth w7ith inconspicuous nerves
beneath, acuminate, shallowly and bluntly erenate-serrate.
Petiole
'2—'4 inch long. Flowers small, greenish-yellow, dioecious, in dense
fascicled axillary panicles up to "7 inch long. Stamens conspicuous
in the males, *15—*25 inch long. Fruit a berry *3-*4 inch diameter,
depressed-globose, first greenish-yellow finally red when ripe containing
#•2—10 seeds.
Occurs throughout our area up to 5,000 feet. Common along ravines in the hills,
nnd in swampy localities in the Bhabar. In wet localities it frequently sends up strong
root suckers. Flowers : October—December. Fruit : March—May.
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VIIL—PITTOSPOBACEJE.
Trees, erect or climbing shrubs. Leaves alternate, rarely opposite
or verticillate, entire or rarely toothed. Flowers hermaphrodite.
Sepals 5, free or connate, imbricate. Petals 5, hypogynous, free or
connate, imbricate.
Stamens 5, free; anthers versatile. Ovary
1-celled, or 2—5-celled by the intrusion of as many parietal placenta:1; style
simple; stigma terminal, 2—5-lobed; ovules many, parietal or axile.
Fruit capsular or indehiscent.
PITTOSPOEUM, Banks.
Trees or erect shrubs. Sepals free -or connate below. Petals erect,
recurved at the top, claws connivent or connate. Stamens 5, erect;
anthers 2-celled, bursting inwards by slits. Ovary sessile or shortly
stalked, incompletely 2—3-celled; ovules 2 or more on each placenta.
Capsule 1-celled, woody, 2- or 3-valved; placenta) in the middle of the
valves. #
Young shoots, leaves beneath and capsules tomentose
Young shoots, leaves and capsules glabrous
...

1.
2.

eriocarpum.
floribundum.

1. Plttosporam eriocarpum, Royle. Vern. Radtdhia, BE.—An
evergreen shrub or small tree attaining 4 feet girth and 20 feet high.
Twigs stout, more or less densely clothed with pale brown tomentum,
at least when young. Bark smooth, pale brown, with small raised
circular or horizontally-elongated lenticels. Blaze '2—*4 inch, soft
with rather short fibre, white and sometimes yellowish-brown towards
the exterior. Leaves 4—7*5 by 1"5—3 inches, obovate or oblonglanceolate, acute or shortly acuminate, entire, rather coriaceous, browntomentose on both surfaces when young, dark glossy green and glabrous
(or nearly so) above when mature, more or less pal© brown-tomentose
beneath, main lateral nerves rather? prominent beneath, about 8—15 pairs.
Petiole *4-l inch long. Mowers "3 inch long, pale yellow, in manyflowered, compound, tomentose, often sub-umbellate corymbs. Style
persistent. Capsule *5-*6 inch diameter, globose, densely tomentose
or ultimately glabrescent, woody, 2-valved, containing numerous orangered seeds surrounded by a viscid juice.
Occurs throughout the hills between 3,000 and 6,500 feet. Chiefly found along
the outer ranges in banj or miscellaneous forests, but is rather scarce. Flowers: MarchApril. F r u i t : September—November.

3
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2* Plttosporam floribradum, W. & A.—A small evergreen tree
attaining 6 feet girth and 40 feet high,
Twigs slender, glabrous,
Ienticeilate.' Bark slightly rough, pale ashy or light brown with
numerous lenticels. Blaze *35—*5 inch, pale yellow streaked or mottled
with pale yellowish-brown, the whole slightly darkening on exposure.
Leaves 3*5-6*5 by 1-2 inches, lanceolate or oblong-lanceolate, acute
or acuminate, thinly coriaceous, entire, margin undulate, glabrous,
shining above, pale beneath with indistinct lateral nerves. Petiole
*4—"8 inch long. Flowers "2 inch long, yellow, numerous, in muchbranched terminal compound corymbs. Style persistent. Capsule
"2-*8 inch diameter, globose, glabrous, greenish-yellow (the valves turning black as soon as the fruit has dehisced), woody, 2-valved, containing 3-4 orange-red seeds surrounded by a viscid juice.
Occurs throughout our area up to 4,500 feet. Scarce in the inner hills, but fairly
common along ravines in the Bhabar forests. Flowers : June-July. Fruit: DecemberFebruary.
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IX.—TAMARISCACE^E.
Mostly bushes or small trees. Leaves minute, scale-like, rarely
sheathing, sometimes fleshy, exstipulate. Flowers white or pink, small,
regular, in spikes or crowded racemes. Sepals and petals 5 each or rarely
4, sometimes a little connate below. Stamens 4—10 or many, free
or connate below; anthers versatile. Disk 10-glandular. Ovary free,
1-celled or imperfectly 2—5-celled; styles 2—5, free or connate; ovules
2-many on each of the 2—5 basal placentro. Capsule 3-valved. Seeds
plumed with a crest-of long hairs or winged.
Stamens 5, free.

Styles 3 or 4

Stamens 10, connate.

...

Stigmas sessile ...

1. TAMAEIX, Linn.

... 1.

Tamarix.

...

Myricaria.

2.

(The Tamarisks.)

Shrubs or small trees. Leaves minute, scale-like, amplexicaul or
•sheathing. Flowers white or pink, in spikes or dense racemes. Sepals
and petals free. Stamens 4—10; anthers spiculate. Ovary narrowed
upwards; styles 3-4, short, dilated into stigmas above. Seeds with a
sessile plume.
Tamarix dloica, Boxh. Vern. Jhau, Gen.—A shrub with stems
up to 25 feet high and 8 inches diameter. Bark dark brown, rather
rough with shallow fissures. Twigs marked by conspicuous evenlyspaced annular rings representing the attachment of fallen leaves.
Leaves scale-like, sheathing, sheath tubular, apex acuminate and closely
adpressed. Flowers dioecious, small, pink, in compact spikes 1-2 inches
long, often forming loose drooping panicles at the ends of the branches.
Bracts nearly as long as the flower, persistent, lanceolate, acuminate,
with membranous white margins.
This species is believed to occur along the banks of streams within the area of
this flora, but there are no specimens at Delira P u n , and I saw none at Kew. It is
common in the plains districts to the south. Flawers : July-August.

2.

MYRICARIA, Desv.

Fastigiate shrubs. Leaves small, flat, sessile, often crowded.
Flowers white or pink, hermaphrodite, in lateral or terminal spike-like
racemes. Sepals 5. Petals 5, free. Stamens 10, alternately long and
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short, monadelphous. Disk' almost obsolete. Stigmas 3, sessile;
placentas basal; ovules numerous. Seeds usually with a stalked plume.
Stems 1—3 feet high.

Leaves '1—'8 inch long ... 1.

Stems up to 15 feet high.

Leaves "3—*8 inch long

2.

germanica.
elegans.

[

1. Myrlea*la germanica, Desv.—A deciduous shrub with erect or
decumbent stems 1—3 feet high and up to "5 inch diameter. Twigs
smooth, glabrous, reddish- or purplish-brown, bearing fascicled deciduous side-shoots usually '5—4 inches long. Leaves '1—*3 inch long,
linear-lanceolate, entire, glaucous-blue, glabrous. Flowers pink, in
lateral and terminal spike-like racemes 2—6 inches long, sometimes
forming a terminal panicle up to 18 inches long. Pedicels up to '1 inch
long. Bracts *15—*3 inch long with broad membranous margins.
Petals white. Calyx and flowering rachis purplish-red. Capsule '3— '5
inch long.
Occurs on the inner dry ranges bordering Tibet between 11,000 and 14,000 feet.
It sometimes forms gregarious patches on bare boulder formations bordering streams.
Flowers : June-July. F r u i t : July-August.

2, Myricaria elegans* Royle. Vern. Wombu, NG-.—An erect
deciduous shrub 10—15 feet high. Twigs smooth, glabrous,, reddishbrown. Bark grey or dark brown, rough, with numerous small fissures,**
Branches bearing fascicled deciduous side-shoots 2—6 inches long.
Leaves *3—'8 by "1—*15 inch, oblong-lanceolate, narrowed at both ends,
entire, glaucous-blue, glabrous. Flowers pink or white, in lateral and
terminal spike-like racemes 2—5 inches long, sometimes forming a terminal panicle up to 8 inches long. Pedicels up to "1 inch long. Bracts
*l-*2 inch long, with narrow membranous margins. Petals white.
Calyx and pedicels green or pink. Capsule *25—*35 inch long.
Occurs on the inner dry ranges bordering Tibet between 8,000 and 14,000 feet.
It is usually found growing along the banks of streams on loose stony or boulder formations. Flowers : June-July.
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X.—HYPEEICACE^E.
Shrubs or herbs, rarely trees. Leaves opposite or rarely alternate,
often marked with transparent or black dots, exstipulate. Flowers
hermaphrodite, regular, solitary or cymose, terminal or rarely axillary,
yellow red or white. Sepals and petals usually 5 each, free, imbricate,
the petals contorted in bud. Stamens indefinite, free or variously combined into 3 or 5 bunches or rarely all connate. Ovary 3—5-carpelled,
1- or 3—5-celled; styles free or connate; ovules few or many on axile or
parietal placentae, or rarely solitary and basal. Fruit capsular or
baccate.
HYPEBICUM, Linn.
Herbs, shrubs or small trees. Leaves usually sessile. Flowers
cymose, yellow, usually terminal. Sepals 5'. Petals 5, usually somewhat
oblique at 'the top. Ovary l-celled with 3 or 5 parietal placentae or 3—5» celled with axile placentae; styles free or connate; ovules usually many.
Capsule* septicidal or, when l-celled, splitting through the placenta.
I.—Leaf-base decurrent forming a raised line on either
side of the shoot. Sepals l$ss than '3 inch long ... 1.
II.—Leaf-base not decurrent. Sepals *3 inch long or
more.
A. Stamens more than bull the length of the
petals.
1. Secondary nerves plainly visible on the
lower leaf-surface.
(a) Petals obovate
...
...
... "2.
(b) Petals narrowly oblong
...
... 3.
2. Secondary nerves scarcely visible on the
lower leaf-surf ace
...
... 4.
B. Stamens less than half the length of the petals.
Secondary nerves
plainly
visible
on
the lower leaf surface ...
...
... o.

patulum.

cemuum.
lysimachioides.
cordifolium.
Hookerianum.

1. Hypericum patulnm, Thurib.—An erect evergreen shrub ^sually
2—4: feet high but attaining 6 feet with stem up to 2 inches diameter.
Twigs slender, reddish, appearing somewhat two-sided owing to the
decurrent leaf-bases. Bark reddish-brown, fairly smooth. Leaves
*6—1'75 by *3—*75 inch, elliptic-lanceolate, entire, acute or with a
blunt point, base rounded or cuneate, lateral nerves easily visible on the
undersurfaee, dull dark green above, pale and somewhat glaucous
beneath* distichous, sessile, the leaf-base decurrent and forming a raised
line on either side of the shoot. Flowers *7—1*2 inches diameter, in
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few-flowered terminal cymes. Sepals *15—*25 inch long, elliptic or
suborbicular, obtuse. Petals suborbicular. Styles : about the same
• length as the ovary. Capsules *2—'4 inch long.
Occurs throughout the centra! and outer Hill ranges between 3,000 and 7,000 feet.
Fairly common on steep banks and shady places in banj forest. Mowers : July-October.

2* Hypericin! cemiram, Roxb... Vern. • Chayd,'NG.:'
Aluba,BK.
• Piunli, EK.—An evergreen shrub usually 2-8 feet high, but stem
attaining 6 feet high and 1*5 inches diameter. Twigs stout, terete.
Bark slightly rough, reddish-brown. Leaves 1*5—4 by *5—1*75 inches,
oblong oblong-lanceolate or oblong-ovate, entire, decussate, glabrous,
glaucous on both surfaces, lateral nerves easily visible on the undersurface, dotted with small translucent glands, sessile, the leaf-base not
decurrent. Flowers 2 inches diameter, in terminal 3—7-fiowered
cymes. Sepals '3 inch long, ovate. Petals obovate. Staments 5-adelphous at the base. Styles twice as long as the ovary. Capsule "3—*6
inch long.
Occurs throughout the hills between 4,000 and 8,000 feet. Common in banj and
open miscellaneous forests. Flowers : March-May. Fruit: July.

3. Hypericum lysimaehioides, Wall—An erect shrub 1—4 feet
high with stems up to '5 inch diameter. Twigs slender, often droopingr
terete. Leaves '8—2 by *3—1*2 inches, usually lanceolate, sometimes
ovate, entire, tip acute or rounded, base rounded or cuneate, distichous,
glabrous, pale glaucous beneath, the lateral nerves easily visible on the
undersurface, pellucid-punctate. Petiole up to *1 inch long, not
decurrent. Flowers *8—1*5 inches diameter, yellow, in 2-3-chotomons,
lax, leafy and terminal cymes. Sepals *3—*5 inch long, narrow-lanceolate, acute. Petals narrowly oblong. Styles twice as long as the ovary.
Capsule *2-'3 inch long.
Occurs throughout the hills between 5,000 and 8,000 feet. Fairly common on steep
slopes and rocky places in undergrowth. Flowers : July-August.

9. Hypericum corilfolium, Ghoisy.—A shrub 1-2 feet high.
Leaves 1-2 by "4—*7 inch, oblong-lanceolate, entire, acute, base subcordate or cordate, glabrous, glaucous beneath, lateral nerves scarcely
visible on the undersurface, sessile, the leaf-base not decurrent, decussate.
Flowers 1*5—2 inches diameter, in few- or many-flowered terminal leafybracteate cymes. Sepals *4-*5 inch long, lanceolate or ovate. Petals
obovate. Styles 1-1*5 times as long as the ovary.
Has been collected between G-iri and Munshiari and again at Woloiri on the
Kharbajas-Sama road in Upper Almora between 4,000 and 6,000 feet. Flowers:
August-September.

fir Hypericum Hooteiairam, W. & 'A.—An erect deciduous shrub
6 inches to 3 feet high with stems up to *3 inch diameter. Leaves l-2"5
by "4-1 inch, ovate or lanceolate, entire, tip usually acute, base rounded,
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pale glaucous beneath and often tinged purple on young leaves, the
lateral nerves easily visible on the undersurface. Petiole up to *1 inch
long, not deciirrent. Flowers 1*5-2 inches diameter, in 1—7-flowered'
terminal bracteate cymes, often solitary. Sepals ovate. or lanceolate, :
acute, "3—'6 inch long. Petals; suborbicular. Styles half to two-thirds
the length of the ovary. Capsule "4—'6 inch long.
Occurs along the main Himalayan range between 7,000 and 11,000 feet. It is
rather scarce and is. found on steep grassy slopes and in open karshu forest. Flowers:
July-August. The plant here described is var. Leschenaultii, Ohoisy.

•i
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XI.—TERNSTRCEMIACEiE.
Trees or shrubs, sometimes climbing. Leaves usually coriaceous
and simple, alternate, penninerved, serrate or entire, rarely stipulate.
Flowers usually showy, 2- rarely 1-sexual, regular. Sepals usually 5,
free or shortly connate, imbricate or very rarely valvate. Petals usually
5, usually connate and much imbricate. Stamens usually indefinite
and ad'nate to the base of the petals, sometimes moiiadelphoiis. Ovary
superior or rarely half-inferior, 2—5- many-celled; styles as many as the
cells, free or connate. Ovules 1, 2 or many in each cell. Fruit a berry
or capsule.
/..
I.—Trees or shrubs.
A. Leaves 7—14 indies lung. Flowers in pedunculate axillary panicles
...
... 1.
B. Leaves under 6 inches long. Flowers solitary
or in axillary fascicles.
1. Leaves crenate-serrate
...
... 2.
2. Leaves entire
...
...
... 3.
II.—A climber
...
...
...
... 4.

Saurauja.

Eurya.
Gleyera.
Actinidia.

1. SAUEAUJA, Willd.
Trees or shrubs. Inflorescence lateral, often from the axils of fallen
leaves, cyniose, subpaniculate, rarely few-flowered. Flowers usually
hermaphrodite. Sepals 5, strongly imbricate. Petals 5, usually
connate at the base. Stamens numerous. Ovary 3—5-celled; styles as
many, free or more or less united; ovules many. Fruit a berry, rarely
dry and subdehiscent.
Saurauja Bepamlensis, DC. Vera. Gogna, Gogin or Gugna, Gen.—
A small evergreen tree with stem up to 3 feet girth and 30 feet high.
Twigs stout, more or less densely clothed with rusty-brown hairs. Bark
dark brown, rough, sometimes deeply cracked, corky, exfoliating in
small irregular scales. Blaze *4-*5 inch, soft, cheesy, pinkish or nearly
white with a sticky juice. Leaves crowded towards the ends of the
branches, 7—14 by 2*5—4 inches, oblong or oblanceolate, acute or
acuminate, sharply serrate, rusty-tomentose beneath especially when
young; lateral nerves about 25—30 pairs, close and prominent. Petiole
'5—1*5 inches long, rusty-tomentose. Flowers "5 inch diameter, pink,
in las, drooping, pedunculate, axillary panicles 4—9 inches long.
Peduncle and pedicels rusty-tomentose, the former 2—5 inches long.
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Berry *4 inch diameter, depressed-globose, 4-5-lobed, green, leshy with
a mealy sweet pulp.
Occurs throughout the hills between 8,000 and. 6,000 feet. Bather scarce. Usually
found in moist valleys and on northern aspects, sometimes in . chit forest. Mowers :.
February—June. "Fruit: May—July.

2. ETJEYA, Thunb. "
Shrubs or small trees. Leaves glabrous or slightly pubescent,
usually crenate-serrate. Flowers dioecious, in small axillary clusters or,
rarely, solitary; pedicels short. Sepals and petals 5 each, imbricate,
expanding but little. Stamens in male flower 5—15, usually about 12.
Ovary 2—5-celled, with as many free or united styles; ovules many.
Fruit a berry.
Eu^ya acuminata, DC Vern. Chopri or China, NG-. PadUr or
Gune$h, KK.—An evergreen shrub or small tree up to 25 feet high and
4 feet girth. Young shoots hairy. Bark reddish-brown, slightly rough,
lenticellate. Blaze *25 inch, reddish-brown usually streaked with white.
Leaves 2—4 by '5—*8 inch, narrowly oblong-lanceolate, acuminate,
closely crenate-serrate with gland-tipped teeth, coriaceous, glabrous and
glossy dark green with depressed primary and secondary nerves above,
usually hairy on the midrib beneath. Petiole up to *1 inch long?
Flowers *2 inch diameter, white, orduriferous, solitary or fascicled 2—5
together in the leaf-axils often of fallen leaves. Peduncles slender, up
to #1 inch long. Berry *2—"25 inch long, ovoid, glabrous, black, seated
on the persistent somewhat succulent calyx and capped by the persistent
style. Seeds small, embedded in a juicy blue-black tissue.
Occurs throughout the Mils between 4,000 and 8,500 feet. Fairly common in oak
forest especially on cool north aspects where the forest is dense and the soil moist.
Plowers : September—December. Fruit: July—September.

3- CLEYEBA, DC.
Trees or shrubs. Peduncles lateral, often fascicled; bracts minute
or 0. Sepals 5. Petals 5, more or less connate at the base. Stamens
many; anthers pilose. Ovary 2-3-celIed; style often elongate with a
shortly 2-3-fid apex, or shorter and more deeply divided; ovules many.
Cleyera octoacea, DC.—A shrub or small tree. Twigs glabrous.
Leaves 2*5—5 by 1'25—2 inches, oblong elliptic or oblong-obovate,
abruptly and shortly blunt-acuminate, base obtuse or acute, entire,
coriaceous, glabrous, .with about 14—18 pairs of fine rather indistinct
lateral nerves anastomosing within the leaf-margin. Petiole *2—*5 inch
long, stout. Mowers "5—*7 inch diameter, white, solitary or .in
fascicles of 2-3 together, axillary, sometimes in the axils of fallen leaves.
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Peduncle '5—*8 inch long, thickened upwards, glabrous. Petals oblong,
three times the length of the persistent sepals. Style persistent. Fruit
a berry.
Occurs in the East Almora Division between 4,000 and 6,000 feet. Usually in clamp
places and nalas. Mr. W. J. Lambert reports it to be fairly common about Chowkoori
and Berenag. Flowers : June-July.

4. ACTXMDXA, Lindl.
Shrubs, usually climbing. Leaves entire or serrate. Flowers
polygamous or dioecious, in axillary cymes, rarely solitary. Sepals 5,
slightly imbricate, subconnate at the base. Petals 5, somewhat contorted-imbricate. Stamens numerous. Ovary many-celled; styles as many
as the cells, divergent and elongated after flowering« Fruit a berry.
Actinidia callosa, Lindl.—A subdeciduous climber with stem up to
50 feet high and 4 inches diameter. Bark rough, pinkish-brown. Blaze
'3-*4 inch, pinkish mottled with orange, the whole turning orange-brown
on exposure. Twigs smooth, glabrous, with conspicuous elongated pale
lenticels. Leaves 3—5 by 1'5—2*5 inches, elliptic or oblong, acuminate,
finely cuspidate-serrate, base rounded or slightly cordate, glabrous, with
6—8 pairs of lateral nerves. Petiole "7—2*5 inches long, pinkish.
Mowers "5—1 inch diameter, white, in pedunculate, axillary, 1—7flowered Byrnes. Peduncle *2—1*2 inches long. Pedicels *4—1 inch
long. Berry *8 inch long, fleshy, ovoid.
June.

Occurs m tlio hills between 2,000 and 6,000 feet.
Fruit : September.

Very scarce. Flowers : May-

*p*
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XII.—DIPTEEOCAEPACE^:.
Besinous trees. Leaves alternate, entire or rarely crenate, penninerved, usually with small stipules. Flowers regular, hermaphrodite,
usually sweet-scented, in racemes or panicles. Calyx free and campanulate or short and adnate to the ovary. Petals 5, contorted. Stamens
numerous, 15, 10 or 5, variously connate or free; filaments usually short
and often dilated below; connective often produced into an appendage
above. Ovary usually slightly adherent to the calyx, usually 3-, rarely
1-celled; style usually quite entire; ovules 2 in each cell. Fruit an
indehiscent nut or a 8-valved capsule usually enclosed in the accrescent
calyx and often winged by the elongation of 2 or more of the sepals,
SHOBEA, Roxb.
Trees, rarely shrub's. Stipules often large, coriaceous or persistent.
Panicles axillary or terminal. Sepals imbricate, united at the base into
a very short tube. Anthers usually ovate or oblong with a subulate
extension of the connective. Ovary of 3 2-ovuled cells. Fruit with a
leathery rarely woody pericarp, 1-celled, 1-seeded, closely surrounded by
tH8 bases of the persistent, usually accrescent, sepals, the 3 outer of
which are usually developed into linear-oblong wings.
Shorea rokista, Gaertn. Vern. Sail, Gen. Kandar, SG.—A large
subdeciduous tree, the stem attaining 12 feet girth and 130 feet high.
Bark of young trees smooth with a few long and deep vertical cracks, of
old trees rough with 'numerous long deep and wide vertical fissures, dark
reddish-brown or grey. Blaze "7—1*2 inches, dark red to pinkishbrown, paler towards the interior, very fibrous and tough, juice turning
purple on the blade of a knife. Leaves 4—8 by 2—5 inches, ovateoblong, very shortly acuminate, entire, base cordate or rounded, thinly
coriaceous, glabrous and shining when mature, with 12—15 pairs of
lateral nerves. Petiole *5—'8 inch long. Flowers *4—%5 inch long,
yellowish, in terminal and axillary, lax, spreading panicles 3—9 inches
long, branches grey-tomentose. Fruit '5—*7 inch long, ovoid, acute,
indehiscent, pubescent, embraced by the bases of the accrescent winglike sepals, which are somewhat unequally 2-3 inches long and linearoblong or spathulate.
Occurs in .the subhimalayan tract and outer hill ranges where it grows gregariously
over immense areas and is the principal tree of forest importance. It rarely reaches an
elevation of 4,500 feet and is then frequently mixed with, eliir. At Hathiguliar in the
Bamnagar Division I have measured an apparently sound tree 18 feet girth and 130 feet
high. At its uppermost limit it is reduced to a small tree which is mature at 3 feet
girth. Flowers : March—May. F r u i t : May—July.
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Herbs shrubs or rarely trees; stellate hairs, often ..present. Leaves
alternate, usually palmately nerved, simple lobed or digitate; stipules
free, caducous or 0. FJowers regular, usually bisexual, often large and
showy and frequently with an involucre of bracts below the calyx.
'Sepals. usuaPy 5, valvate, more, or less united. Petals usually 5, more
or less adnate to the base of the staminal tube. Stamens many, rarely
few,:'monadelpLous or rarely 5-adelphous; aethers ultimately 1-celled.:
Ovary 2- many-celled, entire' or lobed, of 2-many. carpels; ovaries 1 or
more in each'cell; styles distinct or connate. Fruit of dry indehiscent
cocci, ..or :capsular and loculicidal, or rarely large woody and; indeMs• ' • c e n t .
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terminal Fruit depressed-globose, enclosed in the calyx; carpels
separating from each other and from the axis.
I.—Petioles of the lower leaves exceeding *5 inch long.
1 Carpels 5. Peduncle* jointed about the
middle
•••
•••
...
2. Carpels 7—10. Peduncles jointed near the
top
...
...
•••
—
II.—Petioles less than '£ inch long.
1. Leaves narrow-lanceolate, glabrous or nearly so
2. Leaves rhomboid or suborbicular, hoary beneath

1.

veronicaefolia.

2.

cordifolia.

3.
4.

acuta.
rhombifolia.

1. Sida veronicaefolia, Lamk. Syn. S. humilis, WiJld. Vein.
Bhiunli, if.—A small herb or shrub with erect or procumbent stems,
usually 2-3 feet high when erect but occasionally up to 5 feet high and
*3 inch diameter. Branches hairy with stellate as well as long spreading
hairs. Leaves *5—2"5 inches long, broadly ovate or suborbicular,
cordate, acute or acuminate, crenate-serrate, membranous, sparsely hairy
and somewhat scabrous, base 5—7-'nerved. Petiole *4—1*5 inches long,
shorter than the blade. Flowers *3—*5 inch diameter, yellow, axillary,
solitary or in pairs, often forming a large raceme-like or panicle-like
inflorescence cine to the reduction of the leaves. Peduncles slender
*5—1"5 inches long, jointed at or just above the middle. Carpels 5,
smooth, blunt or with a 2-lipped beak.
<&
Occurs throughout the area up to 4,000 feet. Common on waste land, fJso in dry
miscellaneous forest and often associated with khair. Flo-wers: September—February.
F r u i t : October—March.

2. Sida cordifolia, Linn, Verm Balu, RK.—AJX erect deciduous
shrub 2—8 feet high with stems up to '75 inch diameter, sparingly
branched. Bark fairly smooth, yellowish or greenish-brown, the inner
bast very tough and strong. Branches with long spreading hairs and
short stellate pubescence. Leaves variable in size, 1—3 by *S—2"5
inches, ovate or ovate-oblong, obtuse, cordate, crenate, softly downy with
stellate pubescence on both sides, base 5—7-nerved. Petiole "5—2
inches long. Flowers '4-'5 inch diameter, pale yellow, solitary or few
together usually forming large panicle-like terminal inflorescences due
to the reduction of the leaves. Peduncles up to 1 inch long, jointed near
the top. Carpels 7—10. Awns 2, long, covered with stiff reflexed
hairs.
Common in the subhimalayan tract
t Occurs throughout our area up to 5,000 feet.
especially in dry miscellaneous forest, sometimes associated with shisham. It often forms
small gregarious patches. Flowers : August—October. F r u i t : October-November.

3. Sida acuta, Burnt. Syn. S. carpinifolia, Linn.—A small
erect shrub with stems up to 4 feet high and '5 inch diameter. Bark
smooth, greenish with numerous inconspicuous small lenticels. Twigs
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sparsely stellate-hairy. Leaves 1*5—3"5 by '5—1*5 inches, lanceolate,
gradually tapering to an acute point, base rounded, serrate or crenateserrate, sparsely stellate-hairy beneath when quite young, glabrous when
mature, pale dull green above, base 3-nerved usually with, two subsidiary
weak ones below; lateral nerves including the basal 7—9 pairs, prominent
beneath and impressed above. Petiole 0—"25 inch long. Stipules
'3—"5 inch long, linear, hairy. Flowers about '4 inch diameter, yellow,
solitary or in pairs. Peduncles up to '5 inch long, jointed about the
middle. Carpels 5—10, reticulate; awns 2, about one-third the length
of the carpel.
Has been collected at the base of the hills in the Haldwani Division and will
probably be found along the whole subhimalayan tract up to 2,000 feet. It is usually
found growing on waste or open ground. The bark yields a good fibre. Flowers :
August—December.

4. Sida rhombifolia, Linn. Vern. Bhiwnli, H.—A small erect
deciduous shrub 1—3 feet high* with stems up to *8 inch diameter.
Branches stellately hairy. Ijeaves variable in shape and size; lower
leaves usually 1—2*5 inches long, rhomboid or sub-orbicular, base
cirneate; upper leaves narrowly rhomboid; all with cuneate base, margin
crenate-serrate but often entire towards the base, more or less densely
stellate-pubescent beneath, base 3-nerved. Petiole up to *3 inch long.
Flowers *£-*4 inch diameter, yellow, axillary, solitary or in pairs, often
forming a panicle-like inflorescence due to the redaction of the leaves.
Peduncles '1—'8 inch long, jointed in the middle. Carpels 8—10;
awns 2.
Occurs throughout the area up to 3,000 feet and probably higher, but the plant found
at higher elevations may be the variety mentioned below. Common on waste land and in
openings in sal forest. Flowers : August—September. Fruit : October—November.

¥&P* obOYata (Sp. Wall.)—This variety has more often a procumbent stem. Leaves seldom exceeding 1 inch long, broadly rhomboid,
obovate or rounded, crenate-serrate, base cuneate, densely stellate-hairy
beneath, base 3—5—nerved. Peduncle up to *3 inch long, jointed about
the middle. Awns sometimes obsolete. It has been collected in the
Haldwani Division and is probably common.
2. MALVASTKUM, A. Gray.
Herbs or shrubs. Leaves entire or lobed. Flowers axillary or in
a leafy terminal spike; bracteoles 3, narrow. Calyx cup-shaped, 5partite. Petals longer than the sepals. Staminal tube bearing anthers
on the outside up to the top. Ovary 5- or more - celled; styles as many .
as the cells; stigmas capitate. Cocci free at maturity, indehiscent, 1seeded.
Malvastram tricuspidAtum, A. Gray. Syn. M. coromandelianum,
Grarcke.—An erect shrub or herb 6 inches to 2 feet high with stem up to
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*3 inch diameter. Twigs stellate-hairy, the branches of the hair addressed. Leaves '8—2 inches long, ovate or ovate-lanceolate, serrate, 5nerved at the base, the main lateral nerves deeply impressed above and
prominent beneath, sparsely hairy on. both sides. Petiole up to *7 inch"
iozigx densely stellate-hairy. Flowers solitary, '5—"7 inch, diameter,
yellow, Carpels 8—12, roniform, hispid on the top and with 3 projecting points.
Occurs m the Fiibhimalavan tract, chiefly in open plnces near cultivation. The
plant is a weed which hns been introduced from America, but which has become completely
naturalised. Flowers during most months of the year.

8.

ABUTILON, Gaertn.

Toraentose shrubs or herbs. Leaves usuaUy cordate and longpetioled, dentate, rnrelv slight!v lobed. Flowers usually solitary, an
axillary peduncles which are iointcd near the to^. yellow or orange;
hrfioteoles 0. Sepals, petals and stnmens ?'s in Sida. Camels 5-many;
stvles as many as the carpels: stisrma« smn-11. comitate. "Ripe carpels
ultimately separating
from the short central axis, dehiscent, 1—5seeded, usunlly ncvte or rrmcronnfe. See dp renifonn.
Carpels 15—20. Lo^Ter leaves 1*5—3"5 inches long 1. indicvw.
Carpels 5—7. Lower leaves 3—8 inches long "... 2. polyandrum.

*
r

1. Abntilon fndicum, Sweet.—An erect shrub 4—10 feet high with
stems up to 1 inch diameter. Bark smooth, pale greenish-brown.
Branches clothed, with short close pubescence. Leaves 1*5—3*5 by 1*25
—3 inches, broadly ovate, cordate, acuminate, irregularly and coarsely
toothed, rarely 3-lob^d, na.Ie and minutely pubescent on both surfaces,
base 7—9-nerved. Petiole 1—3 inches long*. Flowers about 1 inch
diameter, yellow, axillary, solitary, often forming panicle-like terminal
inflorescences due to the reduction of the leaves. Peduncles slender
%5—2*5 inches Ion£>\ jointed near the top. Fruit *6—1*2 inches across
the truncated or flattened upper nortions of the carpels. Carpels usually
15—20, very shortly awned on the shoulders, sfellafely hairy; brown.
Occurs along- the subhimalavan tract. I t grows on waste ground near villages
and appears to be rather scarce. Plowers during the rainy season and cold weather.

2. Abutllon polyandram, W. and A,—An erect herb 3—6 feet high,
doubtfully sometimes shrubby. Leaves 3—8 by 2—6 inches, broadly
ovate, deeply cordate, acuminate, with .irregular shallow blunt teeth,
densely stellate-pubescent on both surfaces, base 7—9-nerved. Petiole
1—6 inches long. Flowers 1*2—1*5 inches diameter, orange or yellow,
in lax leafy axillary and terminal panicles. Peduncles 1—3*5 "inches
long, jointed a short distance below the flower. Fruit about *7 inch
across the top of the carpels. Carpels 5—7, shortly awned, tomentose.
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Occurs along the subhimalayan tract and in the central and outer hill ranges up
to 4,500 feet. There are no specimens from our area at Dehra Dun, though there are
several at Xew. Flowers : August—December.

4. UEENA.

Linn.

Perennial herbs and undershrubs, covered with harsh tomentum.
Leaves angled or lobed, with a large gland at the base of the midrib
below. Flowers sessile or shortly pedicelled; mvolucral bracts 5, connate at the base, adnate to the calyx-tube. Sepals 5, connate below
into a campanulate tube. Petals 5, united below to the staminal-tube.
Stamens united into a narrow tube, bearing sessile or shortly stalked
anthers below the apex. Ovary of 5 1-ovuled cells; style-branches 10;
stigmas capitate. Ripe carpels 5, smooth, or covered with glochidiate
spines, indehiscent.
Carpels echinate. Leaves angled or somewhat lobed 1.
Carpels smooth. Leaves entire or rarely lobed
... 2.

lobata.
repanda.

1. Urena lobata, Linn.—An erect deciduous shrub 2—8 feet high
with stem up to 1 inch diameter. Branches tomentose with spreading
stellate hairs. Bark fairly smooth, reddish-brown, lenticellate, the inner
greenish bast very tough and fibrous. Leaves variable; the basal usually
bToader than long, suborbicular, cordate, up to 6 inches across; the upper
often rhomboid and smaller; all finely and irregularly serrate, 3—10angled or -lobed, lobes acute obtuse or sometimes obsolete, softly stellatehairy on both sides, base 5—7-nerved, nerves prominent beneath, the 3
central or midrib only with an oval gland. Petiole *5—6 inches long,
hairy. Flowers *7—1*25 inches diameter, pink with a darker centre,
1—3 together, axillary. Peduncles up to "1 inch long, hairy. Fruit
depressed-globose, brown, "3—"5 inch diameter including the spines.
Carpels rounded on the back', densely stellate-hairy, covered with blunt
spines each tipped by a whorl of 2—5 backwardly-directed bristles.
Occurs throughout the area up to 5,000 feet. Common In most types of forest
and often abundant- in sal forests in the Bhabar. Mowers : June—October. F r u i t :
October-November.

2.. Urena repanda, Roxb.—An erect deciduous under'shrub with
scarcely woody sparingly branched stems 4—6 feet high and up to *6
inch diameter. Stems often ca?spitose. Branches densely clothed with
spreading stellate hairs. Inner bast very tough. Leaves variable in
size and shape; the uppermost smaller and lanceolate ; the lower up to
3*5 inches diameter, roundish, rarely somewhat lobed, irregularly denticulate, apex acute, base rounded or cordate, densely stellate-hairy on
both surfaces, nerves prominently reticulate beneath with a gland near
the base of the midrib, base 5—7-nerved. Petiole up to 3 inches long.
Flower's "5—1 inch diameter, pink, 1-2 together, axillary, in leafless or '
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leafy terminal racemes. Peduncles *1—'3 inch'long. Involucral bracts
united into a cup below, linear-subulate above. Fruit about '35 Inch
diameter enclosed within the persistent bracts and calyx. Carpels
smooth, unarmed.
Occurs in grassy cltoars in the so blnm a lay an tract of the Haldwani Division ai;
about 700 feet elevation, but it is scarce and has not been recorded further west. Flowers :
September-October. Fruit : December.

5. HIBISCUS, Medik.
Herbs, shrubs or rarely trees. Leaves stipulate, usually palmately
lobed or cut. Flowers axillary, or rarely in a terminal raceme.
Bracteoles 4—12 or rarely 0, usually free from each other and from
the calyx. Calyx 5-lobed or 5-fid, valvate or spathaceous or circumsciss.
Petals 5, connate at the base and adnate to the staminal tube. Staminal
tube truncate or 5-toothed at the top, giving off the free ends of the
stamens at various heights. Ovary 5-celled; ovules 3 or more in each
cell; styles 5, connate below. Capsule loculicidally 5-valved.
Flowers 1—3 together on long peduncles. Capsule
glabrous
...
...
... 1.
Flowers in terminal racemes. Capsules hairy ... 2.

Lampas.
pungens.

1. Hibiscus Lampas, Gav. Syn.—Thespesia Lampas, Dak;, and
G-ibs. and T. macrophylla, Blume. Vern. Ban-kapasi, B.—An erect
sparingly-branched deciduous shrub 4—8 feet high with stems up to
*75 inch diameter. Bark reddish-brown, smooth, lenticellate. Blaze
'05 inch, very fibrous, greenish. Young shoots more or less densely
clothed with brown stellate hairs. Leaves 4—8 by 3*5—7 inches; the
lower usually more or less deeply 3-lobed and cordate; the upper often
entire and ovate; all acuminate, stellate-hairy on both surfaces when
young but more densely beneath, usually glabrescent above when
mature, midrib with a glandular pore beneath near the base, base 5—7nerved, nerves prominent beneath. Petiole '3—4'5 inches long, hairy.
Flowers 3-4 inches diameter, yellow with a crimson centre, 1-3 together
at the end of a long axillary or terminal peduncle. Pedicels up to
"3 inch long. Peduncles up to 6 inches long. Capsule '8—1*2 inches
long, ovoid, pointed, 4-5- usually 5-valved, woody, dull black. Seeds
many, dark brown, about *15 inch long.
Occurs throughout the subhimalayan tract and in the outer hills up to 3,500 feet.
Fairly common in dry miscellaneous forest and in openings in sal fores* Flowers *
August-September. Fruit : January-February.

2. Hibiscus pangens, Roxb.—An erect, sparingly-branched deciduous shrub "5—10 feet high with woody, often hollow, perennial stems
up to 1*75 inches diameter. Bark smooth. Blaze l-*2 inch, very
fibrous, greenish with a very slimy juice. Stems clothed when young
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with spreading irritating bristles. Leaves rather variable, usually 5—12
inches diameter, sub-orbicular; cordate, often deeply 5—7-lobed or
-partite, or merely angled, lobes crenate or serrate, with rather long
scattered hairs on both surfaces; uppermost often 3-partite. Lower
petioles up to 18 inches long, exceeding the blade; upper shorter.
Flowers 3—5 inches diameter, yellow' with a dark purplish-red eye, in
terminal racemes 6—30 inches long, the lower flowers usually axillary,
Peduncles 1-2 inches long, bristly. Bracteoles 4—8, oblong-lanceolate,
acute, '75-1*2 inches long, persistent, hirsute, sometimes glandular.
Calyx up to 1*75 inches long, spathaceous, hairy. Capsule 1*5-2*5 inches
long, oblong, hirsute within and without. Seeds many, *15 inch long,
reniform, dark brown with numerous parallel curved puberulous
st nations.
Probably occurs throughout the hills between 2,000 and 5,000 feet. I have only
seen specimens from Gonai in the Almora District. Flowers : July—October. F r u i t :
December-January.

6. KYDIA, Roxb.
Trees with stellate toinentum. Leaves palminerved and usually
Jobed. Flowers panicled, polygamous; bracteoles 4—6, accrescent and
spreading* in. fruit and forming dry spathulate wings. Sepals 5, divided
to the middle, persistent in fruit. Petals normally 5. Anthers in
clusters of 8-4 at the ends of 5 slender prolongations of the stamina!
tube or in female flowers reduced or 0. Ovary with usually
three 2-ovuled cells; style with 3 branches. Capsule 3-eelled, loculicidaL
Kydlia calyoina, Roxb. Vern. Pillu, NG. Pul&o, SG. PiUa, B.
Paid, A.—A small or medium-sized deciduous tree up to 6 feet girth and
60 feet high. Bark pale brown often mixed with blackish portions, slightly
rough, exfoliating in thin narrow woody strips. Blaze *35—*75 inch,
soft, fibrous, pale yellow or whitish tinged pink towards the exterior,
with a slimy sticky juice. Young parts stellately tomentose. Leaves
3—6 inches broad, sub-orbicular, sinuate, usually more or less 3—7lobed, base cordate rarely rounded or cuneate, palmately 7-nerved,
glabrous or nearly so above, hoary-tomentose beneath, the 3 central
nerves or midrib only with a glandular pore near the base on the lower
surface. Petiole 1—3 inches long, tomentose. Flowers *5—"7 inch
diameter, white, in many-flowered axillary and terminal tomentose
panicles. Pedicels '2—*4 inch long. Bracteoles '25—*4 inch long in
fruit. Capsule *2 inch diameter, subglobose, 3-valved, mealy-tomentose.
Occurs throughout the area up to 4,500 feet. Common both iu miscellaneous and
sal forests. Flowers : July—October. Fruit : November—March.
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7. BOMBAX, Linn.
Trees with buttressed trunks. Leaves digitate; stipules small
Flowers out before the leaves appear, clustered towards the ends of the
branchlets; bracteoles 0. Calyx leathery, cup-shaped, irregularly lobed.
Petals 5. Stamens polyadelphous, very numerous. Ovary 5-celled;
ovules numerous in each cell; style ciavate, dividing into 5 stigmatic
branches at the top. Capsule dehiscing by 5 leathery or woody
deciduous valves. Seeds embedded in long white wool.
Bombax malabaricnm, DC. Vern. Simal or Semal, Gen. Eng.
The Cotton Tree.—A large deciduous tree up to 130 feet high and
20 feet girth above the buttresses. Stem usually buttressed at the
base to a height of 10 or 15 feet. Bark varying from pale ashy to
silvery-grey, smooth up to middle age but becoming rough on old
trees with shallow vertical fissures and sometimes a few long deep
.ones. Young stems covered with straight stout spines up to
"5 inch long with woody conical bases. Blaze 1*2—3'5 inches, rather
soft and fibrous, pink with or without bands of paler tissue. Branches
in whorls. Leaflets 5—7, 4—8 inches long, lanceolate, acuminate, base
acute, entire, glabrous. Petiole 4—12 inches long. Petiolules "4—1
inch long. Flowers 4—5 inches diameter on short thick ^pedicels
clustered towards the ends of the branches. Petals fleshy, crimson or
orange.. Capsule 4—6 inches long, oblong-ovoid, woody, downy without
and lined with white silky hairs within.
Occurs throughout the subhimalayan tract and csntral and outer hills up to 5,000
f?et. Generally scarce in the hills but very common in the Bhabar especially on open
grazing grounds and in miscellaneous forest. Flowers : January—March. F r u i t : Aprii-
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Herbs, shrubs or trees, the herbaceous parts usually clothed with
stellate hairs. Leaves alternate, simple or digitate, entire toothed or
lobed, usually stipulate. Flowers usually in axillary cymes, rarely
zygomorphic, 1- or 2-sexual. Sepals valvate, more or less connate.
Petals 5 or 0. Stamens 5-man.y; filaments united into a tube or
rarely free ; anthers -1—5 together, on or between the teeth of or irregularly arranged in one or more whorls on the outside of the tube;
staminodes 5 or 10, coordinate with the stamens or 0. Ovary usually
4-5-celled or reduced to a single carpel; ovules 2-many in each cell;
styles distinct or connate. Fruit often a 5-valved loculicidal capsule,
sometimes of 1—6 spreading or spirally twisted follicles, rarely dividing
into cocci or baccate.
Trees. Petiole exceeding 4 inches. Petals wanting ... 1. Sterculia.
A shrub. Petiole less than 1 inch long. Petals present ... 2. Eelicteres.

1.

STEBCULIA, Linn.

®

Trees. Leaves undivided, lobed or digitate. Flowers in panicles,
l»sexual or polygamous. Calyx 4-5-fid or -partite. Petals 0. Staminal
column bearing 10—30 anthers at its apex. Ovary, of 5 nearly distinct
carpels; ovules 2-many in eacli carpel; styles connate below1". Eipe
carpels distinct, follicular, sessile or stalked.
I,—Leaves tomentose oenea^h.
1. Leaves usually deeply 5—7-lobed, upper surface
smooth. Follicles woody
...
£. 1. villosa.
2. Leaves usually obscurely 3-lobed, upper surface
rough. Follicles membranous
...
... 2. fallens.
II.—Leaves glabrous or with a few scattered stellate hairs
beneath, upper surface smooth
... 3. colorata.

I* Sterculia villosa, Roxb. "Vern. Uddla or Udial, Gen.
Wadala NG.—A small or medium-sized deciduous tree up to 40 feet
high and 6 feet girth. Branches smooth, pale grey, lenticellate. Bark
roughish, sometimes with shallow cracks. Blaze deep pink or pinkishbrown. Leaves usually 10—18 inches diameter' sometimes up to 24
inches, about as long as broad, crowded at the ends of the stout
branches, cordate, deeply 5—7-lobed, lobes abruptly acuminate entire
or sometimes again 8-lobed, glabrescent or thinly stellate-hairy above,
velvety pubescent with spreading hairs intermixed beneath, base 5—7usually 7-nerved. Petiole usually 12—18 inches long, sometimes up

56

XIV.—STERCULIAOftaE.

to 24 inches. Flowers 'o—'l inch diameter, pale yellow streaked inside
with pink, polygamous, in vusty-tomentose panicles 3—12 inches long,
the panicles fascicled at the ends of the leafless shoots. Calyx-tube
as long as or shorter than the spreading lobes which are glabrous inside.
Fruit of 8—5 distinct spreading sessile follicles, 2-2"5 by 1-1 "5 inches,
oblong, coriaceous, clothed especially without with stiff stellate hairs,
bright red when ripe. Seeds "4 inch long, ellipsoid, shining, black.
Occurs throughout the area up to 4,500 feet. Common in miscellaneous forest
especially in the Bhabar and on southern aspects in the outer hills. Flowers : February—
April. Fruit : May, whilst the tree is still leafless.

2. Sterculia paliens, Wall. Vern. Budattq or Boclala, Gen.
Bola, EA.—A small deciduous tree up to 4 feet girth and 50 feet high.
Bark smooth, pale ashy-brown or silvery-grey. Blaze *7-l*3 inches,
white with anastomosing bands of very fibrous cellular pale yellow
tissue more abundant towards the interior. Leaves 5"5—10 by 6*5—12
inches, cordate, usually somewhat obscurely 3-lobed, sometimes 5lobed or entire, base strongly 5—9- usually 7-nerved, upper surface rather
rough with scattered stellate hairs, lower surface clothed with dense,
soft, velvety, pale yellow, stellate pubescence. Petiole 4—12 inches
long, stellately tomentose. Flowers *5—*7 inch diameter, pale yellow,
in rusty-tomentose axillary panicles 2—6 inches long, approximate
towards the ends of the leafless shoots. Calyx-tube longer than the
lobes. Fruit of 2—5 spreading stipitate follicles. Stipe *2—'5 inch
long, usually curved. Follicle membranous, opening long before
maturity, when opened pale yellowish-brown, flat, strongly reticulateveined, oblong, 2—4 inches long with a seed attached to the margin
below the middle.
Occurs throughout the area up to 4,500 feet. Fairly common in open miscellaneous
forest, less frequent in sal forest. Flowers : February—-April. Fruit : April—June.

3* Steioulla cotorata, Roxb.—A large or medium-sized deciduous
tree up to 12 feet girth and 70 feet high, often buttressed at the base.
Bark pale grey or brown, fairly smooth. Blaze *9—1*2 inches, white,
cheesy with ramifying bands of fibrous yellow tissue. Leaves 6—12
inches across, usually broader than long, crowded at the ends of the
branches, cordate, deeply 5—7-lobed or -partite on young plants, usually
shallowly 3-lobed on old trees, lobes caudate, thinly coriaceous, pubescent
when young, glabrous or nearly so when mature, base 7-nerved, Petiole
3—10 inches long, slender, terete. Flowers *3-'4 inch diameter, orangered, in densely stellate-tonientose panicles 2-3 inches long, the panicles
approximate at the ends of the leafless shoots. Calyx *6-*7 inch long,
funnel shaped; lobes erect, about one-fifth the length of the tube, stellately hairy within as well as without. Follicles 2-3 inches long, stalked,
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membranous, glabrous, opening long before maturity and bearing one
seed on one or both of its margins,
This species occurs, though rarely, in the subhimalayan tract towards the extreme
east of the Haldwani Division, but has not been recorded west of the Nandhaur river. It
is found in miscellaneous forest. Flowers : March-April. Fruit : April-May.

2. HELXCTEBES, Linn.
Trees or shrubs, more or less stellately pubescent. Leaves entire
or serrate. Mowers axillary, solitary or fascicled. Calyx tubular>
5-toothed at the apex, teeth often unequal. Petals 5, equal or
unequal. Stamina! column elongated, aclnate to the gynophore,
5-toothed or-lobed; anthers 5—10, in groups at the top of the column
between the teeth. Ovary 5-lobed, 5-celled, at the top of the column;
styles 5, more or less united. Follicles spirally twisted or straight.
Helicteffes Isora, Linn. Vera. Marorplial, Gen. Benwa, H.—
A subdeciduous shrub with spreading branches and stems up to 15 feet
high and 5 inches diameter. Bark fairly smooth and thinly corky.
Blaze '3-*4 inch, very fibrous, pale yellow turning orange on exposure.
Young parts stellately hairy. Leaves 3—9 by 2—8 inches, distichous,
oblong, obovate or orbicular, shortly acuminate, sometimes 3-lobed,
obliquely ^cordate or rounded at the base, serrate, scabrous above, densely
stellate-pubescent beneath, with 4—7 basal nerves. Petiole *2-*7 inch
long. FlowTers 1-1*5 inches long, solitary or in few-flowered axillary
or extra-axillary clusters, zygomorphic. Calyx greenish-yellow.
Corolla at first pink or red with spreading lobes, later the lobes are
refiexed approximate to the calyx-tube and the terminal portion turns
leaden grey whilst the basal portion turns greenish-yellow. Fruit
1*5-2 inches long, cylindric, composed of 5 spirally twisted carpels on a
long gynophore.
Occurs throughout the subhimalayan tract and outer hills up to 3,000 feet. Common
and often gregarious. .Liable to be mistaken for a Grewia when not in flower or fruit.
Flowers : March—August. Fruit : October—January.
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XV —TILIACEiE.
Trees shrubs or herbs, usually with mucilaginous juice. Leaves
usually alternate, simple or lobed, usually stipulate. Flowers regular,
hermaphrodite or rarely 1-sexnal. usually in cymes. Sepals 3—5, free
or connate, usually valvate. Petals 3—5 or 0, inserted round the base
of the torus, contorted imbricate or valvate. Stamens usually indefinite,
inserted on a torus; filaments free or sometimes 5—10-adelphous, but
not united into a tube. Ovary free, 2—10-celled; ovules 1-many;
style entire, divided or 0. Emit 2—10-celled, or by false septa manycelled, often drupaceous.
I.—Fruit without bristles or spines, indehiscent
II.—Frait densely clothed with bristles or spines.
1. Trees
...
...
...
2. Shrubs
...
...
...

... 1.

Grewia.

... 2.
... 3.

Echinocarpus.
Triumfetta.

1. GBEWXA, Linn.
Trees #or erect straggling or climbing shrubs, usually stellately
pubescent. Leaves alternate, 3—7-nerved. Flowers usually yellow, in
axillary extra-axillary or terminal cymes, fascicles or panicles. Sepals 5,
distinct. Petals 5, usually with a gland at the base within, generally
shorter than the sepals, very rarely 0. Stamens numerous, inserted on
a short or elongated often glandular torus. Ovary 2—4-celled; ovules
2-several in each cell; style 1; stigma 2—5-lobed or laciniate. Fruit
of 1—4 pyrenes, entire or 2—4-lobed. Pyrenes usually 1- or 2-seeded,
J,—Small or medium-sized trees.
A. Leaves 3-nerved.
1. Leaves ovate, pubescent. Inflorescence leafopposed
...
...
...
2. Leaves oblong or lanceolate, glabrescent.
Inflorescence axial «...
...
...
B . Leaves 5—7-nerved.
1. Leaves more or less persistently whitish
beneath, base not cordate
...
...
2. Leaves green beneath, base usually cordate ...
II.—Shrubs up .to 5 feet high.
1. Leaves 2—4 inches broad, the basal pair of
nerves next to the midrib reaching almost
to the end of the leaf
...
...
2. Leaves 3—6 inches broad, th«e same basal
pair of nerves reaching to the middle of the
leaf
..,
...
...
...

1.

oppositifolia.

2. Icevigaia.

3. elastica.
i, Hainesiana<

5.
6.

sapida.
schrophylh.
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1. Gmwm oppositifolia, Roxb. Vera. Bhimal, Gen. Bhiyul,
Or.—A small or medium-sized tree up to 4"5 feet girth and 45 feet high.
Bark dark brown, roughish, exfoliating .in small woody scales. Branches
smooth, pale silvery-brown. Blaze "4—'8 inch, rather fibrous, pale
yellow often tinged pink towards the exterior, juice slimy. Leaves
2—5 by 1*2—2*5 inches, ovate, acuminate, closely serrate, the teeth
small and blunt, scabrid with stellate hairs on both surfaces; base
rounded, not or slightly oblique, 3-nerved. Petiole '1—"4 inch long,
tomentose. Flower's 1—8 together. Peduncles solitary, leaf-opposed
or exceptionally a few axillary, *3—'7 inch long, tomentose. Pedicels
'3—"7 inch long, pubescent. Sepals green outside, white or pale yellowish 'inside. Petals white. ' Fruit 1—-4-lobed, each lobe about "25 inch
diameter, greenish-black, glabrous or with scattered hairs.
Occurs throughout our area between 1,000 rmd 4,000 feet. It is very mmmonly
planted' and cultivated in the hills Jnfeween fields on account; of its valuable fodder and
fibre. Fairly common also in a wild condition. Flowers: April—June. Fruit : October—
December.

2* Grewia laeilgata, ValiL Vern. Gar-bliimli, E.—A small
tree up to 15 feet high and 2 feet girth. Bark smooth, pale brown.
Blaze *2—*4 inch, pale yellow or white with narrow darker fibrous
bands, juice slimy and sticky. Leaves 3—7 by 1*2—2*5 incites,
elliptic-oblong or-lanceolate, long-acuminate, serrate, thin, nearly
glabrous above, more or less stellately hairy beneath; base narrowed,
3-nerved. Petiole "2-*3 inch long. Flower's white, 2—6 on each peduncle. Peduncles axillary, solitary or 2-3 together, slender, *7—1 inch
long. Pedicels '5—*7 inch long. Sepals *5-*6 inch long. Petals less
than one-third the length of the sepals.- Fruit 1—4-lobefl, lobes
*2 inch across, connate in pairs when 4 are developed, greenish-black
when ripe, the seeds surrounded by a dark orange-brown pulp.
Occurs throughout the subhimalayan tract and'outer hills up to 4,000 ieet* Fairly
common in open miscellaneous forests of the Bhabar. Flowers: June—September.
Fruit : December—March.

3. Grewia elastica, Boyle. Syn. G. vestita, Wall. G. asiatica,
Brandis ex parte. Vein. Pliarsain, NT and H.—A small or mediumsized tree. Bark dark brown or blackish, usually with silvery
patches, fairly smooth exfoliating in thick woody scales. Blaze
"5—'8 inch, fibrous, bright or pale pink (orange when young)
usually with a few paler bands. Juice viscid, turning purple
on the blade of a knife. Young shoots and petioles densely
brown-tomentose. Leaves 2—7 by 1*5—4 inches, oblong ovate
or elliptic, acuminate, serrulate, base obliquely rounded but not cordate,
more or less stellately pubescent above and wlutish-tomentose beneath
when young, ultimately glabrescent above, usually persistently whitish
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beneath; base 5—7-nerved, nerves prominent beneath. Petiole '2—*5
inch long, stoat, tomentose, usually thickened towards the top.
Flowers *5—'6 inch diameter. Peduncles up to "8 inch long, axillary,
clustered . several together, rarely solitary, villous. Pedicels 2-8
together, up to "5 inch long, villous. Sepals and petals yellow fading
pinkish. Sepals tomentose without, sparsely hairy within. Petals half
or less than half as long as the sepals, glabrous. Gynophore present
or absent. Fruit *25 inch diameter or less, globose or indistinctly lobed.
Occurs throughout the subhimalayan tract and outer hills'up to 5,000 feet. Fairly
common. Flowers : May-June.
A distinct variety is that described by Wallieh as G. testita. This is distinguished
by the leaves becoming green beneath when mature and by general less hairiness. I am
doubtful whether it is found within our area.

$. Orewia Hainesiana, Hole. Syn. G. asiatica, Eoxb. non Linn.
Vern. Pharsula, L. Dhdman, K. Bhimal, H.—A small tree or sometimes only a shrub. Shoots tomentose. Bark smooth. Leaves 4—7
by 3—6 inches, broadly ovate or sub-orbicular, obtuse or shortly cuspidate, base cordate or rounded, regular or oblique, 5—7-nerved, nerves
prominent beneath, margin finely serrate, teeth obtuse, more or less
densely tomentose with stellate hairs on both surfaces, ultimately glabrescent, undersurface green. Petiole "3—*7 inch long, densely tomentose at first, thickened towards the top. Flowers about '75 inch
diameter. Peduncles up to '8 inch long, axillary, clustered several
together, rarely solitary, tomentose. Pedicels 2-3 together, up to
'5 inch long, tomentose. Sepals whitish and densely hairy outside,
yellow and glabrous inside. Petals yellow, half or less than half as
long as the sepals. Gynophore long. Emit '3—*5 inch diameter,
globose, of 1-2 pyrenes.
Occurs throughout the. area up to 3,000 feet.
F r u i t : June—August.

Common.

Flowers : April-May.

5. Grewla saptda, Roxb. Vera. Phalsa, Gen,—A small shrub
1—3 feet high with annual or perennial shoots up to *25 inch diameter
from a woody rootstock. Leaves 2—5*5 by 2—4 inches, broadly oblong,
obovate or sub-orbicular, apex rounded, abruptly short-acuminate or
acute, serrate with blunt teeth, base regular or oblique and rounded
or cuneate but not cordate, 5—7- usually 5-nerved, nearly glabrous or
scabrous above, pubescent or nearly glabrous beneath. Petiole '1—'5
inch long, stout, tomentose, without any conspicuous glands at the top.
Flowers yellow, about *5 inch diameter. Peduncles axillary, '5—1"2
inches long, slender, 1—5 together", usually 3-flowered, hispid. Pedicels
*3—*5 inch long. Fruit *25 inch diameter, sometimes slightly lobed,
stellately hairy.
Occurs throughout the subhimalayan tract and outer hills up to 4,500 feet. Common
in grassy blanks in sal forest and in, areas annually burnt, Flowers : April-May. F r u i t ;
October-November.
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6, Grewla sclerophyllaj Roxb. Syn. G. sca-brophylla, Eoxb.
Vern. Phdlsa, IT.—A shrub with woody rootstock, sending up annual
woody stems from, the base which attain 2—o feet high. Leaves 4—7
by 3—6 inches, broadly elliptic or sub-orbicular, sometimes slightly lobed,
irregularly serrate or denticulate, the larger teeth glandular-tipped,
base usually oblique, cuneate -rounded or slightly cordate, 3—5-nerved
but only 3 strong nerves, scabrid above, densely stellate-pubescent and
usually whitish or pale grey beneath. Petiole *2—"6 inch long, very
stout, tomentose, usually with several pairs of large glands near the
top and on the margin of the blade. Flowers white, about 1 inch diameter, 2-3 together on each peduncle. Peduncles axillary, solitary
or clustered, up to *5 inch long, stout, tomentose. Pedicels up to *5
inch long, stout, tomentose. Fruit '7—1 inch diameter, globose, not
lobed, purple, crustaceous, hairy.
Occurs throughout the subhimalayan track and outer hills up to 3,500 feet.
Common in open grassy, areas in sal forest.
Flowers : August-September. Fruit :
November—January.

2. ECHINOCAEPUS, Bhimc.
Trees. Leaves simple. Flowers axillary, solitary or clustered.
Sepals 4-5, imbricate. Petals 4-5, variously cut. Stamens numerous,
free, arising from a thick disk. Ovary 3—8-celled; ovules many in
each cell; style subulate. Capsule coriaceous or woody, prickly or
setose, 3—6-celIed or by abortion fewer.
Echinoc&rpus tomentosus, Benth.—A medium-sized evergreen tree,
Bark smooth, grey. Twigs tomentose. Leaves 6—11 by 3—5 inches,
obovate or broadly elliptic, shortly and abruptly acuminate, base rounded
or cuneate, serrulate with apiculate teeth in the upper two thirds or
entire, coriaceous, rusty tomentose on both surfaces when young,
ultimately glabrescent and shining above; lateral nerves 10—12 pairs,
prominent beneath. Petiole '4—1*5 inches long, tumid and somewhat
glandular beneath at its junction with the leaf, tomentose. Flowers
about 1 inch diameter, solitary in the axils of undeveloped leaves towards
the bases of the new shoots. Peduncles tomentose, 1—1*5 inches long.
Sepals ovate, villous on both sides. Petals twice the length of the
sepals, broadly truncated and irregularly cut into teeth at the apex,
with numerous parallel pubescent nerves. Capsule about 1*5 inches
diameter, ovoid, woody, 5-valved, the valves densely clothed without
with erect bristles "15—*2 inch long in the mature fruit. Seeds
smooth, brown, *4 inch long.
Occurs in the central hill ranges between 3,000 and 5,000 feet. Bare and only
recorded from Sirlcot in G-arhwal. Local in Almora. It is usually found growing in
ravines. Flowers : April. Fruit : September.
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3.

TBIUMFETTA, Linn.

Herbs or undershrubs with stellate pubescence. Leaves usually
serrate, sometimes 3—5-lobed. Flowers yellow, axillary or leaf-opposed,
few or densely cymose. Sepals 5, distinct. Petals 5, rarely 0,
glandular. Stamens indefinite, rarely 5 or 10, inserted on the glandular
torus, free. Ovary 5-celled ; cells 2- ovuled; style filiform; stigma 2—5toothed. Capsule globose or ovoid, echinate or setose, indehiscent or
separating into cocci. Seeds 1-2 in. each cell.
Lower leaves ovate, not; lobed. Eipe fruit- including the
spines *6-"7 inch diameter
...
...
... 1.
Lower leaves rounded, usually 3-lobed. Eipe fruit including the spines '2-*3 inch diameter
...
... 2.

pilosa.
rhomboidea.

1. Triumfetta pllosa, Both. Vera. Kura, NG.—A.n erect
deciduous shrub 2—8 feet high with stein up to 1 inch diameter.
Bark pale brown, smooth, with numerous sma.ll lenticels. Blaze
'1 inch, very fibrous, greenish. Twigs clothed with stellate hairs with
red bulbous bases. Leaves alternate, the upper ones gradually diminishing in size and narrower. Lower leaves up to 5 by 2*25 inches, ovate,
irregularly serrate, gradually tapering to an acuminate point, base
rowided or subcordate, 5-nerved, rather hashly stellate-hairy on both
surfaces. ^Petiole *5—1*5 inches long, with bulbous-based stellate hairs
like the stem. Flowers *3 inch diameter, in few-flowered axillary and
leaf-opposed fascicled cymes up to *5 inch long. Peduncle and pedicels
hairy. Petals ligulate, yellow, *25 inch long. Stamens yellow.
Fruit including the spines *6—*7 inch diameter. Spines "2—'25 inch
long, hooked, hispid in the lower half and dilated near the base.
Capsule dehiscent. Seeds shining, glabrous, *1 inch long.
Occurs throughout the area up to 6,000 feet. Fairly common on waste ground or
amongst scrubby undergrowth especially on hot dry slopes. Flowers: June—October,
F r u i t : October—January.

2. Triumfetta rhomboidea, J acq.—An erect subdeciduous shrub
2—6 feet high with stem up to "75 inch diameter', or herbaceous when
small. Bark reddish-brown. Twigs slender, pubescent usually with
simple hairs without bulbous bases. Leaves alternate, -variable in size
and shape; the lower 2-3 inches diameter, usually 3-lobed, irregularly
serrate, clothed with simple and stellate hairs on both sides and with
simple hairs on the nerves beneath, base cordate or cuneate, 5-nerved;
the upper usually entire; the uppermost much smaller and lanceolate.
Petiole up to T5 inches long, more or less hairy. Mowers '3 inch
diameter, in dense axillary and leaf-opposed cymes, solitary or fascicled
and forming a long terminal spike-like inflorescence. Sepals ligulate,
hooded and apiculate at the apex. Petals 15 inch long, yellow. Fruit
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including the" spines .'.2—*8 . inch. diameter., . Spines :G5 '.inch. ...long,
hooked, glabrous.
Occurs throughout the area up to 5,000 feet. Abundant on grazing grounds and in
dry miscellaneous forest. Flowers : June—October. F r u i t : October-—February.
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XVI.—LINAGES,
Herbs shrubs or rarely trees. Leaves alternate, simple, usually
entire; stipules lateral, intrapetiolar or 0. Flowers regular, bisexual,
often 2-or more-morphic. Sepals 5, rarely 4, free or connate at the base,
imbricate. Petals as many as the sepals, hypogynous or slightly perigynous, imbricate. Stamens 1-2 or rarely 3 times as many as the petals,
occasionally with interposed staminodes, united at the base into a ring
or short tube ; filaments usually filiform ; anthers versatile. Disk 0 or of
(usually) 5 entire or 24obed glands, adnate to the staminal tube. Ovaryfree, entire, 3—5-celled; ovules 1-2 in each cell; styles 3—5, free or
connate; stigmas usually terminal. Fruit a septicidal capsule, splitting
into as many or twice as many valves as there are cells to the ovary, or
a drupe.
BEXNWAEDTIA, Dumort.
TJnderahrubs. Leaves membranous, usually serrate; stipules
minute, caducous. Flowers large, yellow or white, in short axillary
•racemes or in terminal corymbs; pedicels bracteate. Sepals 5. Petals
5, contorted. Stamens 5, connate at the base, alternating with setiforir
staminodes. Glands 2-3, adnate to the stamina! tube. Ovary of
3—5 cells, each cell 2-locellate ; ovule 1 in each locellus; styles 3-4 rarely
7, filiform. Capsule gobose, 6—8-valved.
Belnwardtla trigyna, Planch. Vern. Piunli or Piuli, Gen.—An
erect deciduous glabrous shrub, usually 1-3 feet high but up to 8 feet
with stems *75 inch diameter. Bark fairly smooth, pale yellowish-or
greenish-brown, lenticellate. Blaze "05 inch, greenish, not fibrous.
Leaves 1—4 inches long, elliptic-lanceolate or oblanceolate, acute,
decurrent into a short petiole, entire or minutely crenate-serrate,
glabrous, mucronate, pale beneath. Flowers mostly solitary and
axillary, yellow, showy, sweet-scented, about 1*5 inches diameter.
Stamens in some flowers shorter in others longer than the style.
Capsule *3 inch diameter, depressed-globose, striped alternately green
and dirty yellow before ripening, brown when ripe.
Occurs throughout the area between 1,000 and 7,000 feet. Found in most localities
especially in banj forest where it is often common, flowers : December—March. F r u i t :
April—June.
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XVII.—MALPIGHIACE^.
Trees or erect or climbing shrubs. Leaves usually opposite and
entire; stipules small or 0. Flowers bisexual, often irregular; pedicels
jointed, bracteate. Sepals usually 5, imbricate, one or more usually
furnished with large glands. Petals_ 5, usually equal, fimbriate or
dentate, often clawed. Disk small. Stamens usually 10, 1 or more
sometimes much longer than the others; filaments free or connate at
.the base. Ovary 3-ceIled; cells l-ovnled; styles 1—3. Fruit of 1 or
more winged samaras, rarely a drupe.
Style 1; petals unequal
Styles 3; pstate equal ...

...
...

...
...

... 1. Hiptage.
... 2, Aspidopterys.

1. HIPTAG-E, Gmrtn.
Climbing shrubs or rarely small trees. Leaves opposite, coriaceous,
entire, eglandular, exstipulate.. Eacem'es terminal and axillary; peduncles bracteate. Flowers with 4 white and one coloured petal, fragrant.
Calyx 5-partite with one large gland partly on the pedicel. Petals
clawed, unequal. Stamens 10, curved, <3p.e much longer than the
others; filaments connate at the base. Ovary 3-lobed; styles 1-2,
coiled; stigma capitate. Fruit of 1—3 winged samaras.
Hiptage Madablota, Gmrtn. Vera.
Anetha, G and R.—A large
evergreen dextrorse climber with rambling stems up to 4 inches diameter
and 40 feet high. Bark slightly rough, dark reddish-brown. Blaze
'2-"3 inch, hard, fibrous next the wood only, pale yellow densely
streaked and mottled with orange and sometimes tinged pink. Branches
smooth, grey, with numerous minute lenticels. Leaves opposite, 4—8
by 1*75-2*75 inches, elliptic-lanceolate or oblong, acuminate, entire,
glabrous except when quite young, thinly coriaceous, two glands on the
margin of the leaf near the base one on either side of the midrib,
secondary nerves 5—8 pairs, very glossy and usually tinged pink when
young, glossy dark green above and pale and glossy beneath when
mature. Petiole '2—*4 inch long, deeply channelled. Flowers "75—1
inch diameter, fragrant, in pubescent axillary racemes 1—6 inches long
sometimes forming terminal panicles. Petals orbicular, fimbriate, white,
the upper one yellow in the centre. Fruit of 1—3 samaras, each with
3 obovate or oblanceolate wings, one 1*5—2 inches long, 'the other two
smaller.
Occurs throughout the area- up to 8,500 feet. Fairly common in moist rocky ravines
and in swampy localities. Flowers : March-April. Fruit *: April—June.
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2. ASPJDOPIEBYS, 4 . Juss.
Climbing shrubs. Leaves entire, eglandular, exstipulate. Flowers
panicled or fascicled; peduncles bracteate; pedicels slender. Sepals 5,
short, eglandular. Petals 5, not clawed, entire, white or yellow.
Stamens 10; filaments free or connate at the base. Ovary 3-lobed;
styles 3. Fruit of 1—3 samaras surrounded by a shield-like membranous wing.
Ispidopte^ys Wallichii, Hook. /.—A dextrorse climber with steins
up to 15 feet high and '5 inch diameter. Twigs, lower surface of the
leaves, and inflorescence clothed with, white or pale grey tomentum.
Leaves opposite, 3—7 inches long, ovate elliptic or sub-orbicular, base
rounded or subcordate, shortly acuminate, entire, glabrescent above;
lateral nerves prominent beneath, 4—5 pairs, arcuate. Petiole *4—'8
inch long. Flowers '3—'35 inch diameter, pale greenish-yellow,
scented, in long lax terminal panicles the lower branches in the axils
of leaves. Fruit of 1—3 samaras. Wing 1—1*5 inches long, oblongovate or orbicular, with conspicuous radiating nerves.
Occurs throughout the area, between 1,000 and 4,500 feet. Common in open dry
n iseellaneous or scrub forest. Flowers : July—September, Fruit : October—February."
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XVIII.—RUT ACE^E
Trees or shrubs, sometimes climbing, rarely herbs, abounding in
pellucid glands filled with essential oil. Leaves opposite or alternate,
usually compound, exstipulate. Flowers usually hermaphrodite and
regular, in cymes or panicles, rarely in racemes. Calyx of 4-5, rarely
3, small lobes. Petals 4-5, rarely 3, hypogynous, valvate or imbricate.
Disk- annular, crenate or lobed. Stamens usually either as many or
twice as many as the petals; filaments usually free, inserted around the
disk; anthers introrse. Ovary of usually 4—5 free or connate carpels;
styles as many as the carpels, free or more or less connate ; ovules usually
2 in each cell. Fruit a capsule berry or drupe, sometimes splitting into
cocci.
I.
^

II.

Armed.
A. Leaves 1-foliolate
B. Leaves trifoliolate
•L. A tree
2. A climber ...
C. Leaves imparipinnate
1. Prickles flattened, ultimately raised on a
woody pedestal. Fruit capsular
2. Thorns terete, not raised on a pedestal. Fruit
a berry
Unarmed.
A. Leaves simple. Stamens 5
B. Leaves 1-pinnate
1. Leaflets 1—7. Stamens 8—10.
(a) Leaves glabrous. Style persistent
(b) Leaves
pubescent.
Style
deciduous.
Flowers in terminal panicles
2. Leaflets 3—25. Style deciduous. .Flowers
corymbose or in few-flowered cymes
. ...
C. Leaves 2- or 3-pinnate

1.

Citrus.

2. Aegle.
3. Toddalia.

4.

Zanthoxylum.

5.

Limonia.

6.

Skimmia.

7.

Glycosmis.

8.

Glaus ena.

9. Murraya.
10. Bcenninghausenia

1. CITRUS, Linn.
Evergreen shrubs or trees, usually with axillary thorns. Leaves
alternate, 1-foliolate ; petiole often winged ; stipules 0. Flowers axillary,
solitary fascicled or in small cymes* Calyx 3—5-lobed. Petals 4—8,
thick, imbricate. Disk large. Stamens numerous, inserted round the
disk;: filaments irregularly polyadelphous. Ovary many-celled; style
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stout; stigma capitate ; ovules 4—8 in each eel!, 2-seriate. Fruit a large
inanj-eelled berry with coriaceous or fleshy rind.
Citrus medie&s Linn.
Yern. Nimbu, Bijora. Eng. Wild
Lemon.—An evergreen shrub 6—12 feet high with stems up to 4 inches
diameter. Young shoots glabrous. Bark smooth, yellowish-brown.
Blaze "1 inch, pale orange or pale yellow. Branches up to about
2 inches diameter armed with sharp, stout, straight, axillary thorns up
to 3 inches long. The branches often procumbent, and rooting freely in
contact with the ground. Leaves 3—6 by 1*2-3 inches, oblong or
elliptic with acute or rounded apex, rather obscurely crenate-serrate,
coriaceous, glabrous, pellucid-punctate, dull dark green above. Petiole
*2—"5 inch long, sometimes very narrowly winged. Flowers 1*5—1*75
inches diameter, scented, white tinged pink outside, often unisexual,
in few-flowered axillary cymes up to 1 inch long or solitary. Pedicels
*15—*2o inch long. Fruit 2-3 inches long, usually obovoid, yellow when
ripe, with a leathery rind.
Occurs throughout the subhimalayan tract up to 3,000 feet. Fairly common in
swampy or moist localities or in shady ravin3S, sometimes forming almost impenetrable
thickets. Flowers chiefly December—April. Fruit : December—April.
The plant described above is probably truly wild and indigenous within our area.
There is a Citrus found apparently wild in the Nighol valley of North Garhwal, bu';**no
specimens have been collected. The wild form of the orange 0. Aurantium, Jbinn. has not
yet, I belfove, been collected within our area. It is said.to differ from C. medico, in the
twigs being pale instead of purple, in the petals being without any tinge of pin-:, and in
the fiWers being always bisexual.

2. AEG-LE, Corr.
Trees, armed with spines. Leaves alternate, 3-foliolate. Flowers
hermaphrodite, rather' large, "white, in axillary panicles. Calyx 4—5lobed, deciduous. Petals 4—5, imbricate. Stamens numerous, inserted
round the disk. Ovary 8—20-ceIled, the cells peripheral round a thick
axis; style short; stigma deciduous; ovules numerous, 2-seriate in each
cell. Fruit a large 8—15-celled berry. Seeds numerous, embedded in
aromatic pulp.
Aegle Mannelos, Corr. Vern. Bel, Gen.—A small or mediumsized deciduous tree up to 4*5 feet girth and 45 feet high, armed with
1-2 straight sharp axillary thorns up to 2 inches long. Bark dark grey,
slightly corky, rough, with a few shallow vertical cracks. Blase
*5 inch, hard, pale orange-yellow. Leaves alternate, 3-foliolate, rarely
5-foIiolate. Petiole 1-2*5 inches long, terete. Leaflets 2—4 by 1-2'5
inches, ovate or ovate-lanceolate, prenate, acuminate, membranous,
pellucid-punctate, the .lateral opposite, Petiolule of terminal leaflet
up to 1 inch long, of lateral leaflets up to *1 inch long. Flowers about
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1 inch diameter, greenish-white, sweet-scented, in lateral and subterminal simple pubescent panicles 1"5—3'5 inches long, appearing with
the new leaves. Fruit 2-3 inches diameter (larger in cultivated forms),
globose or oval, grey or yellowish with a woody rind. Seeds numerous,
embedded in a clear mucilage and yellow sweetly-aromatic pulp.
Occurs throughout the area up to 4,000 feet. Common in dry miscellaneous forest
especially grazed areas, less frequent in sal forest. Flowers : May-June. Fruit ; MayJune of the following year.

3.

TODDALIA, Juss.

Shrubs, erect or climbing, generally armed with recurved prickles.
Leaves alternate, trifolioiate, the leaflets gland-dotted. Flowers small,
unisexual, in cymes or panicles. Calyx short, 5-lobed. Petals 5-6,
valvate. Stamens in male flowers as many as the petals; filaments
slender; anthers introrse; in female flowers reduced to staminodes.
Ovary 5-6-celIed in female flowers, rudimentary in male; style 0; stigma
capitate. Fruit 4—6-eelled, fleshy.
Toddalia aculeata, Pers. Vera.
Chingatti, BK—An evergreen
climber with rambling stems up to 50 feet high and 4 inches diameter.
B^rk pale brown, fairly smooth, with numerous conspicuous paler
circular lenticels and armed with small hooked prickles about "1 inch
long, raised on old stems on the top of a conical woody pedestal up to *5
inch high. Blaze *1—*8 inch, crisp, pale yellow closely mottled with
sclerotic orange portions in the outer half, turning pinkish-brown on
exposure. Leaves alternate, digitately trifolioiate. Petiole '6—1*2
inches long. Leaflets sessile, 2—4 by *7—1*5 inches, obovate-oblong
or oblong, crenulate, shortly blunt-acuminate, base acute, glabrous,
coriaceous, dark shining green above with many'slender parallel nerves
inconspicuous beneath. Flowers *15—*25 inch diameter, pale greenishyellow, in axillary and terminal pubescent panicles 1—2*5 inches long.
Fruit . "3—*5 inch diameter, sub-globose, with 5 shallow grooves,
yellowish. Seeds several, surrounded by a colourless mucilage.
Occurs throughout the area between 1,000 and 4,500 feet, usually in moist ravines
or in swampy localities. Flowers : February—April. F r u i t : July—September.

4. ZANTHOXYLUM, Linn.
Trees or erect or climbing shrubs, often armed with stout prickles.
Leaves alternate, trifolioiate or imparipinnate; leaflets opposite or
alternate, entire or crenate, often oblique, pellucid-punctate. Flowers
small, in cymes, often unisexual. Calyx 3—8- fid, rarely 0. Petals
3—5, sometimes 0. Disk small or obscure. Stamens 3—5, hypogynous,
reduced to scales in male flowers. Ovary of 1—5 carpels, rudimentary

72

XVIII.—BUT ACK2B.

in the male; styles free or connate above; stigmas capitate; ovules 2
in each cell. Fruit of 1—5 carpels, dehiscing ventrally.
I.—Petiole winged. Flowers apetalous.
1. Leaves glabrous. Flowers yellow
2. Leaves pubescent. Flowers purplish-red
II.—Petiole not winged. Flowers polypetalous

... 1.
... 2.
... 3.

alatum.
acantkopodium.
oxyphyllum.

1. Zanihoxylnm alatum, Roxb. Vern. Timru or Titigir, Gen.—
An evergreen or subdeciduous shrub or occasionally a small tree up
to 20 feet high and stein 9 inches diameter. Young shoots glabrous.
Branches armed with 'nearly straight prickles up to *5 inch long, raised
on old stems on the top of an oval woody pedestal. Twigs smooth,
greenish, with scattered pale lenticels. Bark pale brown, rather deeply
furrowed, corky. Blaze "3—'6 inch, pale yellowish-brown with or without paler streaks, soft, the whole rapidly darkening on exposure. Leaves
imparipinnate, 4—9 inches long, the rachis with a foliaceous green wing
up to *15 inch broad, often bearing straight pink prickles up to *6 inch
long. Leaflets 5—11, lanceolate, more or less serrate and each serratnre
with a pellucid gland, sparsely pellucid-punctate, acute or acuminate,
sessile, glabrous, dark glossy green above, pale beneath; the terminal
2'5—4"5 by '6—1*1 inches; the lateral smaller. Flowers polygamous,
yellow, in dense pubescent lateral panicles 1—3 inches long/' Fruit of
1—3 carpels. Carpels '15 inch diameter,, globose, red, glabrous. Seed
solitary, *1 inch diameter, globose, shining, black.
Occurs throughout the area between 3,000 and 7,000 feet. Common on open
grazing lands and in secondary scrub forest. Flowers : April—June. F r u i t : August—
October.

2. Zanthoxylmm acantfaopodiura, IQC.—An erect shrub 4—10 feet
high with stem up to 3 inches diameter. Young shoots glabrous or
shortly pubescent. Stems and branches armed with broad-based straight
prickles up to *6 inch long, raised on old stems on the top of an oblong
woody pedestal. Bark greenish-ashy, smooth, with numerous pale
circular raised lenticels. Blaze *1 inch, greenish. The whole plant
very aromatic. Prickles, young shoots, and rachis and midrib of
leaflets usually tinged pink or with pink glandular spots when young.
Leaves imparipinnate, 4*5—10 inches long, the rachis with a foliaceous
green wing up to *2 inch broad, the rachis and midrib usually armed with
straight prickles up to *5 inch long. Leaflets 5—18, subequal, 1*5—3
inches long, oblong-lanceolate or the basal pair often ovate, acute,
serrate with a gland at the base of each tooth, gland-dotted, shortly
pubescent on both surfaces, main lateral nerves distinct 10—20 pairs,sessile. Flowers '15—*2 inch diameter, dull purplish-red, in axillary:
rounded panicles up to *5 inch long, usually 2 together in each leaf-axIL-
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Stamens twice the length of the sepals. Anthers yellow. Fruit of 1—4
carpels. Carpels "15 inch diameter, globose, slightly hairy. Seed
solitary, *1 inch diameter, globose, shining, black.
Occurs at Nairn Tal between 5,000 and 7,500 feed and is apparently also found in
parts of the Almora District. It is found both in oak forest and on open sunny aspects,
and is not uncommon round Naini Tal. Flowers : September. Fruit : August-September. In the absence of flowers or fruit this species may be distinguished from Z. alatum
not only by the pubescent leaflets but also by the leaflets being dull instead of glossy
above and by the glands not appearing as raised spots on the upper leaf-surface as is the
case in Z. alatum.

3. Zanthoxylnm oxyphyllum, Edgew.—An evergreen shrub with
sarmentbse weak rambling stems usually supported by the surrounding
trees and shrubs and reaching 15 feet high and 2 inches diameter.
Young shoots glabrous. Stems and branches armed with straight or
hooked prickles up to *7 inch long, raised on old stems on the top of an
oblong woody pedestal. Twigs smooth, green, not le'nticellate. Bark
greenish-brown, smooth, with conspicuous pale circular lenticels arranged
in longitudinal lines. Blaze *1 inch, greenish. Leaves imparipinnate,
7—16 inches long, rachis not winged but profusely armed with purplish
prickles above and below, the upper ones straight or sometimes absent
the lower usually recurved. Leaflets 11—27, subequal, 1*25—3*5 by
•6-3-1*5 inches, ovate to oblong-ovate, acuminate, base rounded, glandular-serrulate, gland-dotted beneath, the lower pairs usually alternate
the upper opposite, glabrous. Petiolules '05—"15 inch long, puberulous.
Flowers *2 inch diameter, dark purplish-red, in terminal pubescent'
panicles 1—3 inches long, usually with a few prickles on the rachis.
Anthers bright yellow. Fruit of 1—5 carpels. Carpels '2-"3 inch
diameter, globose, dull red, glabrous. Seed solitary, *2 inch diameter,
shining, black.
Occurs throughout the hills between 6,000 and 9,000 feet. Usually found in
shady forest of Quercus dilatata on north aspects. Local, but often fairly common
where it occurs. Flowers : May. Fruit : November-December,

5. LIMONIA, Linn.
Shrubs or small trees, often armed with spines. Leaves alternate,
3-foliolate or imparipinnate with usually opposite leaflets; petiole and
rachis winged. Calyx 4-5-lobed or -partite. Petals 4-5, imbricate
.Stamens 8—10, free.- Ovary 4-5-celled; style short, stigma obtuse or
capitate; ovules 1-2 in each cell. Fruit a 1—4- celled and -seeded berry.
Seeds imbedded in mucilage.
Limosila acidissima, Linn. Vern. Kath-bel, SG.—A shrub or
small tree up to 1*5 feet girth and 25 feet high, armed with sharp
rigid straight thorns *5—1 inch long. Shoots pubescent. Bark,
yellowish-brown, rough, often with long vertical cracks, corky. Leaves.
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pinnate, 3—6 inches long; petiole and rachis jointed, the former narrowly, the latter very broadly winged. Leaflets 5—7, the lateral opposite,
i—2 inches long, sessile, rhomboid-ovate to lanceolate, usually obtuse
and notched at the tip, base cuneate, margin crenulate, glabrous, glanddotted. Flowers tetranierous, "3 inch diameter, .white or pale yellow,
fragrant, in short close axillary racemes *5—1 inch long often with 1-2
leaves at the base. Peduncles solitary or 2-3 together. Pedicels '2-"3
inch long. Berry \V5 inch diameter, globose, black when ripe. Seeds
1—4 imbedded in very bitter pulp.
Occurs in the Bhabar and outer hills up to 3,000 feet, but has not yet been
recorded east of the Kosi river. Not common. It is usually found in dry miscellaneous
forest. Mowers : Apr.ii-M'ay. Fruit : November-December.

6.

SKIMMIA, Thunb.

Unarmed shrubs, strongly scented. Leaves alternate, simple,
entire. Flowers polygamous, crowded in terminal panicles. Calyx,
4-5-lobed, imbricate. Petals 4-5, valvate or slightly imbricate. Disk
obsolete. Stamens 4-5, imperfect in the female flower. Ovary entire,
2—5-celled; style single or 0; stigma capitate, 2—5-lobed; ovules
solitary. Fruit a fleshy drupe with 2—5 cartilaginous 1-seeded stones.
Skimmia Lanreola, Sieb. and Zuec. Yern. Nmr, NG. Naif a,
BK.—An erect evergreen glabrous shrub 2—4 feet high with"' stems up
to 1 inch diameter. Bark fairly smooth. Blaze yellow. All parts
strongly aromatic. Leaves crowded towards the ends of the branches,
3—6 by *8—1\5 inches, closely gland-dotted, oblong-lanceolate or
oblanceolate, acute or acuminate, thick, softly coriaceous, lateral serves
obscure. Petiole *1—*3 inch long, stout, flattened above. Flowers
'3—'5 inch diameter, pale greenish-yellow7, fragrant, in compact, erect,
terminal panicles 1*5—2 inches long. Stamens yellow, as long as the
petals. Drupe ovoid, '5—*7 inch long, red when ripe.
Occurs throughout the hills between 7,000 and 10,500 feet. Common in shady
forest especially on north aspects, sometimes at the uppermost forest limit. Usually
gregarious forming rather dense patches. Flowers : April-May. F r u i t : October.

7. GLYCOSMIS, Correa.
. Unarmed shrubs or small trees. Leaves 1-foliolate or imparipinnate; leaflets alternate. Flowers small, in panicles. Calyx 4-5-lobed;
lobes broad, imbricate. Petals 4-5, imbricate. Stamens 8—10, free,
inserted round a disk. Ovary 2—5-celled; style shot; stigma capitate;
ovules 1 in each cell. Fruit a dry or pulpy berry, 1—3-seeded.
* .-. Glycosuria pentaphylla, Correa. Vern. Ban-nimbu% E.—An evergreen shrub 4—10 feet high with stems up to 5 inches diameter. Twigs
stout, smooth, glabrous, green. Bark fairly smooth. Blaze "2—*4 inch,
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rather fibrous, pinkish- or purplish-brown. Leaves alternate or subopposite, 1—7- foliolate; rachis smooth, terete, up to 6 inches long.
Leaflets opposite or alternate, variable in size and shape; the terminal
usually much the larger and measuring 4—10 by 1*75—3*25 inches;
all oblong or elliptic-oblong, apex variable, undulate, entire or remotely
crenulate, base acute, gland-dotted, rather coriaceous, glabrous, aromatic
when crushed, with about 9—12 pairs of lateral nerves. Petiolule *05—"2
inch and rarely up to *5 inch long. Flowers "l-*2 inch diameter, whitish
or yellowish, in pubescent or puberulous axillary and terminal panicles
1*5-4 inches long. Berry *3—*5 inch diameter, depressed globose, dirty
yellowish or pinkish. Seed 1.
Occurs in the Bubhimalayan tract up to 2,000 feet. Abundant both in sal and
moist miscellaneous fores-ts where it often forms dense undergrowth. Very gregarious.
Flowers and fruit during most months of the year.

8. CLAUSENA, Burm.
Unarmed shrubs or trees. Leaves imparipinnate; leaflets alternate,
gland-dotted. Flowers small. Calyx 4-5- lobed. Petals 4-5, free,
imbricate. Stamens 8—10, inserted round the disk, alternately longer
anct shorter. Ovary usually 4-5- celled; style thick; ovules 2 in each
cell. Fruit a 2—5- celled berry,
Clansetia pentaphylla, IDC—An erect shrub 3—6 feet high. Twigs
tomentose, terete. Leaves alternate, 3—7-foliolate; the rachis terete,
tomentose, stout, up to 7 inches long. Leaflets alternate or subopposite,
3—7 by 1*5—35 inches, elliptic rhomboid or ovate, acuminate or acute,
base cuneate usually acute and oblique, entire rarely obscurely toothed,
pubescent on both surfaces especially along the nerves, glandular
especially on the leaf margin, pellucid-punctate, thinly coriaceous,
aromatic when crushed, with about 7-32 pairs of lateral nerves. Petiolule '05—*2 inch long. Flowers '2 inch diameter, yellowish, tetramerous,
in terminal softly pubescent panicles 4—12 inches long. Berry '4—"7
inch long, ovoid, pale orange, vemicose with tufts of short hair or glabrescent when ripe.
Occurs in the subhimalayan tract up to 2,000 feet. Flowers : April—-3une. Fruit:
July—Sept emb 3r.

9. MURRAYA, Linn. •

'

Shrubs or small trees, unarmed. Leaves pinnate; leaflets, alternate. Flowers in corymbs or cymes, rarely solitary. Calyx 5-lobed.
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.Petals 5, free, imbricate. Stamens 10, inserted outside the disk; filaments alternately shorter and longer. Ovary '2—5- celled; style deciduous ; stigma capitate; ovules solitary or 2 superposed in each cell. Fruit
a. 1-2- celled berry.
-Leaflets 3—9. Flowers few
...
Leaflets 9—25. Flowers numerous .

...
...

... 1.
... 2.

exotica,
Koenigii.

1. Miimya exotica, Linn. Vern. Marchula, Gen. Marchia,
BD.—An evergreen shrub or small tree up to 3 feet girth and 15 feet
high, with dense spreading crown. Stem crooked and becoming fluted
at the base with increasing age. Bark rough, pale yellowish-brown,
rather corky. Blaze *1 inch, pale yellow, scarcely fibrous. Young
parts pubescent. Leaves 4—7 inches long. Petioles glabrous.
Leaflets 3—9, alternate or subopposite, *5—3 inches long, the terminal
the largest; all ovate-elliptic or rhomboid, usually acuminate, entire,
glabrous, glossy dark green above, paler and glossy beneath, base acute
and oblique. Petiolules "1—'2 inch long. Flowers "7—1*4 inches
diameter, white, very fragrant, in axillary or terminal corymbs up to
1*21 inches long or in few-flowered lax cymes. Berry '5—'7 inch long,
oblong or ovoid, narrowed at both ends, smooth, red when ripe, seated
on the persistent calyx.
Occurs throughout the subhima-Iuy<m tract and in the central and outer ranges
between 1,500 and 4,500 feet. Fairly common in shady forest especially along ravines.
Flowers.: March—July. Fruit : November—February.

2. Mtoraya Koenigii, Spreng. Vern. Gandhela, Gen. (lannia,
BD.—An evergreen shrub usually 5—15 feet high but reaching 20 feet
with stem 8 inches diameter. Twigs pubescent. Bark of stems up to
about 3 inches diameter smooth, dark purplish-brown or greenish-black
with numerous minute pale lenticels often coalescing to form short
longitudinal lines; on old stems rough, dark brown. Blaze *2—"35
inch, not or scarcely fibrous, pale yellow. Leaves 5—14 inches long.
Petioles pubescent. Leaflets. 9—25, usually 1—2'5 by '5—1 inch but
the lowest often much smaller and rounder, ovate rhomboid or lanceolate,
acuminate with obtuse notched or acute tip, base oblique, irregularly
crenate-dentate, glabrous or nearly so above, pubescent beneath, sprinkled with black dots. Petiolules *l-*2 inch long. Flowers '4-*5 inch
diameter, white, sweet-scented, in much-branched terminal pubescent
corymbs. Fruit *3—*5 inch long, globose or ellipsoid, somewltat
laterally compressed, pink with pellucid dots finally turning shining
purplish-black. Seeds large, green, surrounded by a white juicy pulp.
Occurs throughout the area up to 4,000 feet. Abundant in most types o( [ores?
and very gregarious in habit Flowers : March—May. F r u i t : June-July.
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10. BOENNINGHAUSENIA, Reichh.
An undershrub. Leaves alternate. Flowers in compound terminal
leafy panicled cymes. Calyx 4- lobed, persistent. Petals 4, oblong,
imbricate. Stamens 6—8, alternately longer and shorter. Ovary longstipitate, 3—5- lobed and -celled; styles 3—5, connate. Ovules 6—8 in
each cell. Fruit of distinct carpels.
Boenninghausenia alfof flora, Reichenb.—An erect deciduous or
subdeciduous undershrub 1—3 feet high with stems up to *25 inch
diameter, the basal half usually persistent and more or less woody.
Bark smooth, peeling off in thin papery strips. Leaves 2—7 inches
long, 2-and 3- pinnate. Leaflets variable in size up to *8 inch long,
elliptic rhomboid or obovate, entire., tip emarginate or rounded, membranous, glabrous, pale glaucous green above, strongly aromafcic when
crushed. Petiolules 0—*1 inch long. Flowers '15—'25 inch long, in
terminal spreading leafy panicles usually 6—12 inches long. Petals
white, each with about two small yellow spots inside. Stamens about
twice as long as the corolla. Carpels 3—5, *1 inch long or less, dark
brown, deeply ribbed.
Occurs throughout the hills between 4,000 and 7,500 feet. Common and often
gregarious in shady oak forest. Flowers ; July—October. Fruit ; November.

Mi

w
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Trees or shrubs, usually with bitter bark. Leaves alternate, pinnate
or rarely simple; stipules 0 or deciduous. Flowers regular, small, 1sexual or polygamous rarely hermaphrodite. Calyx 3—5-lobed. Petals
3—5, rarely 0, valvate or imbricate. Disk usually present. Stamens
as many as or twice as many as the petals, rarely indefinite, inserted at
the base of the disk; filaments free; anthers usually introrse, dehiscing
longitudinally. Ovary free, 1—6-celled; styles 2—5, free or united;
ovules usually 1 in each cell. Fruit usually of 2—6 distinct carpels,
sometimes samaroid or baccate. Seeds usually solitary.
PICEASMA', Blume.
Trees or shrubs. Leaves imparipinnate. Flowers dioecious or
polygamous, in axillary panicles. Calyx minute, 4-5-toothed. Petals
4-5, often enlarging after flowering, valvate. Stamens in males as many
as the petals, inserted round the thick disk", in females often wanting.
Ovary of 3—5 distinct lobes each with, a solitary ovule. Fruit of 1—5
fleshy or membranous drupes.
PIcrasma quassioldes, Bennett. Vern. Karwi, NG.—A large
deciduous shrub or small tree up to 4 feet girth and 40 feet high. Young
shoots, petioles and the rachis of young leaves rather densely clothed
with rusty pubescence. Twigs and branches smooth, grey, with
numerous small circular lenticels. Bark dark brown, roughish. Blaze
•25—-g inch, white or yellowish.. Leaves and bark bitter. Leaves
9—18 inches long, pubescent. Leaflets 7—15, increasing in size from
the base, the lateral opposite, the terminal 3*5—7 by 1*25—2*5 inches;
all ovate to lanceolate, long-acuminate, serrate, membranous, nearly
glabrous when mature. Petiolnles of the lateral leaflets 0—'1 inch long,
of the terminal leaflet 'o—1*25 inches long. Flowers *25—*3 inch
diameter, green, in axillary corymbose pubescent panicles 3—6 inches
long. Fruit of 3—5 rather membranous drupes *2-'3 inch diameter,
black when ripe, each containing one seed.
Occurs on the slopes of the main Himalayan range in North G-arhwal between
6,000 and 8,000 feet, but has nc4 yet been recorded from Almora. Fairly common in
shady forest. The leaves turn yellow before falling. Flowers : May-June.
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XX.--OCHNACE.gE.
Trees or shrubs. Leaves alternate, glabrous, simple or rarely
pinnate, stipulate. Flowers regular, hermaphrodite, conspicuous, in
racemes panicles or umbels rarely solitary. Sepals 4-5, free; imbricate,
persistent. Petals 5, rarely 4—10, free, imbricate. Disk usually thick
and enlarged in fruit. Stamens definite or indefinite, inserted at the
base of the disk. Ovary 1—10-celled; styles simple; ovules 1—2 in each
cell or indefinite. Fruit indehiscent, of several 1—4-seeded drupes or
pyrenes, or capsular.
OCHNA, Linn.
Trees or shrubs. Leaves simple, usually serrate or crenate.
Flowers in racemes panicles or umbels, conspicuous, yellow, from the
ends of short woody branches. Sepals 5, imbricate, persistent, coloured.
Petals 5—10, imbricate. Stamens numerous, shorter than the petals.
Ovary deeply 3—10- lobed; lobes 1-celled; ovule 1 in each. cell. Fruit
of 3—10 distinct drupes seated on the enlarged disk.
Octina pumila, Ham.—A glabrous imdershrub with a woody rootstock sending up annual, erect, scarcely woody shoots 6—18 inches high.
Leaves 3—6 by 1-2*5 inches, broadly oblanceolate, apex rounded or
acute, base gradually narrowed, finely and sharply serrate with apiculate
ascending teeth, midrib prominent beneath. Petiole "l-*2 inch long.
Stipules 43-—"6 inch long, linear-lanceolate. Flowers 1*5—2 inches
diameter, in pedunculate few-flowered axillary umbels l*5-4'5 inches
long. Peduncle 1—3 inches long. Pedicels *5—1*5 inches long.
Drupes usually 4—6, *3-*4 inch long, oblong, greenish.
Has been collected in the Jaspur Range of the Eamnagar Division. It is usually
found in open grassy sal forests and on waste hinds. Flowers ; April—June.
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XXI.—BURSERACE^:.
Trees or shrubs secreting oleo-resins in the cortex. Leaves alternate, rarely opposite, imparl pinnate, 3-foliolate or rarely l-foliolate,
exstipulate or rarely stipulate. Flowers regular, hermaphrodite or polygamous, usually small, in racemes or panicles. Calyx 3—6-lobed,
.Rubricate or valvate. Petals 3—6, free or rarely connate, imbricate or
varvate. DISK tree or adnate to the calyx-tube. Stamens as many as Oi.
twice as many as the petals, inserted below or on the disk; filaments
usually free. Ovary free, usually 2—5-celled; ovules 2, rarely 1 in each
cell. Fruit drupaceous, indehiscent with 2—5 pyrenes, rarely dehiscent
and pseudocapsular.
G-AKUG-A, Roxh.
Large trees. Leaves imparipinnate, crowded at the ends of the
branches; leaflets opposite; stipules 0. Flowers polygamous, in muchbranched panicles. Calyx campanulate, 5-Iobed, valvate. Petals 5,
inserted on the tube of the calyx, outside the disk. Stamens 10,
inserted with the petals. Ovary 4-5-celIed; ovules 2 in each cell. Fruit
a fleshy drupe with 1—5 bony pyrenes, each 1-seeded.
Garaga pinnata, RoxiJ Vern. Titmer, EA and E.—A small or
medium-sized deciduous tree up to 7 feet girth and 60 feet high. Bark
roughish, dark brown sometimes almost silvery at others blackish in
parts, exfoliating in irregular woody scales. Blaze '5—1 inch, soft, not or
very shortly fibrous, without distinct fibrous bands, pink to reddishbrown. Young shoots pubescent. Leaves alternate. 6—18 inches long.
Leaflets 11—21, up to 4 by 1*5 inches, ovate or oblong-lanceolate, crenate,
long-acuminate, oblique, more or less pubescent on both surfaces even
when mature. Petiolules *1—*2 inch long. Flowers *25 inch long,
yellow, in axillary tomentose panicles 6—12 inches long, appearing with
or before the leaves, crowded towards the ends of the shoots. Drupe
*7—1*2 inches diameter, globose, smooth, greenish-yellow; containing
^1—4 pyrenes.
Occurs throughout the area up to 3,500 feet. Fairly common in dry miscellaneous
forest. Flowers : March-April. Fruit: September-October,
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Trees or shrubs. Leaves alternate; usually pinnate rarely simple
or bipinnate; stipules 0. Flowers regular, hermaphrodite or polygamodioecious. in panicles. Calyx usually small, 3—6-lobed, rarely entire
or with free sepals, usually imbricate. Petals 3—8, free or rarely connate at the base. Disk tubular or annular, rarely obsolete. Stamens
4—12; filaments connate in-a tube, rarely free. Ovary usually free,
2—8-celled; style simple; ovules 2, rarely more or solitary. Fruit
various. Seeds sometimes aril late or winged.
I.—Leaves 1-pinnate.
A. Seeds winged. Stamens not united into a tube
B. Seeds not; winged. Stamens united into a tube
1. Fruit a drupe
...
...
...
2. Fruit a capsule, '5 inch diameter
...
3. Fruit a capsule, 1'5—2 inches diameter
...
W..—Leaves 2- or 3-pinnate.
Seeds not winged.
Starfiens united into a tube ...
...
...

1.

Cedrela.

2.
3.
4.

Azadirackta.
Heynea.
Dysoxylum.

5.

Melia.

1. CEDBELA, Linn.
Tall trees. Leaves imparipinnate. Flowers hermaphrodite, small,
white, in terminal or subterminal panicles. Calyx short;, 5-lobed.
Petals 5, free, imbricate. Stamens 4—6, free, inserted on a raised disk,
sometimes with alternating staminodes. Ovary 5-celled; style slender;
ovules 8—12 in each cell, biseriate. Fruit a coriaceous 5-valved capsule.
Seeds winged at one or both ends.
Leaflets entire. Seeds winged at both ends ...
Leaflets serrate. Seeds winged only at the apex

... 1.
. . 2.

Toona.
serrata.

1. Cedrela Toona, Roxb. Vera. Tun, Gen. Suni, BK. Eng.
Toon.—A large deciduous tree commonly up to 9 feet girth and 90 feat
high. Bark dark grey or reddish-brown, rough with shallow reticulate
cracks exfoliating in irregular woody scales. Blaze *5-*6 inch, fibrous
throughout, pink or pinkish-brown sometimes with a few white bands
towards the outside, bitter to the taste, juice turning purple on the blade
of a knife. Leaves 12—24 inches long, usually glabrous when m it are
or with tufts of hair in the nerve-axils beneath, often paripinnate by the
abortion, of the terminal leaflet. Leaflets 10—30, opposite or alternate.
2—6 by *7—2*5 inches, lanceolate or ovate-lanceolate, acuminate, entire
or faintly sinuate, base oblique. Petiolules "2—*5 inch long. Flowers

xxii.—MECiiAC&ae.

88

•15—-2 inch long, cream-coloured, scented, in drooping or suberect
terminal panicles 6—16 inches long, the pedicel* not reflexed in fruit.
Capsule '7—1 inch long, oblong. Seeds winged at both ends.
Occurs throughout the area up to 4,500 feet. Common in low-lying depressions
and on the banks of streams. Frequently planted. Flowers: March-April. Fruit :
June-July.

2. Cedrela senate, Boyle. Vern. Dalla or Dal, Gen. Eng. Hill
Toon.—A small or large deciduous tree attaining 11 feet girth and 100
feet high. Bark dark brown, rough, with regular and fairly deep
vertical fissures about 1 inch apart. Blaze 1 inch, fibrous throughout,
pink or red. Twigs stout, the leaves approximate towards the.ends of
the branches, leaving large and prominent heartshaped leaf-scars.
Leaves 2-3 feet long, or up to 4*5 feet on young trees, usually imparipinnate, the midrib usually reddish at least when young. Leaflets 13—33,
opposite, 3—6 by 1-2 inches, elliptic-oblong or oblong-lanceolate, acutely
acuminate, serrate, base oblique, glabrous or pubescent on the nerves
beneath when young, emitting a foetid smell when bruised. Petiolules
*1—*5 inch long. Flowers '15—"2 inch long, foetid, pinkish, in large
drooping subterminal panicles 2—4 feet long, the pedicels reflexed in
fruit. Capsule 1—1'5 inches long, ovoid, reddish-brown. Seeds winged
at the upper end only.
Occurs throughout the hills between 4,000 and 7,500 feet. Scarce along the outer
ranges, fainy coinmon in the interior especially in secondary forest on north aspects and
in. ravines. Flowers: May-June. Fruit: October.

2.

AZADIRACHTA,4.«7tw*.

A tree. Leaves alternate, imparipinnate. Flowers hermaphrodite,
in axillary panicles. Calyx o-lobed. Petals 5 much exceeding the
calyx, free, imbricate. Disk 0. Staminal tube 9-10-lobed at the apex;
anthers opposite the lobes. Ovary 3-celled; style elongate; stigma 3lobed; ovules 2 in each cell. Fruit a 1-seeded drupe; endocarp woody.
Azadfraohta indicaf A. Juss. Vern. Nlm, Gen.—A medium-sized
glabrous evergreen tree. Leaves 8—15 inches long, crowded towards
the ends of the branches. Leaflets 9—17, 1—3 by *5—*1 inch, subopposite. obliquely lanceolate or falcate, acuminate, coarsely serrate,
often somewhat iobed near the obtuse base, bright green and shining
abore, paler beneath. Petiolules up to '1 inch long. FID were *3 inch
diameter, white, scented, in branched glabrous panicles 3—-7 inches long.
Stamina! tube *2 inch long, glabrous, a little shorter than the petals.
Drupe '5—*7 inch long, ellipsoid, greenish-yellow when ripe.
Occurs in the subhimalayan tract where it is frequently planted round village* or
as a roadside tree, it appears also to be self-sown, at least in adjoining tracts u not
within our area itself, though there is I think no evidence to show that it is truly indigenous. Flowers : March-Apri*. Fruit: July.
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HEYNEA, Roxb.

Trees or rarely shrubs. Leaves imparipinnate; leaflets 5—11,
opposite. Flowers small, hermaphrodite, in panicles. Calyx 4-5- lobed.
Petals 4-5, free, subimbricate. Stamens 8—10, the tube cleft into as
many 2- toothed segments; anthers attached between the teeth. Disk
annular. Ovary sunk in the fleshy disk, 2-3- celled; ovules 2 in each
cell. Fruit a 1- celled, 2- valved capsule. Seeds arillate.
Heymea trijuga, Roxb. Vern. Ban-ritha, II and EA.—A small
evergreen tree. Bark grey or brown with shallow cracks. Blaze *25
inch, deep reddish-brown to crimson. Twigs pubescent, lenticellate.
Leaves 12—18 inches long. Leaflets 5—9, 3—6 by 1*5—2*5 inches,
oblong or ovate, acuminate, base rounded, entire, glabrous, pale and
glaucous beneath, with about 10—15 pairs of lateral nerves. Petiolule
*2—*8 inch long. Flowers '15—*2 inch diameter, white, in lax, terminal
and axillary, corymbose, pedunculate panicles 6—12 inches long. Peduncles 4—9 inches long, slender; the peduncle and branches minutely
pubescent. Capsule *5—*6 inch diameter, globose, reddish. Seeds 1
(rarely 2) black, surrounded by a thin white aril.
Occurs in the Bhabar and outer hill ranges east of the Gaula river between 1,000
and* 5,000 feet elevation. Flowers : April-May. "Fruit: November—January.

4. DYSOXTLUM, Blume.
Trees. Leaves large, usually alternate, imparipinnate or abruptly
pinnate; stipules 0. Flowers hermaphrodite. Calyx subentire or 4-5lobed. Petals 4-5, valvate or slightly imbricate. Staminal tube
cylindrical, dentate or crenulate; anthers 8—10, included or half exserted.
Disk tubular or cup-shaped. Ovary free, 2—5- celled, attenuated into
a long style; ovules 1-2 in each cell. Fruit a 1—4- celled loculicidal
capsule; valves coriaceous. Seeds sometimes arillate,
Bysoxylum blnectanferam,. Hook ./. Syn. D. wiacrocarpum,,
Bedd.—A small or medium-sized tree up to 5 feet girth and 50 feet
high. Bark pale brown or ashy, fairly smooth or roughish with an
exterior corky layer. Blaze *3—"8 inch, rather hard, not fibrous, pale
orange with or without darker streaks. Twigs stout, smooth, clothed
with a thick pale scurfy crustation. Leaves alternate, 12-24 inches long,
imparipinnate. Petiole and rachis glabrous. Leaflets 6—11, alternate,
4—9 by 1*5—3*5 inches, elliptic-oblong or oblong, the lower leaflets
broader and often much smaller, entire or sinuate, acuminate, base
rounded or cuneate and often very oblique, glabrous, dark glossy green,
midrib prominent beneath; lateral nerves 7—12 pairs, arcuate, not
reticulate between. Petiolule *2-"3 inch long. Flowers *3-*4 inch
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diameter, in terminal minutely pubescent panicles 2—4 inches long.
Calyx shortly 4-lobed or -toothed, about half the length of the petals.
Ovary 4-oeIled. Capsule 1"5—2 inches diameter, orange suffused with
reddish, smooth, globose or pyriform, 8-grooved (4 less distinct;)
narrowed at the base. Seeds 1—3, large, black, enclosed in a scarlet aril,
This species has only been collected from the east of the Haklwani Division nea»
Pilapani where it is found growing with jamun in a moist situation between GOO and 700
feet elevation. Flowers : September. Fruit : January.

5. MELIA, Linn.
Trees or shrubs. Leaves alternate, 2-3-pinnate. Flowers
hermaphrodite in large axillary panicles. Calyx 5-lobed, imbricate.
Petals 5, free, exceeding the calyx. Disk annular. Staminal tube
slightly dilated and herniate at the mouth; anthers 10, included. Ovary
•j—8-celled; style elongate; stigma capitate. Fruit a fleshy drupe with
hard woody endocarp; cells 1-seeded.
Melia Azedaiach, Linn. Vern. Dairikan, Gen. Denkna, NG-.
Betun, B. Betain, EA. Bng. Persian Lilac.—A medium-sized
deciduous tree up to 5 feet girth and 45 feet high. Bark dark grey or
blackish with shallow somewhat reticulate fissures, bat smooth on
young stems. Blaze '3—'5 inch, coarsely fibrous, pale yellowish with
darker parallel lines. Young shoots clothed at first with stellate hairs
but rapidly becoming glabrous. Leaves bi-occasionally tri-pinnate,
12—24 inches long. Pinnae 3-4 pairs, more or less opposite, up to 12
inches long. Leaflets 3—11, opposite or nearly so, "5—2 by *3—1 inch,
ovate or lanceolate,, glabrous or nearly so, base often oblique, acuminate,
serrate or gashed, sometimes lobed. Petiolules 0—*3 inch long, that
of the terminal leaflet sometimes longer. Flowers *25—*3 inch long,
fragrant, in long-peduncled panicles 3—9 inches long, ptiberulous at
first. Petals lilac. ,Staminal tube *2-'3 inch long, purple. Drupe '5-'6
inch long, globose or ellipsoid, 5-6-celIed, yellow and plump when ripe
becoming wrinkled and remaining on the tree long after ripening,
Occurs throughout the area up to 4,000 feet. It is commonly planted round villages
and along roads and is frequently found self-scron. I see however ,no reason to believe
that the tree is indigenous in our area. Flowers ; March—May. Fruit : November
February.
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XXIII.—OLACACEiE.
Trees or shrubs, sometimes straggling or climbing. Leaves usually alternate; stipules 0. Flowers small, hermaphrodite. Calyx small,
sometimes accrescent. Petals 5-6, free or slightly connate at the ba.se.
Stamens as many as and opposite to or twice as many as the petals,
sometimes with as many or twice as many staminodes alternate with
them. Disk usually embracing the base of the ovary. Ovary free,
1—5-celled ; style simple; ovules-solitary or 2-3 in each cell. JPriiit a
1-seeded drupe.
OLAX, Linn.
Trees or shrubs, often climbing, sometimes armed. Leaves alternate, simple. Flowers in axillary racemes or panicles, sometimes
solitary. Calyx minute, enlarged in fruit. Petals hypogynous, valvate,
free or more or less connate, usually 3. Stamens usually 3 fertile,
with 6 bifid staminodes. Ovary free, more or less 3-celled; stigma 3lobed; ovules 3. Fruit more or less enclosed in the accrescent calyx;
stone crustaceous.
Olax nana, Wall.—An undershrub with woody rootstock, sending
up annual erect striate herbaceous shoots 1-2 feet high. Leaves 1-2'5
by *3—*6 inch, subsessile, oblong-lanceolate or linear-oblong, entire,
obtuse, glabrous, dark green above, glaucous beneath, margins recurved.
Flowers white, "25—*3 inch diameter, solitary, axillary. Peduncles
"25—"5 inch long, slender. Fruit an oblong or obovoid drupe, *5 inch
diameter including the accrescent fleshy scarlet calyx.
This species seems to occur in the subhimalayan tract, though there are no
specimens from our area at Dehra Dim. At Kew however there is a sheet collected by
laikener labelled Garhwal, and other sheets from Hardwar and Pilihhit both just outside
the area of this flora. It is a plant of dry grass lands. Flowers : April-May. Fruit :
May-June.
Olax scandens, Koxb* is also found within our area according to Duthie, but as
there seems to be some doubt about this I have not described it separately here t It is
a large usually scandent shrub with orbicular to ovate leaves 1—3 inches long, pubescent
beneath, and white flowers "25—*3 inch long in short axillary racemes appearing from
April to June. The fruit is a yellow fleshy drupe -3 inch diameter ripening from
October to December.
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XXIV.—ILICACE^:.
Trees of shrubs. Leaves alternate, simple, usually coriaceous and
evergreen; stipules 0 or minute. Flowers regular, small, usually
dioecious, in axillary cymes fascicles or umbels. Calyx 3—6-lobed.
Petals 4-5, rarely more, connate at the base or free in the female,
imbricate. Stamens isomerous with the petals and alternate with them,
inserted on the base of the corolla. Diek 0. Ovary free, 3—6-celled
rarely more; ovules 1 or 2 in each cell; style 0 or very short; stigma
capitate or discoid. Fruit a drupe with 2 or more, 1-seeded, free or
connate, stones.
ILEX, Linn.
Trees or shrubs. Calyx 4—6-lobed. Corolla rotate;
free or connate at the base. Stamens adhering to the
c8roUa in the male, imperfect and often hypogynous in
Ovary 2—12-celled. Stigmas free or confluent Drupe
stones; pericarp thick and bony.
A. Leaves usually spinous-toothed. Stones visually 2
B. Leaves serrate.
1. Stones usually 4. Fruit black when ripe
2. Stones usually 5—7. Fruit red when ripe
G. Leaves entire. Stones usually 5
...

petals 4—6,
base of the
the female.
with 2—12

... 1. dipyrena.
. . 2- odorata.
... 3. fragilis.
... 4. Boniana.

1. Ilex dipyrena, Wall. "Vera. Kand&i, G- and B3L Kandela.
G-. Kandtr, Gk—A small evergreen tree with stout horizontal branches
forming a dense crown. Bark grey, fairly smooth, often with large
horizontal wrinkles and sometimes with conspicuous vertical lines of
lenticels. Blaze rather hard and crisp, pale yellow mottled with brown.
Leaves 2—4 by '7—1*5 inches, ovate, elliptic-lanceolate or lanceolate,
usually with strong spinous teeth, dull green above, paler beneath,
mucronate, very coriaceous, glabrous, margins thickened and tslightly
recurved. Petiole *05*~-*2 inch long, stout, channelled. Mowers *3-#4:
inch diameter, pale greenish or greenish-yellow, scented, usually 2sexual, in axillary globose clusters. Pedicels very short, stout. Drupe
"8 inch diameter, globose, scarlet, usually with 2 stones which are
deeply grooved on the convex side.,
Occurs thoughout the hills between 5,000 and 10,500 feet. Common in shady oak
forest. Flowers : April-May. Fruit: December—February.
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2. Ilex odorafca, Bitch-Ham.—A small evergreen tree up to 4 feet
girth and 40 feet high with a dense crown of dark foliage. Bark pale
brown, slightly rough owing to the presence of raised circular lenticels.
Blaze '35 inch, pale yellow mottled with pale orange. Twigs green.
Leaves 4—8 by 1'5—2*5 inches, variable, from ovate to ellipticlanceolate or elliptic-oblanceolate, acuminate, regularly and closely
serrate", thinly coriaceous, glabrous. Petiole *3—"8 inch long, stout,
channelled above. Flowers *15—*2 inch diameter, 1-sexual, white,
both sexes in short axillary panicled cymes up to *8 inch long clustered
several together in the leaf-axils. Pedicels slender. Drupe '2 inch
diameter, globose, black, usually with 4 stones.
Occurs throughout the hills between 3,000 and 5,000 feet. Bather scarce.
ly found growing along the banks of streams. Flowers : April-May.

General-

3. Ilex fragilis, Hook, /. .Vera. Kala-aruwa, EA.—A small
glabrous,tree up to 4 feet girth. Bark on young stems smooth, grey,
very lenticellate, becoming darker and rougher on old stems. Leaves
3*5—6 by 1*25—2 inches, elliptic or ovate, acuminate, serrulate, the
teeth apiculate, membranous, with about 9 pairs of lateral nerves
prominent beneath. Petiole *4—'6 inch long, slender. Flowers '15
inch diameter, white, 1-sexual, the female in axillary fascicles of 2-3
on peduncles *1—"15 inch long. Drape *1—"15 inch diameter,rglobose,
red, containing 5—7 stones immersed in a viscous juice.
According to Mr. W. J . Lambert this species occurs between 7,500 and 8,500 feet
in oak forest above Mnnsiari and at Bodgarhi in the Jhagula Gadb, both places an East
Almora. Fruit : October.

4.. Ilex Doniana, DC. Syn. Ilex excelsa, Wall. Vera. Gaibsaib,
JRK. Sain, EA.—A small or medium-sized evergreen tree up to 7 feet
girth and 50 feet high. Bark pale grey or ashy, smooth, with horizontal
llr.cs and wrinkles and occasional deep vertical fissures, covered with small
circular lenticels. Blaze '5—"75 inch, cheesy, not fibrous, pale yellow.
Shoots up to one year old and petioles tinged purple, glabrous or pubescent. Leaves 2—4*5 by 1*25—1*75 inches, ovate or elliptic, acuminate,
entire, rather thin, glabrous and rather glossy dark green above with
paler venation, glabrous or pubescent beneath, lateral nerves arcuate
6-8 pairs. Petiole '3—*7, inch long, slender, slightly channelled above,
glabrous or pubescent. Flowers 15 inch diameter, greenish, 2-sexual, in
axillary pubescent umbels. Peduncle '1—\5 inch long, usually 5—15flowered. Pedicels *1~*2 inch long. Drupe *2 inch diameter, globose,
bright red, with 4-5 trigonous stones.
Occurs throughout the hills between 3,500 and 6,000 feet. Fairlv common along
ravines in chir and bonj forests. Flowers : May-June. Fruit : December—March.
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XXV.—CELASTRACE^.
Trees or erect or climbing shrubs, sometimes thorny. Leaves
opposite or alternate, simple; stipules caducous or 0. Flowers regular,
hermaphrodite or polygamous, usually cymose. Calyx small, 4-5-lobed,
persistent. Petals 4-5, inserted below the disk or oh the margin,
imbricate. Disk usually conspicuous, rarely 0. Stamens as many as
the petals and alternate with them, inserted on or under the margin of
the disk. Ovary on the disk or immersed in it, 2—5—celled; style short
.or 0; stigma simple or lobed; ovules 1-2. in each cell. Fruit capsular
•or drupaceous. Seed usually arillate.
I.—'Fruit
A.
B.
1.
2.
XL- -Fruit

a capsule.
Leaves opposite
... .
...
Leaves alternate.
A climber, unarmed. Flowers racemose
Erect, armed. Flowers cymose
a drupe
..,
...
...

...

1.

... 2.
... 3.
... 4.

Euonymus.
Celastrus.
Gymnosporia.
Elmodendron.

9

1. EUONYMUS, Linn.
Trees or shrubs, usually glabrous, sometimes climbing. Leaves
opposite; stipules deciduous. Mowers hermaphrodite, in axillary 2—3chotomous cyme's. Calyx 4—5-lobed; lobes spreading or recurved.
Petals 4-5, imbricate. Stamens inserted on the disk. Disk large,
fleshy, 4-5-lobed. Ovary sunk in the disk, 3—5-celled; style short,
thick; stigma 8—5-lobed; ovules 2 in each cell. Fruit a 3—5-ceIled
loculicidal capsule, lobed angled or winged, sometimes echinate; cells
1-2-seeded. Seeds enclosed in a fleshy aril.
I.—Erect trees or shrubs. Capsules not echinate.
A. Leaves evergreent thick.
1. Midrib and primary nerves prominent and
pale above. Capsule winged
...
2. All nerves much depressed above.
Capsule
lobed
...
...
...
B. Leaves deciduous.
1. Flowers *2—*3 inch diameter.
(a) Capsule lobed, about *3 inch broad
(b) Capsule winged, about 1 inch across the
wings
...
...
...
2. Flowers *9—1 inch diameter
...
...
j£T,—A creeping or climbing shrub. Capsules echinate ...

1. pendulus.
2. ting ens,

3.

Eamiltonianus.

lacerus.
4.
grandiflorus.
5.
fi:

94

XXV.—CELASTSAOB/E.

1. Euonymus - penctalus, Wall Vern. Chopri or Kath-konkon9
G. T^K or Kanek, EK.—A small or medium-sized evergreen tree up to
9 feet girth and 45 feet high. Twigs smooth, green, often pendulous.
Bark pale ashy-brown or almost whitish, rough, corky, exfoliating in
small irregular pieces. Blaze '35—"75 inch, soft, shortly fibrous, pink,
the juice turning purple on the blade of a knife, outer dead tissue bright
yellow. Leaves 3—5 by 1-1*5 inches, oblong-lanceolate or oblong,
narrowed at both ends, sharply serrate, glabrous, dark glossy green above
with prominent pale midrib and primary nerves, pale and somewhat
glossy beneath, coriaceous. Petiole *3—*5 inch long, stout, channelled.
Flowers *3—*5 inch diameter, greenish, 4-merous or sometimes 5-merous
in 3—21-flowered dichotomous cymes which are more or less clustered
at the tips or bases of the shoots. Peduncles 1—3 inches loner, flattened,
green. Pedicels *2—*3 inch long. Petals orbicular, white, fringed.
Capsule *3 inch long, winged, *6 inch across the wings. Aril dark
orange.
Occurs throughout the Mils between 5,000 and 8,000 feet. Very common in dense
forest and shady ravines. Young immature leaves are usually a bright glossy pink.
Flowers : May-June. Fruit : November—February.

2. Euonymus tlngens, Wall. Vern. Konkon, G-.—A small evergreen tree with rather dense rounded crown up to 8 feet girth and 25
feet high. Twigs rough with minute tubercles, glabrous. Bark grey or
pale ashy, roughish, corky. Blaze "35—*9 inch, shortly fibrous, pink or
white with pink bands, often tinged with chlorophyl on the outside,
dead tissue orange-yellow. Leaves 1*3—3 by *7—1*3 inches, elliptic or
ovate-lanceolate, acute or acuminate, serrate or crenate, glabrous, thick,
somewhat glossy dark green above with very depressed secondary and
tertiary nerves. Petiole *2-*3 inch long. Flowers 5-merous or sometimes 4-merous, "5—"75 inch diameter, faintly scented, in axillary dichotomous cymes which are often clustered at the bases or fr'ps of the
shoots without subtending leaves. Peduncles *5—1*5 inches long, flattened. Pedicels *3—\5 inch long. Petals pa"?e yellowish-white veined
with purplish-red, orbicular. Capsule *5 inch lonsr, turbinate, lobed or
obscurely angled. Seeds dark brown, shining, half enclosed in a red
aril.
Occurs throughout the area between 6,000 and 9,000 feet.
Flowers : April—June. Fruit : November-December.

Common in oak forest.

8, Euonymus Hamiltonlanns, Wall—A small deciduous free.
Twiofs terete, green, smooth. Bark pale brown, rough, crky, rather
deeply furrowed. Leaves variable, 2*5—5 by 1—3 inches, usually elliptic or oblong, sometimes broadly ovate-elliptic, membranous or somewhat coriaceous when mature, glabrous, dull green, finely and closely
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serrate, the teeth with deciduous cuspidate tips. Petiole *3—*5 inch long.
Flowers *3 inch diameter, greenish-white, 4-merous, in di- or tri-chotomous cymes which are axillary or in the axils of deciduous bracts and
often crowded. Peduncle *8—1 inch long. Pedicels "1—*3 inch long.
Petals oblong, entire. Capsule *3 inch long, turbinate, deeply lobed.
Seeds brown, shining, enclosed in a scarlet aril.
Occurs throughout the hills between 3,000 and 8,000 feet. Bather scarce. Adventitious shoots sometimes develrp four broad corky wings 1 tinning down the stem. Flowers :
March—June. Fruit . October-November.

5. Eiionymus lacerus, Bach-Ham,. Syn. E. fmihriatus, Wall.
Vern. Pinna, NG-. Pini, RK.—A large deciduous shrub or small tree
up to 4 feet girth and 25 feet high. Twigs terete, slender, smooth,
glabrous and green, but often pink when young. Bark fairly smooth,
pale grey and sometimes silvery, lenticellate, exfohating in small irregular woody scales. Blaze '25—'35 inch, white or pink with anastomosing
white or pale yellow very fibrous bands. Leaves 2—5 by 1-2'5 inches,
ovate elliptic or obovate, acuminate, thin, membranous, pale imglossed
green above, rather glossy beneath, glabrous, sharply 1* or 2-serrate
teeth prominent. Petiole *2—'5 inch long, the petiole and
leaf-margins usually pinkish. Flowers '2—'25 inch diameter, 4merous, •greenish-white, in lax cymes, from 1—6 at the base of
each shoot. Peduncles *5—2*5 inches long, very slender, subumbellately
branched at the top. Pedicels "1—*2 inch long, filiform. Petals ovate,
entire, white. Capsule "4 inch long, winored, 1 inch across the wings.
Seeds grey, shining, enclosed in a scarlet aril.
Occurs throughout the central and inner ranges between 6,500 and 10,500 feet.
Common and often associated with silver fir. Flowers : April-May. Fruit : Octoher.

5. Buonymiis grandiflorus, Wall.—A large deciduous shrub, occasionally almost a small tree, attaining 30 feet high with stem up to 10
inches diameter. Bark slightly rough, brown, with shallow fissures,
old stems appearing ribbed due to regular shallow broad grooves. Blaze
"25 inch, fibrous, white, sometimes bright orange-red or tinged with
chlorophyl beneath the dead outer tissue. Twigs smooth, glabrous.
Leaves 2*5—4'5 by 1*25—2*25 inches, obovate or elliptic, finely serrulate, base acute, not thick, dark glossy green with pale venation above,
pale and somewhat glossy beneath, glabrous. Petiole *2—*4 inch long.
Flowers *9—1 inch diameter, 4-merous, in solitary erect axillary glabrous
cymes 1*5—3 inches long, 3—7-flowere3. Peduncles green, flattened,
1*25—2*5 inches long. Pedicels *2~*5 inch long.. Petals pale greenishyellow, orbicular, not veined or streaked. Disk flat, bright green,
*35—*4 inch diameter. Capsule *4 inch diameter, rather deeply 4-Iobedj
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not winged, pink when ripe.
scarlet aril.

Seeds black, shining, half enclosed in a

Occurs in the central liill ranges of Almora between 5,000 and 6,500 feet, but has
not been recorded west of the Eamganga. Scarce though somewhat gregarious. In oak
forest or sheltered hollows in chir. Flowers : May-June.

6, Etionymns echinatus, Wall.—An evergreen shrab creeping over
rocks or climbing np the stems of trees by means of adventitious roots, in
the latter case attaining 12 feet high; stem's np to 1 inch diameter. Twigs
green, deeply ribbed, quadrangular when young, glabrous. Leavete
1—2*5 by "5—1 inch, elliptic-lanceolate, serrulate, glabrous, rather thick,
dark green above, paler beneath, glossy on both surfaces especially
beneath, with 5—10 pairs of lateral nerves joined by intramarginal loops
indistinct on the lower surface. Petiole *1—*2 inch long, channelled.
Flowers *25—*35 inch diameter, pale greenish-yellow or green, 4merous, in axillary 1—7-flowered cymes. Peduncles '5—1 inch long,
very slender, Pedicels *1—\3 inch long, filiform. Capsule *3 inch
diameter, globose, covered with short conical tubercles. Seeds white
(Parker says dark-brown) enclosed in a scarlet aril.
Occurs throughout the hills between 7,000 and 9,000 feet.
shady forest. Flowers : April-May. F r u i t : October-November.

Fairly

common

in
^

2. OELASTBUS, 'Linn.
Climbing unarmed shrubs. Leaves alternate, entire or erenuiate;
stipules 0 or minute. Flowers polygamous. Calyx 5-lobed. Petals 5,
spreading. Disk broad, 5-lobed. Stamens 5, inserted on the margin of
the disk. Ovary in female flowers 3-celled; stigmas 3, recurred; ovule-;
2 in each cell. Fruit a 1—3-celled, locnlicidal capsule, 1—6-.eeeded.
Seeds enclosed in a fleshy aril.
Celastras panicilata, Willi. Tern. Malhauni, G. Maldkoni or Ma1Jcdngni, Gen. Pdphakani, EA.—A large deciduous climber with stems
up to 9 inches diameter and 60 feet high sometimes twining dextrorsely
but more often rambling. Twigs fairly smooth, reddish-brown, densely
covered with small elongate whitish lenticels. Bark pale brown, rough
with shallow cracks, exfoliating in small soft scales. Blaze "3—*4 inch,
not fibrous, pink finely streaked with red or reddish-brown, the juice
turning blue on the blade of a knife. Leaves 2*5—4 by 1*5—3 inches,
broadly elliptic ovate or obovate, abruptly short-acuminate, erenateserrate, rather coriaceous, glabrous, lateral nerves arching. Petiole
"3—*6 inch long. Flowers *15 inch diameter, ^reen, in terminal drooping panicles 2—8 inches long. Capsules *4—*5 inch diameter, depressed-

XXV.—CELA STB AOM.

globose, 3-lobed, bright yellow, 3—6-seeded.
in an orange-red aril.

07

Seeds completely enclosed

Occurs throughout the area between 1,000 and 4,000 feet elevation. Fairly
common in dry miscellaneous forest. Flowers : April-June. Fruit: November-March.

3. G-YMNOSPOEIA, W. and A.
Shrubs or small trees, usually thorny. Leaves alternate, exstipulate.
Mowers hermaphrodite, in axillary, solitary or fascicled, dichctomous
cymes. Calyx 4—5-lobed. Petals 4—5, spreading. Disk lobed or.
sinuate. Stamens inserted below the disk. Ovary attached by a broad
base to, or sunk in, the disk, 2—3-celled; stigmas 2—3; ovules 2 in
each cell. Fruit a 2—3-celled capsule. Seeds 1—4, usually arillate.
I.—Leaves glabrous. Lateral nerves 4—8 pairs.
1. Leaves ovate, 1-2 inches long

...

... 1. Moyleana.

2. Leaves narrowly lanceolate, 2—i inches long... 2. rufa.
II.—Leaves pubescent. Lateral nerves 9—14 pairs

... 8. Falcomri.

1. Gymnospoiia Royleana* Wall. Tern. Kanai or Gwaldari,
JEUL—An erect evergreen shrub 4—12 feet high with stems up to 8
inchts diameter. Twigs glabrous or nearly so. Bark pale brown,
roughish, carky. Blaze ;25—"35 inch, cheesy, pink sometimes with
purplish markings. Branches stiff usually armed with straight, sharp,
axillary, simple thorns up to 1*2 inches long. Leave's '5—2*5 by
'4—1*2 inches, ovate elliptic or obovate, thick, coriaceous, glabrous,
serrulate, dull dark green, with 4—8 pairs of very indistinct lateral
nerves. Petiole '1—"25 inch long, glabrous, often tinged pink.
Flowers "2—*25 inch diameter, white or greenish-yellow, in fascicled
axillary few-flowered cymes up to *4 inch long; rarely proceed on the
axillary thorns. Pedicels *1—'2 inch long, slender, often tinged pink.
Capsule *3—"5 inch long, turbinate, 3-celled, slightly lobed, smooth,
brown. Seeds 3—6, almost completely surrounded by a white aril.
Occurs throughout the Mils between 3,000 and 6,500 feet. Fairly common in dry
miscellaneous scrub forests. Mowers chiefly during February and March. Fruit:
September-December.

2. Gymnosporfa rafa? ' Wall Vern. Gwaldari, EA.—A large
evergreen glabrous 'shrub. Branches often armed with straight, sharp,
*dender, simple, axillary thorns *25—1 inch'long. Leaves 1*5—4 by
*5—1*2 inches, narrowly elliptic-lanceolate, tapering at both ends to an
acute point, serrulate, sub-coriaceous, with 4—7 pairs of very fine 'secondary nerves. Petiole *1—"4 inch long. Mowers *05 inch diameter, in longpeduncled, often densely-fascicled, axillary cymes *5—1"5 inches long.
7
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Peduncles and pedicels filiform. Capsule *2—*25 inch long, turbinate,
3-ceIled, slightly lobed, smooth, brown.
April.

Occurs in Central and East Almora between 3,000 and 0,500 !eei.
F r u i t : July.

Plowers : Ma >.h

3. Gymnosporia Falconer!, Laws.—An erect evergreen shrub
4—12 feet high with stems up to 5 inches diameter. Twigs clothed
with close short white pubescence, often pink when young. Bark fairly
smooth, pale brown sometimes almost silvery with a thin somewhat
mealy exterior. Blaze "1—*3 inch, cheesy, not fibrous, pink sometimes
with a few narrow white bands. Branches of ten. armed with straight,
* sharp, slender, simple, axillary thorns "25—1 inch long. Leaves 1*2':—3*5
by '5—2 inches, elliptic or ovate with acute or rounded tip, serrulate, base
cuneate or acute, clothed on both surfaces with short white pubescence
which is denser beneath, dull green on both surfaces, with about 9—14
pairs of lateral nerves. Petiole *1—*3 inch long, pubescent, often pink
when young. Flowers *15—'2 inch diameter, in fascicled axillary fewflowered cymes up to *5 inch long or sometimes solitary. Capsule *3—*4
inch long, turbinate, 3-celled, slightly lobed, smooth, brown. Seeds
enclosed in a white aril.
Occurs throughout the subhimalayan tract and outermost ranges up to 4,000 feet.
Pairly common, usually bordering streams either in forest or in the open. F l o o r s :
March. "Fruit: December. Some specimens collected in the Kamnagar r Division have
recently been described as G. GJtampioni, Dunn., but I am unable to distinguish them
from other specimens of G. Falconeri.

4. ELiEODENDBON, Jaoq. /.
Trees or shrubs. Leaves opposite or subopposite; stipules minute,
caducous. Flowers hermaphrodite, sometimes polygamous, in axillary
dichotomous cymes. Calyx 5-lobed. Petals 5, spreading. Disk thick,
often lobed. Stamens 5, inserted on the margin of the disk. Ovary
adnate to the disk, 2—5-celled; ovules 2 in each cell. Fruit an indehiscent drape, dry or succulent; stones 1—3-celled, cells 1- rarely 2-seecled.
Seeds exarillate.
Eteodendron gkucum, Pers. yern. Dhebri, G-. Aj&n, KK. Sauni
or Loonia, EA. Sounria, R.—A small or medium-sized deciduous tree up
to 7 feet girth and 100 feet high. Twigs slender., glabrous. Bark
fairly smooth, pale ashy or silvery-grey often blackish in part, with a
thin mealy-corky exterior layer, breaking np into small soft scales. ,
Blaze *25—*4 inch, rather hard, not fibrous, pink sometimes with darker
streak's. Leaves opposite or subopposite, rarely alternate, 2—6 inches
long, very variable, orbicular ovate elliptic or oblong, subcoriaceous,
glabrous, acute or acuminate, crenate-serrate or subentire, shining above.
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.Petiole;*5—l inch long, channelled. Mowers *8 inch diameter, greenishwhite :or; brownish,' 4-5-merous> in lax axillary corymbose. cymes. :;2—I
inches., long. /.Peduncles slender,' 1—2*5 inches, long* Pedicel slender,.
•*3~'*4inch. long. : Drupe *4—*7 inch long, ellipsoid or'-obovdid, yellowish:green? containing one;stone surrounded by. a. soft ;gTeenish-yellow.,pulp»..
Occurs throtighout the area up to 4,500 feet. Common in dry miscellaneous
forests;'.becoming scarce in the inner Mil ranges.. -Flowers:'June.. . F r u i t : January—;
April..;
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Trees or shrubs, often scrambling or climbing; branches sometimes
thorny, sometimes bearing tendrils. Leaves simple, alternate rarely
opposite; stipules small or 0, sometimes changed into prickles. Flowers
hermaphrodite or polygamous, small, greenish, in simple or panicled
axillary cymes. Calyx 4—5 (rarely 6) -lobed, the lobes triangular, valvate.
keeled within. Petals 4-5, rarely 0 or 6, inserted on the throat of the
calyx-tube. Disk fleshy and filling the calyx-tube or membranous and
lining it. Stamens as many as and opposite to the peta]s. Ovary free
or immersed in the disk, 3- rarely 2—4-celled ; style short, simple or 2—4lobed. Fruit superior or inferior, 3- rarely 4-celled, capsular or drupaceous, sometimes winged. Seeds solitary in each cell.
m

L—Fruit superior. Tendrils absent.
A. Fruit a samara. Climbers
...
...
B. Fruit a drupe. Stone 1—4-celled.
1. Leaves
palmately 3—5-nerved.
Stipules
spiny
...
...
...
...
2. Leaves penninerved. Siipules not spiny ...
C. Fruit baccate, containing 2—4 pyrenes or cocci,
1. Disk thin. Shrubs or very small trees
...
2. Disk fleshy.
(a) An unarmed large tree
...
...
(b) Shrubs usually, armed, erect or climbing...
II.—Fruit inferior. Tendrils present.
1. Leaves crenate. Fruit 3-winged
2. Leaves entire. Fruit not winged

...
...

1.

Ventilago,

2.
3.

Zhyphus.
Berchemia,

4.

Rhamnus.

5.
6.

Hovenia.
Sageretia.

7.
8.

Gouania.
Helinus.

1.. VENTILAGO, Gaertn.
Climbing shrubs. 'Leaves alternate; stipules very smaJl, caducous.
Flowers small, bisexual, in panicles, rarely fascicled. Calyx 5-lobed;
lobes spreading. Petals 5, hood-shaped. Stamens 5, adnate to the base
of the petals. Disk 5-angled. Ovary sunk in the disk, 2~celled; ovules
solitary in each cell. Fruit a 1 (rarely 2)-seeded nut, prolonged above
by the style which is enlarged to form a linear-oblong coriaceous wing*.
Yentilago oalyeulata, Tulasne. Vera. KdU-bel, EA. and BK—
A large evergreen climber with rambling stems up to 10 inches diameter
&nd 100 feet high, climbing by means of strong woody tendrils, Ba?k
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of stems up to about 5 inches diameter smooth with shallow, broad, reticulate woody ridges; of larger stems dark brown or blackish, rough with
deep longitudinal fissures. Blaze '2—"35 inch, hard, fibrous, pinkish.
Twigs greenish, smooth, more or less deeply striate, pubescent when
young. Leaves 2—5 by 1-2*5 inches, ovate elliptic or elliptic-oblong,
base obliquely acute or rounded, apex usually acuminate, entire ov
crenate, glabrous when mature, subcoriaceous^ with 6—8 pairs of arcuate
lateral nerves. Petioles *2—"4 inch long. Flowers *lo—*2 inch diameter, pale yellowish-green in terminal pubescent panicles up to 9 inches
long. Fruit a subglobose nut, *2 inch diameter, girt about the middle
by the persistent calyx-rim and prolonged into a linear pubescent reticulate wing 1\5—2 by '3—'4 inch.
Occurs throughout the subhimalayan tract and central and outer hill ranges.
Common in miscellaneous forest, especially along the banks of streams. The quite young
leaves are usually tinged deep purplish-brown. Flowers : January—March. Fruit : MayJune.

2. ZIZYPHUS, Juss.
Trees or erect or climbing shrubs, usually armed with sharp straight
or hooked thorns which are transformed stipules; thorns solitary or in
pairs, usually one straight, the other curved. Leaves alternate.
Flowers small, greenish or yellowish, in axillary fascicles or cymes.
Calyx 5-lobed, Petals 5, rarely 0. Disk more or less filling the calyxtube. Ovary immersed in the disk, 2—4-celled; styles 2—4, free or
connate. Fruit a drupe, sometimes nearly dry, with a woody or bony
I—4-celled and -seeded stone.
I.—Cymes or fascicles axillary. Petals present.
A. Erect trees or shrubs.
1. Peduncles of cymes 0 or shorter tlian the
pedicels. Fruit yellow or red
... 1.
2. Peduncles mostly longer than the pedicels,
Fruit greenish
...
...
... 2.
B. Stem straggling or climbing. Fruit small,
black
...
...
...
... 3.
II.—Cymes panicled. Petals 0. Sometimes climbing.
Fruifc white
...
...
...
... 4.

Jujuba.
xylopyra,
(Enoplia,
rugosa,

1. Zizypfaiis Jujuba, Lamh. Vern. Bet, Gen.—A -small subdeciduous tree with dense spreading crown, commonly 2 feet girth and 20
feet high. Bark blackish to grey or brown, rough, regularly and deeply
furrowed, the furrows about "5 inch apart. Blaze *35—'5 inch, short
fibre, pink with or without paler streaks, the juice turning purplishblack on the blade of a knife. Branches usually armed with spines,
mostly in pairs, one straight, the other curved. Young shoots more or
less densely pubescent. Leaves 1'25-2'5 by 1-2 inches, oblong or ovate,
usually minutely serrulate ov apex distinctly toothed, obtuse, base
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oblique and S-nerved. nerves depressed on the glabrous shining upper
surface, densely clothed beneath with white or buff tomentum. Petiole
*1—*4 inch long. Flowers *lo—*2 inch diameter, greenish, in dense
axillary tomentose cymes or fascicles '5—'75 inch long. Drape '5—1
inch diameter, globose, first yellow then orange and finally reddishbrown, containing a single stone surrounded by fleshy pulp.
Occurs throughout the subhimalayan tract and outer hill ranges up to 2,500 feet
Abundant on waste fands and grazing grounds in the Bhabar. Flowers : June.—September.
F r u i t : November—February.

A dwarf variety of this plant occurs abundantly throughout our area
up to 4,500 feet. It is distinguishable from the type described above by
the somewhat smaller leaves and by the stems seldom exceeding 5 feet
high. It is gregarious on waste places arid dry grazing grounds in the
Bhabar'. Mr. H. H. Haines has named a similar variety in central
India var. fruticosa, but his variety does not appear to me to be the
same as ours.
2, Zizyptas xylopyva, Willd. Vern. Bhander or Kathber,
Gen.—A large deciduous shrub or small tree with wide spreading crown
and stem up to 2*5 feet girth and 25 feet high. Twigs rusty-tomentose.
Branches often armed with pairs of small spines, one straight, the other
curved. B#rk dark brown or blackish, more or less deeply cracked,
exfoliating in small woody scales, but smooth on stems up to about 5
inches diameter. Blaze 'o—*6 inch, fibrous, bright reddish (pink on
immature stems). Leaves 1—3"5 inches long, broadly elliptic, obovate or
suborbicular, crenate-serrate, base oblique and often subcordate, pubescent on the nerves above, brown-pubescent beneath, 3—5-nerved.
Petiole "1—*3 inch long. Flowers '2 inch diameter, yellowish-green,
in dense axillary pubescent peduncled cymes "3—1 inch long. Drupe
'7—1 inch diameter, greenish-yellow often tinged pink, frequently
shrivelling and turning dark brown on the tree without falling, the
tissue surrounding the stone becoming dry and almost woody.
Occurs throughout the subhimalayan tract and outer hill ranges up to 4,000 feet.
Very common in open dry miscellaneous and sal forests of the Bhabar. Flowers : May—
July. F r u i t : February-March.

3* Zizyphus (Enoplla, Mill—A straggling evergreen shrub becoming a fairly large climber up to 30 feet high and 3 inches diameter.
Twigs slender, brown-tomentose. Bark dark grey or blackish, rather
rough and more or less deeply cracked. Blaze red or claret-coloured
narrowly streaked and mottled with pale yellowish-brown or white.
Branches usually armed with spines, solitary or in pairs, one stout
curved, the other more slender and straight. On old stems the prickles
are raised on a pyramidal woody base up to *75 inch high" which may
ultimately split in two with the expansion of the stem. Leaves 1—-§!*5
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inches long, ovate or ovate-lanceolate, oblique, acute or shortly acuminate, obscurely toothed or entire, pubescent or glabrous above, with
copious brown silky n-dpressed hairs beneath, 3—5-nerved. Petiole "1—'3
inch long. Flowers '1 inch diameter, in brown-tomentose axillary
cymes under '5 inch long. Drupe '25—*35 inch diameter, globose,
black, shining, succulent.
Occurs throughout the subhimalayan tract up to 2,000 feet.
open forest. Flowers : June—August. Fruit : December—February.

Fairly common in

4. Zizyphus rugGsa, Lamb.—A large evergreen or subdeeiduous
shrub or small tree., either erect with spreading and drooping branches
or scandent the rambling branches attaining 40 feet high; stem up to 4
feet girth. Branches often armed with solitary hooked prickles rip to *3
inch long, only one stipule being thus transformed.
Twigs densely
rusty-tomentose. Bark brown, rough, woody, with deep irreguiar
cracks, exfoliating in small hard siales. Blaze 43—*8 inch, somewhat
fibrous, deep pink with paler bands, ultimately pinkish to bright reddish
throughout, juice turning purple on the blade of a knife. Leaves 3—6 by
2*25—4*5 inches, broadly elliptic or suborbicular-ovate, finely serrulate,
base sub-cordate, upper surface dark glossy green, glabrous or glabrescent
when mature, lower surface clothed more or less densely with pale or
rusty tomentum, base strongly 3-nerved the lateral pair usually forked
near the base. Petiole *2o—*6 inch long. Flowers *2—'25 inch diameter, yellowish-green, in rusty-tomentose pedunculate cymes arranged
in axillary sometimes leaf-bearing panicles up to 8 inches long, usually
on leafless branches. Drupe *3—"5 inch diameter, white, fleshy.
Occurs in the subhimalayan tract but has not been recorded west of the Kalagarh
Division. Fairly common in open dry miscellaneous forests of the Bhabor. Flowers :
March-April. Fruit : June-July.

3. BEBOHEMIA, Neck.
Shrubs, usually climbing, or small trees. Leaves alternate, entire
or nearly so, with numerous parallel secondary nerves. Mowers bisexual or polygamous, fascicled, the fascicles often arranged in spikes or
panicles. Calyx 5- rarely 6-Iobed. Petals 5, rarely 6. Disk lining the
calyx-tube, margins free. Ovary sunk in the disk but net confluent
with it, 2-celled; style 2-fid. Drupe hard or fleshy, seated on the per :
sistent calyx-tube; stone 2-celled, 2-soeded.
A large climber. Leaves 2—4 inches long ...
An erect shrub. Leaves -5—1*5 inches long

... 1.
... 2.

fioribunda,
lineata.

1. Berchemia fioribunda, Wall, Vern. Helonia, E A . - A large
deciduous climber with rambling stems up to 30 feet high and 4 inches
diameter. Twigs glabrous. Bark of branches up to about V5 indies diameter, smooth, dark green or blackish; of old stems, rough, dark brown,
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exfoliating in thin hard pieces. Blaze *1—*15 inch, rather fibrous, hard,
pink, the innermost layers of dead tissue often deep purple. Leaves
2—4 inches long, elliptic or ovate-oblong, tip rounded or acuminate, base
rounded or subcordate, glabrous, entire, dark green above, paler beneath,
with 9—12 pairs of conspicuous parallel secondary nerves. Petiole
*5—'8 inch long. Flowers *05—*1 inch diameter, greenish, very numerous, in fascicles arranged in a large terminal pubescent panicle, the
lower branches often in the axils of leaves. Pedicels *05—*1 inch long.
Drupe '3—'4 inch long, ovate-oblong, black when ripe.
Occurs throughout the central and outer hill ranges between 2,000 and 6,000 feat.
Flowers : March—May, also July—September (?). F r u i t : July.

2. Bercliemla lineata, DC. Syn. B. Edgeworthii, Law?. Vern.
Kameti, NG-.—A deciduous shrub 3—8ieet high, the stems occasionally
reaching* 15 feet high and 1 inch diameter when supported by,surrounding vegetation. Stems frequently arched and rooting in contact with
the ground. Twigs terete, glabrous. Bark dark green or , blackish,
quite smooth. Leaves variable in size, *5—1'5 by *S—'8 inch, elliptic
or oblong, apex rounded or obtuse, entire, base rounded, glabrous, thin,.
with 6—8 pairs of conspicuous parallel secondary nerves, pale rmd glaucous beneath. Petiole "2—'4 inch long. Flowers '15—*2 inch diameter,
yellowish-green, in axillary clusters of 2—i. Pedicels *l-"2 inch lo~~g.
Drupe '3—*4 inch long, ovoid, or oblong, (cylindric .till ripe), purplishblack with a.waxy bloom, containing a single white store, succulent.
Occurs throughout the hills between 7,000 and .9,000 feet, fairly common on
limestone soils and often associated with cypress and Quercus dilatata. Flowers : May—
September. F r u i t : June—October. '
'
*
• .-

4. EHAMNUS, Linn.
Small trees or shrubs. Leaves alternate, rarely subopposite;"
stipules small, deciduous, blowers hermaphrodite or polygamous, in
axillary fascicles or in simple or compound racemes. Calyx-tube urceolate, lobes 4-5. Petals 4-5 or 0. Disk lining the calyx-tube, the margin
thin.e Ovary free, 3-4-celled; styles distinct or somewhat connate.
Fruit a fleshy berry-like drupe, seated on the persistent "calyx-tube;
pyrenes 2—4, crustaceous.
I.—Erect trees or shrubs.
A . B r a n c h e s often e n d i n g in a t h o r n . F l o w e r s 4-" merous
. . . . .
.... - • • .,. '
... 1,
B. Unarmed. Flowers 5-mereus.
1... Deciduous. Leaves membranous, upper surface glabrous, Bark smooth
...
... 2.
2. Evergreeu. Leaves ^ubcoriaceous, upper sur. face minutely, pubescent. Bark rough... 3.
II.-—Dwarf or procumbent shrubs (rarely suberect).
1., Evergreen. The larger leaves exceeding '8 *
„ ...
inch long
...
...
... 4.
" 2 . Deciduous. Leaves '3—*8 inch long
... 5.

virgata.
purpureus.
triqueter.
procumbene.
prostra^a,
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1. RhaiHHiis yfrgata, Roxb. Syn. Khamnm dakurica, Pall.
Vera. 'Chedul or Chedula, Gen. Gfoatiul, EA. Chetula, NG.—An erect
deciduous shrub 6—15 feet high and stem up to 3 feet girth. Branches
often ending in a sharp thorn. Young shoots minutely pubescent.
Young stems and branches quite smooth, the bark peeling off in lateral
papery rolls. Bark on old stems dark reddish-brown, rough. Blaze
-2—*3o inch, bright orange or orange-brown, with numerous fine white
fibres running through. Leaves opposite or snbopposite (fascicled on
dwarf shoots), 1—4 inches long, variable from narrowly elliptic-lanceolate to broadly ovate or obovate, thin, membranous, slightly pubescent
on both surfaces, acuminate, base acute, crenate-serrate, lateral nerves
arcuate. Petiole *2—*4 inch long, pubescent, blowers *2 inch diameter, pale green, 4-merous, unisexual in many-flowered axillary clusters. Pedicels '2—'3 inch long, filiform. Fruit *2—*35 inch diameter,
globose, shining, black, containing 1-2, usually 2, dark brown seeds
embedded in a purplish juicy pulp.
Occurs throughout the hills between 2,000 and 10,000 feet. Very common in oak
forest, also in secondary types. Flowers : March—May. Fruit : June—October.

2. Rhamnms purpureas, Edgew.—A large deciduous shrub' with
spreading branches or occasionally a small tree up to 25 feet high an$ 9
inches diameter. Young shoots minutely puberulons. Twigs with
numerous pale lenticels, emitting a foetid smell when bruised, rome*
times purplish". Bark pale grey or ashy, smooth. Biaze *3—*4 inch,
orange-brown with or without yellow bands, the innermost layer yellowish, the whole interspersed with white thread-like strands, often
tinged with chlorophyl towards the exterior. Leaves alternate, 2—6
inches long, elliptic ob'ovate or oblong, acuminate, thin, membranous,
pubescent beneath when quite young, remaining bearded in the axils of
the nerves but otherwise glabrous when mature, serrate, with 7—11
pairs of strong secondary nerves depressed on the upper surface.
Petiole *3—*5 inch long. Flowers *15—*25 inch diameter, greenishpurple, 5-merons, bisexual, in axillary clusters. Pedicels 1—'4 inch
long. Fruit *3—'4 inch diameter, globose, shining, first pink then
black' when fully ripe. •
Occurs throughout the hills between 6,000 and 9,000 feet. Fairly common in shadv
oak forest. The flowers appear with the new leaves. Flowers : April-May. Fruit : JulyOctober.

3. Rfaarairas trtquetet, Wall. Vern. Gaunth, G-. Gaunta, A\—
An evergreen shrub or small tree up to 20 feet high and 3 feet girth.
Bark dark brown or blackish, rough, exfoliating in small irregular woody
scales. Blaze "25 inch, orange-brown with coarse whitish fibres running through, Shoots grey-tomejitQpe when young, Twigs with
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numerous small circular lenticels. Leaves 2*5—5*5 by 1-2*5 inches,
ova»te-oblong or elliptic, acute, base usually rounded, minutely crenateserrate, sub coriaceous, minutely pubescent and dull green above, finely
grey-tomentose beneath, with 8—12 pairs of arcuate secondary nerves prominent beneath. Petiole '3—1 inch long, grey-tomentose, channelled
above. Flowers "1—"2 inch diameter, yellowish-green, o-merous, bisexual, in grey-tomentose cymes which are arranged in axillary racemes
1—3 inches long, usually bearing a few small leaves. Pedicels "1 inch
long or less. Fruit *2—'3 inch diameter, globose or slightly obovoid,
indistinctly 3-lobed, purplish-black. Seeds 2—4.
Occurs throughout the hills between 3,000 and 7,000 feet. Fairly common in dry
miscellaneous forest; often found on hot southern aspects on a limestone soil. I have
measured an unsound tree 5 feet girth and 25 feet high near Nairn Tal. Flowers : JulySeptember. F r u i t : October-December.

S. RIiamnHS pFOCiimbens, Edgew.—A small evergreen shrub with
creeping or prostrate stems, rarely suberect and attaining 6 feet high and
'75 inch diameter. Young shoots pubescent. Heaves alternate, large
and small leaves usually alternating in regular order; the larger "8—2'5
inches long, lanceolate, narrowed at both ends; the smaller '25—'7 inch
long, ovate or orbicular with rounded base and obtuse or rounded tip; all
cuspidate-serrate, glabrous, dark glossy .green above, paler and glossy
beneath, midrib depressed above and prominent beneath, main lateral
nerves 3—4 pairs rather indistinct. Petiole "05—*15 inch long. Flowers
*1 inch diameter, green, 5-inerous, bisexual, axillary, usually solitary.
Pedicels '2—*3 inch long, filiform. Fruit "15—*2 inch diameter, subglobose, blue-black, containing 2-3 seeds embedded in purple juicy pulp.
Occurs throughout the hills between 6,000 and 9,000 feet. Generally scarce hu'sometimes not uncommon on limestone soils, usually in open peaces and on rocks.
Flowers : June—August. Fruit : January—April.

S. Rhamnns prostvata, Jacquem. Vern. Koni or Kauntia, NG-.—
A dwarf deciduous rigid shrub with dense interlacing branches wlrch
often become suhspinescent at the tips. Stems 1—3 feet high and up to
1 inch diameter, erect or spreading and decumbent. BarE smooth,
peeling off in thin lateral rolls. Blaze bright orange-yellow, with" -white
hair-like fibres running through. Young shoots pubescent. Leaves
alternate (fascicled on. dwarf shoots), '3—*8 by '2—"3 inch, elliptic or
elliptic-oblonsr, obscurely serrate or "sometimes entire, s'labrbus or minutely tomentose on both sides, rather glossy on both surfaces. Mowers
minute, green, fascicled on arrested side-shoots. Pediceis *1—*15 inch'
long, slender. Fruit *2 inch long, obovoid, 3-lobed, 3-celled, containing 2-3 seeds.
Occurs on the drier ranges bordering Tibet between 10,000 and 14,000 feet. Fairly
common on open stony south slopes, also sometimes in blue pine and deodar forest,
Flowers : May. Fruit : August.
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5. HO VENT A, Thunb.
A tree. Leaves alternate. Flowers in axillary and terminal cymes.
Calyx 5-fid; tube broadly obconical. Petals 5, inserted below the disk,
clawed. Stamens 5, a little longer than the petals. Disk lining the
calyx-tube, the margin free and hairy. Ovary 'sunk in the disk, 3-celled ;
•style 3-cIeft. Fruit indehiscent, 3-lobed, with thickened pedicels.
Hofenia inlcis? Thumb. Vern. Wonga or CharJcuttw. NG.—A
medium-sized or large deciduous tree up to 11 feet girth and 100 feet
high. Bark of young trees smooth, pale ashy or whitish; of old tree:?
pale brown, rough, with deep and regular vertical furrows up to 1*5
inches apart. Blaze *4—1 inch, rather fibrous, pink or pinkish-brown,
Young shoots pubescent, with elongated pale lenticels. Leaves A—6 by
2-3*5 inches, ovate or elliptic, acuminate, base often unequal, 3-nerved,
membranous, serrate, glabrescent above, hairy on the nerves beneath;
lateral nerves 3—5 pairs, arching and anastomosing within the margin.
Petiole %5—1 inch long. Flowers,*2 inch diameter, greenish-white, In
solitary or twin, axillary and terminal,, pedunculate, m.any~flowered,
tomentose cymes 1—*3 'inches long. Pedicels *05 inch lonsf, slender.
Fruit *3 inch diameter, globose, succulent, 3-celled and 3-seeded with a
tough outer covering which separates from the membranous endodarp.
The cyme-branches thicken irregularly as the fruit ripens and become
fleshy.
Occurs throughout the central and inner hill
Bather scarce and usually found- in* moist shady
lateral woody shoots usually about 1 foot long are
collected beneath the tree when the leaves have
October—December.

ranges, between 8,000 and 6,000 feet.3
forest often bordering streams. Th"
mostly deciduous and may be found
fallen. Flowers: May-June. Fruit:

6. SAGEBETIA, Brongn.
Straggling or climbing shrubs, usually armed with thorns which are
frequently recurved. Leaves subopposite; stipules minute, deciduous.
Flowers hermaphrodite, small, in fascicles, the fascicles arranged . in
spikes or panicles. Calyx-tube hemispheric; lobes 5, acute. Petals 5,
clawed, enclosing the stamens. Stamens 5, about, equalling the petals.
Disk cup-shaped, filling the'calyx-tube, margin free, g-lobed. Ovary
free, enclosed by the disk, 3-celled; style short; stigmas 3. Fruit
globose, 3-celled, indehiscent; pyrenes 3.
I.—Climbers , or. rarely suberect with sarrnentose•
branches! Armed with stout deftexed lateral thorns.
Leaves exceeding 2 inches long.
1. Panicles often 12 inches long or more
... 1. oppositifolia.
2. Panicles shorter than the leaves ...
... 2. hamo&a.
II,—An erect shrub with stiff • branches. Fotnetimes
armed with" terminal straight ihorns. Leaves ncij/i j
exceeding 2 inches long
...
...
, . . 8 . theezqtiq,
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^1. Sageretla opposltifolla, Brongn.
Vern. Abinkand, NG.
Abinkania, BK. Lohdri, A.—A snbdeciduous shrub with sarmentose or
climbing branches, the stems- attaining 50 feet high and 5 inches diameter. Usually armed with stout, straight, sometimes leaf-bearing,
thorns up to 1*5 inches long, mostly deflexed. Bark smooth, grey or
pinkish-brown, exfoliating in patches and exposing the pale buff" underbark. Blaze *25 inch, hard, not fibrous, pink. Young shoots tomentose.
Leaves 2—5 by 1—2*5 inches, ovate-oblong, acute or acuminate,
serrate but sometimes obscurely so, clothed when young
especially beneath with deciduous woolly tomentum, base rounded or
subcordate, subcoriaceous, with 5—9 pairs of lateral nerves strongly
impressed above and prominent beneath, glabrous and glossy on both
surfaces when mature. Petiole *2—*o inch long. Flowers '05—1 inch
diameter, greenish-yellow, sessile, in long, narrow, terminal, villous
panicles, the lower branches usually in the axils of leaves. Fruit *2—*3
inch long, obovoid, black' or purplish-red when ripe.
Occurs throughout the hills between 2,000 and 7,000 feet. Fairly common, of:en in
hedgerows or secondary forest. Flowers i September-October. F r u i t : ApriJ—June.

2. Sagepetia haiuosa, Brongn.—A climber with long slender
straggling branches, usually armed with stout deflexed thorns. Bark
reddish-brown. Twigs ribbed or lined, closely lenticellate. Young
shoots and immature leaves sparsely hairy and soon becoming quite
glabrous. Leaves 2*5-5*5 by 1*25—2 inches, elliptic-oblong or oblonglanceolate, acuminate, base rounded, finely and closely serrate, with
7—10 pairs of lateral nerves impressed above and prominent beneath,
shining on both surfaces. Petiole "15—'4 inch long. Flowers small,
sessile, in terminal and axillary villous panicles shorter than the leaves,
Specimens, in leaf only, of this plant have been collected by Mr. W. J. Lambert
in East Alraora where he found it growing at 3,000 feet in ilie Ukhaldhnnga Reserve and
again at 6,000 feet at Panwanoula in the Central Almora Division. Though only in
leaf, the specimens are fairly conclusive. Flowers: September-October.

3. Sageifetia tleezaBS, Brongn. Vern. Kutku, Khadgu or
Kurkha, NG.—An evergreen shrub 5—10 'feet high with stiff branches
sometimes terminating in thorns. Twigs pubescent. Leaves '5—2
inches long, elliptic or suborbicular, coriaceous or subcoriaceous, serrate
or almost entire, glabrous or nearly so, with 4—6 pairs of lateral nerves.
Petiole *05—*2 inch long, tomentose on the upper surface. Flowers less
than *1 inch diameter, green, sessile, in axillary and terminal interrupted spikes or panicles shorter than the leaves. Fruit '2 inch long, black.
Occurs in North Garh'wal along the main Himalayan range between 4,000 and
8,000 feet. Very common along the Dhauli valley between JoBhirua'h and Tapoban where
it grows in open scrub forest bordering cultivation. Flowers : May-June.
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7. GOUANIA, Linn.
Unarmed shrubs, climbing by means of tendrils on the branchlets
and *at the base of the inflorescence. Leaves alternate; stipules deciduous. Flowers small, polygamous, fascicled on the rachis of spikes or
racemes which are sometimes pariicled. Calyx-tube short; lobes 5.
Petals 5, inserted below the margin of the disk. Disk filling the calyxtube, with 5 rounded or horn-like lobes alternate with the stamens.
Stamens 5, enclosed within the petals. Ovary sunk in the disk, 3-celIed ;
style 3-eleft; ovules solitary. Fruit coriaceous, inferior, 8-winged or
sharply angled, splitting into 3 cocci through the wings and leaving a
slender axis.
Gonania leptostachya, DC.—A large rambling climber with stem
up to 5 inches diameter and 80 feet high. Tendrils up to 8 inches long,
terminal. Twigs smooth, terete, often pendent, bright green at first.
Bark brown, rough, with a fine network of deep or shallow furrowrs.
Blaze '2—*6 inch, pink to deep claret-red, sometimes with a few pale
bands towards the exterior, juice turning blue or purple on the blade
of a knife. Leaves 2*5—4*5 by 2—4 inches, ovate, abruptly acuminate,
cordate, crenate, pubescent on the nerves beneath when young, dark
glossy green above, pale and rather glossy beneath, with 4—7 pair^ of
arcuate secondary nerves prominent beneath. Petiole *75—3 inches
long, channelled. Flowers *2 inch diameter, creamy-white, fascicled on
the rachis of simple or' panicled terminal pubescent racemes 6—12 inches
long. Pedicels *05 inch long. Capsule '4 inch long, 3-winged, brown
and dry. Seeds 3, dark brown, polished.
Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and
3,000 feet. Common in dry miscellaneous forest, also in swampy ground. Flowers August-September. Fruit:' January-February.

8. HELINUS, E. Meyer.
Unarmed shrubs, climbing by means of tendrils. Leaves alternate,
entire; stipules small, deciduous. Flowers small, umbellate. Calyx
5-lobed. Petals 5, inserted on the margin of the disk. Disk epigynous,
filling the calyx-tube. Stamens 5, as long as the petals. Ovary inferior,
3-celled; style short, 3-cleft; ovules solitary. Fruit 3-celled, tardily
separating into 3 crustaceous cocci attached to a central axis, the cocci
dehiscent interiorly.
Helinus lanceolatus, Brandts.—A slender evergreen climber with
flexible wiry stems up to 25 feet high and "5 inch diameter, climbing by
means of simple terminal tendrils tip to 2 inches long. Twigs green,
faintly striate, glabrous or puberulous. Bark slightly rough, reddish-
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brown. Leaves 1'5—3 by *4—1*3 inches, .smaller towards the ends
of the shoots, lanceolate, entire, gradually narrowed to a point, base
rounded, glabrous or nearly so, paler and somewhat glaucous beneath
with 4-5 pairs of secondary nerves, the lowest pair basal. Petiole up to
"6 inch long, slender, hairy. Flowers "15—"25 inch diameter, greenishyellow j in slender peduncled cymes which are axillary or paniculate by
reduction of the leaves. Calyx-lobes first white then pale yellow inside,
green outside. Petals minute, folded round the filaments. Disk
shining, white. Peduncle *5—1 inch long. Pedicels filiform, *1—'3
inch long. Fruit capsular, *2-*3 inch diameter; obovoid, 3-seeded.
Seeds shining, black.
Occurs throughout the area between 1,500 and 4,000 feet. Fairly common on
dry southern aspects and in secondary scrub forest. Flowers : February—May. Fruit :
May-June.

If1'

XXVII.—VIT ACEiE,

113

XXVII.—VITACE^.
Erect or climbing shrubs, rarely small trees, the former usually
tendril-bearing. Leaves alternate, simple or compound, stipulate;
petiole often thickened at the base. Flowers regular, hermaphrodite or
unisexual, in cymes usually opposite the leaves; peduncles often transformed into tendrils or tendril-bearing. Calyx small, 4—5-lobed or
truncate. Petals 4—5, valvate, free or connate, caducous. Disk
annular or expanded. Stamens 4-5, opposite the petals, inserted on
or outside the disk. Ovary usually sunk in the disk, 2—6-celled; ovules
1-2 in each cell; style short; stigma small. Fruit an indehiscent 1—6seeded berry.
Climbers. Stamens free. Ovary 2-celled
...
Erect. Stamens connate and adnate to the
Ovary 3—6-celled.
...
...
...

...
petals.
...

1.

Vitis.

2.

hem.

1. VITIS, Linn.
Herbs or shrubs climbing by means of a modification of the stem
or branches into tendrils, which sometimes bear the inflorescence.
Leaves simple and palmately nerved or digitate or pedate. Flowers
4-5-merous. Petals often calyptrate. Disk of glands or lobed or
annular. Stamens free. Ovary 2-celled, very rarely 4-celled, surrounded at the base or half way up by the disk; ovules 2 in each celL Berry
1—4-seeded.
I.—Leaves simple, often angled or lobed (usually 3foliolate in no. 4).
A. Flowers
4-merous,
red. Stem
perennial.
Inflorescence not bearing tendrils
...
B. Flowers
5-merous. inflorescence
usually
tendril-bearing.
1. Flowers red. Stems annual.
(a) Leaves glabrescent when mature
...
(b) Leaves with a persistent dense felted
tomentum beneath.
(i) Leaves simple
...
...
...
(ii) Leaves usually trifoliolate
...
...
2. Flowers green. Stems perennial.
(a) Leaves 1*5—4 inches broad, glabrescent ...
(b) Leaves 4—8 inches broad, hairy.
(J) Lower surface of mature leaves only
hairy on the nerves
...
.,.
(ii) Lower surface of mature leaves clothed
all over with dense rusty tomentum ...

8

\
1.

repanda.

2.

latifolia.

3.
4.

rugosa.
divaricata.

5.

parvifolia,

6.

pedicellata.

7.

lanata.
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JI.—Leaves 3-foliolate. Flowers usually 4-merous, green.
Inflorescence not bearing tendrils.
1. Petiohile of terminal leaflet 0— *2 inch long 8.
% Petiolule of terminal leaflet '2—1 inch long 9.
III.—-Leaves 5-foliolate as a rule.
A. Leaves pedate (rarely digitate by suppression).
1. Leaves more than 1*5 inches broad
... 10.
2. Leaves less than 1'5 inches broad.
(a.) Stems climbing by means of adventitious
roots as well as tendrils. Midrib and
secondary
nerves
conspicuously
pale
above ...
...
...
...11.
(b) Stems climbing only by tendrils. Midrib
and secondary nerves not or scarcely
paler above.
(0 Seed deeply corrugated on the sides and
with 3 prominent dorsal ridges
... 12.
(it) Seed rugose all over with a single dorsal
depression
...
...
... 13.
B.—Leaves digitate.
1. Tendrils palmately 5—9-branched ...
... 14.
2. Tendrils simple
...
...
... 15.

semicordata.
trifolia.

lanceolaria.

capriolata.

affine.
species.
obtecta.
Parheri,

!• Yltis Fepanda, W. and A Vera.. Pan-lagula, E.—A large
deciduous climber with stems up to 6 inches diameter and 80 feet high.
Bark pale brown, rough, slightly corky and more or less deeply furrowed.
Blaze *35—'5 inch, rather crisp, fibrous, pale orange, the juice turfiing
purplish-black on the blade of a knife. Young shoots, underside of
leaves and inflorescence clothed with fine caducous rusty tomentum.
Tendrils several times forked, but often only the main axis and lowest
branch subsequently develop. Leaves simple, 5—10 and sometimes up
to 15 inches diameter, broadly ovate or orbicular, deeply cordate, more
or less sharply toothed the main nerves projecting beyond the margin of
the leaf in points, dull green, glabrous or nearly so when mature.
Petiole varying in length up to 12 inches. Flowers dull red, 4-merous,
in umbels terminating the branches of a pedunculate branched leafopposed cyme. Pedicels *1—*3 inch long. Petals usually not cohering
at the apex, rusty-pubescent outside. Fruit '3-"4 inch long, pyriform,
usually 1-see'ded.
Occurs throughout the area up to 4,000 feet. Very common in sal forest especially
on north aspects. I have not separated V. rosea, Royle which according to Duthie differs
in its larger leaves, pink instead of white (sic) flowers, and fusiform fruit. Flowers:
June-July. P r u i t : July-August.

2, Yitis latifolia, Roxb. Vern. Bhimana. Bhimra.
(these
names are also applied to other vines especially V. mgosa, Wall.)—A
climber with annual stems 10-20 feet long and "3—*5 inch diameter
which are scarcely woody. Bark smooth, green, often tinged purple
especially at the nodes, covered with a thin glaucous bloom. Young
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shoots glabrous or nearly so, hollow. Tendrils forked. Leaves simple,
5—10 inches broad, orbicular, 3—7-angled or-lobed, sometimes lobefl
half way down, crenate-serrulate or dentate, cordate, mealy when very
young, glabrescent or with pubescent nerves when mature, often tinged
with pink or purple beneath, base 5—7-nerved. Petiole varying in
length up to 8 inches, deeply grooved above. Flowers *1 inch diameter,
dark red, 5-merous, in pyramidal panicled pubescent cymes borne on a .
very stout peduncle together with a forked tendril. Petals not cohering
at the apex, recurved, glabrous on both surfaces. Stamens bright
yellow. Fruit *3—*35 inch diameter, globose, black, succulent.
Occurs throughout the area up to 4,000 feet. Very common in the subhimalayan
tract, but rather scarce within the hills. Frequent in secondary scrub growth. Flowers :
July-August. Fruit : September-October.

3* Yltis ragosa* Wall Syn. V. macrophylla, Madden. :Vern.
Ghhipdri, Gr, (this name is also applied to most other species of Vitis).—
A climber with scarcely-woody annual stems 2—10 feet long and up to
"75 inch diameter usually trailing over the ground. Stem with shallow
longitudinal ribs and numerous small warty excrescences, usually pink
or red. Leaves 5—18 inches diameter, broadly ovate or suborbicular,
apes acute, base deeply cordate, minutely toothed, often obscurely
3—8-lobed, all the nerves depressed on the upper surface, base 5-nerved,
upper surface clothed with long woolly tomentum when young pubescent
when mature, lower surface clothed with persistent dense felted tomentum varying from greenish-white to deep rusty-red. Petiole 2—9 inches
long, stout, usually pink or red. Flowers minute, red, 5-merous, in
spreading branched pedunculate panicles 1—5 inches long, the branches
densely woolly-tomentose, the peduncle often bearing a bifurcated tendril
*5—3 inches from the base. Pedicels *05 inch long or less, stout. Fruit
*3-*4 inch diameter, globose, black, shining. Seeds 1—4.
Occurs throughout the hills between 5,500 and 7,000 feet. Fairly common on
steep grassy or rocky slopes either in open forest or on bare slopes, especially on limestone.
The woody root stock is frequently wedged into crevices in rocks. Flowers : June-July*
F r u i t : September—November.

3. Yltis diiaricata, Wall.—A climber with scarcely-wbody annual
stems arising from a perennial woody rootstock. Stems 10—20 feet long
and up to "5 inch diameter, deeply striate, usually pink or reddish,
clothed.with long, whitish, cottony, caducous tomentum. Leaves usually
3-foliolate, but sometimes simple or more or less deeply 3-lobed especially
towards the end of the shoot. Petiole up to 5 inches long, striate on one
side, usually pink or reddish. The simple or' lobed leaves up to 6 by
5 inches, ovate, cordate. The terminal leaflet of trifoliolate leaves up
to 8 by 3*5 inches, elliptic-lanceolate or narrowly ovate, base cuneate;
the lateral leaflets smaller with very oblique base; all acuminate, finely
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cuspidate-serrate or subentire, thin, membranous, all the nerves very
depressed above, clothed on both surfaces with cottony tomentum 'when
quite young, minutely pubescent above and more or less densely clothed
with pale woolly tomentum beneath when mature. Flowers small, red,
5-inerous, in dense 2-3-chotomous divaricate tomentose cymes. Peduncle 2—6 inches long, bearing a bifurcated tendril below the flowers.
Petals spreading. Fruit *2—*4 inch diameter, globose, black,
Seeds 1—4.
Occurs tlirongliout; the hills between 4,000 and 7,000 feet. Fairly common in
open forest or on bare ground. Flowers : July. F r u i t : October-November.

5* Yitis parcifolia, .Roxb.—A deciduous climber with slender
trailing stems up to 15 feet high and 1 inch diameter. Bark dark
reddish-brown, rough, peeling off in long fibrous strips. Young shoots
glabrous," only the flattened tip clothed with pink hairs. Tendrils up
to 5 inches long, forked once about the middle. Leaves 2—6 by 1*5—4
inches, ovate, base truncate or cordate, acuminate, sharply serrate sometimes deeply so, often 8-Iobed, thin, membranous, bearded in the
axils of the 5 strong basal nerves beneath, otherwise glabrous on both
surfaces or puberulous on the nerves beneath, glossy on both surfaces
especially beneath. Petiole *7—2 inches long, minutely pubescent
when young, ultimately glabrous. Flowers minute, green, scented,#in
umbellate fascicles arranged in narrow usually bifurcated panicles 1—8
inches long. Pedicels *l-*2 inch long, slender. Petals 5 (rarely 6),
cohering at the apex. Fruit "2—*4 inch diameter, globose, black.
Seeds 1—4, smooth.
Occurs throughout the hills between 2,000 and 6,000 feet. Fairly common in mixed
hanj and chit forest and in secondary miscellaneous forest. Flowers : April-May. F r u i t :
July-August.

. 6- Yltis pedicellata, Laws.—A large deciduous climber with stem
up to 4 inches diameter and 50 feet high. Bark reddish-brown, rough,
exfoliating in .fibrous strips. Tendrils forked. Young shoots and very
young leaves densely clothed with caducous rusty tomentum. Leaves
simple, 6—10 by 4*5—8 inches, broadly ovate, cordate, sometimes
shallowly S-lobed the lobes with shortly acuminate tips, dentate the teeth
apiculate, ultimately glabrescent above but persistently hairy on the
nerves beneath with stiff spreading rusty hairs, base 5-nerved, the secondary fterves prominent beneath. Flowers 5-merous, in umbels terminating
the branches of pyramidal, panicled, pubescent cymes 1—3 inches long
borne on rather slender long peduncles together with a simple tendril
Pedicels filiform, *05—"2 inch long. Petals green, cohering at the apex,
glabrous outside. Fruit "8 inch diameter, globose, black, with 2-3
pyriform seeds,
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This vine is common in the oak forests of the Malla Chandpur and Eankrakhet
reserves in North Garhwal, but its further distribution is uncertain. It is found between
6,000 and 8,500 feet. Flowers: June-July. Fruit : October. My specimens numbers
415, 462 and 673 are taken as belonging to this species.

7. Yitls lanatas Roxb. Vern. Pulidna or Pudina, G-. Purani
or Purain, A.—A large deciduous climber with stems up to 8 inches
diameter and 60 feet high. Bark rough, dark reddish-brown, peeling
off in fibrous strips. Blaze "2—*4 inch, very fibrous, white. Young
shoots, petioles and undersurface of leaves covered with white felted
tomentum, or sometim.es reddish-brown on the shoots and petioles.
Tendrils bifurcating once, and then one of the two branches bifurcating
again. Leaves 4—9 by 4—8 inches, broadly ovate from a truncate or
cordate base, sometimes angled or obscurely lobed, shortly acuminate,
dentate or sharply serrate, glabrous or nearly so above when mature,
densely clothed beneath with deep rusty tomentum. Petiole 1*5—7
inches long. Flowers 5-merous (sometimes 6), scented, in rather 'dense
pyramidal densely tomentose panicles 2*5—8 inches long usually bearing
a bifurcated tendril 1-2 inches from its base. Petals green, cohering at
the apex, glabrous outside. Pedicels slender *05—*15 inch long. Fr'uit
'3 inch diameter, black with a transparent bloom. Seeds 1—4, obovoid.
* Occurs throughout the hills between 3,000 and 7,000 feet. Common in banj forest,
also in dry* miscellaneous forest below the oak zone especially in ravines. Flowers:
April—June. F r u i t : June-July.

8. Yitls semicorflata, Wall. Syn. Vitis hirnalayana, Brandis.
Vern. Laderi or Ldduli, G.—A large deciduous climber with stems up
to 6 inches diameter and 100 feet high. Bark brown, very rough, deeply
furrowed. Blaze 1 inch, coarsely fibrous, pink. Young shoots glabrous
or pubescent. Tendrils branched, usually ending in adhesive- disks.
Leaves palmately trifoliolate. Petiole up to 5 inches long. Terminal
leaflet 3—6 inches long, ovate or obovate, base cuneate or rounded, tip
long-acuminate, margin coarsely cuspidate-serrate; lateral leaflets very
oblique, one side subcordate; dull green above, pale and somewhat glaucous or sometimes purplish-pink beneath, thin, membranous. Petiolules 0—*2 inch long. Flowers small, yellowish-green, 4- or 5-merous, in
terminal or leaf-opposed lax divaricate cymes up to 4 inches diameter,
shorter than the leaves. Petals ending in a conical hood, spreading and
soon reflexed. Fruit *2—'3 inch diameter, purplish-black, subglobose.
Seeds 1—4.
Occurs throughout the hills between 5,000 and 9,500 feet. Very common in oak,
spruce and silver fir forests. Some plants have leaves which are pubescent on the nerves
beneath, others are entirely glabrous, but it seems unnecessary to draw any distinction
between the two varieties which are often found growing together. The leaves J u r n
bright orange or red before falling. Flowers : May—July. F r u i t : September—"November.
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9, Yitis trifo!ia9 Linn. Syn. V. carnosa, Wall.-—A climber with
sometimes herbaceous sometimes distinctly woody (though soft and
rather succulent) stems up to 2 inches diameter and 15 feet high. Bark
rough with numerous small pale brown lenticels. Young shoots pubescent or villous. Tendrils slender, branched, ending in adhesive disks.
Leaves pinnately 3-foliolate. Petiole 1—3*5 inches long. Leaflets
usually 2—5 by l'5-2"5 inches, the terminal usually elliptic or obovate,
the lateral usually broadly ovate and often obliquely cordate at the base
or cuneate, apex acute, coarsely crenate or irregularly dentate, clothed
more or less on both surfaces with whitish pubescence. Petiolule of
terminal leaflet up to 1 inch long, of the lateral 0—'2 inch long.
Flowers *25 inch diameter, 4-merous, in lax, divaricate, long-peduncled,
thinly hairy cymes 2-3*5 inches across. Petals green, not cohering at
the apex, soon reflexed. Disk whitish. Fruit "5—*7 inch diameter,
depressed-globose, black. Seeds 2—4.
Occurs in the subhirnalayan tract and outermost hill ranges up to 2,000 feet.
is apparently scarce. Flowers : May—July. Fruit : October—December.

It

10* Yitis lanceolaria, Roxb.—A large evergreen climber with stems
up to 9 inches diameter and 60 feet high. Stems more or less flattened
or compressed, often very considerably so. Bark pale brown, slightly
rough with conspicuous raised lenticels but not corky or deeply
furrowed. Blaze not fibrous, pink or white with yellow streaks-, juice
rather slimy and turning purplish-black on the blade of a knife. Tendrils simple, often stout. Twigs smooth, green, glabrous, with prominent
lenticels. Leaves pedately or rarely digitately 5-foliolate, or sometimes trifoliolate by suppression, very rarely pedately 7-foliolate,
glabrous. Petiole 2—7 inches long, terete or slightly flattened, the
basal *5—1 inch swollen. Terminal leaflet 5—8 by 2-3*5 inches,
elliptic-oblong or narrowly obovate, abruptly acuminate, rather distantly
crenate-serrate except towards the base, base acute, lateral nerves
7—10 pairs; the lowest pair somewhat oblique and about half the size
of the terminal; all rather fleshy, dark and slightly glossy green above.
Petiolule of terminal leaflet *5—1"75 inches long. Stalk of lateral pedate
branch up to 1 inch long. Flowers small, green, 4-merous, in subcorymbose axillary puberulous cymes, the branches terminating in
umbels. Fruit *4—"6 inch diameter', globose. Seeds 1—4.
Occurs throughout the subhimalayan tract and outer hill ranges between 1,500 and
4,000 feet. Fairly common in ravines and along the banks of streams. Flowers : April.
Fruit : March.

11. Yitis capriolata, lDon.—A medium-sized evergreen glabrous
chmber with .stems up to 1*5 inches diameter and 80 feet high, the
upper branches often hanging in dense leafy festoons. The stems
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develop numerous adventitious roots which are made more use of for the
purpose of climbing than the tendrils. Tendrils 2—6 inches long,
bifurcating once within a distance of 2 inches of the tip. Leaves
pedately 5-foliolate. Petiole 1-2*5 inches long, grooved. Stipules
persistent, triangular, \X-'2 inch long. Terminal leaflet 2-3 times as
long as the smallest lateral pair, 1*5—3 inches long, elliptic-lanceolate or
obovate, acute; all leaflets crenate, the 6—13 pairs of arcuate secondary
nerves terminating in,points which are raised at an angle with the
leaf-surface, midrib and lateral nerves distinctly pale above; the lowest
pair of leaflets more rounded and with oblique base. Petiolule of
terminal leaflet "1—*4 inch long. Flowers small, pale green, 4- or
5-merous in few-branched glabrous umbelliform cymes 1—3 inches long
terminating in umbels. Primary peduncle '25—1 inch long though
often appearing longer owing to the suppression of leaves immediately
below the inflorescence. Petals at once reflexed, with a small hollow
horn at the tip. Fruit *3 inch diameter, globose, black. Seeds 1-2.
Occurs throughout the hills between 5,500 and 7,000 feet. Common in shady oak
forest and moist ravines, where it is often found creeping over precipitous rocks. Elowers :
June—September. F r u i t : November.

12* Yitis affine, Gagnepain.—A slender evergreen climber with
stams, which are scarcely woody, up to 20 feet high and "25 inch
diameter.11 Glabrous except the pedicels which bear scattered minute
hairs when young. Not climbing by, and probably never producing,
adventitious roots. Tendrils 4—7 inches long, bifurcating once within a
distance of 2 inches of the tip. Leaves pedately 5-foliolate. Petiole
•75—2'5 inches long, the basal half somewhat swollen. Stipules
persistent, triangular, "15—*2 inch long. Terminal leaflet twice the
size of the lateral pairs, 2—4 by *5—1 inch, lanceolate, acuminate; all
leaflets crenate, the 8—12 pairs of lateral nerves terminating in points
which are raised at an angle with the leaf-surface, the midrib and
lateral nerves not noticeably paler above; the lateral pairs broader; the
lowest usually obliquely ovate. Petiolule of terminal leaflet *15—"5 inch'
long. Flowers "15—*2 inch diameter, greenish, 4-merous in fewbranched minutely hairy umbelliform cymes 2—4 inches long terminating in umbels. Primary peduncle *75—3 inches long. Petals terminating in a reddish-brown hollow horn. Stamens minute. Fruit *3—*5
inch diameter, globose, shining, black'. Seeds 1-2, usually 1, *2 inch
long, ovoid, ^ides deeply corrugated, with 3 prominent ridges on the back
formed by 2 parallel depressions.
Occurs throughout the hills between 6,500 and 8,500 jfeefc. Fairly common in dense
shady forest on north aspects, frequently associated with Quercus dilalata. Flowers : MayJune. F r u i t : September. The ^identification of this species is by Mr. G-agnepain himself
who has named many sheets in the herbarium at Dehra Dun. My description is based
on my numbers 521, 633, 693, 833 aud 1234,
.•.:;/.
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13. Yitls, sp—A. small glabrous climber with stems up to 20 feet
high and *5 inch diameter; not climbing by means of adventitious roots.
Tendrils'4—6 inches long, bifurcating once within a distance of 2 inches
of the tip. Leaves pedately 5-foliolate. Petiole 1*5—3 inches long,
terete, the basal portion somewhat swollen. Stipules persistent,
triangular, *1 inch long. Terminal leaflet 2-3 times as long as the
smallest lateral pair, 3—6 inches long, elliptic-lanceolate or elliptic,
acute or acuminate; all leaflets crenate, the 8—16 pairs of arcuate
secondary nerves terminating in points which are raised at an angle with
the leaf surface, the midrib and lateral nerves not noticeably paler above;
the lowest pair" of leaflets with oblique base. Petiolule of terminal
leaflet *3—*8 inch long. Flowers small, pale green, 4-merous, in fewbranched glabrous umbelliform cymes 1—3 inches long terminating in
umbels. Primary peduncle '5—1*5 inches long, though often appearing
longer owing to the suppression of leaves immediately below the inflorescence. Petals at once reflexed, with a small hollow horn at the tip.
Fruit '3—*4 inch diameter', globose, black. Seeds 1—3, *25 inch long,
ellipsoid, rugose all over with a single dorsal depression.
Occurs throughout the central and outer hill ranges between 3,500 and 6,000 feet.
Fairly common. Flowers : September. Fruit : January-February. This plant has hitherto
fcec-n ccnfnseti with V. ca/priolatai Don. from which it is in my opinion quite district.
My description is based on my numbers 576, 577, 1028 and 1203.
•

14. Yltis obtecta, Wall.—An evergreen climber creeping over the
surface of the ground or climbing up the stems of trees to which it
elo'sely adheres by means of tendrils and numerous adventitious roots,
the stem attaining 40 feet height and 1 inch diameter, but usually half
this height. Tendrils consisting of a stout stalk *1—*25 inch long
terminating in 5—9 palmately radiating simple spirally coiled branches
•5—1*5 inches long which develop adhesive disks on contact. Leaves
digitately 5-foliolate. Petiole 1*5—5 inches long, terete, pinkish, clothed
with spreading pale hairs. Terminal leaflet elliptic, 2—4 by 1"25-2*25
inches with about 5—8 pair's of lateral nerves; the two lateral pairs
.usually very oblique; the lowest pair usually not exceeding half the
size'of the terminal leaflet; all distantly cuspidate-crenate, rather thick',
.usually hairy and dull green on both surfaces, sometimes quite glabrous
even when young. Petiolule of terminal leaflet 0—'25 inch long*.
Mowers small, green, 4-merous, in few-branched pubescent cymes, the
branches terminating in umbels. Emit *3—*5 inch diameter,
elliptic or globose, shining, black. Seeds 1—3.
Occurs throughout the hills between 4,500 and 7,000 feet. Common in shady forest
and moist ravines especially in banj forest. Flowers : Kay. F r u i t : October-November.

IS. Yitis Paztori, Gagnepain.—A large evergreen climber with
stems up to 9 inches diameter and 80 feet high. . Stems terete.. Bark:
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reddish-brown, very rough and rather corky, furrowed and often deeply
.so. Blaze very fibrous, pink or white streaked with pink turning orange
on exposure, juice very slimy and turning purplish-black on the blade of
a knife. Tendrils simple, often stout and long. Twigs smooth, green,
glabrous,, without prominent, lenticels. Leaves digitately 3—6-foliolate,
never pedate. Petiole 4—8 inches long, terete, basal *5 inch swollen.
Terminal leaflet 4—7 by 2*5—4 inches, elliptic, abruptly acuminate often
caudate, lateral nerves excurrent in 3—5 short cuspidate teeth, base
cuneate, glabrous, rather thick, dark somewhat shining green above,
paler' and shining beneath, lateral nerves 3—7 pairs, arcuate ; lateral pairs
of leaflets smaller. Petiolule of terminal leaflet *5—1*75 inches long, of
the lateral shorter. Plowers small, 4-inerous, in lax, rather slender,
puberulous, subcorymbose, axillary cymes. Fruit *4—*8 inch long,
oblong or ovoid, first reddish and finally black. Seeds 1—3, usually 1,
ellipsoid, *3—'5 inch long with 6—10 shallow transverse furrows.
I first collected this vine in the Bamnagar Division where I found it fairly common
in sal forest -between 1,500 and 3,000 feet especially in moist ravines and on the banks
of shady streams. On these specimens M. Gagnepain has named the vine V. Parkeru
It may however be -doubted whether it is not the V. campylocarpa of Knrz, but the
description of that author is very meagre and M. G-agnepain himself seems to have been
m doubt as to what that species really was. V. Parkeri occurs throughout the subfcim%layan tract and outer hill ranges. Flowers: November-December. F r u i t : AprilMay.
%

2." LEEA, Linn.
Small trees shrubs or herbs, erect and without tendrils. Leaves
usually large with sheathing petiole, simple or usually pinnately decompound. Flowers small, in leaf-opposed or sub terminal corymbose cymes.
Galyx 5-lobed. Petals 5, connate at the base and adhering to the staminal
tube, afterwards re volute, induplicate-valvate, hooded at the apes.
Disk or staminal tube cylindrte with 5 lobes, connate at the base with
the ovary, furnished within with a toothed membranous fold. Stamens
5, inserted between the lobes of the disk. Ovary 3—6-celled; ovule 1 in
each cell. Berry usually succulent and 3—6-seeded.
Flowers and inflorescence red.
mostly sessile ...
Flowers green. Inflorescence not
above, shortly stalked

Leaflets not scabrous,
...
...
... 1. alata.
red. Leaflets scabrid
...
...
... 2. asf era.

1. Leea alata, Edgew.—An erect stout perennial herb, the
stems usually 1—3 feet high and dying back annually to a woody base.
Leaves 1-pinnate, 3—7- foliolate. Leaf-rachis with 2 narrow wings
above .which sometimes expand towards the base of the petiole.. Leaflets
6—12 by 1—3 inches, oblong or oblong-lanceolate, acute, base rounded
or rhomboid, sessile? or on petiolules up to *4 inch long, glabrous or nearly
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so, with 8—15 pairs of secondary nerves and 8—6 serratures in the leafmargin to each secondary nerve. Peduncles 3—8 inches long, pubescent.
Flowers crowded, red, #15 inch diameter; the whole inflorescence reddish.
Berries "3-*4 inch diameter, depressed-globose, reddish-purple.
This species seems to occur in tbe subMmalayan tract though there are no
specimens from our area at Dehra Dun. There is however a sheet in the JBCew Herbarium
collected by Falconer and labelled Grarlrwal. Flowers: June-July. Fruit? OctoberNovember.

2. Leea aspera, Wall Vern. Kumdli, Gen. Kunwai, R.—An
erect deciduous herb or shrub, the stems usually 2-3 feet high, but
attaining 10 feet high and 1*5 inches diameter. The larger stems
perennial, scarcely woody and containing a large succulent pith; the
smaller dying back to the ground, arching, ribbed. Bark smooth,
reddish-brown. Leaves towards the ends of the shoots simply pinnate
or with the lower pinnae trifoliolate; lower leaves bipinnate. Petiole
not winged. Leaflets 3—6 by 2-3 inches, ovate or elliptic-oblong,
abruptly long-acuminate, base rounded or cordate, strongly often coarsely
serrate, with 12—18 pairs of secondary nerves each supplying one or
sometimes 2 teeth, upper surface scabrid with scattered pale hairs, lower
surface pubescent on the nerves. Petiolules '2—*7 inch long, rather
slender. Cymes bifurcated at the base, or with a peduncle up to 2 irfches
long, pubescent. Flowers *2 inch diameter, pale green. Berries
*4 inch diameter, depressed-globose, slaty-green and finally blue-black.
Seeds 5.
Occurs throughout the area between 1,000 and 5,000 feet. Very common, especially
in chit forest. The leaves turn bright red and orange in the autumn. Flowers : JnneJtily. Fruity October-November,
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XXVIII.—SAPINDACE,E.
Trees, shrubs or rarely climbing herbs. Leaves alternate or
opposite, usually compound; stipules caducous or 0. Flowers regular or
zygomorphic, generally polygamous. Calyx 4-5-lobed or 4-5-sepalous,
valvate or imbricate. Petals 4-5 or 0, free, equal or unequal, often
bearded or bearing a scale at the base within. Disk usually distinct,
annular or unilateral, sometimes of separate glands, rar'ely wanting in
male flowers. Stamens 4—10, usually 8, inserted inside on or outside
the disk; filaments usually free. Ovary entire, lobed or partite, sometimes excentric, 1—4-cellei; style simple or divided; ovules 1-2,- rar'ely
more, in each cell. Fruit capsular or indehiscent, sometimes winged.
Seeds sometimes arillate.
I.—Leaves opposite.
1. Leaves pinnate
...
...
2. Leaves trifoliolate
...
...
%
3. Leaves simple, often palmately lobed
4* ' Leaves digitate
...
...
II.—Leaves alternate.
1. Leaflets 2—4 pairs
...
...
2. Leaflets 5—8 pairs
...
...

... 1.
... 2.
... 3.
... 4.

Turpinia.
Staphylea.
Acer,
Aesculus,

...
...

Schleichera.
Sapindus.

5.
6.

1. TURPINIA, Vent.
Trees or shrubs. Leaves opposite, imparipinnate. Leaflets
opposite, serrulate. Stipules interpetiolar, deciduous. Mowers small,
hermaphrodite, regular, in terminal and axillary panicles. Calyx 5partite, lobes imbricate. Petals 5, imbricate. Stamens 5, inserted
outside the lobed or crenulate raised disk. Ovary sessile, 3-lobed and
3-celIed; style long; stigmas 3 ; ovules 2 or more in each cell* Fruit
indehiscent, subg'lobose, 3-ceIled.
1

Twpinia nepalemsfs, Wall—A small glabrous tree up to 4 feet
girth and 25 feet high. Bark pale brown or whitish, rather deeply
cracked, corky. Blaze *3—*35 inch, pale orange-yellow mottled darker.
Leaves 8—15 inches long, 3—7~usually 5-foliolate. Leaflets subequal,
the terminal one 4—6 by 1*25—2 inches; all oblong or elliptic-oblong,
caudate-acuminate, base cuneate acute, shallowly and evenly serrate,
glabrous, dark rather glossy green above with pale midrib and 5—8 pairs
of rather indistinct arcuate secondary nerves. Petiolule of terminal
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leaflet *6—1*2 inches long, of the laterals '1—'5 inch long. Flowers
under' 1 inch diameter, white, in long-peduncled lax axillary panicles
6—9 inches long with rather slender opposite primary branches. Fruit
'3 inch diameter, globose, somewhat laterally compressed, indistinctly
6-lobed, succulent, purplish. Seed 1.
Occurs in the central and inner ranges between 3,000 and 6,000 feet. Scarce, and
rare in G-arbwal. Prefers shady valleys. It is probably evergreen. Flowers : April-May.
Fruit: October-November.

2.

STAPHYLEA, Linn,

Shrubs or trees. Leaves opposite, stipulate, trifoliolate or pinnate.
Inflorescence lateral and terminal. Flowers regular, hermaphrodite.
Sepals 5, coloured, imbricate in bud. Petals 5, imbricate. Stamens 5,
alternate with the petals, inserted below the edge of the lobed disk.
Ovary of 2-3 distinct carpels more or less united by their inner angles;
ovules 6—8 in each carpel. Fruit a membranous usually inflated
capsule, dehiscent at the summit.
Staphylea Emodi? Wall Vera. Sabldta or Sufkhi, NG. Karis,
RK.—A deciduous shrub, usually 6—12 feet high but attaining 6 inches
diameter and 20 feet high. Strong adventitious shoots are often fopned
near the base. Bark fairly smooth, pale grey. Blaze '9.—*25 inch,
pale yellow finely mottled with orange or reddish-brown. Adventitious
shoots smooth, greenish-or purplish-brown with pale lenticels forming
longitudinal streaks. Young shoots glabrous. Leaves 6—15 inches
long, trifoliolate. Common petiole 2-5—6 inches long. Terminal
leaflet 3—7 by 1*75—3'5 inches, the lateral a little smaller; all elliptic,
acuminate, thin, membranous, shar'ply serrate, glabrous above, pale and
more or less pubescent when young beneath, the lateral subsessile.
Stalk of terminal leaflet '7—2*5 inches long. Flowers *4 inch long,
white, in terminal usually drooping panicles 2—4 inches long. Pedicels
',3—*6 inch long, glabrous. Fruit an inflated bladder-like capsule
2-3*5 inches long, 2-3-ceIIed and-lobed, dehiscing at the apex along ifehe
ventral suture. Seeds few, *3-*4 inch long, obovoid-globose, slightly
compressed, brown, polished, with a large basal scar.
Occurs throughout the hills between QyQQO and 8.500 feet. Bather scarce or locally
common and sometimes gregarious. Usually found in moist shady forest and cool ravines. '
'Flowers : April-May. Fruit: October—December.

3. ACEK, Linn.

(The Maples.)

Trees or shrubs; buds .with many scales, the outer shorter, coriaceous, the inner oblong, membranous, developing later. Leaves entire, .
palmately lobed or pinnately 3—5-foliolate. Flowers regular, in racemes
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or corymbs. Calyx usually 5-lobed, the lobes imbricate, deciduous.
Petals as many as the calyx-lobes or 0, er'ect, shortly clawed. Disk
thick. Stamens usually 8, inserted on the disk. Ovary 2-rarely 3-lobed
and-celled, laterally compressed; cells 2-ovuled; style bipartite. Fruit
a double samara, indehiscent; wing large, membranous.

#

I.—Leaves undivided, margin entire or serrate.
1. Leaves pale glaucous beneath. Petiole "7—2
inches long
...
,..
...
2. Leaves glossy green baneatli. Petiole **2—*5
inch long
...
...
...
II.—Leaves 3—5-lobed, margin serrate or toothed.
A. Leaves pale and glaucous beneath
...
B . Leaves green beneath.
1. Leaves more than 6 inches across
...
2. Leaves less than 6 inches across,
(a) Eacemes
corymbose. Pedicels
'3—*5
inch long
...
...
...
(b) Eacemes not corymbose. Pedicels '1—'3
inch long
...
...
...
III.—Leaves 5—7-lobed, margins entire
...
...

JL

oblongum.

2.

Icemgatum.

3. ccesium.
4.

villosum.

5.

acuminatum.

6.
7.

pectinatum.
pictum.

1. Acer oblongum, Wall. Vern. Phandgao or Pharbanj, NG.
Kirmoli, SG. Phatgal or Phatgab, A.—A medium-sized or large evergreen or su|?deciduous tree up to 8 feet girth and 80 feet high. Bark
of young stems up to about 3 feet girth quite smooth, often with shallow
vertical oracks; of old stems rough, pinkish-brown, exfoliating in loose
thick woody strips. Blaze *3—*6 inch, rather shortly fibrous, pink, the
juice turning purplish on the blade of a knife. Young shoots glabrous.
Leaves 2*5—6 by *7—2'5 inches, elliptic-oblong or ovate-lanceolate,
acuminate, entire, glaucous beneath, base usually rounded, 3-nerved,
glabrous. Petiole "7—2 inches long. Flowers *3 inch diameter,
pentamerous, in terminal pubescent corymbose panicles 1*5—3 inches
long. Sepals greenish. Petals whitish. Fruit glabrous; wings about
1 inch long, diverging, contracted below, back nearly straight; nuts
angular', clothed with white hairs within.
Occurs throughout the area between 1,500 and 7,000 feet. Common along the
banks of streams and in moist shady forest especially of banj oak. I have measured a
tree 14 feet girth and 110 feet high. The young immature foliage is often tinged bright
pink. Flowers : February—April. Fruit : January—April.

2. Acer l8&¥igatum, Wall—A medium-sized subdeciduous tree up to
5 feet girth and 45 feet high. Bark pale ashy, whitish in patches, fairly
smooth. Blaze *5 inch, hard, only fibrous in the innermost layer, pale
orange-yellow. Twigs bright green, usually purplish, smjooth, terete.
Young shoots glabrous. Leaves 4—8 by 1-2 inches, narrowly obiongtenceojate, long-acuminate, distinctly serrate or subentire, ungulate, thinly
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coriaceous, glabrous or .with tufts of hair in the nerve axils beneath, dark
glossy green on both surfaces, rachis usually tinged pink on the undersurface, with 8—13 pairs of secondary nerves. Petiole *2—*5 inch long,
pink. Mowers. *2 inch diameter, pentamerous, in terminal glabrous
panicles 2-3 inches long. Petals white. Fruit glabrous; wings *8—1
inch long, diverging, contracted below, back nearly' straight; nuts
smooth, glabrous within.
Occurs throughout the area between 5,500 and 6,500 feet. Bather scarce, usually in
ravines in shady oak forest. Flowers : April. F r u i t : October-November.

3, Acer caesium, Wall. Vern. Kamia, NG. Khami or Kanjiol,
RK. Kanchula and Kdnjula, (the last two names are used
indiscriminately in G-arhwal for this and succeeding species of
Acer),—A large deciduous tree up to 9 feet girth and 60 feet high.
Bark pale grey, sometimes dark with silvery patches, rather rough
exfoliating in irregular thin small scales.
Blaze "35—'7 inch, very
shortly fibrous, pinkish—or orange-brown, with numerous minute darker
specks. Twigs and young shoots glabrous, with a thin glaucous-film,
not lenticellate. Leaves 4—8 by 4*5—11 inches, 54obed, the basal
lobes often obscure, cordate, lobes acuminate, serrate, dull green above,
pale and glaucous beneath, bearded in the axils of the nerves beneath,
otherwise glabrous, basal nerves 5 prominent beneath. Petiole 3—10
inches long, terete, glabrous, often reddish". Flowers '2 inch diameter,
pentamerous, yellowish-green, appearing with the young leaves, in
terminal coiymbose puberulous panicles 1*5-2*5 inches long. Fruit
glabrate; wings 1*5—2 inches long, divergent, erect or sometimes overlapping, backs slightly curved; nuts dark brown, gibbous.
Occurs throughout the hills between 6,500 and 10,000 feet. Veiy common In
forests of silver fir and Quercus semecarpifolia, and is somewhat gregarious. I have
measured a tree 15 feet girth and 90 feet high. Flowers : March-April. Fruit : OctoberNovember.

3. Acer villostim, Wall. Vern. Mandra, NG. Gobar-kami,
BE.—A small or medium-sized deciduous tree up to 7 feet girth and
60 feet high. Bark pale brown sometimes silvery, fairly smooth. Blaze
*85—1 inch, soft, very shortly fibrous, pinkish-brown, the juice turning
purple on the blade of a knife. " Twigs and young shoots without a glaucous film, lenticellate, rusty-pubescent at first. Leaves 6—10 by 7—12
inches, usually 3-lobed but often more or less 5-lobed, margin distantly
toothed, lobes acuminate, dull dark green above paler green beneath,
glabrous, or with scattered hairs on the nerves above, densely clothed
with soft pale tomentnm beneath when yoxwpr or glabrous except along
the leaf margin and on the principal nerves and usually bearded in the
leaf axils, base cordate 5-nerved, the secondary nerves paler and prominent on both surfaces, Petiole 2—10 inches long, terete, more or
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less hairy. Flowers '2-'3 inch diameter, pentamerous, yellowish-green,
in simple or branched hairy racemes 2—4 inches long appearing with
the leaves from lateral shoots which do not produce leaves. Fruit more
or less villous even when ripe; wings 1*5—2 inches long, divergent or
erect with the margins overlapping, backs usually curved; nuts brown.
Occurs throughout the hills between 7,000 and 9,000 feet. May be locally common
but generally rather scarce. Chiefly found in ravines and on north aspects. The variety
with leaves densely tomentose beneath has only been recorded from the main inner ranges
and is apparently the true A. viUosum of Wallieh, whereas the commoner more glabrous
form corresponds to A. Thomsonii, Miq. in Arch. Flowers; March-April. F r u i t ;
October-November.

5* Acer acuminatum, Wall. Syn. A. caudatum, Wall, ex parte.
Vera. Rath-kdnchula, NG. Kamia or Kirnia, G- and A.—A large
deciduous shrub or small tree up to 3 feet girth and 30 feet high, often
producing several stems from near the ground. Bark roughish, pale
sometimes silvery br*6wn, exfoliating in irregular thin scales. Blaze
*25 inch, pale pinkish-brown with minute darker specks. Young stems
and'^wigs quite smooth, dark green or purplish-red "with scattered pale
lenticels. Young shoots glabrous, usually red with a glaucous film.
Leaves 2'5—5 inches long and broad, 5-Iobed with the two outer lobes
smaller or sometimes wanting, lobes caudate-acuminate, shar'ply and
clo^bly serrate usually simply sometimes doubly, minutely adpressed
haSry on tlie main nerves when quite young, glabrous when mature
except for tufts of hair in the axils of the 5 palmate basal nerves, base
rounded or cordate. Petiole 2—4 inches long, pink or' red, slender,
puberulous. Flowers '2 inch diameter, greenish, in glabrous corymbose
racemes '5—1*5 inches long which appear before or with the young
leaves, the male on leafless, the bisexual on leafy side shoots. Pedicels
*3—'5 inch long, very slender. Sepals oblong, acute. Petals shorter
than the sepals, oblanceolate, acute. Stamens much exserted. Fruit
glabrous; wings '8—1*2 inches long, erect or divergent, backs straight
of curved; nuts brown.
Occurs along the slopes of the main Himalayan range, but not on the outer ranges,
between 8,000 and 10,500 feet. Common in silver fir and Tcarsliu forests. The leaves
turn bright yellow before falling. Flowers : April-May. E m i t : October-November.

6. Acer pectinatum, Wall.—A deciduous tree. Young shoots
glabrous. Leaves 2*5—4*5 inches long and broad, 3—5-lobed the two
outer lobes when present only obscurely developed, lobes caudateacuminate, sharply and closely doubly-serrate, glabrous above except for
a tuft of hairs at its junction with the petiole, the nerves more or less
clothed vdth short spreading hairs beneath and with tufts of hairs in the
axils of the secondary nerves as well as of the 5 basal ones, otherwise
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glabrous, base cordate. Petiole 1—8 inches long, pink or red, slender.
Flowers "25 inch diameter, in simple terminal racemes (not corymbose)
1*5—3 inches long, appearing after the leaves. Eachis r'ed, puberulous
with tufts of hair at the bases of the pedicels. Pedicels al—#3 inch
long. Sepals obovate, obtuse, brownish-purple. Petals equal to the
sepals, obovate, obtuse, yellowish-green. Stamens shorter than the
petals. Fruit glabrous; wings "5—'8 inch long extended in a nearly
horizontal line, backs slightly curved.
Has been collected at Dagiadhura by Mr. W. J. Lambert also on the Shumri ridge
by Mr. J, BL Lyall, both places in East Almora. Its range appears to be about 9,000—
10,500 feet. Flowers : May. Fruit: October.

7. Acer plctum, Thurib. Vern. Gadh-pdpri, GL—A small or
medium-sized deciduous tree up to 6 feet girth and 70 feet high, usually
producing several stems or many strong adventitious shoots from near
the ground, old stems irregularly fluted and knotted towards the base.
Bark pale grey 4or ^silvery-brown, fairly smooth, with shallow cracks.
Blaze *5—"75 inch, soft, 'not fibrous, pinkish-brown. Young sjhoots
glabrous with a thin glaucous film, not lenticellate. Adventitious shoots
often dark green. Leaves 8-6 by 4-8 inches, 5—7-lobed, lobes acuminate,
margins entire, base usually cordate, bearded in the axils of the nerves
otherwise glabrous, glossy green on both surfaces especially beneath,
base 5—7-nerved. Petiole 1—8 inches long, slender, terete/pink when
young. Flowers "3 inch diameter, greenish-yellow, pentamerous, in
terminal gjabuous trichotomous panicles 2—4 inches long on short leafy.
shoots"appearing with the young leaves. Fruit glabrous; wings 1—1*3
inches long, divaricate, backs curved outwards, pink when young; nuts
thin, compressed.
Occurs throughout the hills between 6,000 and 9,000 feet. Very common in oak
forest, especially on north aspects. I have measured a tree in Garhwal 9*5 feet girth
and 40 feet high., The leaves usually turn yellow before falling. Flowers : March—May.
Fruit: December—February.

4. AESCULUS, 'Linn.

(The Horse-chestnuts.)

Trees with large scaly buds. Leaves 'opposite, digitate, exstipulate. Flowers in a terminal thyrsus, polygamous, fertile ones generally
near the base of the thyrsus-branches. Calyx 5-lobed, campanulate or
tubular; lobes more or less unequal. Petals 5, or the fifth abortive,
unequal. Bisk lobed. Stamens €•—8, outer whorl of 5, inner of 1—3.
Ovary 3-celled; style slender, undivided; ovules 2 in each cell. Fruit
a leathery 1—3-celled and-seeded capsule, loculicidally 2-3-valve3.
Aescilns Indfoa, Colebr. Vern. Pangar, Gen. Eng, Himalayan
Horse-chestnut,—A large deciduous tree up to 12 feet girth and 120 feet
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high... Bark ^f young stems up to about 3 feet girth, quite smooth, of
old stems rough exfoliating in thick woody plates which usually take the
form of long strips 1-2 inches wide and these remain for long attached
by their upper extremities only. Old bark often characterised by wavy
horizontal lines of lenticels. Blaze '85—"5 inch, soft not fibrous, pinkish
rapidly turning dark orange-brown on exposure. Petiole 4—6 inches
long. Leaflets 5—9, 6—10 by 2-3*5 inches, the outer smaller, oblonglanceolate or" oblong-oblanceolate, acuminate, sharply serrate, glabrous,
narrowed at the base. Petiolnles "2—1 inch long. Flowers 1 inch long,
in numerous, small, pubescent cymes arranged in terminal, erect, narrowpyramidal- panicles 12—15 inches long. Petals clawed, white and
yellow, base often, streaked with red, 2 petals narrower than the others.
Fruit a capsule 1-2 inches long, ovoid, not echinate, containing 1—3 but
usually 1 seed. Seeds 1-2 inches diameter, rounded, depressed, dark
brown, shining, scored irregularly with linear furrows.
Occurs m an indigenous stale throughout flu* hilla between 5,000 :ind 9,500 i'e^
and is also frequently planted. Common and sometimes gregarious on the inner ranges. I
have'measured, a sound tree in North Gnrhwnl IS feet girth and 145 feet high; and I'
have measured a hollow tree o* 20 feet tfirfch. Old stems -ore often irregularly" fluted at
the base. Flowers: May-June. F r u i t : Beptembe) —Novembc™.

*

5. SCHLEICHEEA, Wilhl.

'

Trees. Leaves
alternate,
paripiraate, exstipulate. Flowers
regular, polygamo-dioecious, small, fascicled in slender racemes or
panicles. Calyx small, cupular; lobes 4—G. Petals 0. Disk flat, ungulate on the margin. Stamens 5—8, inseited within the disk. Ovary
ovfoid, narrowed to the rigid style, 3-celled; stigma 3-4-lobed; ovules
solitary. Fruit dry, erustaeeous, indehiscent. Seeds with a fleshy -aril,
Schlefchera trijuga, Wilid. Vera. Kusm, G-en.—A small or
medium-sized deciduous or snbdecidnous tree up to 9 feet girth
and 60 feet high with short, bole and dense spreading crown,
the base of the stem often irregularly fluted. Bark pale
brown, fairly smooth, thinly mealy-corky outside, exfoliating in
irregular wcody scales. Blaze "4—*6 inch, hard, -not fibrous, pinkish,
stippeled with pale orange sclerotic tissue. Leaves 8—16 inches long.
Leaflets 2—4 pairs, the lowest pair usually about one-third the size of
the terminal, the terminal 4—0 by 1*5—4 inches, elliptic, entire,
glabrous, apex usually rounded, subsessile. Flowers greenish-yellow,
fascicled in spike-like lateral racemes 3—5 inches long, simple or often
panicled in the male, appearing with the new foliage which is coloured
9
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a fresh green or deep red. Fruit 1—1*5 inches long, oyoid, 1-2-seeded.
Seeds 48 inch long, smooth, compressed, brown.
Occurs throughout the subhimalayan tract and central and outer bill ranges up to
3,000 feet. A fairly common associate of sal. Flowers: March-April. Fruit: JulyAugust.

6. SAPINDUS, Linn.
Trees or shrubs. Leaves alternate, pariprnnate; leaflets entire;
stipules 0. Flowers regular, polygamous, in panicles. Sepals 5, unequal, in 2 series, much imbricate. Petals 4-5. Disk annular, lobed.
Stamens usually 8, inserted within the disk; filaments free. Ovary
entire or 2—4-Iobed, 2—4-celled; stigma 2—4-lobed; ovule solitary.
Fruit fleshy or coriaceous, of 1—3 indehiscent drupes; drupes with
fibrous pericarp, brittle when dry. Seeds with a very hard outer integument.
Sftplndns Mnkovossi, Gaertn. ,Syn. S. detergens, Boxb. Vem.
Rltha9 Gen. Eng. The Soap-nut tree.—A small or medium-sized
deciduous tree up to 6 feet girth and 50 feet high. Bark dark or pale
grey, somewhat rough, exfoliating m irregular woody scales. Blaze
#
3—*5 inch, hard, not fibrous, pale orange-brown. Leaves 9—20 inches
long. Leaflets 5—8 pairs, opposite or alternate, 3*5—7 by 1-2 inches,
lanceolate, acuminate, glabrous, often slightly falcate or oblique, Vith
15—20 pairs of rather indistinct secondary nerves and others between.
Petiolules *1—*2 inch long. Flowers *2 inch diameter, white or purple.
subsessile, very 'numerous, mostly bisexual, in large terminal pubescentpyramidal panicles. Fruit of 1—3 distinct, indehiscent carpels, *7—1
inch diameter, smooth, pale brown, globose, wrinkled before falling. As
a rule only one carpel develops and the undeveloped ovaries persist as excrescences at the base of the one which has developed. Seeds solitary,
*4~*5 inch diameter, globose, black, loosely contained in the fleshy
pericarp.
Occurs throughout the area up to 5,000 feet. Frequently planted and often selfsown; but probably not indigenous. The leaves turn yellow (not brown as in the Tun)
before falling. Flowers ; May-June. Fruit: October—February.
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Trees or erect or climbing shrubs. Leaves alternate, simple or
compound, stipules 0. Flowers small, hermaphrodite or polygamous,
usually panicied. Calyx 4-5-partite, imbricate. Petals 3—5, equal or
unequal, opposite to or alternate with the sepals, valvate or imbricate.
Disk usually small, annular. Stamens 4-5, opposite to the petals, inserted at the base of or on the disk; all perfect or 2 only. Ovary 2-3celled, compressed or 2-3-Jobed; styles 2-3, free or connate or 0; ovules
1-2 in each cell. Fruit of 1-2 dry or fleshy drupes.
Climbing shrubs. Petals equal. Stamens all fertile ... 1.
Erect trees or shrubs. Petals unequal. Stamens 2
fertile, 3 sterile
...
...
... 2.

Sabia,
Meliosma,

1. SABXA, Colebr.
Shrubs, sarmentose or climbing. Leaves simple or entire.
Flowers usually hermaphrodite, axillary and solitary or in axillary
simple or panicied cymes; the bracts, sepals, petals and stamens all *
opposite, fioljx 4-5-partite. Petals 4-5. Disk 4-5-lobed. Stamens
4-5, all: perfect. Carpels 2, rarely 3, very slightly connate; styles 2;
ovules 2 in each carpel. Ripe fruit of 1-2 dry or drupaceous carpels.
Seeds reniform.
Peduncles 1-flowered. Leaves 2—4 inches long
... 1.
Peduncles 3—5-flowered. Leaves 1*5—3 inches long ... 2.
Flowers in many-flowered panicles. Leaves 6—10 inches
long
...
...
...
... 8.

campanulata.
purpurea.
paniculata.

1. Safeia campanulata, Wall Vern. Lohari, RE.—A 'deciduous
dextrorse climber with stems up to 25 feet high and 1 inch diameter.
Bark slightly rough, exfoliating in thin papery pieces. Branches
smooth, green. Young shoots glabrous. Leaves 2—4 by *5—1*5
inches, elliptic or oblong-lanceolate, entire, acuminate, thin, membranous/ Petiole *2—"6 inch long. Flowers *3-*4 inch diameter, purplishred or greenish-purple, axillary, usually solitary, appearing before or
with the new leaves. Peduncles \5—I inch long, all curving downwards. Fruit *3-"4 inch diameter, first white then turquoise-blue, 1-2lobed arid-seeded, somewhat succulent on a snbclavate peduncle 1-2
inches long.
Occurs throughout the hills between 6,000 and 9,000 feet.
forest op north aspects. Flowers; March-April. Froit : : May—July.

Common in shady
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2. Safela puqrarea, Hook, f. and T.—A climber. Leaves 1*5—8
by *6—1 inch, oblong or ovate-oblong, acuminate, base rounded, entire,
pubernlous when young, glabrous when mature, nerves oblique uniting
far within the margin. Flowers "15 inch diameter, purplish, in 8—5flowered axillary glabrous cymes. Peduncles slender, *5—1 inch long.
Sepals ovate, subacute.
Has been collected by Mr. W. J. Lambert from Kanara Talk in Askot^ East
Almora, where it is recorded as occuring between 3,500 and 5,000 feet. The fruit is said
to resemble that of 8, canvpanulata. Flowers ; March.

3* Safela paniculata, Edgew.—An evergreen dextrorse climber
with widely spreading stems up to 80 feet high and 2 inches diameter.
Bark smooth, dark brown. Blase *2—*25 inch, hard, not fibrous,
orange-yellow or pinkish-brown witli narrow streaks of sclerotic -tissue.
Twigs smooth, bright green. Young shoots pubernlous. Leaves 5—10
by 1*5—8*5 inches, elliptic or oblong-lanceolate, acute or shortly acuminate, base rounded or acute, entire, rather coriaceous, dark green and
shining above, pale beneath, more or less hairy on the nerves "when
young, glabrous or nearly so when mature, with about 4—7 pairs of
arching secondary nerves and others between, prominent beneath.
Petiole *4—1*5 inches long, stout. Flowers *3-*4 inch diameter,
yellowish-green," sweet-scented, in hairy axillary sometimes leaf-bearfeig
panicles 8—10 inches long. Eaehis and branches pink.. £1ruit *3~*4
inch diameter, orbicular, compressed, turquoise-blue, succulent. Seeds
solitary, brown.
Occurs in the subhimalayan tract between 1,000 and 3,000 feet. Appears to be
generally scarce, but- is common in certain shady ravines in the Bamnagar Division.
It is found bordering streams in shady ravines or in swampy ground. When growing in
swampy localities the stem sometimes produces from near the ground long usually unbranched and leafless sboots which incline downwards till they reach the ground-surface
along which they run for a considerable distance sending out adventitious roots at
intervals. Flowers : January—March.

2. MELIOSMA, Blume.
Trees or shrubs. Leaves simple or pinnate. Flowers small,
irregular, usually hermaphrodite, in panicles. Sepals and their
bracteoles 5—9, persistent, forming an uninterrupted spiral round the
petals. Petals 5, the two innermost -often scale-like. Stamens 5, the
3 opposite to the outer petals reduced to staminodes, the inner 2 more
or less adnata at the base to the inner petals. Disk toothed. Ovary
2-rarely 8-celled, contracted into a simple or bifid style. Fruit a small
obliquely globose drupe; stone crustaceous.
I.—Leaves simple.
1. Leaves obovate; lateral nerves straight; teeth
numerous, close
...
... "
... 1. dffleniafolia.
2. Xteaves oblahceolate; lateral nerves curved;
teeth few, distant
...
...
... 2. pungens.
II,—Leaves pinnate
...
..,
.,„ $. Wallichii,
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• 1. Meliosma dilleni&folia, Walp. Vern. Gnlpha or Goguna,
NGk • Gw?eb, NG and EK—A deciduous shrub 10—15 feet; high or
sometimes a small tree up to 3 feet girth, ivnd fto feet high. Bark pale
brown;'fairly smooth, with conspicuous raised circular lenticels. Blaze
"2—*35 inch, soft, rather fibrous, pink turning orange-yellow on exposure. Young shoots rusty-hairy. Leaves 4—12 by 2—5 inches,
elliptic-obovate, shortly acuminate, c uspidate-serrate, meinbraiiou s,
scabrid above when young, rusty-pubescent on the nerves and pale
beneath, lateral nerves 15—20 pairs, straight, parallel. Petiole *5—1
inch long, rusty-hairy. Flowers ;1 inch diameter, polygamous, white,
very numerous, in terminal panicles 6—12 inches long, the lower
branches often axillary. Drupe "2 inch diameter, globose, dark
reddish-brown, eventually turning black (?), containing a single black'
rugose seed surrounded by pulp.
Occurs throughout the hills between 6,500 and 9,000 feet. Common in moderately
dense forest. Flowers : May-June. 37ruit: September.

g* Meliosma pungens, Walp. Vern. Gogslia, Gen. Gogua or
Gugua, NG- and EK. Bhumis, NG.—A medium-sized evergreen tree
up to 7 feet girth and 50 feet high. Bark pale ashy, fairly smooth, with
a thin outer corky layer. Blaze "5—"75 inch, pink finely net-veined
darifcer, the whole rapidly turning deep orange on exposure. Young
shoots rus^-pubescent. Leaves 5—8 by 1-2 inches, oblanceolate, longacuminate, coarsely and rather distantly cuspidate-serrate, rarely entire,
firm, coriaceous, with fine adpressed hairs above when young, paler and
glabrous or slightly hairy on the nerves beneath; lateral nerves about
8—30 pairs, arching. Petioles *2—*7 inch long, rusty-pubescent and
swollen at the base. Flowers *l-'2 inch diameter, white, sweotscented, polygamous, very numerous, in large terminal and axillary
stiff erect panicles 4—10 inches long. Pedicels very short. Drupe "2
inch diameter, globose; black. Seeds solitary, rugose.
Occurs throughout the hills between 4,000 and 8,000 feet. Common in shady oak
forest, especially banj. I have measured a tree 10 feet girth and % feet high in North
Garhwal. Flowers : April—June. Fruit : October-November.

3. Meliosma Wallichil, Planch.—A medium-sized tree. Bark
pale, whitish, smooth. Twigs densely rusty-tomentose. Leaves 7—16
inches long, imparipinnate, the rachis densely rusty-tomentose.
Leaflets 9—13, increasing in size upwards, terminal one 8—8 by 1-2
inches, oblanceolate, the lower pairs usually oblong or elliptic-oblong,
the lowest often much smaller and ovate or elliptic; all abruptly
acuminate, base rounded or acute with shallow spinulose teeth in the
upper half or sometimes entire, more or less hairy on the nerves above
and dark, green when mature, densely rusty-tomentose beneath, with
about 7—12 pairs of secondary nerves and smaller ones between.
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Petiolules of lateral leaflets # l-'2 inch long. Flowers '05 inch diameter,
greenish, very numerous, in terminal, densely rusty-tomentose, muchbranched, pyramidal panicles 6—12 inches long, the lower branches
often in the axils of leaves. Pedicels very short. Drupe "15 inch
diameter, globose.
This species is reported to occur in both the Central and East Almora Divisions
between 6,000 and 8,000 feet. It was seen by Mr. W. J. Lambert at Namik, Lit! and
Loharkhet and specimens were also collected by him. Flowers : June-July.
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Trees or shrubs, usually with acrid or resinous juice. Leaves
alternate or rarely opposite, simple or compound, exstipulate. Flowers
small, regular, hermaphrodite polygamous or unisexual, often panicled.
Calyx of 3—5 sepals, sometimes accrescent, sometimes spathaceous.
Petals 3—5, alternate with the sepals, free, rarely 0, imbricate or
valvate. Disk cupular or annular, rarely obsolete. Stamens as many
as the petals, rarely twice as many, inserted under or -on the disk.
Ovary superior, rarely half inferior, 1-or 2—6-celled, rudimentary • or
2-3-fid in the male, sometimes of 5-6 free carpels; styles usually combined; ovuies solitary. Fruit a 1—5-celled, 1—5-seeded drupe; the
stone sometimes dehiscent.

#

I.—Leaves simple.
A. Fruit *2 inch long, dry
...
...
B. Fruit larger, usually succulent.
1. Stamen 1 perfect
...
...
2. Stamens 5
...
...
...
3. Stamens 10
...
...
...
II.—Iftaves trifoliolate or pinnate.
A. Petals 0
...
...
...
...
B. Petals present.
1. Fruit not exceeding '4 inch long, dry...
2. Fruit "5 inch long or more, succulent.
(a) Leaflets without an intramarginal
vein
...
...
...
(h) Leaflets with an intramarginal
vein
...
...
...

1.

1.

Rhus.

2.
3.
4.

Mangifera.
Semecarpus.
Buclianania.

5.

Pistacia.

I.

Rhus.

6.

Lannea.

7.

Spondias.

EHUS, Linn.

Trees or shrubs, often with acrid juice. Leaves alternate, simple
trifoliolate or pinnate. Flowers small, polygamous, in panicles. Calyx
small, 5-partite; lobes persistent, imbricate. Petals 5, imbricate. Disk
cupular, lobed. Stamens 5, inserted below the disk. Ovary sessile, 1celled; styles 3, free or connate; stigmas simple 'or capitate. Fruit a
small dry compressed drupe; stone coriaceous or bony.
I.—Leaves simple
...
...
II.—Leaves trifoliolate
...
...
III.—Leaves pinnate.
A. Leaflets toothed
...
...
B. Leaflets usually quite entire.
1. Panicles terminal
...
2. Panicles axillary.
(a) Leaflets tomentos© beneath
(b) Leaflets glabrous
...

... 1.
... 2.

Cotinus.
parviflora.

... 3.

semialata.

... 4.

punjabensis.

... 5.
... 6.

WalUchii.
acuminata.
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1. Rhus Cotinus, Linn. Vem. Jal-tunga, G-. Ghanidt, .NG.
Ghariant, R3L—A decidaous shrub 'or occasionally a small tree up to 5
feet girth and 20 feet high. Bark dark reddish-brown, rough, exfoliating in irregular small scales. Blaze '25—'35 inch, pink. Leaves
simple, 2—4 inches long,' elliptic, obovate or suborbieular, entire,
giabrescent above, usually more or less tomentose beneath, with 8—14
pairs of parallel nerves branched within the margin. Petioles *8—2*5
inches long. Flowers '15 inch diameter, yellowish in terminal tomentose panicles 4—10 inches'.long. Pedicels slender, '1-'2 inch long.
Fertile flowers few, pedicels of the sterile flowers elongated after flowering and becoming densely covered with long grey silky hairs, forming
a lax panicle with slender feathery branches usually tinged pink.
Drupes'*2 inch long, hairy, obliquely bbbvateOecnrs throughout the hills between 3,000 and 7,000 feet. Fairly comrxioii in
upea forest, often associated with bant or chit. Young shoots, stalk of inflorescence and
petioles of immature leaves bright pink, blowers : April—June.

2. Rhus paroiflora, Roxb. "Vein. Tunga or Tungla, G. Tang,
A.—An evergreen or subdeciduous shrub usually 4—8. feet high but
attaining 3 feet girth and 15 feet high. Bark dark brown, roughish,
exfoliating in email woody scales. Blaze "3—"35 inch, pink or red.
Twigs pale . reddish-brown, rusty-tomentosn. Leaves trifoliotote.
Petiole 1-2 inches long, tomentose. Leaflets 1—5 by '6—3 inches, the
terminal much the largest, obovate, the basal portion entire and
cuneately attenuate, the upper coarsely and irregularly crenate, rather
thick, hairy on the nerves especially beneath; the lateral relatively
broader and more rounded at the base, sessile. Flowers less than '1
inch diameter, yellowish-green, in terminal panicles 4—8 inches long,
the lower branches axillary. Pedicels minute. Drupes "2 inch long,
ovoid, brown, glabrous, shining.
Occurs throughout the hills between- 3,000 and 7,000 feet. Very comn.on and
often gregarious in open chir forest or in secondary scrub' forest. Flowers : May-June.
Fruit-: October-November. •
•''.••.•

3. Rhus' 'sefni&Iata, Murray. Vera.
Dasmila, • Dhdmila,
Damphela, NGr. Dharmil, EK;—A small deciduous tree up to 3 feet
girth and 35 feet high. Bark smooth or slightlj rough. Blaze "3—*5
inch, scarcely fibrous, pinkish mottled with orange-brown, exuding an
orange-yellow acrid juice. Twigs lenticellate. Yoimg shoots green with
rusty pubescence. Leaves pinnate, 12—24 inches long, rachis usually
with a narrow green wing between the last 3 pairs of leaflets, sometimes absent. Leaflets 7—15, the lateral opposite and sessile, the
terminal leaflet 4*5—7 by 2-3 inches, the lowest pair usually 2-3'5 inches
long;, all oblong or ovate, acuminate, rather regularly and coarsely
dentate or crenate, pubescent on the nerves above, tomentose beneath,
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dull dark" green above, very pale beneath, the : terminal leaflet on a
marginate petiolule. Flowers "15 inch diameter, ' scented, very
numerous/'in erects terminal, broads-pyramidal, tomentose panicles
6—-15' -inches -long." Pedicels minute. .Petals white. Disk yellow.
Drupes;'"15—*2' inch diameter, Compressed,, globose, densely -clothed
with- purplish-red pubescence and partly enveloped before ripening in a
slimy white exudation with an acid taste, becoming dry when ripe and
containing one pale brown seed.
Occurs throughout the hills between 3,000 and 7,000 feet. Common iu blue pine,
banj and chir forests with a'tendency to occur in gregarious patches. The leaves, turn
shades of bright orange and red before falling. Flowers: July—-September. F r u i t :
November.
. \. .
. . '••-"-,
.- . ' ' • . ! . '

- 4. • Rhus punjabensis, Steicart. Vera.. Dasmila, Amldra, Almora
or Tituri, NG.—A medium-sized deciduitis tree up to 7*5 feet girth and
50 feetlhigh. Bark dark " brown or •• blackish,- rough, exfoliating in
rounded woody scales 1-2 inches across. Blaze *4—1 inch, white inside,
pink 'outside, exuding, a thick creamy juice. Young shoots pubescent.
Leaves. pinnate, 1-2—18 inches long; ..rachis tomentose often slightly
winged between the last and penultimate 'pairs., of leaflets. * Leaflets
9—15j the lateral opposite and sessile or nearly" so,' the terminal leaflet
4—6 by 1*2—2 inches, the lowest pair usually 3-4 inches long.; all
ovafe-bblong or' lanceolate, acuminate, entire or with a few irregular
teeth, slightly hairy on ""the nerves above, pubescent or s'ome times
tomentose-'beneath•. Flowers "1 inch diameter, numerous, in erect
germinal • pyramidal pubescent panicles 5—10 inches long. 'Pedicels
short. Calyx green. Corolla pale greenish or yellow. 'Anthers red.
Drupes *15—"2 inch diameter, compressed, rounded, densely clothed
with purplish-red pubescence, with one pale brown seed loosely contained within the dry pericarp. .
Occurs on the inner hill ranges between 6,000 and 9,000 feet. Commonly associated
with Aesculus, Juglans regia, Ulmus etc., in mixed deciduous forest. I have measured
a tree 10 feet girth and 60 feet high. The leaves turn shades of bright orange and red
before falling. Flowers: June-July. 3?ruit; October-November.

5. Rhus Wallichli, Hook. f.
Vern. Konki, G.—A small
deciduous tr§e up to" .3 feet girth and 25 feet high. Bark dark brown,
rough, rather deeply fissured, exfoliating in irregular hard woody scales.
Blaze "35—*5 inch, rather hard, pale yellow streaked With pink or pale
'orange, exuding a- yellow or black juice. Branches smooth, ashy.
Young shoots clothed with silky brown tomentmii. Leaves pinnate,
12—24 inches long; rachis tomentose, not ' winged. Leaflets 5—9,
farely 11,--the lateral opposite, the terminal one 4*5—9 by 1*75—4
inches; the lowest pair usually'2*5—4;5 inches long; all elliptic or
oblong, subcoriaceous, entire, shortly acuminate, pubescent' and darkgreen With pale midrib above, pale and softly hairy beneath, with IS—*-
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25 pairs of parallel lateral nerves impressed above and prominent
beneath. Petiolule of lateral leaflets *05—*2 inch long. Ftowers *l-"2
inch diameter, pale greenish-yellow, faintly scented, subsessile, in dense
stiff erect axillary tomentose panicles 4—12 inches long. Drupes '3—
'35 inch diameter, globose, green, pubescent; exocarp dehiscent from the
apes forming etellately spreading segments which are nnited by their
bases and form a support to the stone; mesocarp thick, white, waxy;
endocarp bony.
Occurs throughout the hills between 3,500 and 8,000 feet. Fairly common in
open situations especially on rocky southern aspects, sometimes wedged in precipitous
rocks. The corrosive juice is popularly supposed to blister the skin, but I have
not found this to be the case. Flowers : May—July. F r u i t : September-October.

6. Rhus acuminata? DC.—A medium-sized deciduous tree up to 6
feet girth and 40 feet high. Bark dark reddish-brown, rough, exfoliating in small irregular woody scales. Blaze '4—*75 inch, rather fibrous,
white with a few orange streaks. Young shoots smooth, glabrous and
covered with a thin pale waxy bloom. Leaves pinnate, 9—17 inches
long; rachis glabrous, not winged. Leaflets 7—13, the lateral opposite,
2*5—5 by 1*25—2 inches, oblong or oblong-lanceolate, the basal pair
oft en ovate, acuminate, base rounded or cuneate, entire, glabrous, rather
glossy above, pale and glaucescent beneath, with 15—25 pairs of nearly
straight and parallel secondary nerves and other shorter ongs between.
Petiolules of lateral leaflets *l-*2 inch long. Mowers *15 inch diameter
in slender, rather lax, axillary, minutely pubescent panicles 4—6 inches
long. Pedicels *05—'1 inch long. Drupes *4 inch diameter, obliquely
globose and flattened, dry, wrinkled, greenish, glabrous.
Occurs on the inner and main Himalayan ranges in North Garhwal between 4,000
and 6,500 feet. Bather scarce. The leaves turn shades of bright orange and red before
falling. I am doubtful whether this tree should be regarded as specifically different from
R. succedanea, Linn. I n the latter the principal secondary nerves are less numerous
and are somewhat arched,, whilst the inforescence is also as a rule much longer. R
succedanea is found west of the Ganges, but has not yet to my knowledge been recorded
from our area.

2. MANGIFEKA, Linn.
Trees. Leaves alternate, simple, entire. Flowers polygamous, in
terminal panicles; pedicels jointed. Calyx 4~5-partite; segments imbricate. Petals 4-5, free or adnate to the disk, imbricate. Disk fleshy,
4-5-Iobed. Stamens 1—5, 1 sometimes 2 fertile, the others sterile.
Ovary sessile, 1-celled, oblique. Fruit a large fleshy resinous drupe with
a compressed fibrous stone.
Mangifei?a indica, Linn. Vern. Am. Eng. Mango.—A large
evergreen tree, glabrous except the inflorescence. Bark dark brown,
rough, with large scattered raised lenticels. Blaze '5—'75 inch, fibrous,
pale orange to orange-brown sometimes streaked with yellow towards
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the exterior. Leaves 5—12 by 1*5—8'5 inches, oblong or oblonglanceolate, coriaceous, shining, entire, the margin often undulate, base
acute, with 20—30 pairs of parallel secondary nerves. Petiole '7—2*5
inches long, swollen at the base. Flowers about *15 inch diameter,
yellowish-green, in terminal pubescent panicles longer than the leaves.
Drupe 3-4 inches long with a large stone surrounded by a succulent
mesocarp and thin epicarp.
Occurs wild, and is apparently indigenous, in shady moist ravines in the outer hills
up to 3,000 feet. It is also abundantly planted throughout the area up to 3,000 feet.
Flowers : March-April. F r u i t : June-July.

3. SEMECAKPUS, Linn. /.
Trees. Leaves alternate, simple, entire. Flowers polygamous or
dioecious, in panicles. Calyx usually 5-, sometimes 3-lobed. Petals 5,
rarely 3, imbricate. Disk broad, annular. Stamens inserted below the
disk. Ovary in male flowers rudimentary or 0, in female or bisexual
flowers superior, 1-celled; styles 3. Fruit an oblique drupe seated on a
fleshy^receptacle formed of the accrescent disk and calyx-base; pericarp
full of acrid resin-glands.
Semecarpns AnaeaMiiim, Linn. Vern. Bhilawa or Bhildo, Gen.
Bhalao, R and L. Eng.* The marking-nut tree.—A small or mediumsizell deciduous tree up to 7 feet girth and 70 feet high. Bark dark
brown, often with silvery-brown patches, fairly smooth, exfoliating in
irregular thin soft scales. Young shoots tomentose. Leaves 7—18 by
4—8 inches, crowded at the ends of the branches, obovate-oblong,
rounded at the apex, sometimes shortly auricled at the base, entire,
coriaceous, glabrous above when mature, ashy-grey and more or less
pubescent beneath, dull green above, with 15—25 pairs of prominent
secondary nerves. Petiole *5—2 inches long, stout. Flowers "2-'3 inch
diameter, greenish-yellow, polygamous or dioecious, subsessile, in
fascicles arranged in stout pubescent terminal panicles 5—15 inches
long. Fruit an obliquely ovoid black drupe about 1 inch long seated
on a bright orange-coloured fleshy receptacle.
Occurs throughout the subhimalayan tract and outer ranges of hiils up to 4,500
feet. Very common in sal forest. The leaves usually turn bright yellow before falling.
Flowers : June—September. F r u i t : February-March.

4. BUCHANANIA, Spreng.
Trees. Leaves alternate, simple, entire. Flowers white, hermaphrodite, in branched panicles. Calyx 3—5-toothed, persistent, imbricate. Petals 4-5, imbricate. Disk 5-Jobed. Stamens 8—10, inserted
at the base of the disk. Ovary of 5-6 free carpels, one fertile, the rest
imperfect; style short; stigma truncate. Fruit a small slightly fleshy
drupe; stone crustaceous or bony, 2-valved.
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BuchaHania* Idtifolia, -.fito-fr. Vern.; Kath-bliildway Q-, L and K.
M'wr/a or Maim, EA and IT. P&77Z or Pural, L and E.—A small or mediumsized tree.up to 5 .feet girth'and 60 feet high, nearly evergreen, Bark
blackish, often tinged blue with' fungus,' rough, regularly split up by
shallow reticulate cracks into rounded woody scales *5 inch across or
less. Blaze *5—*8 inch, shortly coarse-fibred, a bright deep reddish, the
juice turning purple on the blade of a knife. Young shoots clothed with
silky hairs. Leaves 6—10 by 2—3*5 inches, oblong or elliptic-oblong,
entire, obtuse-at both ends, coriaceous, hard, glabrescent above, more
or less villous beneath, lateral nerves 15—20 pairs. Petiole "2—*7 inch
long, 'Stout, hairy. Flowers "2—*25 inch diameter, greenish-white,
bisexual, sessile, in stout, erect, terminal and axillary, densely rusty-hairy
panicles 2—7 inches'long. Drupes '4—*5 inch diameter, globose, blackOccurs throughout : the subhimalayan. tract and the central and outer ranges'up to
3,500 feet. Very common in sal forest' ; Flowers : March-April. Fruit : May-June.

•*
' • " 5 . : P^STACIA, Linn.'
Trees or shrubs. ' Leaves alternate, pinnate or trifoliolate. Flowers
dioecious, in axillary racemes or panicles. Calyx 3—5-fid in male
flowers, with 3-4 sepals in the female, • Corolla 0* Stamens 3—7 in the
mate, Ovary'sessile, l-celled-;-style 3-fid; stigmas*.capitate* Drupe dry*
stone bony.
• •• • ' . - ' • • • '
•
.•'••••
^
Pistacla fntegerrima* 'Stewart: Vern. ;Kdkra9 Gen. Kakar, SGL
Kahri, A.—A medium-sized deciduous tree up to 9 feet girth and 70 feet
high, usually with short Bole and spreading crown. Bark dark grey or
blackish, rough, witli'shaJldw cracks exfoliating in rounded woody scales
*5—2 inches 'across. ' Bla£e "'35—"5 inch, hard, pinkish or orange-brown,
sticky when crushed. Leaves 6—9 inches long, pari-or impari-pinnate,
rachis ,not winged. Leaflets 4—6 pairs, subopposite, 2"5—5 inches
long, ".lanceolate,,'long-acuminate, entire., somewhat oblique, glabrous,
minutely petiohilate. Flowers *1 inch diameter, reddish, in-.- lateral
puberulous panicles, appearing with or just before the young leaves.
Male flowers in compact panicles 2—6 , inches long. Stamens 5—7.
Female flowers in'laxer panicles 6—10 inches long. Drupes "2-*3 inch
diameter, irregularly globose, glabrous, pink (at first).
Occurs throughout the hills between 2,000 and 6,000 feet. Often common in open
situations on rocky ground and a limestone soil, sometimes clinging to precipitous limestone crags, not common on other soils. The young foliage is a bright pink. Flowers :
March-April. Fruit : June-July.

6,' LANNBA, 'A. Rich. ' ^
••. Deciduous trees. Leaves alternate, iinparipinnate; leaflets entire.
Mowers monoeciQus or dioecious, fascicled, in simple or panicled, terminal, fascicled racemes. Calyx 4-lobed, • persistent; lobes imbricate,1
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Petals 4, imbricate. Disk annular, S-lobed. Stamens 8, inserted below
the disk. Male' with deeply 4-lobed pistillode. Female ovary 4—6celled-or-lohed or usually 1-celled; styles 4. Fruit a compressed thinly
fleshy drupe; stone hard.
Laiinea grandis, Engl , Syn. Odina Woodier, Koxb. Vera.
)Jhinqan, G-en.- Kanman. G. Kalmina, 3SFG.—A, small or medium-sized
deciduous tree up to 8 feet girth and SO feet high. Baric dark grey or
blackish, with pale often silvery-grey patches, roughish. Blaze *5—1
inch, pink or red with, darker anastomosing broad fibrous bands. Leaves
12—18 inches long, crowded towards the ends of the branches. Leaflets
7—11, the lateral opposite, 3—8 by 2-3*5 inches, ovate or ovate-oblong,
long-acuminate, entire, rather membranous, glabrous when, mature,
shining, base often oblique, lateral nerves 6—10 pairs. Petiolules of
the lateral leaflets 0—"1 inch long. Flowers '2 inch diameter, yellowish-green, 1-sexu.al, appearing when the tree is leafless, crowded in
cymose fascicles arranged in the male in compound usually drooping
racemes, in the female in simple racemes which are erect at first,
crowded towards the tips of the branches. Drupes *5-'6 inch long,
ovoid, compressed, smooth, dull red or pink, containing a large stone
surrqpnded by green succulent pulp.
Occurs throughout the area up to 4,000 feet. Very common an open miscellaneous
types of forest. In the Bhabar it attains 10 feet girtli and 75 feet high, but in the hills
it is usually a small tree scarcely exceeding 3 feet girth The fibrous bands :in the bark
serve to distinguish this species when leafless from Spondias mangifera. Plowers:
March-April. Fruit : June-July.

7. SPONDIAS, Linn.
Deciduous glabrous trees. Leaves alternate, imparipinnate.
Flowers polygamous, in. terminal spreading panicles. Calyx small, 4-5lobed, deciduous; lobes imbricate. Petals 4-5, valvaie. DisE annular*
8—10-crenated. Stamens 8—10, inserted below the disk. Ovary 4-5• celled, immersed in the disk; styles 4-5, conniving above. Fruit a
fleshy drupe with woody endocarp, 1—5-seeded.
Spondias mangifera, Willi. Vern. Amara or Amta, Gen. Amy an,
A. Eng. The Hog plum.—A small or medium-sized deciduous tree up
to 6 feet girth and 40 feet high. Bark pale brown or silvery grey,
sometimes partly blackish, smooth or nearly so. Blaze '75—1*5 inches,
soft, cheesy, not fibrous, reddish-brown with white streaks paleing towards the interior and exuding a sticky juice. Leaves 12—18 inches
long. Leaflets 7—11, the lateral opposite, 3—7 by 1*5—3 inches, elliptic
or elliptic-oblong, acuminate, entire, membranous, glabrous, with 10—30
pairs of horizontal secondary nerves joined by a strong intramarginal
yein. Petiolules '2 inch long. Flowers *2-'3 inch diameter, pale
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greenish-yellow, sessile, clustered on the stout branches of a glabrous
panicle 10—18 inches long, appearing when the tree is leafless. Drupes
T5—2 inches long, ovoid or oblong, smooth, greenish-yellow, containing
a large somewhat fibrous stone surrounded by the soft juicy mesocarp.
Occurs throughout the area up to 4,500 feet. Common in open dry miscellaneous
forests. The leaves turn yellow before falling. Flowers : March—May. F r u i t : December—February.
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Glabrous shrubs, rarely annuals with angular twigs. Leaves
opposite or ternate, simple, entire, exstipulate. Flowers small, green,
hermaphrodite or polygamous, in axillary racemes. Sepals 5, imbricate,
persistent. Petals 5, fleshy, keeled within, thickened and enlarged after
flowering0and embracing the fruit. Stamens 10, all free or 5 of them
adnate to the petals; filaments short. Disk 0. Carpels 5—10, free,
whorled on a fleshy receptacle; styles free, slender; ovules 1 in each cell.
Fruit of 5 or 10 oblong compressed dry nuts; nuts 1-celled, 1-seeded.
COBIABXA, Linn.
Characters of the family.
Coriaria nepalensls, Wail. Vern. Makhio or Makroli, NG-.
Mak§l, NT. Makab, A.—A large deciduous or subdeciduous shrub up
to 3 feet girth and 15 feet high. Bark dark grey or brown, very rough,
more or less deeply cracked, exfoliating in small woody scales. Blaze
*3—*35 inch, somewhat fibrous, pale yellow, the juice turning purple
on the bl%de of a knife. Branches smooth with prominent circular
lenticels. Twigs quadrangular. Leaves 1—4 by *7—2*5 inches, opposite,
subsessile, ovate or elliptic, abruptly short-acuminate, entire or very
obscurely serrate, glabrous, 3—5-nerved. .Flowers "2 inch diameter,
in. axillary, solitary or clustered racemes 1—'& inches long. Pedicels
'15—*2 inch long. Stamens red, with large anthers as long as the
filaments. Styles red. Fruit *2-*3 inch diameter, of 5 distinct nuts
enclosed within the accrescent succulent petals, rfed at first, finally blueblack when ripe,
Occurs throughout the hills between 4,000 and 8,000 feet. Fairly common on open
southern aspects, often in secondary forest. Flowers : March-April. Fruit : April—June,
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XXXII .—MORING ACE JL
Trees with soft wood. Leaves deciduous, alternate, 2-3-pnmate,
the pinna; and leaflets imparipinnate, opposite; stipules 0. Flowers
irregular, hermaphrodite, in panicles. Calyx 5-cleft, the segments
unequal, petaloid, imbricate. Petals 5, unequal, the 2 upper small,
the lowest largest. Disk lining the calyx-tube. Stamens inserted
on the margin of the disk, 5 perfect opposite the petals with 5—7 alternate
sterile; filaments free; anthers 1-celled. Ovary stipitate, 1-celled;
ovules many, biseriate, on 3 parietal placenta?. Fruit an elongate,
1-celled, loculicidally 3-valved, beaked capsule, corky and pitted within.
Seeds many.
MOBINGA, Lamk.
Characters of the family.
Moringa oleifera, Lamk. Syn. Moving a ptevygospevma, Grertn.
Vern.
Sunara or Sunclan, SGr and L. Scdnjna, EA and H. Eng.
The Horge-radish Tree.—A medium-sized deciduous tree. Bark very
pale^ brown with sharply contrasting blackish portions, rough, thickly
corky and deeply fissured. Blaze *8—1*8 inches, crisp, not fibrous or
the innermost layer fibrous, pale yellow usually with a few narrow dark
purple bands towards the interior and thickly mottled with orange
sclerotic tissue towards the exterior. Young shoots tomentose. Leaves
1*5—3 feet long, usually 3-pinnate; rachis stout towards the base, slender
towards the tip, terete, tinged purple. Pinnae about 6—10 pairs, the
central ones the longest, up to 15 inches long. One or more conspicuous
stalked glands at the junction of the pinnules, pinnae and rachis.
Leaflets '4—1 inch long, the lateral elliptic, the terminal obovate and
slightly larger, entire, membranous, pale beneath, nerves obscure.
Petiolules of the lateral leaflets up to *1 inch long, of the terminal
'2-'3 inch long. Flowers about 1 inch diameter, pink, in large terminal
compound panicles 1-2 feet long, the lower branches axillary. Petals
'5—'8 inch long, white, tinged pink at the base, without any yellow
spots. Capsules 9—20 by *6—*8 inch, pendulous, 9-ribbed, slightly constricted between the seeds. Seeds 3-gonous, winged.
Occurs throughout the area up to 3,000 feet. Scarce within the hills, but common
in the snbhimalayau tract and often associated with ~khah in open gracing areas. Flowers :
February—April. Fruit : May-June.
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Herbs shrubs or trees. Leaves alternate, rarely opposite, usually
compound, stipulate; leaflets often stipellate. Flowers usually irregular,
hermaphrodite, rarely regular or polygamous. Sepals 5, combined or
free, often unequal, sometimes 2-lippecl. Petals 5, rarely fewer, usually
free and unequal. Stamens normally 10, sometimes indefinite, perigynous
or subhypogynous; filaments free or variously combined. Ovary free
with 1 or more ovules on the ventral] suture : style simple. Fruit usually
dry, a pod splitting open along both sutures, sometimes continuous and
indehiscent. .sometimes separating into 1-seeded joints.
Analysis of sub-families.
A.
%

m

B.

Flowers zygomorphic. Petals imbricate. Stamens 10
or fewer.
(a) Corolla
papilionaceous. Stamens
visually
combined
...
...
... *
...
I.—Papi-lionatcc.
(b) Corolla not papilionaceous. Stamens usually
free
...
...
...
... II.—Ocesalpinicidea.
Flowers regular. Petals valvate. Stamens 10 or
Sideflnite"
...
...
...
... III.—Mimosoidem.

Sub-family L—Papilionatm.
Herbs shrubs or trees. Leaves alternate, simple or compound,
sometimes ending in tendrils. Flowers irregular', zygomorphic, rarely
subregular,, hermaphrodite, Calyx, gamosepalous, 5-tootbed or- lobed or
the 2 upper 'lobes more or less'connate. Corolla papilionaceous ; petals 5,
free or adnate to the staminal tube, the posterior (standard) outside in
bud, the 2 lateral (wings) intermediate, the 2 lower inside and usually
cohering by their lower margins (keel). Stamens 10, diadelphous
(usually 9 and 1, the vexillary free one opposite the standard), monadelphous or free.
I.—Trees.
A. Leaves trifoliolate.
1. Flowers scarlet.
(a) Branches armed
...
(&).Branches unarmed
...
2. Flowers lilac
...
...
B. Leaves of more than 3 leaflets
sometimes only 3).
1. Pod orbicular, winged
...
2. Pod elongate, not winged ...

...
... 17.
...
... 19.
...
... 11.
(D. Sissoo has
...
«.

... 25.
... 24.

Erythrina.
Butea.
Oligemia.

Pterocarpue.
Dalbergm.
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II.—Shrubs.
A. Leaves simple or trifoliolate.
1. Flowers scarlet or red, large and conspicuous
(a) Branches armed
(h) Branches unarmed
2. Flowers not red, or if red not large and conspicuous.
A. Leaves gland-dotted beneath.
(a) Leaves pinnately trifoliolate
(b) Leaves simpls or digitate
B. Leaves not gland-dotted beneath.
..(a) Flowers yellow, 1 inch long or more.
* Leaves trifoliolate
** Leaves simple
(6) Flowers not yellow, or if partly yellow not
exceeding '5 inch long.
* Pod of several joints folded so that the
broad faces are in contact
...
...
** Pod not folded as above.
f Pod indehiscent, not jointed, 1-seeded ...
f t Pod jointed, usually several seeds
...
B.

Leaves pinnate (Indigofera
times only 3 leaflets).

Hamiltonii

17.
19.

Erythrina.
Butea,

22.

Rhynckosia,
Fleming la.

23.

Piptanthus.
C rotatoria.

10.

Uraria.

9.
12.

Lespedeza.
Desmodium.

has some-

1. Flowers yellow.
(a) Pod ovoid, bladder-like, membranous
(6) Pod 4-winged, constricted between the seeds
(c) Pod turgid, not membranous, winged
moniliform.
* Calyx very oblique
** Calyx not oblique
2. Flowers not yellow.
(a) Pod cylindrical
•(£>) Pod compressed

4.
... 26.
or

Colutea.
Sophora.

7. Caragana.
8. Astragalus
3.
6.

Indigofera.
Tephrosia.

III.—Climbers.
A. Leaves trifoliolate.
1.

Pod large, turgid, densely clothed with irritating
15.
bristles

£. Pod small, turgid, pubescent
3.

Pod flat.
(a) Terminal leaflet exceeding 6 inches long.
* A sinistrorse climber ...
** A dextrorse climber
(b) Terminal leaflet not exceeding 4 inches long.
* Flowers bright yellow ...
** Flowers pink or purplish
.f.
...

22.

Mucuna.
Rhynckosia.

18. Spatholobu&
20. Pueraria.
31.
14.

Atyhsid.
Sftuteria..
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Leaves imparipinnate (Apios has sometimes onlv
3 leaflets).
1. Leaflets 3—5
...
...
...
... 16
2. Leaflets 7—0, mors than 3 inches lon#
... 5
3. Leaflets 9—33, less than 3 inches long
... 24
C. Leaves paripinnate. Leaflets 7—20 pairs
... 13
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1.

Apios.
Millsitia.
Dalbergia.
Abrus.

P I P T A N T H U S , D. Don.

A shrub. Leaves digitately trifoliolate. Stipules deciduous, connate
at the outer edges so as to appear opposite to the petiole. Flowers in
bracteate racemes. Standard erect, broadly obcordate. Stamens 10,
free. Pod stipitate, 2-valved.
Piptanthus nepalensis, D. Don,—An evergreen shrub 5—10 feet
high, the stems attaining 1'5 inches diameter. Bark pale brown, fairly
smooth, emitting a foetid smell when, bruised. Blaze greenish-yellow.
Twigs bright green. Young shoots silky. Petiole *7—1\5 inches long,
narrowly margined. Stipules *5—"8 inch long, deciduous leaving a
persistent annular ring. Leaflets 2—4 by '5—1*5 inches, sessile,
lanceolate or elliptic-oblanceolate, entire, acute, glabrous above,
ultimately glabrous beneath, midrib stout and prominent beneath.
Plotters 1-P25 inches long, yellow fading purplish-brown, in short
racemes. PMicels *5—*7 inch long, villous. Bracts *5 inch long, ovate,
densely hairy.
Calyx *5 inch long, densely grey-tomentose outside.
Petals clawed. Pod 3—5 by '4—"7.inch, flat, brown when ripe. Seeds
3—10.
Occurs in the hills, especially the inner ranges, between 9,000 and 11,000 feet (Parker
records it from the Punjab down to 7,000 feet. He also describes it as deciduous, but in
cases which I have seen the old leaves fall as the new are forming and it is at most
subdeciduous). Generally scarce, but sometimes fairly common in open forest of Querent:
semecarpifolia, especially on south aspects. Flowers : April-May. Fruit : October.

2.

CROTALARIA,

Linn.

Herbs or shrubs. Leaves simple, trifoliolate or sometimes 5—7digitate, stipular or not. Flowers usually yellow, sometimes blue, mostly
in racemes, rarely solitary. Calyx-lobes linear or lanceolate, subequal or
more or less connate in two lips. Corrolla equal to or exceeding the
calyx, keel petals connate into a conspicuously incurved beak. Stamens
monadelphous; anthers dimorphous, alternately short versatile with
stender filaments and long basifixed with flattened filaments. Ovary
2-many-ovuled; style long, abruptly incurved at the base. Pod turgid
or inflated, continuous within, dehiscent, not jointed. Seeds usually
many.
Crotalaria tetragena, Roxb.—An erect sparingly-branched shrub
3—6 feet high, the stem attaining 1 inch diameter at base. Bark
smooth, greenish. Twigs green, quadrangular, deeply grooved, clothed
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with whitish hairs. Leaves simple, 6—12 by *5—1*75 inches, linear
or lanceolate, acuminate, entire, base rounded or acute, glabrescent or
thinly silky-canescent on both sides. Petiole *1—'25 inch long, stout,
tomentose. Stipules "l-"2 inch long, linear, hairy. Flowers yellow,
1-1*2 inches long, in lax simple lateral and terminal racemes 6—9 inches
long. Calyx *75—1 inch long, velvety, linear or lanceolate, acuminate.
Corolla glabrous. Pedicels '3—*8 inch long, velvety. Pod 1*5—2 inches
long, oblong, turgid, densely clothed with rough hairs. Seeds 12—20,
shining, indigo blue.
Occurs throughout the area up to 3,500 feet, but is rather scarce. Found in dry
open situations. The hairiness of this plant is often described as dark brown as it
turns brown in the herbarium. Flowers : September—November. Fruit : March.

3. INDIG-OFEKA, Linn.
Herbs or shrubs. Leaves simple, trifoliolate or imparipinnate;
leaflets entire; stipules usually small. Flowers generally small, usually
reddish or purple, in axillary racemes or spikes, rarely solitary or paraded,
each flower pedicelled in the axil of a caducous bract. Calyx minute,
teeth subequal or the lowest longest. Standard ovate or orbicular; keel
petals erect, not keeled, spurred near the base. Stamens diadelphous,
the vexillary stamen free, the others connate. Ovary senile or subsessile. Pod usually linear-cylindric, septate within between the seeds.
L—Dwarf shrubs; stems tufted and mainly annual.
1. Leaflets less than 15
...
...
2. Leaflets more than 15 ...
...
II.—Erect shrubs with perennial stems.
A. Flowers pink.
1. Pod hairy, biacts minute.
ia) Flowers *4—*6 inch long
...
(6) Flowers *2—-85. inch long
...
2. Pod glabrous.
(a) Bracts boat-shaped exceeding the buds
(b) Bracts minute, lanceolate
...
B. Mowers deep red.
(a) Bracts lanceolate. Leaflets 11—15
(b) Bracts boat-shaped. Leaflets 5—9

...
...

1.
Hamiltonii.
"2. Dos-na.

... 3.
... 4.

Gerardiana.
hebsranlha.

... 5.
... 6.

pulchella.
cylindracea.

...
...

atropurpurea.
hebepetala.

7.
8.

1. Indigofexa Hamiltonii, R. Grah.—A small deciduous shrub with
numerous diffuse stems from the root. Leaves 1—3*5 inches long.
Leaflets usually 3—9, opposite, '5-.*7 inch long, obovate or oblong, often
emarginate, sparsely adpressed-pubescent on both surfaces. Flowers pink
tinged with red, "4-"5 inch long, in long-peduncled racemes 8—12 inches
long which usually arise direct from the rootstoek. Bracts small, lanceolate, caducous, shorter than the pedicels. Pod 1-1*5 inches long,
straight, compressed. Seeds about 10.
This species is found in the Path Dan at 1,300 feet elevation.
flat grasslands which are annually burnt. Flowers : March-April.

It grows in the open
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2. Indigofexa Bosiia, Buch.-Ham.—A small deciduous shrub with
procumbent or suber'ect tufted stems 1-2 feet long and attaining *25 inch
diameter. These die back annually either io the base or leaving a small
persistent portion. Leaves 2—4*5 inches long. Leaflets 15—37,
opposite, *3—*6 inch long, elliptic, mucronate, more or less densely
adpressed-hairy on both surfaces. Mowers bright pink, "4—*6 inch long,
in peduncled racemes 2—4 inches long. Bracts narrow-lanceolate, longpointed, exceeding the flower-buds. Pod *8—1'5 inches long, straight,
' minutely pubescent, containing up to 8 seeds.
Occurs throughout the hills between 4,000 and 9,000 feet. Very common in open
chir or blanks in banj forest, often concealed beneath dense grass. Flowers : April—July.
Fruit : November—January.

3* Indigofera Gewdiana, Wall. Vern. Sakina, Gen.—A
medium-sized deciduous shrub, usually 5—10 feet high, but attaining
20 feet with stem 6 inches diameter. Bark dark grey or brown, fairly
smooth, sometimes with shallow vertical cracks. Blaze *2—'25 inch,
pinkish. Young shoots adpressed-hairy. Leaves I—4 inches long.
Leaflets 5—23, *4—'8 by *2-*3 inch, obovate or oblong, obtuse or
retuse, mucronate, clothed on both sides with adpressed white
hairs. Flowers '4—'6 inch long, in racemes 1—3 inches long.
Bafihis and pedicels densely adpressed-hairy. Pedicels up to**l inch long,
stout, not recurved in bud. Calyx *15 inch long, rather densely hairy,
with 5 lanceolate teeth. Corolla rather densely hairy outside, especially
towards the margins. Standard pink, often tinged purple, with a white
spot at the base. Alee red. Keel white tinged pink on the margins.
Pod '75—2 inches long, straight, cylindric, clothed with pale adpressed
hairs or glabrescent when mature, never quite glabrous. Seeds up to 10.
Found throughout the hills between 6,000 and 10,000 feet., Common and often
gregarious in secondary scrub forest, especially on old abandoned clearings. Also commonly
associated with banj, blue pine and spruce. Flowers : May—July. F r u i t : 'October—April.

$. Indigofera hetevantba, Wall
Syn. I. Gemrdiana, var.
heterantha. Vern. Sahina, G-en.—This shrub is very similar to I.
Gerardiana, Wall, from which it is best distinguished by its smaller size.
Points of difference are as follows :—Height usually 2—5 feet, attaining
10 feet with stems 1*5 inches diameter. Leaflets 7—35, up to *4 inch
long. • Flowers '2—*35 inch long. Calyx "05-*l inch long, lobes linearlanceolate. Pod *4—*75 inch long. Seeds 1—L
Occurs throughout the hills between 3,000 and 8,000 feet. Common and often
gregarious in secondary scrub forest, especially bordering cultivation. Also commonly
associated with banj, chit and blue pine. Flowers : May-June. F r u i t : October—April.

5. , Indigofera piilcfaella, Boxb. Vern. Sahina, Gen.—An erect
deciduous shrub 4—8 feet high, stems attaining 2 inches diameter. Bark
brown, fairly smooth, often with longitudinal lines of small raised lenticefis. Bla&e *25 inch, pinkish. Young shoots adpressed-pubescent.
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Leaves 3—6 inches long. Leaflets 7—17, opposite, *5—1 inch long
elliptic, rounded or retuse at the apex, mucronate, thinly hairy on both
sides, more or less glaucous beneath. Petiolule very short. Flowers
about '5 inch long, bright pink, in dense racemes 2—4 inches long.
Bracts boat-shaped, long-pointed, silky-hairy, exceeding the flower-buds.
Pod 1-1*7 inches long, straight, glabrous.
Found in all parts of the area from 1,000 to 5,000 feet. Common in sal, miscellaneous and chir forests where the cover is not too dense. At times somewhat gregarious.
Flowers : January—April. F r u i t : May-June.

6. Indigofera cylindracea, Wall.—A deciduous shrub 2—8 feet high,
with stems up to 1*5 inches diameter. Bark smooth, grey, with numerous minute raised lenticels. Blaze '1 inch or less, fibrous, greenish.
Young shoots sparsely adpressed-hairy. Leaves 1—5 inches long.
Leaflets 9—21, *4—*8 by *2—"35 inch, oblong, obtuse or retuse, mucronate, clothed on both sides with minute adpressed hairs. Flowers
*3-*4 inch long, pink, in lax pedunculate racemes 2—6 inches long which
lengthen in fruit up to 8 inches. Eachis and pedicels sparsely adpressedhairy. Pedicels up to '2 inch long, slender, recurved in bud. Calyx
scarcely exceeding "05 inch long, sparsely adpressed-pubescent without,
with 5 triangular teeth. Petals rather densely puberulous without.
Br'acts shorter than the pedicels. Pod 1-1*8 inches loflg, straight,
cylindric, glabrous. Seeds 4—6.
This species is common and somewhat gregarious round Naini Tal between 5,500 and
8,000 feet, where it occurs mainly as undergrowth in Quercus dilatata forest. I have seen
here a variety with white flowers. It reproduces very freely by root-suckers. Flowers :
July. Fruit : November.

7. Indigofera atropiiFpiirea, Buch.-Ham.—An erect sparinglybranched shrub 4—8 feet high with stems up to 1 inch diameter. Bark
smooth, greenish-brown with minute pale raised lenticels arranged more
or less in longitudinal lines. Leaves 4—10 inches long. Leaflets 11—
15, opposite, 1*25—2'5 by *5—1 inch, elliptic-or ovate-oblong, rounded
or acute, mucronate, thinly hairy or glabrous, base rounded or acute.
Petiolule '1—"2 inch long. Flowers dark red, about '4 inch long, in
erect racemes 4—10 inches long. Bracts lanceolate, acuminate, not
enclosing the flower-buds. Pod 1-2 inches long, glabrous. Seeds up
to 9.
Occurs throughout the hills between 3,000 and 4,000 feet, but is generally scarce.
Sometimes found on bare steep slopes. Flowers : June—August. Fruit : December.

8, Indigofera hebepetala, Benth.—An erect deciduous sparinglybranched shrub 5—15 feet high with stems up to 2 inches diameter.
Bark smooth, pale ashy or greenish-brown with minute raised lenticels.
Youxig shoots sparsely hairy. Leaves 4—8 inches long. Leaflets 5—9,
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opposite, 1*5—S by *75—1*5 inches, ovate or oblong, apex rounded or
ret use, mucronate, sparsely hairy or glabrous above, sparsely hairy
beneath, base rounded or acute. Petiolule "05—"1 inch long. Flowers
dark red, about "4 inch long, in erect racemes 4—6 inches long. Standard
deep red with a white spot at the base. AIra pink. Keel pink or red,
the base white. Pedicels up to *1 inch long. Bracts boat-shaped with
long cuspidate points, enclosing the flower-buds. Pod 1.-2 inches long,
glabrous.
Occurs in the hills, and espacially on the inner ranges, between 7.000 mid 9,000 feet
Sometimes locally common, but generally scarce. It- is usually found in fairly dense foresr,
often of Quercus dUatata. Flowers : May-June.

4.

COLUTEA,

Linn.

Shrubs. Leaves imparipinnate. Stipules small. Flowers in fewflowered axillary racemes. Calyx campanula/fee, 5-toothed, the teeth
subequal or the 2 upper shorter. Standard rounded, bi-plicate or bieallose at the base, shortly clawed; keel-petals incurved, obtuse, with long
connate claws. Stamens diadelphous. Ovary htipitate ; ovules many:
style longitudinally bearded above. Pod membranous, inflated; indehiscent or opening at the top.
'Colutes^ nepalensis, Sims. Syn. C. arborescem, Linn. var.
nepalensis.—An erect deciduous shrub. Bark smooth, brown. Young
shoots pale straw-coloured, the epidermis peeling off in long narrow strips.
Leaves 2—8 inches long, mostly clustered on very short dwarf shoots.
Leaflets 9—18, opposite, "2—*5 inch long, obovate, usually retuse, entire,
rather thick, clothed when young with minute adpresseel hairs, glabrous
above when mature. Petiolules minute. Mowers about '8 inch long,
yellow often tinged with r'ect, in lax axillary few-flowered racemes about
as long as the leaves. Pedicels *3-*4 inch long, canescent. Pod
1*5—2 inches long, bladder-like, ovoid. Seeds many.
This plant is recorded by Brandis from Kumaon, but there are no. specimens from
this area at either the Kew or Dehra Dun herbaria. It may be expected to occur from
8,000 to 11,500 feet. Flowers : July-August.

5.

M I L L E T T I A , W. and A.

Trees or large shrubs, usually climbing. Leaves imparipinate,
stipulate; leaflets penninerved, usually stipellate. Flowers often fascicled
in racemes or panicles. Calyx campanulate, the teeth short. Corolla
much exserted; standard ovate or orbicular; wings and keel-petals clawed.
Stamens usually monadelphous, sometimes diadelphous. Ovary sessile
or rarely stailked, few-ovuled. Pod linear or oblong or oblanceolate, flat
or turgid, late in dehiscing.
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Millettia aariculata, Baker. Vern. Gauja or Gauj, Gen. Goj,
H.—A large dextrorse climber, the stem attaining 10 inches diameter" and
70 feet high, often irregularly fluted. Bark pale yellowish-brown, fairly
smooth or roughish owing to the presence of numerous small raised
lenticels. Blaze '1—*8 inch, pale orange, crisp, not fibrous, with a
narrow whitish band of very fibrous tissue inside, sometimes exuding a
transparent sticky pink juice. Leaves 1-2*5 feet long. Petiole 4—6
inches long, swollen at the base. Leaflets 7—9, opposite, terminal leaflet
up to 12 inches long, lateral ones 2*5-6 by 2—4 inches, obovate, elliptic
or oblong, abruptly short-acuminate, entire, densely grey-silky when
young, glabrous above when mature, but pubescent beneath, dull green
above, paler and somewhat glaucous beneath. Petiolule '2 inch long.
Mowers *3-"4 inch long, white tinged yellowish-brown, in slender axillary
racemes 4—12 inches long; pedicels clustered, *1 inch long. Pod 4—7
by 1-1*5 inches, woody, brown-velvety, sutures thickened.
Occurs throughout the area up to 4,000 feet and is often very common, especially in
dry miscellaneous and sal forest. It is often found as a suberect shrub 5—10 feet high, and
in this state is frequently gregarious. Flowers : May-June.

6. TEPHEOSIA, Pers.

*

Herbs or shrubs. Leaves imparipinnate, sometimes reduced to one
leaflet; leaflets opposite, obliquely parallel-nerved, stipels small or 0.
Flowers r'eddish or white, usually racemose. Calyx-tube campamilate,
teeth subequal or the lower longer, Petals clawed; standard suborbicular ;
wings slightly adnata to the incurved keel petals. Stamens diadelphous,
the vexillary filament connate above the base or free. Ovary sessile,
linear, many-ovuled; style incurved. Pod linear, flattened, not or
obscurely septate, dehiscing by both sutures. Seeds many.
A shrub exceeding 3 feet high; leaflets more than 19.
Flowers *75 inch long or more ,..
...
... 1. Candida.
A shrub less than. 3 feet high; leaflets less than 19.
Flowers not exceeding *4 inch long
...
... 2-. Hamiltonii.

1. TephFosIa Candida, DC. Vern. Ban-tor.—An erect shrub
3—6 feet high, the stem attaining 1*25 inches diameter. Bark fairly
smooth with numerous pale circular raised lenticels. Blaze *2 inch,
greenish, very fibrous. Leaves 4—9 inches long, shortly stalked.
Leaflets 17—-25, narrowly elliptic, cuspidate at the apex, 1*5—3 inches
long, glabrous or pubescent above, cuspicuously pale and silky beneath.
Petiolule short. Flowers *75—1 inch long, white or tinged with red,
in terminal or lateral racemes 6—9 inches long. Pedicels about *5 inch
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long. Pods 2*5—4 by about *3 inch, densely clothed with adpressed
silky-brown hairs. Seeds 6—13, dark brown, compressed, *15—"25 inch
long.
Occurs up to 2,500 feet, but, is not common.
August-September. F r u i t : January-February.

5?

^

r

"Boyle
4*

Found in open sal forest.

Flowers :

2* Tephrosia Hamiltonii, J. It. Brumm.—An erect deciduous shrub
1—3 feet high with a basal woody portion up to "6 inch diameter, the
twigs sub-herbaceous. Bark smooth with minute pale lenticels. Young
shoots more or less pubescent. Leaves l"5-5 inches long. Leaflets
7-17, oblanceolate-oblong, '5—1 inch long, entire, usually retuse at the
apex, mucronate, adpressed-hairy above, silky-pubescent beneath.
Petiolules '05 inch long. Flowers *3—*5 inch long, bright pink, in
fascicles or pairs on the raehis of terminal or leaf-opposed racemes
1—7 inches long. Pedicels in flower '1—"15 inch long. Calyx and back
of standard pnberulous, remainder of corolla glabrous. Calyx *2—'25 inch
long. Pod 1-1*5 inches long hj '15—"2 inch broad, somewhat upcurved
near the tip, pilose becoming glabrous or nearly so when ripe. Seeds
4—7, pale brown mottled darker, about *1 inch long.
Occurs on sandy and gravelly soils, often on abandoned cultivation and in river
beds within the Bhabar tract where it is a common weed and sometimes grows gregariously.
It ai*o extends some distance up valleya in the bills at .elevations up to 3,000 feet. Flowers :
June—August* Fruit : January-February.

7. CAEAGrANA, Lamk.
Trees shrubs or herbs. Leaves paripinnate, often crowded, sometimes digitate; raehis ending in a bristle or spine usually persistent;
stipules usually large and spinescent. Flowers yellow, solitary or in
few-flowered umbels. Calyx companulats; teeth deltoid or lanceolate.
Corolla much exser'ted; standard broad, clawed, edges reflexed; wings
oblique, free, long-clawed; keel blunt, nearly straight.
Stamens
diadelphous. Ovary sessile; style straight or slightly incurved; ovules
many. Pod turgid, continuous, sometimes pubescent within.
I. •—Leaflets more or less digitate ...
...
... 1. pygmcea.
II.—Leaves imparipinnate.
A. Stem dwarf, less than 6 inches high.
... 2. erassieaulis.
B. Stems 1 foot or more in height.
1. Flowers in few-flowered umbels ...
... 3. brevtspina.
2. Flowers solitary or paired, sub-sessile.
(a) Leaflets 12—18
...
...
... 4. sp. aff. snkiensis.
(b) Leaflets 8—10.
* Stipules connate behind the leaf-raehis ... 5. Gerardiana.
** Stipules not connate behind ...
... 6. Hoplites.
According to- Strachey and Winterbottom's list of Kumaon plants G. polyacanilia,
is also found within our area but there are no specimens at Dehra Dun and the
sheets at Kew collected in G-arhwal by Strachey and Winterbottom do not show the
pods. I t seems therefore possible that it has been confused with C. Gerardiana as the
two plants have very similar characters. According to Dr. Prain the pod of G. polyacantha
is glabrous within.
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1. CaiagaBa pygmsea, DC. Vern. -Dam, NG-. Dirnar, NA.—A
low dense bushy and very prickly shrub, the spreading stems usually
6—12 inches high and seldom exceeding *5 inch diameter. Bark fairly
smooth, grey, peeling off in lateral rolls. Leaf-rachis *3—*4 inch long,
persistent with the spinescent stipules as a 3-fid spine, suppressed on
dwarf shoots; leaflets 4, digitate, very narrowly oblanceolate, about *3
inch long, thickish, pubescent when young, glabrous when mature.
Flowers solitary, about *6 inch long, yellow tinged with orange-brown on
the standard. Pod linear, turgid, glabrous within and without, 1 inch
long.
Occurs in the tract of country bordering Tibet between 12,500 and 15,000 feet. It
is locally common and gregarious on bare stony ground, often forming dense continuous
patches several feet across. Flowers : June-July.

2. Caragana CFassieaiills, Benth. A dwarf shrub with stout woody
tufted and branched stems 2—4 inches high, more or less completely
hidden by the persistent leaf-rachises. Leaves closely crowded on the
stem, 1—5 inches long. Stipules not spinescent, villous. Leaflets
18—30, opposite towards the leaf-tip, alternate below, '1—*2 inch long,
oblong, clothed with long spreading hairs, apex rounded or truncate.
Flowers yellow, *7 inch long, occuring singly on pedicels up to 2 iqphes
long. Calyx *4 inch long, clothed with long spreading A airs. Pod
*6—*7 inch long, straight, turgid, sparsely hairy.
Occurs on the inner dry ranges between 12,000 and 15,000 feet.

Flowers : July.

3* Caragana breirisplna, Royle.—An erect shrub 4—8 feet high
wii-h stems up to 2 inches diameter. Bark brown, roughish. Blaze
*25 inch, fibrous, white. Branches smooth; internodes not crowded,
*5—2 inches long. Leaf-rachis usually spinescent and persistent, 1—4
inches long. Stipules spinescent, up to *5 inch long or absent. Leaflets
8—14, '3—1 inch long, obovate, elliptic or elliptic-oblong, apex rounded
or retuse, mucronate, glabrous above, pale and silky-pubescent or glabrescent beneath. Flowers yellow, about *9 inch long, in few-Howered
umbels; peduncle *5—2 inches long; pedicels *2 inch long. Pod 1*2—2
inches long, pubescent without, woolly within.
This species is reported to occur in the Eanikhet, Central Almora, and East Almora
Divisions but there are no specimens from this area at Dehra Dun, and I saw none in
the Kew herbarium so that its occurrence cannot at present be dafinitely accepted. Elsewhere it is found in deodar and blue pine forests between 6,000 and 10,000 feet. Flowers :
May—July.

9. Caragana
duous shrub 1—3
rachis persistent,
opposite, *25—*3

sp. afl. C. sukiensis, C. K. Schn.—An erect decifeet high with stems up to "5 inch diameter. Leafspinescent, 1-1*5 inches long. Leaflets 12—18,
inch long, oblanceolate-oblong, mucronate, glabrous,
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entire, subsessile. Flowers solitary, on short pedicels. Calyx "4 inch
long with lanceolate acuminate teeth. Pod *7—1 inch long, pubescent
without, woolly within.
This description is taken from my sheet No. 1016 in the Dehra Dun herbarium. The
specimen, which is in fruit, appears to differ from true C. suhiensis in the larger number
of leaflets which are also glabrous and mucronate. It was collected between1" 8,500 and
9,500 feet elevation in the Malla Nagpur patti of North Garhwal and more material is
wanted for correct determination.

5. Caragana Gerardfana, Royle. Vera.. Juara, NG. Naiha,
NA.—A shrub 2—4 feet high, the stems usually decumbent and attaining 1 inch diameter. Bark rough, brown, peeling off in thin lateral
plates. Leaf-rachis "5-1*5 inches long, persistent, spinescent; stipules
connate behind the rachis, amplexieaul, not spinescent, thick, persistent,
coriaceous. Leaflets 8—10, oblaneeolate, *2—*3 inch long, acute, densely
silky. Flowers 1-2, subsessile, yellow, about "8 inch long. Pod
'1—1 inch long, woolly within and persistently pubescent without.
Occurs in the tract of country bordering Tibet between 9,000 and 12,000 feet. It is
locally tcommon and gregarious, often forming dense bushy patches. The old dead spines
remain long on the stem and make the bushes very prickly. Flowers : May-June.

6. Caragana Hoplltes, Dunn.—An erect shrub 1—6 feet high with
stems up to 2 inches diameter. Old bark very rough. Blaze *3 inch,
fibr&is, white. Young twigs smooth, often coloured orange-brown.
Leaf-rachis 1—1'4 inches long, sharply pointed, persistent. Leaves
crowded on dwarf side shoots '75—1"2 inches long, tip spinescent, with
ovate scar'ious bracts at the base. Leaflets 8—10, shortly stalked,
"3—*35 inch long, linear-oblanceolate, clothed on both surfaces with
long soft spreading hairs, somewhat densely beneath, undersurface with
4—6 pairs of very prominent parallel nerves. Flowers solitary, about
1 inch long, very shortly stalked, yellow fading to orange-brown. Calyx
hairy, more than half the length of the corolla, teeth lanceolateacuminate.
This spscies grows on steep bare grassy and rocky slopes between 9,000 and 9,500
feet in the Nandagini valley above Sutol. The foliage has a somewhat glaucous appearance. Flowers : June.

8. ASTRAGALUS, Linn.
Herbs or shrubs. Leaves impari-or paripinnate, rarely digitate or
reduced to one leaflet, unarmed or very spiny from the indurated leafrachises; stipules free or united to the leaf-rachis, rarely united into a
sheath. Inflorescence various. Calyx with short nearly equal teeth.
Corolla, usually distinctly exserted; petals usually with long claws;
keel incurved, obtuse. Stamens diadelphous. Ovary sessile or stipitate;
style incurved, Pocl various, usually turgid, continuous and much
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inflated or more or less completely longitudinally divided by a double
membranous ingrowth from the dorsal suture.
I.—Leaf-rachis ending in a leaflet; leaflets 15—31
...
II.—Leaf-rachis ending in a spine; leaflets 8—14.
1. Leaves *5—1*2 inches long. Pod "4—*5 inch
long
...
...
...
...
2. Leaves 1—2 inches long. Pod "8—'9 inch long

1. Candolleanus*
2.
3.

psilocentros.
tBgacanthoides.

Three other woody species are mentioned in Strachey's list of Kumaon plants.
namely, .-'(1) A. poly acanthus, Eoyle is shown as occuring in the Dhauli Valley at 7,000
feet. This is probably the plant here described as A. psilocentros, Fisch. Var. pilosus.(2) A. multiceps, Wall, is recorded from Milam. Thers are no specimens from this locality
in the Dehra Bun herbarium, but there are two specimens one from Badrinath (collector's
name not given) and one from I M t i in Byans collected by Duthie, either or both of which
may belong to this species, their fragmentary nature however leaves it open to doubt
whether the specimens are not A. Candolleanus, Boyle. A. multiceps, Wall, has no
terminal leaflet, the leaflets are densely silky and the plant has a tufted congested habitsimilar to that of A. Candolleanus.—(3) A. Webbianus, Gran, is recorded from Guje,
but there are no specimens from this area, at Dehra Dun. In this species there is a
terminal leaflet and the dwarf stems are tufted and densely csespitose near the ground
surface. There are 31—51 leaflets on a stout rachis up to 9 inches long.

1. Astragalus Candolleanus, Boyle.—A. suberect or prostrate shrub
with flexible shoots up to 12 inches long and about *4 inch diameter,
the terminal 3-4 inches clothed with the persistent dead leaf-rachises.
Internodes usually crowded. Leaves 2*5—5 inches long, imparipinnate;
the rachis not terminating in a spine. Stipules *3-"4 inch long. Leaflets
15—31, elliptic or oblong, '2—*4 inch long, apex rounded or emargi^ate,
more or less silky-hairy. Flowers yellow, *8~*9 inch long", in heads,
sessile or more or less peduncled. Pedicels *l-*2 inch long. Pod *6-*7
inch long, triangular in section, clothed with spreading silky hairs,
abruptly narrowed into the persistent style.
Occurs on the inner ranges between 10,000 and 13,000 feet.
F r u i t : October.

Flowers : June-July.

2. Astragalus psilocentros, Fisch.—A much-branched semiprocumbent shrub with stout woody branches. Stipules scarious, connate
almost to the apex and leaving an annular scar on the twigs, clothed
with long ciliate hairs. Eachis pilose, spinescent, *5—1*2 inches long,
becoming glabrous after the leaflets have fallen. Laflets 4-5 pairs,
*2-*3 inch long, elliptic-oblong, obtuse, pilose on both surfaces but more
densely beneath. Flowers solitary or paired, *7-*8 inch long, yellow.
Pedicels very short, pilose. Calyx pilose, about half the length of the
corolla. Pod '4-*5 inch long, abruptly narrowed into the persistent style,
hirsute.
Occurs near Tapoban in North Garhwal at 6,500 feet where it is found growing on
open exposed grassy slopes. The plant here described is var. pilosus. Flowers : May.

3, Astragalus aegacanthoides, Parker.—A suberect shrub 4—12
inches high with stout woody stems. Internodes usually crowded.
The terminal 2-3 inches of the shoot is more or less clothed with the •
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persistent dead leaf-rackises. Young shoots sparsely pubescent. Leaves
1-2 inches long, paripinnate. Petiole spinescent. Stipules adnate to the
petiole, membranous, amplexicaul, up to '3 inch long, acuminate.
Leaflets 4—7 pairs, '15—'25 inch long, elliptic-oblong, hairy on both
sides when young, glabrous above but slightly hairy beneath and on
the margin when mature, lateral nerves obscure. Flowers yellow, *9 inch
long, axillary, solitary on peduncles up to "15 inch. long. Pedicels "1—15
inch long. Calyx *35 inch long, hairy; teeth subsqual, less than half the
length of the tube. Also with short auricles at the base and slightly
saccate below the middle. Pod *8-*9 inch long, cylindric, glabrescent
or slightly hairy without., villous within. Seeds "12 inch long, subquadrilateral.
Occurs on the inner dry ranges bordering Tibet in East Almora between 10,000 and
13,000 feet. It is found on rocks and dry banks and also in open blue pine forest where
according to Mr. E . IST. Parker it forms tufts f> feet across and 12 inches high. Flowers :
May-June. Fruit : September.

9.

LESPEDEZA\MwA&.

Herbs or shrubs. Leaves pinnately 3-folioIate, rarely 1-foliolate;
leaflets entire without stipe! s; stipules free, small. Flowers in axillary
fascicles or racemes or terminal panicles. Calyx-tube carapanulate, teetK
5 su%equal or the 2 upper slightly connate. Corolla exserted; standard
clawed; keel petals incurved, obtuse or beaEed. Stamens diadelphous,
9 and 1. Ovary sessile or stalked, 1-ovuled ; style incurved. Pod small,
compressed, l-seeded? in dehiscent.
A. Shrubs seldom exceeding- 2
clustered or in shortly peduncled
1. Calyx ' 1 inch long
2. Calyx *3 inch long
• B . Shrubs usually 3—6 feet high.
1. Bacemes sessile
2. Bacemes peduncled

feet high. Flowers
umbels.
...
...
...
...
...
...
Flowers in racemes ...
...
...
...
...
....
...

;

1.
2.

sertcea.
Gerardiana.

3.
4.

stenocarpa.
eriocarpa.

*

1. Lespedeza sericea, Miq.—An undershrub sending up erect annual
shoots 1—3 feet hisrh from a woodv rootstocE. Shoots single or branched,
slender not exceeding *2 inch diameter, green, striate, clothed with
pale pubescence. Leaves trifoliolate, crowded. Petiole up to "15 inch
long, usually very short. Leaflets -3—"8 inch long, oblanceolate, linearcuneate or linear-oblong, apex rounded or truncate, mucronate, entire,
glabVous or nearly BO above, densely grey-silky beneath. Flowers pale
yellow tinge'd with nink, 15—'25 inch long, sessile or shortly peduncled,
arranged 2—4 together in dense axillary clusters. Calyx 1 inch, long
Pod' 1 inch long, thinly silky.
Occurs throughout the hills between 5,000 and 7,500 feet. Often common on grassy,
©specially southern, aspects; also in open chir and hanj forest. Flowers: July—September.
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2. Lespedeza Gerardiana, Grah.—Habit of L. sericea but more
often unbranch'ed and the stems do not exceed '1 inch diameter as a rule.
Leaves trifoliolate, petiole up to '15 inch long. Leaflets subequal, sessile
'5—*7 by *15—*25 inch, clothed beneath with pale grey hair's. Flowers
pale yellow, the keel tipped with purple and a dash of the same colour
near the base of the standard, *4-*5 inch long, arranged in umbels of
4—8 flowers, the umbels either sessile or on a peduncle up to 1 inch long.
Calyx '3 inch long. Pod '1 inch long, grey-tomentose.
Occurs throughout the hills between 5,000 and 7,000 feet. Habitat similar to that
off L. sericea. Common, but not so abundant as L. sericea. Moweis : August—October.

3* Lespedeza stenooarpa, Maxim.—An erect subdeciduous shrub
4—8 feet high with stem up to 3 inches diameter. Branches slender,
whippy and often drooping. Bark pale reddish-brown, rough. Twigs
densely tomentose with spreading hairs. Leaves trifoliolate. Petiole
'2—1 inch long. Leaflets up to "7 by *5 inch, cuneate-obovate or obovate,
apex obtuse truncate or ret use, often minutely mucronate, entire, glabrous
above, densely clothed with grey or silvery silky hairs beneath. Flowers
bright pink tinged with purple. *4-"5 inch long, in dense axillary racemes
up to 1*5 inches long. Pod "5 inch long, oblong, gradually narrowed into
the base of the persistent style.
Occurs probably in all parts of our area between 1,500 and 6,500 fesfc. Sometimes
common in open chir forest and often found growing on steep stony or ro^ky ground but
especially on limestone soils. Flowers : March—May.

S. Lespedeza erfocappa, DC.—An erect deciduous shrub 4—8 feet
high with stems up to 1 inch diameter. Bark brown, slightly rough,
Branches slender. Twigs densely clothed with adpressed grey pubescence. Leaves trifoliolate. Petiole '5—2*3 inches long; stipules lanceolate, persistent, '2—*25 inch long. Leaflets up to 1*8 by *9 inch, rarely
less than *7 inch long, elliptic or obovate, apex rounded, mucronate
rarely slightly refuse, base rounded or more or less cuneafe, glahr'ons
above, glaucous with fine adpressed silky hairs beneath. Stalk of the
terminal leaflet up to *5 inch 'long, petiolules of the lateral up to *1 inch
long. Flowers bright red or deep purplish-red fading to purple, "4-"5 inch
long, in lax erect axillary racemes up to 6 inches long. Pod *3-'4 inch
long, mucronate with adpressed grey hairs.
Occurs throughout the bills between 5,000 and 7,500 feet, but is somewhat local
in its appearance and seldom common. Sometimes found in open grassy banj forest.
Flowers : August—October. Fruit : December-January.

10. URAEIA, Desv.
Perennial herbs and undershrubs. Leaves imparipinnate or 3foliolate, often l-foliolate, with subulate stipels; stipules scarious.
Flowers usually purple or yellow, in terminal simple or panicled racemes.
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Calyx-tube short, 2-lipped, the upper 2-partite, the lower 3-partite.
Corolla small; standard orbicular or "obovate," clawed; wings adherent
to the obtuse keel. Stamens diadelphous, 9 and 1. Ovary sessile, 2many-ovuled'; style inflexed. Pod of 2—-8 small turgid 1-seeded indehiscent joints usually bent on one another so as to become more or less
face to face when ripe.
A.
. B.

Upper leaves 5—9-folioIate
...
...
... I . picta.
Leaves 1-and 3-foIioIate.
1. Joints of pod shining, glabrous
...
... 2. neglecta.
2. Joints of pod hairy.
(a) Petiole '5—-1 inch long. Pedicels "l-'2 inch
long _ ...
...
...
... 3. Jiamosa.
(b) Peftiole 2—4 inches long. Pedicels '3-'I inch
long
...
...
...
... 4. lago-pus.

1. Ur-arla picta, Desv.—A sparingly-branched ' erect undershrub
usually 1-2 feet high, somewhat woody towards the base. ' Leaves 4—12
inches long, the lowest 1—8-foIiolate; stipules '5 inch long, lanceolate,
acumftiate. Leaflets (of the upper leaves) 5:—9, opposite, 3—8 by *4—1
inch, linear-oblong, subcoriaeeous. blotched with white ablove along the
midrib, glabrous above, minutely pubescent with prominent nerves
beneath. Flowers *2-*3 inch long, purple, in close fascicles along the
rachis of auspicate, erect, terminal raceme 6—12 inches long. Bracts
*4—"7 inch long. Pedicels *2-"3 inch long, abruptly upeurved after
•flowering so that the pods are in contact with the rachis. Pcdg glabrous,
pale lead-coloured or whitish, joints 3—6, smooth, polished.
Has been collected in the Ramnagar Division, hut is probably not common in
our area. It ascends to 3,000 feet. In the Dehra 'Dun it is found in open sal forests.
Flowers : June—August. Fruit : October-November.

2. Uraria neglecta, Pram.—A deciduous shrub with weak suberect,
prostrate or creeping, often herbaceous steins 1-2 feet long and not
exceeding * 15 inch diameter. Leaves 1-and 3-foliolate. Petiole "5—2
inches long. Terminal leaflet 1*5—3*5 inches long, lobjong. Flowers
'3 inch long, purple, in long dense cylindric racemes. Pedicels *3-*4
inch long, incurved after flowering. Pod of several shining, black,
glabrous joints folded on one another so that their broad faces are in
contact.
Probably occurs in most parts of our area between 1,000 and 6,000 feet. It is
found on open grassy banks, in openings in sal forest, and sometimes beneath dense tall
grass. Flowers: August-September. Fruit :-October-November.

3. Urarfa hamosa, Wall.—A straggling diffuse undershrub. Leaves
1-and 3-foliolate, the terminal leaflet usually more than twice the size of
the lateral. Terminal leaflet 2—4 inches long, broadly elliptic, obtuse or
emarginate, base. I'oimdecl, pubescent or- glabrescent above, adpressed
hairy beneath. Petiole *5—1 inch long. Flowers *25—*3 inch long,
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pink or purple, fascicled 1 or 2 together on the rachis of a simple or
branched raceme 3—10 inches long. Pedicels slender, "l-*2 inch long,
incurved at the apex after flowering. Rachis and pedicels more or less
densely pubescent. Bracts '2—*4 inch long, ovate, cuspidate, raJKer
densely adpressed-'hairy, ciliate, caducous but conspicuous in bud. Pod
of 4—8 minutely pubescent joints folded on one another so that their
broad faces are in contact.
This species is believed to occur in the subhimalayan tract below 2,000 feet, but
there are no specimens from this area at Dehra Dun and I did not see any in the
herbarium at Kew. I t has however been collected at
Asarori in the Dehra Dun.
Flowers : September. Fruit : November-December.

5. Ul*aria lagopus, DC.—An erect or occasionally su&scandent, subdeciduous shrub 3—6 feet high with stems up to *5 inch diameter. Bark
fairly smooth, reddish-brown. Leaves usually attached so that the
petioles incline in a Kackward direction. Leaves 1-and 3-foliolate ;
stipules *3~"4 inch long, cuspidate-acuminate. Petiole 2—4 inches long.
Leaflets 1*5—"4*5 inches long, ovate or oval, obtuse !or emarginate, entire,
more or less scabrous above, pubescent on the nerves beneath. Flowers
*3 inch long, purple, in cylindric often panicled racemes 4—12 inches
long. Pedicels *3-*4 inch" Jong, incurved after flowering. Pod of 2—6
black hairy joints folded on one another sto that their broad faces are in
contact.
*
Occurs in the central ranges between '4,000 and 6,500 feet, but .is not common.
It is usually found as an undershrub in banj forest. Flowers: August-September,
F r u i t : October—March.

11. OXJGEJNXA\ 'Benth.
K tree. Leaves stipellate; stipules free, 'deciduous. Calyx-tube
campanulate, the lobes obtuse, in 2 lips, the upper of 2 connate, the
lower of 3. Corolla exserted; petals clawed; standard snborbicular:
wings spurred, slightly adnate to the obtuse incurved keel. Stamens
diadelphous, 9 and 1. Ovary sessile, many-ovuled; style incurved. Pod
linear, of 2 or more scarcely dehiscent joints.
Ougeinla dalbergioides, Benth. Vern. 'Sandan, Gen.—K mediumsized subdeciduous tree commonly attaining about 4 feet girth and 30
feet high. Bark varying from pale pinkish-brown to dark bluish-grey,
somewhat rough, exfoliating in irregular thin soft scales. Blaze *4—'6
inch, very fibrous, white closely streaked and speckled with blood-red,
exuding a bjtood-red sticky juice which turns purple on the blade of a
knife. Leaves pinnately trifoliolate. Petiole 2—6 inches long, swollen
at the base. Leaflets broadly ovate, rounded tor trapezoidal, the lateral
oblique; all entire, glabrous above, downy or glabrescent beneath.
Terminal leaflet 3—6 by 2-3*5 inches, lateral rather smaller. Flowers
lilac, *3-"4 inch long, in short fascicled racemes from the nodes of the
r
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old branches. Pedicels *5—"S inch long, filiform, usually fascicled.
2—4 by \3 inch, flat, jointed.

Pod

Common in most, parts of our -irea between 1,000 and 5,000 feet. It sometimes tends to gregariousuess in sal forest, and is a characteristic species of limestone
aoils. The branches of a tree bearing flowers are usually leafless at. this period, whilst
branches not bearing flownrs may still be in full leaf. The exposed portions of roots
produce root-suckers in great abundance. Tiie leaves form a favourite cattle fodder.
Flowers : March—May. Fruit : May-June.

12. DESMODIUM, Dcsv.
Herbs or shrubs, rarely small trees. Leaves pinnately 1—3-rareIy 5foliolate; stipules free or united into a single leaf-opposed one; stipellate.
Flowers usually in dense racemes, sometimes in axillary umbels or
fascicles. Calyx-tu.be short, campanulate or turbinate, the 2 upper teeth
more or less connate, the 3 lower acute or acuminate. Corolla exserted;
standard obovate or orbicular; wings more or less adhering to the keel;
keel petals incurved, sometimes spurred towards the claw. Stamens
usually diadelphous, 9 and 1, sometimes monadelphous, soinetiines with
the axillary filament free in the upper half. Ovary sessile oi stalked,
2-many-ovuIed; style incurved. Pod of several 1-seeded usually indehiscent joints, more rarely dehiscent along one suture.
^

I.—Leaves simple.
A. Petiole broadly winged.
•1. Stem erect ...
2. Stem prostrate
B. Petiole not winged.
1. Leaf glabrous or silky-pubescent above.
(a) Flowers *15 inch long
(b) Flowers *4-*5 inch long
* Pod glabrescent
** Pod densely hairy ...
2. Leaf hispid above
II.-—Leaves trifoliolate.
A. Flowers in heads or umbels.
1. Flowers hidden by pairs of foliaceous bracts...
2. Flowers not hidden by bracts
B. Flowers in racemes or panicles.
1. . Stems usually prostrate
2. Stems usually erect.
(a) Petiole usually not exceeding 1 inch long.
*Pod 1—1*5 toy '2 inch.
fPod glabrescent
ffPod densely hairy
**Pod -5—*7 by -1 inch"
(b) Petiole usually exceeding 1 inch.
*Pod more than "2 inch across
**Pod less than "2 inch across.
§ Hairs of pod not hook-sd
§§ Hairs of pod hooked.
JFlowers *2 inch long
ffFlowers \3-*4 inch long.
(i) Leaves dull green and adpressed
hairy above
(ii) Leaves shining and glabrescent
above

1. iriquetrum.
2. pseudotriquetrum.
3.

gangeticum.

4. gyrans.
5. gyroides.
6. Jatifolmm.
7. pulchellum.
8. Cephaloles.
9. polycarpum*

4. gyrans.
5. gyroides.
10. concinnum.
11.

tilicefolium.

12. sambuense.
13.

laxifiontm.

14. sequax.
15.

laburnifolium.
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In addition, the following four species which, have been regarded by some
authors as more or leas woody have not been described here as the stems are both
slender and apparently annual, and the root stock is scarcely if at all woody. D.
parr ifnh inn, DC. has -procumbent tufted s'-ems and 1-or 3-folhlate .leaves with leaflets
"2 *5 inch long and blue or pink flowers in lax racemes. It is abundant in grass
land up to 7,000 foet. D, renijorme, DC. has creeping stems, l-foliolate leaves *5—1
inch broad of a characteristic ren.iform shape and small pink flowers in lax racemes.
Tt has been collected in hhe Almora district between 3,000 and 4,000 feet. D. oxyphylhim, DC. and D. podocarpum, DC. are very similar in general appearance. They have
erect stems with rnlher !:ir?e trifoliolnte leqve^, the terminal leaflet usually 1—3 inches
long, and small pink flowers in long terminal racemes. They are both found in the
hills between 3,000 and 8,000 feet.

1. Desmodiiim triqnetram, DC.—An erect shrub 3—6 feet high
with obtusely 3-angled branches. This shrub is very similar to but
larger in all its parts than D. pseudotriquetrutn. Joints of pod rather
densely adpressed-hairy throughout.
Has been collected from the Haldwani Division at 1,500 feet, but it appears
to be scarce. According to Haines it is found in damp localities. Flowers : AugustSeptember. Fruit : December—March.

2. Desmodium pseudotrlqnetram, DC.—A prostrate deciduous
undershrub with weak spreading stems 1—3 feet long and up to *15 inch
diameter, the basal portion more or less woody and persistent, sometimes rooting at the nodes. Twigs triquetrous. Leaves l-foliolate.
Leaflet 2—4*5 by 1*25—2 inches, ovate oblong or lanceolate, entire,
acute, base truncate !or sub-cordate, glabrous or with scattered Hairs
above, glaucescent and hispid on the nerves beneath; lateral nerves prominent 6—10 pairs. Stipules *5-*6 inch long, persistent. Petiole up
to 1'5 inches long, winged, wing oblanceolate up to '3 inch across.
Flowers '25 inch long, purple, in lax axillary and terminal racemes about
6 inches long. Pod 1 by *2-*3 inch, composed of 6—8 joints, glabrous on
the faces, hispid along both sutures.
Occurs throughout the Bhabar and central and outer ranges between 1,000 and
5,000 feet and is not uncommon in grassy blanks or along paths in sal forest. Flowers :
July—September. Fruit : January-February.

3. DeSTUodtam .gangettenm, DC—An erect or suberect deciduous
or subdeciduous undershrub' with herbaceous or woody stems 2—5 feet
high and up to "5 inch diameter. Leaves l-foliolate. Leaflet variable
in size, up to 6 by 3 inches, orbicular, ovate, or rarely lanceolate, base
rounded or subcordate, gradually narrowed in the upper portion, entire,
glabrescent above, glaucescent and clothed with fine adpressed silky
hairs beneath. Stipules persistent, *2—*5 inch long. Pettole '5—1*25
inches long. Flowers *15 inch long, purple or white, in slender archim
terminal and axillary racemes up to 12 inches long. Pedicels *15 inch
long. Pod *5—1 by *1 inch, straight or falcate, minutely hairy,
composed of 5—8 joints.
Occurs throughout the area up to 6,000 feet. Fairly common, sometimes in dry
t
miscellaneous forest, also in sal forest of moderate density. The blade is usually' set
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at a characteristic angle with the petiule sonwiimos as much as a right angle.
Flowers : June—August. Prti.it : October—December.
There is a variety found chiefly in open grass lands at low elevations which. is
common and appears to be fairly dis:inei. The stems are diffuse or procumbent and
very slender, not exceeding "1 inch diameter. The leaves are also smaller, being only
1*5—3 by 1—1*75 inches. This may be var. muciihitmn, F . B. 1.

4. Desmodium gyrans, DC. Eng.
The Telegraph Plant.—An
erect sparingly-branched deciduous imdershmb 3—7 feet high, with stein
up to *5 inch diameter. Bark smooth, reddish-brown. Leaves 1—3foliolate, the terminal leaflet 2—4 by *3—1'5 inches, linear-lanceolate or
oblong-lanceolate, obtuse at both ends, entire, glabrous above, more or
less silky-hairy beneath; lateral leaflets much smaller or obsolete.
Petiole '2-1 inch. long. Flowers pale mauve, the standard arid keel
fading yellowish, the wings tinged with indigo, *4-'5 inch long, in lax
axillary and terminal, often panicled racemes. Pedicels "25 inch long,
glandular-hairy. Pod 1—1*5 by "2—"25 inch, flat, glabrescent, black
when ripe, composed of 6—10 joints, the pod curling and appearing
falcate after the seeds have fallen.
^Occurs probably throughout the area between 1,000 and 6,500 feet. Abundant
in grassy chir forest, and is often found on the most exposed southern aspects. The
upper portions of the stem frequently die back in the cold weather. Flowers : AugustSeptember. F r u i t : October—December.

^5. Desmodium gpoides, D C — A n erect sparingly-branched shrub
with stem§ up to 10 feet high and 1 inch diameter. Bark smooth
reddish-brown. Twigs slender, sparsely silky-pubescent. Leaves 1—3foliolate, the terminal leaflet 1'25—3 by *75—2 inches, elliptic, apex
rounded, base rounded or subcordate, entire, with silky adpressed hairs
on both surfaces, pale green above, somewhat glaucous beneath; main
lateral nerves 7-8 pairs; lateral leaflets very rruich smaller or obsolete.
Petiole '4—1*4 inches long. Flowers deep purple, 'o inch long, in axillary
and terminal rarely panicled racemes 1-2 inches long; bracts ovate, *35
inch long,, concealing the buds. Pod 1—1*5 by *15—"2 inch, flat, black
when ripe, rather densely clothed with long spreading fulvous hairs,
the pod gradually curling and becoming falcate. Seeds 6—9.
Occurs near Pilapani in the Haldwani Division, but has not been recorded further
west. It is usually found in sal forest and does not seem to penetrate into the hills.
Unlike D.gyrans it prefers the shade of forest to open grassy areas. Flowers : AugustSeptember. F r u i t : November-December.

6. Desmodium Iatifolium, DC—An erect deciduous shrub 2—6 feet
high, the stem attaining *5 inch diameter. Leaves 1-foliolate. Leaflet
up to 6 by 5 inches, broadly ovate, base cordate or truncate, margin
reipand, harshly pubescent -above, tomentose beneath; main lateral
nerves prominent beneath, 7—9 pairs including the basal. Petiole *5—
1*25 inches long. Flowers purple, "2-*3 inch long in rather dense,
ascending, axillary and terminal, densely brown-hairy racemes up to 8
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inches Jong. Pedicels less than '1 inch long. Pod *5—*7 by *1 inch,
composed of 4—6 joints, densely clothed with hooked hairs.
Occurs throughout the area between 1,000 and 4,000 feet. Seldom common,
though perhaps most frequently found in dry miscellaneous forests. Flowers : AugustSeptember. Fruit : November-December.

7. Desmodium pulchellum, Benth.—An erect deciduous shrub 2—6
feet high, with stems up to *5 inch diameter. Bark smooth, reddishbrown with numerous minute pale ienticels. Leaves trifoliolate.
Petiole "3—*5 inch long. Leaflets oblong-lanceolate or elliptic, obtuse
or subacute, rounded at the base, entire or sinuate, glabrous and dull
green above, finely downy and glaucescent beneath; main lateral
nerves impressed above and raised beneath. Terminal leaflet 2'5—5
by 1"2—2*25 inches, lateral ones about half the terminal. Stalk
of terminal leaflet *5—*8 inch long. Flowers white or tinged with
pink, "2~*3 inch long, arranged in clusters of 2—6 in erect terminal
and axillary racemes 2—10 inches long, each cluster concealed
by a pair of orbicular leaf-like bracts placed back to back;
bracts *4-'5 inch across, glabrous above, finely downy beneath.
Pod *2-'3 inch long, completely hidden by the bracts, composed of 1-2
glabrous or downy joints.
Occurs in the Bhabar tract between 1,000 and 2,000 feet. Sometimes gregarious
and often common in sal forest of medium density. Flowers : July—September. F r u i t :
December—February.

8. Desmodium Cepfaaiotes, Wall.—An erect deciduous shrub 3—5
feet high, the stems up to '4 inch diameter. Twigs triquetrous.
Leaves trifoliolate. Petiole 1—1*5 inches long. Leaflets oblong or
obovate-oblong, usually acute, glabrous above, grey-silky beneath;
lateral nerves 10—18 pairs, parallel, depressed above and prominent
beneath. Terminal leaflet 3—6 by 1"5—3'5 inches, lateral smaller.
Stalk of terminal leaflet '5—1 inch long. Flowers white, *3~*4 inch
long, 20 or more together in dense, umbellate, axillary, pedunculate
heads *5—'75 inch across. Peduncles solitary, *1—*3 inch long, silky.
Pedicels up to *1 inch long, silky. Pod "3—"5 by "15 inch, composed
of 2—& joints clothed with adpressed silky pale grey hairs.
Occurs in the subhimalayan tract up to 2,000 ifeet. Sometimes fairly common
in sal forest of moderate density. Flowers : July—September. Fruit : December—
February.

9. Desmodium polycarpum, DC.—A suberect or prostrate deciduous undershrub, the stems not exceeding '15 inch diameter, sometimes
herbaceous and annual, often rooting adventitiously, and 1—3*5 feet
long. Leaves trifoliolate. Petiole 4,—1 inch long. Stipules *3—#5
inch long, persistent. Leaflets suborbicular, broadly • elliptic or obovate,
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rounded at both ends, often retuse, glabrous above, glaucous and adpressed silky-hairy beneath. Terminal leaflet 1"3—2*5 by 1—1*5
inches, the lateral smaller. Stalk of terminal leaflet *2—'4 inch long,
petiolules of the lateral "05 inch long. Flowers purple, '2—*3 inch long,
in axillary and terminal rather dense racemes up to 3 inches long.
Pedicels slender, *l-*2 inch long. Bracts *2 inch long, exceeding the
buds, cuspidate, caducous. Pod '5—*9 by '1 inch, composed of 4—8
joints clothed with minutely hooked rusty hairs.
Occurs probably throughout this area between 1,000 and 7,000 feet. Usually
found on grassy banks in the hills, and is sometimes abundant in rather open sal
foresfc. Flowers : August-September. Fruit': November—February.
The plant described above is var. trichocaulon, Baker. The type is also not uncommon in damp grassy choars in the east of the Haldwani Division. This is a more
robust plant with erect stems up to 4 feet high and *3 inch diameter. The leaves are
slightly larger and narrower in proportion than in the variety described. The tertiary
nerves are conspicuous and parallel. Stipules attain *9 inch long. Leaves turn purplish
before falling.

10, Desmodiiim concieniim, DO.—An erect sparingly-branched
deciduous shrub 3—6 feet high with slender attenuated branches and
stems up to 1 inch diameter. Bark fairly smooth, dark grey or purplishbrown with minute pale lenticels. Leaves trifoliolate, the lateral leaflets
sometimes wanting. Petiole up to 1 inch long. Stipules *3—*5 inch
long> persistent. Leaflets up to 3 by 1*2 inches, elliptic-oblong, rounded at both%nds, entire, clothed on both sides with very fine adpressed
silky hairs, pale and glaucescent beneath; lateral nerves 7—10 pairs,
prominent be'neath. Stalk of terminal leaflet *3 inch long, petiolules
of the lateral *05 inch long. Flowers deep purple or lilac fading blue,
in slender axillary and terminal drooping racemes 6—12 inches long.
Pedicels usually in pairs, slender, *3—"5 inch long. Pod '5—"7 inch
long, less than *1 inch wide, set at an angle with the pedicel, composed
of 3—6 minutely hairy joints.
Occurs -throughout the hills from 2,500 to 6,000 feet. Common in banj forest,
and less frequently in chir. Flowers: September-October. F r u i t : November—May.

11. Desmodiiim tlliafolitun, G. Don. Vern. Chamlai, Gen.—
A deciduous shrub 5—15 feet high, with stems up to 3 inches diameter.
Bark fairly smooth, pale grey with minute lenticels. Blaze *25 inch,
pinkish, fibrous. Leaves trifoliolate. Petiole up to 5 inches long.
Leaflets orbicular, ovate or lobovate, base cuneate or rounded, apex obtuse
or abruptly short-acuminate, margins sinuate, glabrous or sparsely hairy
above, glabrous or tomentose beneath. Terminal leaflet up to 4 by 3"5
inches, the lateral smaller a'nd oblique. Stalk of terminal leaflet '5—1
inch long, petiolules of the lateral "l-"2 inch long. Flowers pale lilac
or mauve, *4—"6 inch long, in terminal lax much-branched often leafy
panicles up to 12 inches long. Pedicels slender. *2~'3 inch long. Poi
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1/5—2*5 by '25 inch, thin, flat, thinly adpressed-hairy, composed of 6—9
joints.
Throughout the hills between 4,500 and 8,500 feet. Often very common and
gregarious over large areas in banj or spruce forests on north aspects. Also common
Tu blii^ pine and cypress forests. Th* immature leaves are pinkish. Flowers : June—
September. Fruit : "November—April.

12, Desmodfcuft s&mbue&Sd, DC.—An erect or suberect deciduous
shrub usually 6 inches to 2 feet high, but exceptionally the stem attains
6 feet high and "5 inch diameter. Bark slightly rough, reddish-brown
with numerous small raised lenticels. Twigs triquetrous, clothed with
long soft silky pubescence. Leaves trifoliolate. Petiole 1-2 inches long.
•Leaflets up to 3 by 2 inches, ovate or obovate, silky-hairy or glabrescent
above, more or less densely silky-hairy beneath, entire, usually rounded
at both ends; lateral leaflets slightly oblique. Stalk of terminal leaflet
'3—%5 inch long, petiolules of the lateral '1 inch long. Flowers
purplish-pink or pale mauve, *3-*4 inch long, in axillary and terminal
racemes or panicles. Pedicels "2 inch long. Pod '7—1 by *1 inch,
densely clothed with brown adpressed hairs, composed of 6—8 joints.
Throughout the hills between 3,500 and 7,500 feet. Common in clrir and open
banj forest, often on hot southern aspects. Flowers : June—August. F r u i t : October—
February.

13. Desmodimn I&xi&oram, DC.—An erect deciduous imdergirfub
1-2 feet high with stems up to \3 inch diameter. Bark reddish-brown,
fairly smooth with minute lenticels. Leaves trifoliolate. Petiole 1—3
inches long. Leaflets ovate or broadly lanceolate, base narrowed or
rounded, apex acute, entire, membranous, hairy above when young
glabrescent when mature, glaucous beneath with fine adpressed hairs
and prominent nerves. Terminal leaflet 2—7 by 1—3'5 inches, the
lateral smaller and slightly oblique. Stalk of terminal leaflet *5—1*25
inches Jong, petiolules of lateral leaflets up to *1 inch long. Flowers "2
—'25 inch long, in slender drooping axillary and. terminal racemes
6—12 inches long. Corolla pale yellow, the wings and keel more or
less broadly margined with purple fading to indigo blue. Pedicels
slender, "2-*3 inch long, usually clustered. Pod 1—1*5 by "1 inch,
composed of 4—10 joints clothed with minute hooked hairs.
Occurs practically throughout the area between 1,000 and 5,000 feet. Somewhat
gregarious and often common in shady moist ravines in miscellaneous or sal forest.
The leaves become tinged with purple before falling. Flowers: July—September. F r u i t :
October-November.

14. Desmcdram sequax, Wall—An erect; deciduous (?) shrub 4—8
feet high with stems up to 1 inch diameter. Branches spreading. Bark
fairly smooth, reddish-brown with numerous minute pale raised
lenticels. Leaves trifoliolate. Petiole 1—1'25 inches long. Leaflets
ovate • ovate-lanceolate or rhomboid, base rounded, apex acute or
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acuminate, margin sinuate, dull green and minutely adpressed-hairy
above, glaucous and clothed with short adpressed hairs beneath.
Terminal leaflet up to 5 by 2*5 inches, 'lateral ones smaller and slightly
oblique. Stalk of terminal leaflet *5 inch long, petiolules of the lateral
"1 inch long. Flowers pink, *3-"4 inch long, in axillary and terminal
panicles. Pedicels "2 inch long. Pod placed at right angles with the
pedicel, '5—1*5 by *1 inch, composed of 5—18 joints, densely clothed
with minute brown hooked hairs.
Occurs throughout the siro.a he^aen 1,000 and f>,000 feet. Often locally abundant,
but generally scarce. Usually found growing on recent landslips or on fresh boulder
formations "bordering largo streams.' Flowers : August-September. Fruit : JanuaryFebruary.

15. Desmodmm laburnifollum, DC.—A. shrnb 8—6 feet high with
sterns up to 1 inch diameter. Branches spreading. Bark pale brown,
fairly smooth with scattered small circular lenticels. Blaze '05 inch or
less, fibrous, greenish. Leaves 3-foliolate. Petiole "7—1*5 inches long.
Leaflets 'oblong-lanceolate, acute, shining dark green and glabrescent
with ^prominent slightly raised primary nerves above, pubescent on the
nerves beneath. Terminal leaflet 4—6"5 by 1*25—2 inches, lateral
leaflets about two-thirds of the terminal. Stalk of terminal leaflet '3
—*8 inch long. Flowers whitish, • *3-*4 inch long, in racemes 3—6
inches long. Pedicels *2-'8 inch long. Pod 2*25—3*5 by '15 inch,
somewhat ialcate, densely covered with yellowish hooked hairs, composed of 5—8 segments easily detached whilst the fruit is still unripe.
Occurs in the suibhimalnyan tract and outer hill ranges up to 3,000 feet. It
prefers moist shady localities and swampy ground bordering streams. Flowers : July—
September.

13. ABPvUS, Linn.
Climbing shrubs. Leaves pinnate with many pairs of leaflets, the
rachis ending in a bristle; stipules deciduous; stipels minute. Flowers
fascicled on axillary racemes or short axillary branches. Calyx-tube
small, campanulate, the teeth short. Corolla much exserted; standard
clawed, slightly adherent to the staminal tube; keel curved. Stamens
9, in a sheath, the vexillary one absent. Ovary subsessile, manyovuled; style incurved, not bearded. Pod oblong or linear, thinly
septate between the seeds, dehiscent.
Pod flat, seeds compressed. Leaflets oblong ...
... 1.
Pod turgid, seeds round. Leaflets linear or linear-oblong 2.

pulchellus,
precatorius.

1. Aforas pulchellus, Wall.—A deciduous dextrorse climber with
slender flexible branches, the stem attaining' 20 feet high and "4 inch
diameter. Bark reddish-brown with minute pale circular lenticelsLeaves paripinnate; rachis 3*5—6 inches long. Leaflets membranous.,
7—12 pairs, opposite, "6—1"6 by *25—*5' inch, oblong, rounded at both
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ends, glabrous or glabrescent above when mature, with pale, adpressed
hairs beneath. Flowers pink, *4-'5 inch long, in pedunculate one-sided
terminal racemes 1-2 inches long, the peduncle attaining 6 inches in
fruit. Pod 2-2*5 by "4 inch, flat, adpressed-hairy. Seeds: 8—12, compressed, greenish-brown, *2 inch long.
Probably occurs throughout the area between 1,500 and 4,000 feet. Apparently
never very common. Found in dense sal forest as well as open miscellaneous forest.
Flowers : August-September. F r u i t : December—February.

2, Abras pFecatorius, Linn. Verm Ratti, Gen.—A deciduous
dextrorse climber, with slender flexible and tough branches, the stem
attaining 15 feet high and '5 inch diameter. Leaves 2—i inches long,
paripinnate; rachis produced beyond the last pair of leaflets as a soft
bristle. Leaflets 10—20 pairs, opposite, increasing slightly in size from
the base, '3—*9 by *15—'25 inch, linear or linear-oblong, thinly membranous, entire, rounded at both ends, glabrous above when mature,
thinly adpressed-silky beneath. Flowers *4-*5 inch long, pink, clustered
'on tubercles arranged along the rachis of a one-sided, usually leaf-bearing, axillary, pedunculate raceme 2—4 inches long. Pod 1—>*7 by
*4-"5 inch, turgid, thinly pubescent, with a sharp deflexed beak. Seeds
3—6, ovoid, *S inch long, scarlet with a black spot at the hilum,
polished.
Occurs throughout the area up to 3,000 feet. Sometimes not uncommon m dry
miscellaneous forest, especially open scrub and secondary growth. The seeds are very
poisonous. Flowers : August-September. Fruit : October—March.

14. SHUTEEIA, W. and A.
Slender climbers. Leaves pinnately 3-foliolate; stipules searious;
stipels subulate. Flowers in axillary racemes; bracts persistent.
Calyx-tube gibbous, teeth distinct, the 2 upper connate, the lateral ones
shorter than the others. Corolla exserted; standard clawed, not
spurred, exceeding the spurred wings and united obtuse keel. Stamens
diadelphous, 9 and 1. Ovary subsessile, many-ovuled; style incurved,
ra'ot bearded, filiform. Pod linear, flat, usually recurved, dehiscent, not
jointed, slightly septate.
Shuteria deuslflora, W. and A,—A slender dextrorse evergreen
climber with stems up to 15 feet high and *3 inch diameter, at least
sometimes perennial, but scarcely woody. Bark pale brown. Twigs
pubescent. Leaves trifoliolate. Petiole 1"2—3'5 inches long. Leaflets
subequal, 1*3—3"5 by '7—2 inches, ovate or ovate-rhomboid, apex
apiculate rounded or retuse, base rounded or cuneate, glabrous or .with
a few, long adpressed hairs on the midrib beneath when young.
Petiolules *1 inch long, hairy. Flowers pale yellow tipped with purple,
"3-*4 inch long, in dense axillary fascicled racemes 1—3 inches long

XXXIII.—LEGUMINO S JE -

171

with brown striate bracts clothing the rachis. Often with one or more
reduced leaves present near the base of the raceme. Pod 1—1"5 by "2
inch, flat, glabrous. Seeds 5—8.

rt
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Probably occurs throughout the area between 1,000 and 4,000 feet, bust does not
appear to be common. Flowers : December—February. F r u i t : March-April.
This species is liable to be mistaken for Shuteria vestita, W. and A. var.
involucrata which it closely resembles. The latter plant has, I believe, only annual
stems and has therefore not been separately described. It may be recognised by the
pubescent undersurface of the leaflets, the longer inflorescence and slightly larger flowers
and by the presence of 1—3 whorls of sessile usually orbicular reduced' leaflets on the
floral axis below 'the flowering portion. The pod also is persistently hirsute.

15. MUCUNA, Adams.
Twining shrubs or herbs. Leaves pirmately 3-foliolate.; stipules
deciduous; stipels minute. Flowers large, purple or greenish, mostly
fascicled on the tumid nodes of racemes which are axillary or lateral on
the old branches or stems. Calyx-tube widely campanulate, the lowest
tooth long, the lateral short, the upper 2 connate. Corolla much
exserted; standard about half the length of the wings and keel, auricled £b the base; keel incurved. Stamens diadelphous; anthers
dimorphous, the longer basifixed, the shorter ovate or bearded. Ovary
sessile, villous, 2-many-ovuled. Pod usually covered with fine irritating
pungent bristles.
Mncuna® imbricata,
DC—A
dextrorse deciduous climber,
the stem attaining 30 feet high and 4 inches diameter. Bark rough,
dark reddish-brown. Branches very tough, smooth, reddish-brown with
minute raised lenticels. Blaze '*3—*6 inch, fibrous, pale yellow or
pinkish streaked and stippled with pinkish or purplish-brown, the juice
turning purple on the blade of a knife. Petiole 2—10 inches long,
swollen at the base. Leaflets elliptic, caudate-acuminate, membranous,
sparsely adpressed-hairy above and below. Terminal leaflet 5—7 by
3—5 inches, lateral smaller and oblique. Stalk of terminal leaflet *5—
2*5 inches long, petiolules of the lateral '2-*3 inch long. Flowers dark
purple, 2*25—2*5 inches long, in dense pendent racemes on a peduncle
5—15 inches long, sometimes arising from the old wood. Pedicels *5
inch long, clustered in threes, each cluster supported in bud by large
concave green deciduous bracts. Pod 4-5 by 1*25—1*75 inches, the
faces covered with close oblique plaits, and with two wings *25—'5
inch wide running along each suture, densely clothed with yellowishbrown irritating bristles. Seeds 2—4, *9—1*1 inches long, polished-,
pinkish-grey blotched with black and with a broad black hilum.
Probably occurs in all parts of the area between 2,000 and 3,500 feet. Often
common, especially in well-wooded ravines. Flowers : August-September. F r u i t :
February.
Several authorities have stated that M. atropurpurea, DC. is also to be found
within out area. I have however seen no specimen of this plant at either the Kew
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or Dehra Dun herbaria and it seems probable that the statement was incorrect. _ The
two plants arc similar in general appearance, but in M. aim purpurea, which is a
South Indian, species, the leaves are glabrous and the pods, though covered with close
oblique plaits and densely covered with bristles, lack the wings which are such a
characteristic feature of M. imbricata.

16. APIOS, Munch.
Climbers. Leaves pinnately 3—7-foliolate. Flowers in lax
racemes with tumid nodes. Calyx-teeth shorter than the tube, two
upper connate, lowest linear, the two others short, deltoid. Corolla
much exserted, the much incurved keel exceeding the standard, the
wings
still
shorter. Stamens
diadelphous. Ovary
sub sessile;
ovules many; style very long, filiform, beardless, much incurved. Pod
linear, compressed.
ApIos camea, Benth.—A dextrorse deciduous climber with flexible
scarcely woody stem attaining 15 feet high and *25 inch diameter.
Leaves 3—5-usually 5-foliolate. Petiole 2—4 inches long. Leaflets
subequal, opposite, 2*5—5 by 1*2—2 inches, elliptic-oblong, acuminate,
entire, base rounded or obtuse, hairy on both surfaces, main lateral
nerves 5—7 pairs. Petiolule hairy, *l-*2 inch long. Flowers *8—1
inch long, reddish, in axillary one-sided racemes 6—18 inches long.
Pedicels fascicled tor solitary. Calyx '4-*5 inch long, minutely pubescent outside. Pod minutely pubescent, flat, straight, 3—5 by 45—*3
inch with 6—12 seeds. Seeds brown with dark purple streaks.
feet.

This plant has been collected near Sankot, Pindarpar in North G-arhwal at 7,000
I t was found growing in open oak forest. Flowers : September.

17. EEYTHBINA, Linn.
Trees or rarely undershrubs, the branches usually prickly. Leaves
pinnately 8-foliolate; stipules small; stipels gland-like. Flowers showy,
scarlet or sometimes white, in pairs or fascicles arranged in racemes..
Calyx spathaceous or campanulate with very short teeth. Corolla much
exserted, the standard much exceeding the wings and keel. Stamens
10, the vexillary filament nearly free or connate with the others half
way up, the rest free above, alternately longer and shorter. Ovary
stipitate, many-ovuled. Pod turgid, dehiscent, not jointed.
I.—A shrub up to 15 feet high. Flowers SeptemberOctober
...
...
...
... 1.
II.—Trees. Flowers March-April.
1. Mature leaflets downy beneath. Seeds dull
brown
...
...
...
... 2.
2. Mature leaflets glabrous or nearly so. Seeds
bright red
...
•
...
... 3.

arborescens.
suberosa.
glabrescens.

1. Eqrtbxlna arborescens, Roxb.—A deciduous shrub, the stem
attaining 15 feet high and 4 inches diameter, but often dying back %o
the ground each year. Twigs smooth, greenish, containing a large pith,
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Branches and petioles beneath usually armed with stout prickles up to
*25 inch long, straight or nearly so with swollen base. Bark pale
yellowish-brown, rough and rather deeply cracked. Blaze \ V 4 inch,
pale yellow. Petiole up to 12 inches long, hollow, swollen at the base.
Terminal leaflet 6—9 by 7—12 inches,, ovate, broader than long, apex
short acute, base truncate or rounded, margin entire or sinuate, glabrous,
main lateral nerves 6—10 pairs, base 3-ncrved, the petiolule up to 5
inches long with 2 large glands at the base. Lateral leaflets rather
smaller, longer than, broad, the petiolules with one large gland at the
base. Inflorescence an erect axillary raceme 6—18 inches long, the
purplish-brown ra-chis bearing flowers usually in threes along the uppermost third portion. Flowers scarlet 1'3—1*6 inches long. Pod 5—9
by *5 rnch, flatish, gradually narrowed at both ends, clothed with short
brown pubescence when, young. Seeds 1—3 (F. B . 1 gives 4—6), black.
scarce.

Occurs throughout the hills between 4,000 and 7,000 feet, but .is local and ^cnera.lly
.Flowers : September-October.

2,® Erythrfiia siibefosa, Roxh. Vera. Mandara, Gen. Rungra,
EA".—A medium-sized deciduous tree attaining 6 feet girth and 60 feet
high. The bark occurs in two forms, either form may be found on any
tree to the exclusion of the other or both may be found on the same
tree, **fn one type the bark is rough dark brown and corky with more
or less deep vertical fissures. I n the other type the dead corky tissue
is replaced by a semi-transparent-smooth yellowish gum about *1 inch.
thick. Blaze *5—1*25 inches, pale yellow but not fibrous towards the
outside, pale orange-brown and fibrous towards the interior. Branches
armed with prickles *1—*25 inch long, which are sometimes also
present on the leaves. Petiole 4—8 inches long. Leaflets 4—6 inches
long and broad, the terminal rhomboid-ovate, the lateral oblique, more
or less glabrous above, densely downy beneath. Petiolules of the lateral
leaflets *2—*5 inch. long. Flowers scarlet, 1*5—2 inches long, in
peduncled racemes 1—4 together near the ends of the branches.
Pedicels *5 inch long in fascicles of 1—8. Pod 5-6 inches long, tapering at both ends, terete. Seeds 2—5, dull brown.
Occurs throughout the area between 1,000 and 4,500 feet.
miscellaneous forests. Flowers : March-April. Fruit : June.

Common in dry

8, Egythrina glabFeseens, Parker. Syn. Erythrina
suberosa,
Eoxb. Var. glabrescens, Prain.—This species has been described by
Mr. E . N . Parker as follows :—" A small scraggy tree reaching in
cultivation 50—60 feet by 5-6 feet girth; bark nearly smooth, reddish,.
Leaflets glabrous or very nearly so .on both sides when mature.
Standard 1*6—2 by "8—1 inch. Pod as in E. suherosa but somewhat
flattened.
Seeds bright red, polished. Otherwise as for E. suherosa:'
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The occurrence of these two species of Erythrina within our area requires
further study. A. specimen collected by Mr. E. fit. G. Burke in the
Lansdowne Division at 1,200 feet seems to be E. glabrcscens.
18. SPATHOLOBUS, Hassk.
Climbing shrubs. Leaves pinnately 3-foliolate; stipules and stipels
small. Flowers small, in large terminal panicles extending to the
axils of the upper leaves. Calyx campanulate, the two upper teeth
connate. Corolla asserted, the petals subequal, clawed; wings free;
keel straight, obtuse, auricled above the claw. Stamens diadelphous.
Ovary sessile or stalked, 2-ovnled, stvle incurved. Pod oblong, the
base flat and indehiscent, the tip splitting round the single apical
seed.
Spatholobus Roxburgh!!, Benth. Syn. Butea parviflora, Roxb.
Vern. Mania, Gen.—A large sinistrorse climber, twining round
supports with a close tight grip, the stem attaining 8 inches diameter
and 80 feet high. Bark smooth (roughish on old stems) reddish-brown
with prominent circular lenticels and often with numerous close regular
horizontal wrinkles. Blaze *2—*5 inch, a narrow orange-coloured
outer layer mot fibrous, remainder pink, usually with, a few7, dark purplish
streaks, very fibrous. Petiole 3—8 inches long, swollen, at the*base.
Leaflets obovate or elliptic, obtuse emarginate or abrupt]*/ acuminate,
smooth dark green and glabrous above, smooth and ultimately glabrous
or dabrescent beneath. Stalk of terminal leaflet *8—1"7 inches long,
netiolules of the lateral '25—'4 inch. Terminal leaflet 6"5—11 by 5—7
inches; main lateral nerves prominent beneath, 7—10 pairs. Lateral
leaflets about two-thirds .of the terminal. Flowers *3-*4 inch long,
whitish, in large terminal panicles up to 3 feet long. Pedicels short,
in fascicles of 3. Pod 3-4 by 1 inch, clothed wTith soft brown tomentum.
Occurs throughout the area up to 2,500 feet. Sometimes not uncommon in sal
and miscellaneous forest. Flowers : September-October. Fruit : February—April.

19. BUTEA, Roxb.
Trees or climbing shrubs. Leaves pinnately 3-foliolate; stipules
and stipels small. Flowers showy, densely fascicled in racemes or
panicles. Calyx broadly campanulate, the 2 upper teeth connate.
Corolla much exserted; standard equal to or shorter than the keel;
wings adnate to the much incurved acute keel. Stamens diadelphous.
Ovary sessile or shortlv stalked, 2-ovuled; stvle incurved. Pod oblong,
the base flat and indehiscent, the tip splitting round the single apical
seed.
I.—A medium-sized tree flowering when leafless
... 1.
IT.—Shrubs flowering whilst in lull leaf.
1. Tomentum on leaves and other parts composed
of rather long spreading hairs
...
... 2.
2. Tomentum composed of short closely adpressed
hairs
...
...
,rf.
... 3.

frondosa.
'
pellita.
minor.
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1. Butea frondosa, Boxb, Verm 'Dhrlh, Gen.—A. inediunisized deciduous tree attaining 7 feet girth and 40 feet high, usually
with a short and crooked trunk. Bark somewhat rough, not deeply
fissured, varying from pale brown to bluish-grey or blackish. Blaze
'5 inch, very fibrous, whitish or pink finely streaked and veined with"
red except a narrow innermost layer, exuding a clear sticky red juice.
Petiole 4—9 inches long, swollen at the base. Terminal leaflet 5—8 by
4*5—7 inches, broadly obovate from a enneate base, or rhomboid, obtuse
or ret use; the lateral leaflets oblique and slightly smaller; all coriaceous,
glabrescent above, finely silkv and conspicuously reticulate beneath.
Petiohiles *2-*3 inch long. Flowers l*o—2 inches long, bright red
tinged w'th orange, anpearintr when the tree is nearly leafless,
in rig'd axillary and terminal racemes 4—7 inches long. Pedicels "o—1
inch long, fascicled. Pod 4—8 by 1-2 inches, thin, flat, grey-silky,
narrowed abruntlv at the base.
Occurs in almost all parts of our area, up to 4.000 feet. It is a {frosrarious species
in the ^plains, but is usually sporadic within our area and is often common in open
miscellaneous forest. Flowers : March-April. F r u i t : June-July.

2. Butea pellita, Hook. f. Vera. Patwa.—A shrub with stout
woody perennial root-stock from which several erect shoots nn to 6 feet
high and *7^ inch diameter are annually produced. Stems ribbed, with
a large pith. "Heaves stems inflorescence and pods -densely eJothed with
snreading white or r>a]e brown tomentum. Leaves 18—30 inches long.
Petiole 5—12 inches, furrowed, above. Leaflets subeoual, 9—20 by 6—
14 inches, broadly ovate, f.h« lateral pair somewhat oblique, entire, base
truncate or obtuse, rather thick, lateral nerves 7—10 pairs. Petiolules
*2—'5 inch \<ma. Stipules *5—1 inch long, ovate, acute or obtuse, base
broad, subcordate, caducous. Stipels *4—"7 inch long, narrowly
lanceolate, acuminate. Flowers *9—1 inch long, in fascicles of usually
3 or 5. arranged in erect terminal and axillary simnle racemes 6—15
inches long. Fascicles normally subtended by 1 bract and 3 bracteoles.
Bracts *4-*£ inch long, triangular, caducous. Bracteoles linear,
caducous. 'Calyx "4-*5 inch long, campanulate, thick, densely browntomentose : lobes 4, acute or obtuse. Corolla bright red, wings and
keel changing to oramre towards the base inside. "Petals clothed outside with silky white hairs, glabrous within except the lower norfon of
the standard. Pedicels stout "3-*4 inch long. Pod 1*5—3 by *9—1*8
inches, oblonp;, coriaceous. Seed "5—*8 inch diameter, compressed,
glabrous, reddish-brown.
This species occurs more or less gregariously at 5,000 feet elevation around
Patwadunga in the Naini Tal District and has also been collected from Kali Kumaon
in East Almora. It is found on dry ridges and in open chir forest. Flowers : MayJune.
.:
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3. Bntea minor, Ham.—This plant is so similar to the last species
that a separate description is unnecessary. It appears to differ only as
follows. Leaves stems inflorescence and pods clothed more or less
densely with short closely adpressed tomentum. Racemes simple or
compound. Calyx '8—'35 inch long.
It has been collected in the Kali valley, East Almora Bear Khela and below
Dopata at about 4,000 feet- elevation. Mr. E. N. Parker describes its habit as similar
to that given for B. pellita though according to Dr. Prain in his account of these two
species on page 385 of Kew Bull, for 1908 it is often a tall climber. I have some doubt
in my own mind as to whether JB. pellita, Hook. f. and B. minor, Ham. are specifically
distinct.

20. PUERARIA, DC.
Climbing shrubs or herbs, sometimes with tuberous roots. Leaves
pinnately 3-foliolate. Flowers purplish or blue, fascicled on the nodose
rachis of long often compound axillary racemes. Calyx campanulatej
teeth 5, the 2 upper connate. Corolla exserted; standard auricled above
the claw; wings equalling the obtuse keel. Stamens monadelphous or
distinctly diadelphous. Ovary snbsessile, many-ovuled; style filiform,
incurved. Pod linear, more or less flattened, continuous' or septate
within, sometimes jointed, dehiscent.
Fmmfm tuberosa, DC. Vern. Sirdla, Q. Bisalu, A. Biralu, E
and H.—A fairly large deciduous climber with large tuberous roots and
extensive dextrorse stems attaining 5 inches diameter and 30 feet high.
Bark pale brown, very rough, exfoliating in irregular loose strips.
Blaze "3—*5 inch, pinkish or yellowish, soft, fibrous, exuding a sticky
pink juice. Petiole 4.—12 inches long. Terminal leaflet 6—12 inches
long and nearly as broad, broadly ovate from a cuneate base; lateral
leaflets very oblique; all acuminate, silky when young, glabrescent
above, adpressed grey-silky beneath when mature, margin sinuate, 3nerved at the base or the lateral 4-nerved. Petiolules '2—'5 inch
long. Flowers *4—*7 inch long, in lax, simple or paniculate, axillary
or terminal racemes 6—12 inches long. Pedicels' 'l-"2 inch long,'
fascicled. -Calyx *25—*3 inch long, very silky. Standard and keel
white or tinged with violet, the standard with a pale yellow central
spot, wings violet-blue becoming white towards the base. Pod 2-3
inches long, flat, constricted between the seeds, densely clothed with
silky-bristly brown hairs.
Occurs in all parts of the-area between 1,000 and 4,000 feet. Very common in
dry miscellaneous and scrub forests, often completely covering bushes and small trees.-'
Flowers: March-April, whilst leafless. F r u i t : November-December.,

21. ATYLOSIA, W. and A.
Herbs or shrubs, erect or twining. Leaves pinnately or rarely digitately 3-foliolate; leaflets with resinous glands beneath, often exstipellate.
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Flowers usually yellow, axillary, in pairs or racemes. Calyx-tube campanulate, the lobes distinct. Corolla more or less exserted; standard
auiieled at base; keel slightly curved, obtuse. Stamens diadelphous.
Ovary sessile; ovules 3 or more; style incurved, not bearded. Pod linear
or oblong, septate, the valves more or less transversely or obliquely
depressed between the seeds. Seeds with a- conspicuous strophiole,
Flowers from February to March. Seeds 3—G
Flowers from September to October. Seeds 7—10

... 1. crassa.
... 2. mollis.

1. Atylosla crassa, Prain.—A dextrorse climber, the stem attaining 1*5 inches diameter and 40 feet high, brandies wide-spreading.
Petiole 1—3*5 inches long. Leaflet.-: subeqaal, the lateral very oblique,
the terminal usually rhomboid 1*^-4 by 1*4—3*7 inches, minutely pubescent above, densely yellow-or li^wii-puhescent beneath, ba'e 3-nerved
with 2-3 pairs above the basal. Stalk of terminal leaflet 'l-*2 inch long,
petiolnles of the lateral *05-"l inch long. Flowers yellow, *7-*8 inch
long, in axillary often panicled. racemes 1—4 inches long, the buds
hiddei? by conspicuous deciduous concave bracts *3—"5 inch long,
Pedicels *3 inch long, in pairs. Pod 1-1*8 by *4—"6 inch with strong
oblique furrows, yellow-glandular and densely brown-tomentose. Seeds
3—6.
Occurs IJJ to 2,000 feet, chiefly In open miscellaneous forest but a'so wifh sal.
Appears to be local and seldom common. It does not seem to enter the hills. Flowers :
February-March.

2, Atylosia mollis, Benth.—A twining deciduous climber with
densely branching stems 5—10 feet high. Petiole *8—2 inches long.
Leaflets subequal, the lateral very oblique, the terminal usually rhomboid,- 1*5—2*5 by/8—1*4 inches, minutely pubescent above, densely
pubescent beneath, base 3-nerved with 2-3 pairs above the basal. Stalk
of terminal leaflet "l-'2 inch long, petiolnles of the lateral '05—*1 inch
long. Flowers yellow, *9—1 inch long, * in axillary racemes %5—1*5
inches long. Pedicels *4—*6 inch long, singly or in pairs. Pod 1*2-1*75
by "3-*4 inch with strong slightly oblique furrows, yellow-glandular and
densely brown-tomentose. Seeds 7—10.
Occurs between 3,000 find 5,000 feet in .valleys of the central hill ranges where
it is fairly common in miscellaneous scrub forest. It does not appear to be found in
the foot hills with A. crassa. Flowers: September-October. Fruit: November-December.

22. BHYNCHOSXA, Lour.
Twining or erect herbs or shrubs. Leaves pinnately or sometimes
subdigitately 3-foliolate; leaflets gland-dotted beneath, with or without
stipellse. Flowers in axillary racemes, solitary or in pairs on the
rachis, rarely solitary. Calyx-tube short, lobes subequal, the 2 upper
mare or less connate, not or only slightly accrescent. Corolla included
:
12'
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or exserted ; standard with inflexed auricles at the base.
Stamens
diadelphous. Ovary sub-sessile, usually 2-rarely 1-ovuled; style much
incurved. Pod round or oblong-, more or legs compressed, continuous or
septate within, dehiscent. Seeds 2, rarely 1; strophiole usually present.
An erect shrub

...

...

...

••• 1.

Pseudo-cajan.

A small climber

...

...

...

... 2.

sericea.

1, Rhynchosla Pseitdo-cajan, Camb.—An erect evergreen shrub
4—8 feet high, the stems attaining "75 inch diameter. Bark smooth,
greenish. Twigs striate, grey-tomentose. Leaves pinnately trifoliolate.
Petiole '5—1*5 inches long. Terminal leaflet 1—3 by "6—1*8 inches,
rhomboid, ovate or suborbicular; lateral leaflets smaller, oblique; all
entire or with sinuate margin, minutely pubescent above, grey-tomentose
with prominent nerves beneath, basal nerves X with an additional much
smaller pair. Petiolules up to "1 inch long. Flowers *5 inch long,
yellow, in dense axillary racemes 1—% inches long. Pedicels *1~*2 inch
long. Pod 1 by *3-*4 inch, straight, hard,, grey-tomentose. Seeds 1-2.
Occurs throughout the hills between 2,500 and 6,000 feet. G-onerally scarcg, usually
in chir forest, sometimes on steep almost bare slopes. Flowers : April—June.

2. RhyneJiosia sericea, Spanoghe.—A small deciduous dextrorse
climber with slender spreading branches clothed w;ith sticky glandular
hairs. Leaves pinnately trifoliolate. Petiole 1*5-4 inches l o n g . g e r m i nal leaflet 1*5—3 by 1-2*25 inches, rhomboid or suborbiculfr; the lateral
very oblique; all abruptly short-acuminate, glandular-pubescent on both
surfapes, margin sinuate, 3-nerved. Petioles '1 inch long. Flowers *7
inch long, dark red, in lax axillary pedunculate racemes 8—12 inches
long. Pedicels minute. Calyx with sticky glandular hairs. Pod
1-1*2 by *2-*3 inch, turgid, pubescent. Seeds 2.
.
»
Occurs in the central and inner hill ranges between 2,000 and 5,500 feet. Locally
common in open scrub forest and on grassy slopes. The slender stems appear in some
cases to be annual. Flowers : July-September. Fruit : October-November.

23. P L E M I N G I A , Roxb. • •
Shrubs or undershrubs, rarely herbs, erect or trailing. Leaves 1foliolate or digitately 3-foliolate; leaflets gland-dotted beneath, exstipellate. Flowers in simple or compound racemes panicles or sometimes
heads. Calyx-tube short, teeth subequal or the lowest the longest.
Corolla little or not exserted; standard auricled at base; wings adnate to
the keel. Stamens diadelphous. Ovary subsessile, 2-ovuled.
Pod
small, oval, very inflated, without septa, dehiscent, usually 2-seeded.
Seeds rounded, estrophiolate.
,

,

I.—Leaves simple.
. A. Flowers in small clusters hidden by large reni; ...'
form persistent bracts,
1. Leaves sun-orbicular, elliptic or ovate
... 1.

friiticuhsq,
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2.

Leaves ovate-lanceolate.
(a) An erect shrub 4—10 feet high
... 2. strobilifera.
(b) An erect under shrub 1-2 feet high
... S. bracteafa.
B. Flower-dusters subtended by small lanceolate
caducous bracts
...
...
... 4. paniculata.
IT.—Leaves trifoliolate.
A. Petiole usually exceeding 4 inch?s.
1. Secondary nerves 12—22 pairs, the- basal not
conspicuously larger
...
... 5. striata.
2. Secondary nerves 5—S pairs, the basal conspicuously larger
...
...
... G. nana.
B. Petiole not exceeding 4 inches.
1. Stems erect, perennial, 4—10 feet high
... 7. ftcminlala.
2. Stems erect or suberect, mainly annual, not
exceeding 8 feet high
...
... 8. profit rat a.
I have not included F procumbens, Uo\b., though reported to occur in the Kalagarh Division, for want of confirmation. This species lias trailing rather weak stems
up to 24 inches long. Leave < trifoliolate, the leaflets subequal, the terminal me obovate
and '5—1*5 inches long. The flowers are in short axillary racemes, and the calyx and
pods are beset with garnet-coloured glands as in F. nana.

1. Fiemlngia fraticulosa, Wall.—A deciduous procumbent undershrub, the trailing stems wholly or partly dying back each year, up to 1*2
inches long and *15 inch, diameter. Leaves simple, 1—4 inches long,
suborbicular, elliptic or ovate, base cordate, entire, glabrescent j'bove,
paler and hairy on the nerves beneath; lateral nerves 3—5 fairs. Peirole
*l-*2 inch long. Flowers pink, *4 inch long, in small clusters hidden by
large folded r^iiiform membranous bracts, arranged distiehoiisly. Bracts
strongly nerved, broader than long, up to 1 by 1*25 inches. Pod '3 inch
long, turgid, pubescent. Seeds 2.
Occurs throughout the hills between 3,000 and. 8,500 feet. Very common on open
grassy slopes in chir and banj forest. The new leaves are often a coppery-brown colour.
Flowers : August—April. F r u i t : December—May.

2. Fiemlngia strobilifera, R. Br.—An erect evergreen shrub 4—10
feet high with stems up to 1*25 inches diameter. Bark reddish-brown,
slightly rough owing to numerous small lentieels. Twigs striate, thinly
hairy. Blaze fibrous. Leaves simple, ovate-lanceolate, acute, base
rounded, 5—7*5 by 1*75—8 inches, glabrous on the upper surface except
the midrib which is clothed with, adpressed rusty hairs, pubescent and
more or less covered with red glands, beneath; main lateral nerves 7—11
pairs, prominent beneath. Petiole "3—1*5 inches long. Stipules *5~—*7
inch long, linear, acuminate. Flowers greenish-white, hidden within
membranous persistent bracts, in terminal racemes 2—5 inches long.
Bracts as in F. bracteafa but giabrescent and attaining 1"5 inches long.
Pod ,3-*4 inch long, turgid, finely downy. Seeds 2.
Occurs in the subhimalayan tract up to 2,000 feet but appears to be scarce.
grows in moist localities bordering forest streams. Flowers : . April-May.

It

3- Fiemlngia bracteata, Wight.—An erect undershmb 1-2 feet
high, the stems not exceeding "2 inch diameter, Twigs triquetrous,

ISO
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clothed with adpresf-'ed ferruginous hairs. Leaves simple, ovatelanceolate., acute, base rounded or cordate, 8*5—6*5 by 1'5—2'5 inches,
entire, thin, upper surface rather glossy and glabrousfc*rwith scattered
hairs on the main nerves, lower surface more or less pubescent on the
nerves; basal nerves usually 8 sometimes 5; main lateral nerves
including the basal 6—8 pairs, prominent beneath. Petiole *2—*9 inch
long. Stipules *4—*7 inch long, scarious, narrowly lanceolate,
persistent. Flowers pale yellowish tinged with pink, '25—*S inch long,
clustered usually 2 together and hidden within membranous persistent bracts, in axillary or terminal simple or paraded racemes 2—4
inches long. Bracts cordate, reniform, "4—1 inch long, arranged
plicately arid distichously on the rachis, clothed on the toutside with long
spreading hairs. Pod *25—*4 inch long, turgid, pubescent. Seeds 2.
Occurs in the Bhabar tract and outer bill ranges between 1,000 and 2,500 feet.
Common in sal forest. Flowers : October—January. Fruit: November—February.

4. Fiemingia paBicHlata* Wall.—An erect evergreen shrub,
1'5—2*5 feet high, with stems up to *4 inch diameter. Bark fairly
smooth, reddish-brown with scattered lenticels. Twigs terete, clothed
with long spreading hairs. Leaves simple, 4—8 by 2*5-4*5 inches, ovate,
base rounded or cordate, upper surface glabrescent except along the
main nerves, lower surface more or less hairy on the nerves and^glabrescent or with scattered hairs between; base 5-nerved weth 6—8 pairs
above the basal, prominent beneath. Petiole '5—2 inches long, clothed
with pale spreading hairs. Stipules *8—*7 inch long, scarious, narrowly
lanceolate, persistent. Flowers *25 inch long, pinkish-yellow, in lax
axillary and terminal panicled racemes. Pod *5 inch long, oblong,
finely downy. Seeds 2.
Occurs in the Bhabar tract between 1.000 and 2,500 feet.
shady sal forest, especially in ravines. Flowers : February—April.

Fairly

c romon

in

8.. Flemiagia strfcta, Roxb.—Aa erect, sparingly branched shrub
4—10 feet high, the stem attaining *5 inch diameter. Bark smooth,
reddish-brown with small scattered circular lenticels. Twigs triquetrous, clothed with scattered adpressed hairs. Leaves digitately trifolioiate. Petiole 3—8 inches long, narrowly winged (Duthie says not
winged). Terminal leaflet 6—16 by 2—6 inches, oblong, acuminate,
glabrous*above, hairy on the veins beneath; main lateral nerves conspicuous, 12—22 pairs. Stipules 1*5—4 inches long, lanceolate, caducous.
IJndersurface of leaves, petiole, stipules and young shoots with scattered
black glands. Flowers purplish, veined, *25—*35 inch long, in denre
often fascicled axillary racemes 2—4 inches long, conspicuous in bud by
the densely imbricating brown linear-lanceolate bracts which* conceal the
bods. Pod *4-*5 inch long, glabrescent or hairy.
Occurs in the Bhabar tract tip to 2,000 feet. , Rather scarce. Found in rnoi$t
localities and along the banks of forest streams. Flowers : March-April.
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6. Flemingia nana, iW?;>.—An undershrub with erect m* sometimes procumbent annual stems from a woody base. Stems 8—18 inches
long and not exceeding *4 inch diameter. Young shoots triquetrous.
Leaves trifoliolate. Petiole 4—9 inches long, sharply 3-angled and
narrowly winged. Stalk of terminal levQet *2-*3 inch Jong. Terminal
leaflet 4*5—9 by 3*25—8 inches, obovate, nppar surface clothed with
short hairs, lower surface hairy on the nerves and with garnet-coloured
glands between. Stipules *5—*75 inch long. Plowens *25—*35 inch
long, pink, in crowded, shortly-psduncled racemes. Calyx green. *2
inch long, covered with garnet-coloured glands. Pod *3-#4 incli long,
beset with garnet-coloured glands which often turn black with age,
Occurs in the Bhabar tract between 1,000 and 2,000 feet. Not uncommon locally
in sal forest, and sometimes on fire lines. Flowers : February-March.

7. Flemingia semialata, Roxb.—An erect sub deciduous shrub
4—10 feet high, with stems up to 1*5 inches diameter. Bark smooth,
reddish-brown with minute pale circular leiifcicels. Twigs coarsely
ribbed, ^densely grey-hairy. Leaves digitately trifoliolate. Petiole 1—i
inches long, triquetrous and narrowly winged. Terminal leaflet 3"o—7
by 1*75—3*5 inches, narrbwed from the middle to a small rounded base,
acuminate, thin, entire, hairy on the nerves on both surfaces, 8-merved,
Lateral leaflets smaller, oblique, 4-nerved. Petiolules *1—"3 inch long.
Flowers "4-'5*inch long, greenish-pink, in axillary and terminal often
branched racemes 1—5 inches long. Pod "4—*6 inch long, turgid,
downy. Seeds 1-2, shining, black, globose.
Occurs throughout the area between 1,000 and 6,000 feet. It is a highly gregarious
shrub, sometimes forming a dense undergrowth over large areas of sal foresfc. Very
common. Flowers : August—October. F r u i t : December—February.

' 8* Flemlngia prostata? Roxb.—A deciduous undershrub with
erect or suberect stems *S—3 feet high and up to '25 inch diameter.
The stems are usually annual, but exceptionally persist. Shoots
sharply triquetrous and densely grey-hairy when young. Leaves digitately trifoliolate. Petiole '5—2 inches long, widening upwards, narrowly
winged. Stipules *2—*6 inch long, silky, linear, persistent, Terminal
leaflet 2*5-6 by '75—2 inches, narrowly lanceolate, entire, rather thick,
minutely hairy above becoming dense along the midrib, more or less
pubescent beneath. Lateral leaflets smaller, oblique. Upper leafsurface with much depressed venation which is conspicuously raised
beneath. Petiolule '1 inch long or less. Flowers "2—*25 inch
long, pink tinged with green, in congested axillary racemes about as
long as the petioles, or less. Pod %3-*4 inch long, turgid, adpressedhairy. Seeds 1-2, globose, brown mottled with green.
Occurs throughout the area between 1,000 and 5,503 feet. Common in sal fores is
and grassy blanks of the Bhabar tract. Flowers : July—September. F r u i t : NovemberFebruary.
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24. DALBEEGIA, Linn. f.
Trees or shrubs, often climbing. Leaves inipariphmate or rarely 1i'oliolate; leaflets alternate, usually 5 or more, exstipellate. Flowers
small, in simple or panicled cymes. Calyx campanulate; teeth short.
Corolla exserted; wings oblong, free; keel obtuse, the petals joined at
the tip. Stamens monadelphous (9 or 1.0) or diadelphous (5 plus 5 or
rarely 9 plus 1). Ovary stalked; ovules few; style incurved, short. Pod
thin, flat, usually oblong and veined opposite the seeds, indehiscent.
Seeds 1—4.
I.—A climber or
II.—Trees.
1. Leaflets
2. Leaflets
3. Leaflets

sarmentose shrub

...

...

8—5
7—17
17—25

...
...
...

... 2.
... 3.
... 4.

...
...
...

1.

vohbilis.
Sissoo.
lanceolaria.
sericea.

1. Dalbergia volubilis, Roxb.—A deciduous rambling climber or
sometimes a suberect shrub with drooping branches, the stem attaining
12 inches diameter and 100 feet high. Bark rough, pale brown. # Bkze
'2 inch, white rapidly turning deep reddish-brown on exposure. Leaves
imparipinnate: rachis 4—8 inches long. Leaflets 9—18, opposite or
alternate,, '7—2 inches long (sometimes attaining 3 inches), obovate 'or
ovate-oblong, very obtuse or emarginate, apiculate, nearly glabrous.
Petiolule *l-'2 inch long. FlowTers '25 inch long, pale blu£ or lilac; in
copious terminal and axillary panicles with adpressed-pubescent or rustytomentose horizontal or decurved branches up to 6 inches long. Pod 2-3
by *8—1 inch, stalked, narrowed at both ends, flexible, glabrous. Seeds
1-2, usually 1.
Occurs in the Bhabar and outermost hill ranges between 1,000 and 2,000 feet, but
not recorded west of Haldwani. Flowers : January—March.

2- Dalfoeygia Sissoo, Roxb. Verm Shiskam, Gen. Eng. Sissu.—
A. medium-sized deciduous tree. Bark rough with shallow broad longitudinal fissures, exfoliating in irregular woody strips and scales, pale
grey or light brown. Blaze '8—1*1 inches, very fibrous, pale yellow
rapidly turning first orange then dark reddish-brown on exposure.
Leaves imparipinnate; rachis 1*5—3 inches long, swollen at the base.
Leaflets 3—5, alternate, 1'5—2*5 inches long, broadly bvate or suborbicular, abruptly acuminate, glabrescent, entire, base rounded truncate or
cuneate; petiolules *l-'2 inch long. Flowers *2-*3 inch long, pale yellowish-white, sessile or nearly so, in axillary panicles shorter .than the
leaves. Pod 1*5—4 by "3—*5 inch, thin, fiat, glabrous. Seeds 1—4,
flattened.
Occurs in all parts of flic area up to 3,000 feet. I t is a gregarious species characteristic of riverain tracts and is seldom found away from the banks of rivers and streams.
Flowers : March—May. Fruit : January—March.
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S. Dalbergia lanceolaria, Linn.—A
moderate-sized deciduous
tree. Bark pale grey, fairly smooth, covered with minute pale 'lenticels,
exfoliating in irregular thin woody scales, Blaze *4—*7 inch, not or
scarcely fibrous, orange-yellow rapidly turning reddish-brown on exposure,
tinged green with chlorophyl beneath the thin outer dead tissue.
Leaves imparipinnate; ra-chis 3—0 inches long. Leaflets 7—21
alternate, 1-2*5 by '6—1"5 inches, oblong elliptic or obovateoblong, apex emarginate, base obtuse or rounded, rigidly subcoriaceou's, pale and rather glaucous beneath, with scattered short hairs on the
undersurface or on both surfaces when young. Flowers dull, white or
pinkish, *3-*4 inch long, unilateral on the spreading branches of large
lax axillary and terminal pubescent panicles 2—4 inches long. Pod
2—5 by *5—"8 inch, stalked, narrowed at both ends, flexible, glabrous.
Seeds 1—4.
Occurs in dry miscellaneous forests of the Bhabar iract between 1,000 and 2,000 feet
but is scarce. Flowers : May-June. Fruit : February-March.

4.* Dalbergia sericea, G. Don. Vern. G-ugar, (} and A. Bhandlr,
(I.—A medium-sized deciduous tree attaining 7 feet girth and 60 feet
high. Bark dark brown or grey, rough, exfoliating in irregular woody
scales. Blaze *3-*4 inch, somewhat fibrous, pale yellow or orange
rapidly1* turning orange-brown on exposure. Twigs rusty-tomentose.
Leaves imparipinnate; rachis 6—10 inches long. Leaflets 17—25,
alternate, 1—1*5 by '6—"9 inch, ovate or elliptic, obtuse or emarginate,
clothed on both surfaces with adpressed pubescence.
Flowers
pale lilac or whitish, *25 inch long, in congested axillary panicles 1-2
inches long. Pod 1-2 by "2-*3 inch, stalked, flat, linear, glabrous. Seeds
1—3.
Occurs throughout the area between 2,000 and 5,000 feet. Almost always found
growing on the banks of streams, cr less frequently en landslips. Fairly common.
Flowers : April-May. Fruit : November—February.

25. ' PTEBOC-ATCPUS, Linn.
Trees. Leaves imparipinnate; leaflets alternate, usually coriaceous,
exstipellate. Flowers yellowish, in racemes or panicles. Calyx-tube
campanulate, curved in bud, teeth short. Corolla exserted, the petals
all long-clawed; standard and wings crisped on the margin ; keel petals
smaller, slightly connate. Stamens diadelphous (S plus 5 or 9 plus 1) or
monadelphous with the sheath slit above only. Ovary sessile or stalked;
ovules 2—6. Pod, orbicular, compressed, with a broad wing, the apex
displaced to near the base. Seeds 1, rarely 2.
Ptes?ocai?piiS Marsiipinm, Roxb. Vern. Bije-sal, H . Bipa-8al9»A.—
A tall or medium-sized deciduous tree. Bark roughish, ashy-grey.
Blaze "5—*7 inch, pale yellow with numerous pink streaks from which
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a copious brigl.it red gum exudes, and with occasional dark grey lines.
Leaves iinparipinnate, 7—10 inches long. Leaflets 5—7, alternate,
1*5—5 by '75—8 inches, ovate or ovate-oblong, acute or shortly
acuminate, coriaceous, glabrous above, densely clothed beneath with
short adpressed hairs when young, becoming sparsely hairy or
glabrescent when mature; lateral nerves 15—22 pairs close parallel
and rather prominent beneath. Petioliile *2—*35 inch long. Flowers
yellowish, *5 inch long, in large much-branched terminal panicles
6—10 inches long. Pedicels *1 inch long. Pod orbicular, with a
broad rigid wing, the apex displaced to one side, 1-2 inches diameter.
Seed 1.
Occurs in the Bhabar and subhimalayan tract up to 2,000 feet. Not recorded west
of Haldwani. Flowers: June—August. The species here described is var. acuminata,
Prain.

26.

SOPHOEA, Linn.

Trees or shrubs. Leaves imparipinnate; leaflets opposite oj subopposite, with or without stipels. Flowers showy, yellow or purple, in
terminal racemes or panicles. Calyx-tube widely campanulate; teeth
short. Corolla much exserted, the petals clawed; standard broad; wings
sagittate above the claw. Stamens 10, free or nearly so. Ovar^stipitate, many-ovuled. Pod moniliform, dehiscent or indehiscent, joints
turgid, sometimes winged,
Sophova mollis, Grah.—An erect deciduous shrub 4—8 feet high,
with stems up to '5 inch diameter. Bark quite smooth, green. Shoots
finely grey-pubescent or downy. Leaves imparipinnate, 5—10 inches
long. Leaflets 21—45, opposite or alternate, "5—1 inch long, ovate cr
oblong, obtuse, entire, more or less sparsely downy on both surface?.
Petiolule "05 inch long. Flowers bright yellow, "8—1 inch long, scented,
appearing shortly before the leaves, in axillary racemes 2—4 inches long,
Pedicels *3-*4 inch long. Pod 3—5 inches long; joints 5—10, 1-seeded,
more or less distinctly constricted between the seeds, 4-winged, glabrous
when mature.
Occurs throughout tlis hills between 1,500 and 4,000 fast. It appears to be rather
scarce and is' usually fcund in open miscellaneous forest. Mowers : February—April.
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Sub-family II.—Cucmlpiiiioidaa1.
• Trees or shrubs sometimes climbing, rarely herb.-. Leave-; 1-2pinnate, usually with many leaflets, sometimes reduced to 1 pair which
are sometimes more or less connate; stipels none or rarely minute.
Flowers zygomorphic, rarely regular, hermaphrodite, usually racemose.
Calyx-lobes usually 5 or & from union of the upper pair, or very rarely
gamo'sepalous, imbricate, rarely valvate. Petals usually 5, rarely fewer
or 0, the upper innermost in bud, the others imbricate.. Stamens 10 o:
fewer hy abortion, rarely numerous; filaments usually free. Ovary free
or on a stalk which is more or less adnate to the disk. Pod dehiscent
or indehiscent, often septate.
•I.—Leaver bipinnate.
1. Pod not winged. Leaflets not exceeding 1'5
inches long
.
...
...
...
2. Pod winged along the upper suture. Leaflets
exceeding 1*5 inches ...
...
...
II.—Leaves pinnate.
1H% Leaflets less than 10 pairs, exceeding 1*5 inches
long
...
...
...
...
2. Leaflets 10—20 pairs, *o—*7 inch long
...
III.—Leaves simple, mostly 2-lobed at the apex
...

1.

Gtrsalpinlo.

2.

Mezoneurum.

3.
4.
5.

Cassia.
Tamarindiu.
Bauhinia.

1. CAE8ALPINIA, Linn.
Trees, shrubs or climbers, armed or unarmed. Leaves bipinnate;
stipules various ; stipels 0 or converted into thorns. "Flowers often showy,
yellow or red, in racemes or panicles. Calyx of 5 sepals, the lowestconcave outermost. Petals 5, broad, clawed, the uppermost smallest.
Stamens 10, free, decimate. Ovary sessile, few-ovuled. Pod oblong
or ovoid, flattened or turgid, sometimes spiny.
Pedicels *2 inch long. 3?cd prickly
Pedicels "5—1-2 inches long. Pod smooth

...
...

... 1. Bonducella.
... 2. sepiaria.

1. Csesalpinla Bonducella, Flem. Vern. Karaunj, E.—A large
rambling climber, the stem attaining 4 inches diameter and 60 feet
high, or sometimes a shrub with scrambling wide-spreading branches.
Bark pale brown to blackish, fairly smooth but roughened by the
presence of conspicuous raised lenticels and prickle^. Prickles nearly
straight, up to '5 inch long, raised on a woody spreading base, up to *6
inch across. Blaze '2—"4 inch, fibrous, pink or reddish. Leaves 12—18
inches long; rachis with 1-2 recurved prickles at the base of each pinna
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and scattered straight or recurved prickles between the pinna'.; pinna!
6—8 pairs, opposite, 2—6 inches long. Leaflets 8—10 pairs on each
pinna, opposite, '7—1"5 inches' long, elliptie-'oblong, obtuse, more or
less puberulous especially beneath. Flowers yellow, "5—*7 inch diameter, in supra-axillary and terminal pedunculate racemes 6—12 inches
long. Petals oblanceolate, the upper spotted with orange. Pedicels '2
inch long in flower. Pod 2-3 by 1*5—2 inches, densely covered with
wiry prickles. Seeds 1-2, lead-coloured, shining, more or less globose,
'5—*7 inch long.
Occurs in ibe subhimahyan tract and low valleys in the outer ranges up to 3,000
feet. Not uncommonly found in miscellaneous forest, especially scrub areas near cultivation. Flowers : July—September. Fruit : February—April.

2. Caesalpinia sepiaria, Roccb. Yern. Kingari, NG-. Airi9 NG
and EIv.—A large rambling deciduous climber, the stem attaining 4
inches diameter and 45 feet high, or sometimes a shrub with scrambling
wide-spreading branches. Bark dark brown or blackish, slightly rough
with conspicuous circular lenticels and prickles. Prickles sharp, nearly
straight, up to '75 inch long, raised on a spreading woody base
up to *75 inch across. Blaze '3-"4 inch; crisp, pale orange or
yellow densely m'ottled with orange-brown. Leaves 9—15 inches long;
rachis armed with recurved prickles at the junction of and between* the
pinnas; pinnae 5—10 pairs, opposite, 2—4 inches long. Leaflets 8—12
pairs, opposite, *6—*8 by "2—*4 inch, oblong, very obtuse at both ends,
usually glabrous above, puberulous beneath. Flowers yellow, *8—I'l
inches diameter, in simple terminal and axillary racemes 10—16 inches
long. Petals suborbicular, the upper with a few red streaks. Pedicels
"5—1"2 inches long. Pod 2*5-4 by '8—1*1 inches, glabrous, smooth.
Seedg 4—8, ovoid, *4 inch long, smooth, mottled brown and black.
Occurs throughout tho hills between 2,000 and 7,000 feet.
ravines. Flowers : "March-April. Fruit : October-November.

Common, chiefly in

2. MEZ-ONEURUM, Des}.
Woody climbers, armed. Leaves abruptly bipinnate; stipules small
or 0 ; stipels 0. Flowers in axillary or terminal panieled racemes. Calyx
very oblique. Petals 5; 4 orbicular, spreading, subequal; the uppermost
different. Stamens 10, free, decimate, exserted. Ovary sessile or shortly
stalked, 2-many-ovuIed. Pod oblong, flat, thin, indehiscent, broadly
winged along the upper suture.
Mezoneumm (ftcallatimi, W. and .4.—A fairly large rambling
glabrous climber with stems up to 3 inches diameter and 50 feet high. .
Bark,fairly smooth, brown. Stems bearing slightly recurved dark brown
or black prickles up to *35 inch long, also scattered more or less in
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pairs along the leaf-rachis. On old steins they are seated on a for'oadbased woody pedestal up to '8 inch high. Blaze \l-"2 inch, hard outside
fibrous inside, pinkisli-brown stippled with darker orange. Leaf-rachis
6—14 inches long; pinna) 2—6 pairs; rachis and pinmo slender, terete.
Leaflets 4-5 pairs on each pinna, opposite, 1*5—3*5 by *9—1*5 inches,
ovate or elliptic, entire, acute or acuminate, base rounded or acute,
rigidly subcoriaceous, dark glossy green above, pale beneatli; lateral
nerves indistinct. Petiol.ule *1 inch long. Flowers "9 inch long including
the stamens, in rigid racemes 4—10 inches long, usually arranged in
terminal and axillary panicles, often from the old wood. Eachis yellow.
Pedicels '3-*4 inch long, jointed about the middle. Calyx deeply cleft,
bright yellow; the 2 anterior lobes connate and boatshaped, "35 inch long,
obtuse.' Corolla yellowish-green fading pink, the posterior petal darker
green, 2-lobed and shorter. Filaments yellow, sparsely hairy at the base ;
anthers red. Pod *2—4 by "9—1*2 inches (including the wing), oneseeded.
Tlas been collected near tfenapani in the Haidwaui Division where it grows in
moist miscellaneous forest at 700 feet elevation. Flowers : November-December.

-** .

3.

CASSIA,

Linn.

Trees, shrubs or herbs. Leaves paripinnate, exstipellate. Flowers
usually yelWw, often showy, in axillary racemes, terminal panicles or
supra-axillary fascicles of 1 or more. Calyx-tube very short; lobes 5.
Petals 5, imbricate, subequal or the lower the largest. Stamens normally
10 but rarely all perfect and equal, 3—5 (usually the uppermost) being
sometimes wanting or reduced to staminodes. Ovary sessile or stalked,
many-ovuled; style incurved.. Pod variable in shape, usually septate,
dehiscent or not.

c?$®

4»-

I.—A tree. Pod 1-2 feet long
II.—Shrubs or herbs. Pod 3—5
1. Leaves with a solitary
the petiole
2. Leaves with glands on
leaflets
...

,,.
...
... 1.
inches long.
gl a n d n e a r t h e base of
...
...
... v2.
the rachis between the
...
...
... 3 .

Fistula.

occidentalism
laevigata.

1. Cassia
Fistula,
Linn.
Vern. Simara,
SG-. Amaltas,
Gen.—A small or medium-sized subdeciduous tree attaining 5 feet girth
and 60 feet high. Bark of stems up to middle age quite smooth, pale
. greenish-grey, occasionally with long deep vertical fissures. Bark of
mature stems dark grey, rough, exfoliating in small thick woody scales.
Blaze '5—'7 inch, soft, shortly fibrous, pink, the juice turning purple on
the blade of a knife. Leaves „9—18 inches long. Leaflets 4—8 pairs,
2—6 by 1*5—3 inches, ovate or ovate-oblong, usually acute or somewhat acuminate, glo.-sy and glabrous above, pubescent beneath when
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young; lateral nerves numerous, prominent beneath. Petiolules *2—
"S inch long. Flowers yellow, 2 inches across, in lax drooping axillary racemes 12—24 inches long. Pedicels 1-2 inches long, slender,
spreading. Pod 1-2 feet long, and 1 inch diameter, cylindric, smooth,
pendulous, nearly black when ripe. Seeds 40—100, flat, about *4 inch
diameter, immersed in a dark-coloured sweetish pulp which dries up as
the pod ripens.
Occurs throughout the area up to 4,000 feet, except the innermost valleys.
Abundant in the Bbabar tract, especially in miscellaneous forest, but also common in
many sal areas. Flowers : April—June. Fruit : April-May.

2. Cassia occidentalis, Linn.—An erect herb or shrub 2—5 feet
high, mostly annual and herbaceous, but a short basal portion sometimes persisting, attaining *75 inch diameter and becoming quite woody,
Branches not hollow. Bark smooth, brown. Leaf-rachis 4—6 inches
long, deeply grooved abtuve and bearing a large tumid gland near the
base. Stipules '3-*4 inch long, semicordate, green mottled with pink,
caducous. Leaflets 3—5 pairs, 1*5—5 by "75—1*5 inches, the terminal pairs oblong-lanceolate tapering to an acute tip, the basal ovate
and smaller, entire, base rounded and unequal, glabrous except for
the ciliolate margin, dull ungio'ssed green on both surfaces, paler
beneath. Petiolules up to #1 inch long. Mowers yellow, *5—*75Jnch
diameter, in axillary and terminal sometimes panicled* racemes*
Pedicels *2—*3 inch long in flower. Bracts *7—*8 inch long, lanceolate, green mottled with pink. Calyx yellowish-green mottled with
pink. Corolla uniformly bright yellow. Pod slightly falcate, compressed, 4—5 by *3—*35 inch. Seeds 20—80, *15 inch long, smooth,
brown.
Occurs throughout the subhinialayan tract also valleys in the hills up to 4,000 feet.
Fairly common on waste lands and roadsides. The whole plant is foetid. The seeds have
been used as a substitute for coffee. Flowers : July—September. Fruit: August—October.

3. Cassia lavigata, Willd. Vern. Taror, a.—An erect shrub
with stem up to 8 feet high and 1*5 inches diameter. Bark smooth
with numerous small lenticels. Branches smooth, green and hollow.
Leaf-rachis 3—6 inches long, deeply grooved above and bearing a
prominent gland between each pair of leaflets except the terminal.'
Leaflets 3-4 pairs, 1*75—4"5 by *75—1'75 inches, the terminal pairs
elliptic-oblong the basal more ovate and smaller, acuminate, entire,
base obtus-e or rounded, glabrous, glossy dark green above and glaucescent beneath. Petiolule '05—*1 inch. Flowers yellow, 1*2—1*5
inches diameter in axillary or terminal, simple or branched, glabrous,
pedunculate racemes 1*5—3 inches long: Pedicels "6—*7 inch long.
Pod shortly but distinctly stalked, straight, cylindric, 3—4 by '5 inch,
apiculate, glabrous. Seeds numerous, dark brown, compressed.

XXXIII.—LEGT7MIN0 SM.

189

This plant is indigenous to America but is found cultivated round villages throughout the hills between 3,500 and 5,500 feet on account of the pad which is eaten as -a
vegetable. In many localities in scrub forest and on. waste ground it has become naturalised. Flowers : June—November, F r u i t ; November-December.

4. TAMARINDU8, Linn.
A tree. Leaves paripinnate; leaflets many, smell, exstipellate.
Flowers in racemes. Calyx-tube turbinate;
lobes 4, imbricate.
Petals 8, imbricate, the two lower reduced to scales. Stamens 3
perfect, the filaments connate about half-way up in a sheath split al-ove,
the rest reduced to bristle-like staminodes. Ovary stipitate, the stalk
adnate to the disk, many-ovuled. Pod linear, curved, thick, somewhat
compressed, with brittle epicarp, pulpy mesocarp and leathery septate
endoearp, indehiscent.
Tamarindus indica, Linn.
Yern. Amli, R. Imli, H. Eng. The
Tamarind.—A medium-sized evergreen tree up to 6 feet girth and 50 feet
high. Bark dark grey, roughish, exfoliating in irregular hard scales.
Bla^e 43—'5 inch, very fibrous inside, hard, pink. Leaves 3—6 inches
long. Leaflets 10—20 pairs, opposite, *5'—*7 by *15—"2 inch, oblong,
obtuse, glabrescent. Flowers about '5 inch long, pale yellow striped
with red, in lax few-flowered racemes terminating short lateral shoots.
PodkS—8 by *8—1 inch. Seeds dark brown or black, irregularly shaped,
embedded^n a dark brown pulp.
roads.

This species is not indigenous, but has been naturalised and is of ion planted ah.ng
Found in the subhiroalavan tract. Flowers : May-June. Fruit : March-April.

5. BAUHINIA, Linn.
Trees or shrubs, erect or climbing, the latter often with eremite
tendrils. Leaves of two leaflets, free or more usually adnate into one
entire leaf more or less deeply cleft at the apex. Flowers more or less
zygomorphic. Calyx-tube cylindric or turbinate; limb entire and spathaceous with 5 teeth or cleft into lobes. Petals 5, slightly unequal, usually
clawed, the upper petal innermost. Stamens 10 or reduced, to 5 or 3 or
even 1 fertile, the rest sterile or wanting; filaments free. Ovary stalked,
many-ovuled. Pod linear or oblong, coriaceous or woody, dehiscent or
not.
I.—Trees.
A. Fertile stamens 10; pod indehiscent.
1. Leaves not acid; calyx spathaceous
2. Leaves acid; calyx 5-cleffc
...
33. Fertile stamens 3—5; pod dehiscent.
• 1 . Leaves entire or notched at the apex
2. Leaves cleft.
(a) Cleft 1—3*5 inches deep
...
(b) Cleft *o—1*5 inches deep
...
II,—A climber
...
,..
...

... 1.
... 2.

raccmosa.
malabarica.

... 3.

ret us a.

... 4.
... 5.
... 6.

purpurea.
variegata.
Vahlii,
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1, Bauhinia racemosa, Lawk.—A ^naali deciduous tree with diort
bole and dense low spreading crown, the stem attaining 4*5 feet girth and
25 feet high. Bark dark grey or blackish, very rough, closely and rather
deeply fissured, exfoliating in irregular hard woody scales. Blaze *6—*8
inch, very fibrous throughout, bright pink. Leaves cleft *4—'7 inch
measured from the base of the cleft to the tangent to the two lobes, base
cordate, 1-2*75 inches long (measured to the tip of the cordate lobes) by
1*5—4 inches broad, thinly coriaceous, glabrous above, glaucescent and
more or less pubescent beneath, base with 5—9 prominent nerves.
Petiole *4—1*1 inches long. Flowers white, *5—'75 inch long, in terminal or leaf-opposed pubescent racemes 3—5 inches long. The spathacequs green calyx and the white corolla-lobes ultimately refiexed. Pedicels *2—'4 inch long. Pod 5—10 by "7—1 inch, turgid, rigid, falcate.
Seeds 12—22, oblong, compressed, dark reddish-brown or black, '» inch
long.
Found in the Bhabar and subhimateyan tract between 1,000 and 2 000 feet. Not
uncommon in dry open miscellaneous forests, especially those subjected to hea\v gazing.
Flowers : March—June. Fruit : January-February.

2. Bauhinia malabarica, Roxb. Verm Kaclmar, Gen. Rhahia,
K.—A medium-sized tree attaining 6 feet girth and 50 feet Ivgh, usually
somewhat less. Bark dark brown or blackish, rough but not deeply
fissured, exfoliating in thin scaly pieces and strips. Blaze *S>—*75 inch,
very fibrous throughout, bright pink paling towards the interior and
turning orange-brown on exposure. Leaves cleft *3—1 inch measured
from the base of the cleft to the tangent to the two lobes, base cordate,
1*75—4 inches long (measured to the tip of the cordate lobes) by 2*25—5
inches broad, rather thickly coriaceous, glabrous above, glaucous and
more or less pubescent beneath, base with 7—11 (usually 9) prominent
nerves. Petiole "7—1*5 inches long. Flowers white, *5 inch long, in
terminal paniculate racemes 1*5—3 inches long. Pedicels "5—1 inch
long. Pod 7—12 by *7—1 inch, nearly straight, flat, flexible. Seeds
20—30, ovoid-globose, *2 inch long.
Occurs in the Bhabar and outermost ranges between 1,000 and 2,0C0 feet. Found
both in sal and miscellaneous forests but seldom common. The leaves have a characteristic acid taste not possessed by the other Bauhinias of this area. Flowers : August—
October. F r u i t : January—May.

3. Bauhinia retusa, Roxb. Vern. Kandlao, Gk Kondla, A.—A
medium-sized deciduous tree attaining 8 feet girth and 50 feet high.
Bark dark reddish-brown, rough, flaking off in thin woody strips and
plates which remain for some time half-detached, sometimes with a few
deep vertical fissures. Blaze *4—*7 inch, soft, fibrous, bright or pale
pink, the juice turning purple on the blade of a knife. Leaves entire or
notched at the tip, 3—6 inches long, slightly broader than long, base
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cordate or truncate, subeoriaceoiis, glabrous, ba.se with i)—11 prominent
nerves. Petiole P5—3*5 inches long. Flowers creamy-white mottled
with purple, "6—1 inch across, in large lax terminal panicles, the lower
branches of which arc axillary. Pedicels *(>—*8 inch long. Pod 4—7
by 1*2—1*5 inches, oblong or oblanceolate, tlat, firm, tinged with red
until ripe. Seeds 6—8, flat, suborbicnhir, dark brown, smooth.
Occurs throughout the outer and central hill ranges occasionally descending iut >
ihe Bhiibar, at elevations between 1,000 and 4,000 feet. Abundant in Hie ouU<r ranp.es
where it is somewhat gregarious. Flowers : September—November. Fruit. : April-May.

4, Baufainia pur-parea, Linn.—A small or medium-sized deciduous
tree attaining 5 feet girth and 45 feet high. Bark slightly rough, dark
brown or blackish, exfoliating in small hard woody scales. Bark of
young stems and branches often somewhat corky. Blaze "5—l\f. inches,
a narrower outer portion pinkish or purplish (absent on young stems),
the broader inner portion pale orange or yellow slowly turning orangebrown on exposure, the tissue becoming very fibrous towards the intern rLeaves cleft 1*3—3*6 inches measured from the base of the cleft to the
tangent to the two lobes, base usually cordate, 3—6 inches long
(measured, to the tip of the cordate lobes) by 2*8—5'5 inches broad,
minutely pubescent beneath when young glancescent when mature, base
with 9—11 (usually 11) prominent nerves. Petiole *8—2 inches long.
Flowers larpfe, rosy-purple, in few-flowered terminal brown-tomentose
panicles. Pedicels '2— *5 inch long. Pod 8—10 by *6—*8 inch, linear,
flat, somewhat falcate, green often tinged with purple till ripe. Seeds
6—15, suborbieular, flattened, *5 inch diameter, smooth, dark brown.
feet.

Occurs in the subhimaiayan tract and outermost ranges betweni 1,000 nnd 2,000
Rather scarce. Flowers : September—November. Fruit : January—March.

So Bauhinia ¥&Fiegata? Unn.
"Verm Kuirtil or GuinV, Gen.
Keorfib, A.—A small or medium-sized deciduous tree attaining 5 £eat
girth and 50 feet high. Bark dark brown sometimes with silvery patches,
rather rough, exfoliating in thin woody strips and scales. Blaze '3—"6
inch, very fibrous throughout, bright pink or reddish, juice turning
purple on the blade of a knife. Leaves cleft "4—1*3 inches measured
from the base of the cleft to the tangent to the two lobes, base cordate,
2*5—5'D inches long (measured to the tip of the cordate lobes) by 3—6
inches broad, pubescent beneath when young, subcoriaceous, base with
11—15 prominent nerves. Petiole '8—1*8 inches long. Flowers large,
fragrant, appearing on leafless branches, in short axillarv or terminal
few-flowered racemes. Four petals white or purplish, the fifth darter
with purple or red veins. Pod 6—12 by "7—1 inch, hard, flat, dehiscent. Seeds 10—15.
Occurs throughout the hilh M-ween 1,000 ard 6,000 feet. Comm-n in both miscellaneous and cliir forests, especially on southern aspects and limestone soils. When
flowering it is leafless or nearly so. Flowers : March-May,
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6. Baiihlnia Yahlii, W\ and A. Vern. Mdldhan or Maljhan, BD,
Mdlu, GL Mao, A.—An immense climber with wide-spreading stems up
to 4 feet girth. Bark somewhat rough, dark reddish-brown or blackish.
Blaze tough and fibrous, bright pink with white or yellowish bands
slowly turning orange-brown on exposure. Branchlets often terminating
in a pair of re volute tendrils. Young parts fulvous or rusty -tomentose.
Leaves cleft 1—3'5 inches measured from the base of the cleft to the
tangent to the two lobes, base deeply cordate, 4—18 inches long by
about as broad, glabrescent above when mature, more or less densely
tomentose beneath, base 11—15-nerved. Petiole 3—6 inches long, stout,
tomentose. Flowers 1*5—2 inches across, white turning buff as they
fade, in peduncled corymbose terminal densely tomentose racemes.
Pedicels 1-2*5 inches long. Pod 9—12 by 2-3 inches, flat, woody, rustyvelvety, Seeds 6—12, suborbicular, 1 inch diameter, flat, dark brown,
polished.
Abundant throughout the area in all kinds of forest; up to 4,500 feet elevation butmost abundant in miscellaneous forest. Of en very destructive to tree pf-owf]^. The
bursting of the ripe pods produces a <mck "which may sometimes be heard a quarter of a
mile away. Flowers : April—June. Fruit ; April-May.
I
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Mimosoidece.

Trees or shrubs, sometimes climbing, rarely herbs. Leaves bipinnate or less commonly simply pinnate. Flowers small, regular, usually
5-inerous, usually hermaphrodite, sometimes polygamous, generally in
heads or spikes. Calyx more or less campanulate with, usually 5, sometimes 3, 4 or 6 valvate lobes, sometimes free. Petals as many as the
sepals, valvate, free or connate in. a lobed corolla. Stamens definite or
indefinite; if definite as many as or twice as many as the sepals and
petals, free or monadelphous. Ovary free. Pod dehiscent or not, sometimes jointed.
I.—Stamens definite.
1. Flowers in cylindric spikes. Pod not jointed ... 1.
2. Flowers in globose heads. Pod with separating
joints
...
...
...
... 2.
II.—Stamens indefinite.
1. Armed. Filaments free
...
... 3.
m
2. Unarmed. Filaments united
...
.., 4.
m
m

Piptadenia.
Mimosa.
Acacia.
AJbizzia.

1. PIPTADENIA, Benth.
Erect trees, ariarmed or prickly. Leaves bipinnate. Flowers small,
in dense spikes, hermaphrodite, 5-merons. Calyx campanula te, shortly
5-toothed. Petals equal, lanceolate, cohering at the base. Stamens 10,
free, as long as the corolla. Anthers tipped with a deciduous gland.
Ovary stalked; ovules many; style filiform. Pod long, thin, strapshaped.
Piptadenia ondhensis, Brand.—A small tree with drooping branchlets; branches armed with large compressed conical prickles. Bark
greyish or reddish-brown, rough, exfoliating in flat woody scales. Blaze
fibrous, red. Leaves alternate, abruptly bipinnate; rachis 1—4 inches
long bearing flat circular glands at the junction of the pinnae,
Pinnae opposite, 1—3 pairs, *7—2*5 inches long, each bearing one pair
of opposite leaflets, the pair resembling a Bauhmia leaf cleft to the base.
Leaflets 2—3-5 by 1—3 inches, obliquely suborb;cular or rhomboid,
entire, subooriaceous, glabrous, veins prominent on both surfaces anastomosing and forming loops within the margin. Petiolulea "1
inch long. Flowers 15—"2 inch long, greenish-yellow, in dense cylinclric shortly pedunculate spikes 1—3 inches loner, solitary or arranged on an
13
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axillary radus J—4 inches long. Pod stalked, 8—12 by '5 inch, flat,
tflnbrous. Heeds K>—'20, com pressed, brown.
Occurs on the outermost bill ranges between 1,000 and 2,000 foot, bul- not recorded
west of the Nan<lliaur Xadi. Flowers : April-May.

2. MIMOSA, Lhm.
Herbs, shrubs or small trees, usually prickly. Leaves bipinnate;
leaflets small, more or less sensitive, the rachis usually prickly;
stipules and stipels small. Flowers polygamous, in globose pedunculate heads, the upper peduncles often forming a terminal raceme. Calyx
campanulate, shortly 4-toothed. Petals 4, connate below. Stamens as
many or twice as many as the petals, exserted. Ovary stipitate, ma-nyovuled. Pod flat, of several 1-seeded joints that separate when ripe
from each other and from the persistent sutures.
A Huberect or prostrate undorshrub not exceeding % feet
high. Pinna? digitate
...
...
... 1.
An erect shrub up to 15 feet high. Pinnae pinnately
iirrangi'd
...
...
...
... 2.

pudica.
himalaijana.

1. Mimosa pudica, Linn. Bug. The sensitive plant.—A small
deciduous undershrub with prostrate or suberect weak spreading stems
6 inches to 3 feet high and scarcely exceeding *2 inch diameter. Stems
and branches prickly and densely clothed with deflexed bristles. JOeaves
very sensitive ; rachis beset with ascending bristles ; pinnaa usually 4, 2*5—3*5 inches long, sessile at the end of the petiole. Leaflets 12—20 pairs,
'2—'5 by *05—"1 inch, obliquely narrow-oblong, acute, glabrous above,
adpressed-bristly beneath. Flowers pink, in dense globose heads *4-*5
inch diameter, the heads usually in pairs. Peduncles slender '75—1 inch
long. Pod '6—1 inch long, flat, membranous, with very bristly sutures
and 3—5 joints.
This plant is not indigenous, but is often found growing like a weed on waste
land in the plains and at quite low elevations in the hills. Mowers : August-September.
.Fruit : November.

2. Mimosa himalayana, Gamble. Syn. M. mbicaulis, Lamk.
Vern. Khinkari, SGr and E.—A deciduous shrub with spreading or
arching sparingly-branched stems up to 6 inches diameter and 15 feet
high. Bark fairly smooth at first, ultimately rough, reddish-brown on
young stems and branches, pale brown when mature. Stems up to
about 2 inches diameter beset with numerous straight or recurved prickles
up to *15 inch long. Blaze *1—*3 inch, very fibrous, bright pink to
dark reddish-brown, juice turning purple on the blade of a knife, Leafrachis 4—9 inches long, usually very prickly. PinnBB 5—12 pairs, 1-2*5
'inches long. Leaflets 6—15 pairs, "15—*4 by '08—*15 inch, oblong,
obtuse, glabrous above, paler and more or less pubescent beneath,
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Petiolules minute. Flowers pink fading to white, in globose pedunculate heads \3-*6 inch diameter; peduncles 1-2 inches 'long, in axillary
fascicles forming large terminal leafy panicles. Pods 3-4 by '4 inch,
thin, flat, falcate, glabrous, with 4—1.0 joints.
Occurs throughout our area tip to 5,000 feet. Common along open watercourses
and in heavily grazed scrub forest. Flowers ; July—September. F r u i t : January.

3. ACACIA, Willd.
Trees• or erect or climbing shrubs, usually armed. Leaves bipinnate, the pinnae paripiimate; leaflets usually small; leaves sometimes
transformed into phyllodes; stipules often transformed into spines;
stipels 0. Flowers hermaphrodite or polygamous, usually 5-merous,
in globose heads or cyiindric spikes. Calyx campanulate. Petals more
or less united, rarely free. Stamens indefinite, free or very shortly
connate at the base. Ovary sessile or stalked, 2-maiiy-oviiled. Pod
variable, usually flat and dry, rarely turgid or coriaceous, usually dehiscent, never breaking into joints.
<&.—Erect trees or shrubs.
A. Flowers in axillary globose heads. Spines
straight.
1. Pod contracted between the seeds, tomeniose 1. arabica.
2. Pod not contracted between the seeds,
^
glabrous.
2. Farnesiana
*(a) Pod sub-cylindric, turgid
(h) Pod thin, ligulate ...
3. pseudfrbumea
B. Mowers in axillary spikes. Spines recurved.
1. Leaflets '15 inch long
4.. Catechu.
2. Leaflets *7—1*2 inches long
5. lenticular in1.
II.—Climbers.
1. Leaflets 30—50 pairs, '15—*25 inch long .. 6. pennata.
2. Leaflets 10—30 pairs, \3-*4 inch long
7. torta,
The species which I have described as A. torta, Craib does not seem to agree
exactly with published descriptions of either A. torta, Craib or A. Gageana, Craib, but
appears to me to be nearer to A. torta. The ovary in our specimens is minutely pubescent
It has occurred to me that we have possibly a form intermediate between the two*

1. Acacia arabica, Willd. Venn Babul, Gen.—A medium-sized
evergreen tree with rounded spreading crown. Bark dark brown ox
blackish with longitudinal fissures. Spines stipular, in pairs below the
petioles, varying in size up to, 2 inches long, sometimes wanting, yellowish-white. Eachis 1—3 inches long, often glandular. Pinnae 8—10
pairs, *5—1*5 inches long- Leaflets 10—20 pairs/l-*2'inch long, linear,
glabrous or nearly so, snbsessile. , Flowers yellow, in globose pedunculate
heads •& inch diameter; peduncles *5—1 inch long, in axillary fascicles of
2—g# p 0 ( j 3—6 by *5,—*6 inch,, cyiindric, contracted between the seeds,
compressed, densely gr'ey-tomentose, subindehiscent. Seeds 8—12,
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This Ueu is not indigenous, but. is completely naturalised in all the adjacent plains
{Mi/to and ia commonly seen stdf-Hown on railway embankments and roadsides. It is not
known to what extent* it occurs within our area, hut its occurrence is probably restricted
m the vicinity of roads and railways. Flowers : July—November. Fruit : May.

2* Acadia Farnesiana, WilUl.—An evergreen thorny shrub or small
tree. Bark fairly smooth, greenish or reddish-brown with numerous
small pale lenticels. Blaze '3—*4 inch, pale yellow banded with pale
pinkish-brown. Spines stipular, in pairs below the petioles, straight,
whitish, '3—'7 inch long. Eaehis "5—2 inches long. Pinna* 2—8 pairs,
•5—1 inch long. Leaflets 10—20 pairs, '05—*2 inch long, linear-oblong,
acute, base oblique, nearly or quite glabrous, sessile. Flowers yellow,
more or less fragrant, in globose pedunculate heads *4—'6 inch diameter.
Peduncles *5—1 inch long, in axillary fascicles. Pod 2-3 by *5 inch,
subcylindric, turgid, dark brown. Seeds numerous.
This plan! is not truly indigenous, but has become completely naturalised and
can be found growing apparently wild. It occurs practically throughout our areaup to 5,500 feet, but is local and not very common. Flowers : January—April.

S. Acacia pseudosbumea, Drumm.
mas. Vern. Bnbtlr, Gen.—
A small tree attaining 2'5 feet girth and 20 feet high. Bark darR grey
or reddish-brown, rough with shallow cracks, exfoliating in small hard
scales and strips. Blaze *3—*5 inch, pink or white with very fibrous
bands of pink or reddish-brown. Spines in pairs below the petioles,
"25—*8 inches long, straight, pale yellowish- or reddish-brgwn. *£tachis
"5—1*25 inches long, glandular-hairy. Pinnfp 1—6 pairs, *8—'5 inch
long. Leaflets 6—12 pairs, "1—\15 inch long, coriaceous, glaucous.
Flowers white, fragrant, in pedunculate globose heads *5—'7 inch
diameter. Peduncles about 1 inch long, axillary, 1—3 together. Pod
2—4*5 by *2—*3 inch, thin, flat, straight, dehiscent, narrowly ligulate,
coriaceous, glabrous and shining. Seeds 5—10.
Occurs in the subhimalayan tract and outer ranges of bills up to 4,000 feet.
Sometimes fairly common, but locally distributed, usually in open miscellaneous foreston south aspects or in open stream-beds. Flowers : January-February. Fruit : April.

4. Acacia Catechu, Willi.
Vern. Khair,
Gen.—A mediumsized deciduous tree commonly attaining 7 feet girth and 50 feet high.
Bark pale ashy to dark brown sometimes partly blackish, very rough,
exfoliating in long woody rectangular strips which, remain for long in
a semi-detached condition. Blaze '5—*7 inch, rather shortly fibrous,
pinkish outside, pale yellow inside. Prickles pseudo-stipular, in pairs
below the petioles, strongly compressed with long bases, recurved, dark
brown, about '2 inch long, often absent on old plants. Eaehis 3—6
'inches long, glandular, often prickly. Pinna) 10—30 pairs, 1-1*5 inches
long. Leaflets 30—50 pairs, about *15 inch long, linear; petiolules
minute, Flowers pale creamy-white, in cylindric axillary pedunculate
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spikes 2—4 indies long, usually solitary; pedmicfles 'y—'7 inch long.
Pod. 2—8"5 by "5-"6 inch, thin, flat, straight, dehiscent. Seeds 3—6.
Occurs throughout the oren up to -1,000 frt-f. Abimdan. in the: Bhnhar tract
where it grows gregariously over largo areas, especially on recent alluvia! soils where itis often associated with shwham. Flowers : M;iy—July. Fruit : January—-Ifareh.

5. Acacia lenticularis, Ham. Venn Rain, H.—A medium-sized
tree up to 10 feet girth and 00 feet high. Bark grey, rough, exfoliating
in irregular woody scales. Blaze '8—i'2 inches bright reddish. Twigs
reddish-brown, closely covered with minute pale lenticeLs. Branches
armed with pair's of slightly recurved compressed .stipular spines *15—*3
inch long. Old frees nearly unarmed. JRachis 5—7 inches long,
glabrous or slightly hairy with a gland below the pinna?. Pinna*
2—5 pairs, 2—5 inches long. Leaflets ft—12 pairs, oblong or obovateoblong, subsessile, glabrous or nearly so, *7—1*2 by "3—*5 inch, apex
rounded or retuse. Flowers white, in dense pedunculate axillary spikes
3—5' inches long and. about "5 inch, diameter. Rachis glabrous. Pod
flat, straight, 4—9 by 1—1*5 inches, glabrous. Seeds 4—8.
Occurs in grassy clioars and open forests of the Bhabar tract east of Haldwani tip
to 2,000 feet but is scarce. Flowers : April-May.

8. Acacia pennata, Willi.
Vein. 'Agalai or Agla, SG and E.—A
large gambling climber rarely twining, the stem attaining 7 inches
diameter and*80 feet high. Bark of stems up to about 4 inches diameter
fairly smooth and pale brown with 5 distinct- rows of short recurved
prickles. Bark of older stems rough and blackish exfoliating in small
woody scales. Blaze "3—*7 inch, very fibrous, bright pink or red with
narrow whitish bands (absent on very old stems), jni.ee turning purple
on the blade of a knife. Rachis 3—10 inches long, usually more or les^
prickly, glandular. Pinnce 8—18 pairs, 1*5—-1- inches long. Leaflets
30—50 pairs, "15—*25 by *05 inch, linear, obtuse, oblique, glabrous.
Flowers white, in globose pedunculate heads '3-" 4 inch diameter arranged
in large terminal panicles, the lower brandies of which are axillary;
peduncles clustered 1—4 together, *4—*7 inch long. Pod 4—8 by *6—1'2
inches, straight, flat, thin, glabrous, dark brown and shining when
mature. Seeds 8—-14.
Occurs throughout the area between 1,000 and -1,000 feet. Common in most
types of forest at these alLitudes, but especially in open areas of miscellaneous forest.
Flowers : August-September.

7. Acacia torta, Craib.—A large rambling climber the stem
attaining 6 inches diameter and 50 feet high, the branches more or less
5-angled, the angles becoming prominent ridges in stems over about
2 inches diameter. Recurved prickles up to *2 inch long are distributed along the crests of the five ridges. In old stems additional

•
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ridges may form. Bark smooth, pale brown. Blaze "1—'2 inch,
very fibrous, pale orange. Eachis 5—10 inches long, 5-channelled,
bearing recurved prickles on the undersurface, tomentose. Pinnae
6—13 pairs, 1*5—5 inches long. Leaflets 10—30 pairs, "3-*4 by
"1—'15 inch, upper surface dark glossy green, lower surface glaucous.
both surfaces with adpressed hairs or the upper surface glabrous,
linear-oblong, apex cuspidate, base truncate. Mowers white, in
heads "4—'6 inch diameter on peduncles *5-*6 inch long. Calyx
glabrous or glabrescent. Inflorescence a large terminal panicle the
lower branches of which are axillary. Pod 4—6 by '8—1*1 inches,
thin, flat, clothed with minute hairs and purplish when young, glabrous
when mature. Seeds 5—11.
Occurs throughout tho Bliabar and low valleys in the outer hills up to 3,500
feet. Fairly common in scrub and open miscellaneous forests where it is more often
seen as a sarmentose shrub G—12 feet high. Flowers : August-September. Fruit : April.

4. ALBIZZ1A, Durazz.
Trees or shrubs without thorns or prickles, rarely climbing, leaves
evenly bipinnate; pinna* paripinnate; stipules 0. Flowers in globose
heads, rarely in spikes; peduncles distinct, axillary or in terminal
panicles. Calyx campanulate or tubular, 5-lobed. Petals 5, connate in
a funnel-shaped corolla. Stamens indefinite, monadelphou& at the base,
filaments long-exserted. Ovary sessile or shortly stalked, many-ovuled.
Pod large, thin, flat, indehiscent or tardily dehiscent.
I.—Pinnse 6—20 pairs ...
...
...
... X. stipulate*
II.—Pinnse 2—8 pairs.
A. Leaflets less than '5 inch broad.
X. Stamens *6—*8 inch long, white
... 2. odoratissima,
2. Stamens 1-1*5 inches long, pink ...
... 3. Julibrissin.
B . Leaflets more than *5 inch broad.
1. Pinnse 2-3 pairs. Stamens 1-1*75 inches long 4. Lebbek.
2. Pinnse 2—6 pairs. Stamens *4-'5 inch long 5. p'rocera.

1. Albizzia stipulata, Bow. .Vern. Siri$,G&i. Kalu-s.rr i - A medium-sized deciduous 'tree with open spreading crown attaining
6 feet girth and 80 feet high. Bark grey, smooth, with horizontal
wrinkles and occasional deep wide vertical fissures and with scattered
smaill lenticels. Blaze *5—1 inch, cheesy, not fibrous, deep claret-coloured with bands of pink and streaks of white, gradually becoming whitish
and somewhat fibrous next the wood, juice turning purplish on the blade
of a knife. Eachis 6—12 inches long, glandular. Stipules large, caducous. Pinnae 6—20 pair's, 2—6 inches long. Leaflets 20—45 pairs,
'3—'5 by about *1 inch, linear-oblong, acute, slightly falcate, glabrous
above, downy beneath, midrib very close to the upper edge. Flowers in
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panicled heads arranged in axillary and terminal panicles. Peduncles
"7—1*2 inches long. Corolla "2—*25 inch 'long, yellowish-white.
Stamens 1—1*3 inches long, white tinged with pink. Pod 4—7 by '5-—"7
inch, thin, glabrous, light brown. Seeds 8—JO.
Occurs throughout the area between 1,000 and 4,500 faet. Seldom common and
generally seen in open tvpes of forest, espeeiallj grassy blanks in A-«/ areas. It lias
been measured up to 1.3 feet girth. Flowers : April—June. Fruit : December—Msirch.

2, Albizzia odoratissima, Benbh.—A small subdeoiduous tree attaining 4*5 feet girth and 60 feet high. Bark dark brown, slightly rough and
thinly corky outside, exfoliating in irregular woody scales. Blaze '4—"7
inch, very shortly fibrous, pink or red often with paler streaks, juice
turning purple on the blade of a knife. Eachis 4—8 inches long, glandular. Pimioe 3—8 pairs, 3—6 inches long. Leaflets 8—20 pairs, *7—1
by *2—*4 inch, oblong, usually obtuse, midrib about one-third the breadth
of the leaflet from the upper edge, pubescent or nearly glabrous above,
tomentose or pubescent beneath, subsessile. Flowers fragrant, in pedunclfcd heads, which are solitary or in fascicles of 2—4 arranged in a
large terminal panicle, the lower branches axillary. Peduncles *5—1*3
inches long. Corolla *3 inch long, pale yellowish-green. Stamens *6—'8
inch long, white. Pod 3*5—8 by '6—1*2 inches, thin, flat, reddishbrows, ultimately glabrous or pubescent. Seeds 4—12.
Occurs throughout the area up to 3,500 feet. Scarce within the hills, but fairly
common along the outermost range and in the Bhabar. Mowers : May-June. F r u i t :
March-April.

8* Albizzia Julibrissin, Durazz. Syn. A. mollis, Boiv. Venn
Kaunera, Gen. Bhandlr, SG-. Sirsa, NG\—A medium-sized deciduous
tree attaining 6 feet girth and 50 feet high. Bark rough, dark brown or
blackish, exfoliating in small irregular woody scales. Blaze *3—*5 inch,
soft, shortly fibrous, bright pink, reddish-brown or claret-coloured.
Eachis 4—10 inches long, glandular. Pinnae 4—7 pairs, 3—6 inches
long. Leaflets 10—30 pairs, *5—*7 by *15—*25 inch, oblong, falcate,
acute, oblique, more or less adpressed-hairy on both surfaces, midrib close
to the upper edge, subsessile. Flowers fragrant in pedunelecl heads, *
which are solitary or in fascicles of 2-3 arranged in a short terminal
raceme, the... lowest often axillary. Peduncles 1*5—3 inches long.
Corolla *3—*5 inch long, greenish-yellow. Stamens 1-1*5 inches long,
basal half white fading to pale orange-yellow, upper half rosy-pink or
pale purple. Pod 3—7 by *6—1 inch, thin, ultimately glabrous, pale
brown or yellowish. Seeds 5—12.
Occurs throughout the hills from 5,000 to 8,000 feet. Fairly common in banj
oak forest and along the banks of streams in clvir forest. Flowers : April—June. Fruit :
November-December.
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i* Albizzia Lebbek, Benth. Vern. Siris, Gen. Bhandlr, G-en.—
A large? deciduous tree with spreading crown, attaining 13 feet girth and
85 feet high. Bark (lark brown or blackish often with silvery patches
on the branches, rough, exfoliating in irregular thick woody scales.
Blaze *o—1 inch, outer half of rich deep reddish rather hard not fibrous
tissue, inner half of pale yellowish fibrous tissue, juice turning purple
on the blade of a knife. Eachis 3—8 inches long, usually glandular.
Pinna? 2-8 pairs, 2—8 inches long, often glandular. Leaflets 3—9 pairs,
1-2 by "6—1 inch, the lateral oblong, the terminal obovate, glabrous or
pubescent; petiolules very short. Flowers very fragrant, in pedunculate
heads. Peduncles 2—4 inches long, solitary or in fascicles of 2—4,
axillary. Corolla '3—*4 inch long. Stamens 1-1*75 inches long, white
fading yellowish the terminal third green. Pod 8—12 by 1-2 inches,
thin, flat, strap-shaped, rigid, yellow. Seeds 8—13, pale brown, compressed, about *3 inch diameter.
Occurs throughout the area up to 3,500 feet.
Fairly dfcmmou in miscellaneous
fwests of the Bhsibar tract, especially in valleys and on the banks of streams. Flowers :
April-Ma/, Fruii : January—March.
«<

6. Albizzia procera, Benth, Vern. Kardo, SOL Karha, R.—A
large deciduous tree attaining 10 feet girth and 110 feet high. Bark
smooth or nearly so, exfoliating in thin woody plates leaving shallow
scars, pale greenish-yellow becoming pale yellowish-brown ,on Mature
stems. Blaze "5—*7 inch, fibrous, bright pink or reddish usfially mottled
and narrowly banded with white, juice turning purple on the blade of
a knife. Eachis 12—18 inches long, glandular. Pinnae 2—8 pairs,
5—9 inches long. Leaflets 6—16 pairs, 1-2 by "6—*9 inch, ovate-oblong,
oblique, obtuse, minutely adpressed-pubescent on both surfaces or
glabrescent, the midrib nearer the lower edge; petiolules '05 inch long.
Flowers in pedunded heads arranged in large lax terminal panicles.
Peduncles usually in fascicles of 2—5, sometimes solitary, 'o—1' inch
long. Corolla *2 inch long, yellowish-white. Stamens *4-*5 inch long,
pale yellow. Pod 4—8 by *7—1 inch, glabrous, brown, thin, flexible.
Seeds 6—12.
Occurs m the subhimalayan tract and outer and central ranges up to 3,000 feet.
Common in miscellaneous forest bordering rivers and streams. Flpwers : June—August.
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Herbs, shrubs or trees. Leaves alternate, rarely opposite, simple
or compound; stipules free or ad mite to tire petiole, rarely 0. Flowers
usually regular and hermaphrodite. Calyx-tube Tree or adnate to the
ovary, usually o-lobed, often, bracteolate. Disk lining the calyx-tribe
or forming a ring at its base. Petals 5, i'arely 0, inserted under the
margin of the disk. Stamens perigynous, usually indefinite, in one or
more series. Ovary of 1 or more free or connate carpels; ovules 1 or
more in each carpel; styles free or connate. Fruit variable, of aehenes
berries or drupes, rarely capsular.
I.—Rips carpels not enclosed within the calyx-tube.
A.—Carpels, solitary.
•
1. Style in fruit terminal.
Petals large
...
2. Style in fruit terminal. Petals minute
...
3. Style in fruit subbasal. Petals large
...
B. Carpels, 5 or more.
1. Prickly shrubs. Fruit succulent ...
...
g. Unarmed shrubs. Fruit dry.
•
(a) Calyx ebracteokte. Fruit dehiscent
...
(6) Calyx bracteolate. Fruit indehiscent
...
II.—Ripe carpels enclosed within the ealyx-tuhe.
A. Carpels many, free. Prickly shrubs with compound leaves
...
...
...
B. Carpels 1—5, connate or adnata to the calyxtube. Leaves simple, or when compound
plant unarmed.
1. Fruit pomaceous. Ovary 5-celled.
(a) Endoearp membranous or cartilaginous
...
(b) Endoearp crustaceous, dehiscing longitudinally
...
...
....
'2. Fruit drupaceous. Ovary 2—5-ceIIed.
(a) Leaves cut, toothed, or serrate
...
(b) Leaves entire
...

1.

PEUNDS,

I.
2.
3.

Primus.
Pygenm.
Prinsepia.

i.

Rubus.

5.
6.

Spiraa.
PotentiUa,

7,

Boaa

8.

Pyrus.

9.

Stranvasia.

10. Cratagits.
1J. Cotoncaster.

Linn.

Trees or shrubs, mostly unarmed and deciduous. Leaves simple,
entire or toothed; petiole often 2-gIandular. Flowers white or pink,
solitary, fascicled, corymbose or racemose. Calyx-tube various, partially
or completely deciduous in fruit, lobes 5. Petals 5, conspicuous.
Stamens usually 20. Carpel 1 ; style terminal; ovules 2. Fruit a drupe
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with an indehi?ceut or two-valved smooth or nigged stone, 1- rarely 2seeded.
I.—FJowers pink, solitary or fascicled.
A. A small shrub, leaves about 1 inch long
.., 1.
Jacquemontii.
B. Trees with leaves exceeding 2 inches long
1. Pedicels slender ' 3 — *6 inch long
... 2. cerasoides.
2. Pedicels 0 or quite short
...
... 3. Persica.
II.—blowers white, in racemes.
A. Leaf-base cordate. Petiole glandular, *7 inch
long or more
...
...
. . . 4 . cor nut a.
B. Leaf-base not cordate. Petiole eglandular, less
than *7 inch long
1. Secondary nerves 5—7 pairs
...
... 5. acuminata,
2. Secondary nerves 8—12 pairs
...
... 6. imdulata.
3. Secondary nerves 16—2-5 pairs
...
... 7. nepalensis.

1. Prunus Jacquemontii, Hook /. Yem. Kin-mug or Targui,
Bhotia.—A small deciduous shrub usually forming a low dense bush
1-2 feet high, but stems tip to 0 feet high and 1*5 inches diameter.
Bark smooth with distant pale transverse Jenticels, dark grey or blackish, pseling off in thin lateral rolls. Leaves 1 inch long, elliptic obovate
or narrowly oblong, serrate, glabrous, narrowed into a puber'ulous petiole
*l-'2 inch long. Flowers pink, appearing before or with the leaves,
1—3 together, on puberulous pedicels "1 inch long. Petals obovate,
*2 inch long. Drupe *3 inch long,, ovoid, nearly dry, stone smooth.
Occurs in G-arhwul up the Niti valley between 9,500 and 11,500 feet. Here it is
fairly common on open stony south aspects, and is much browsed down by sheep.
Flowers : May. Fruit : July-August.

2. Frunus ceFasoides, D. Don. Syn. P. Puddum, Eoxb.
Vera. Pay mi, Gen.—A medium-sized deciduous tree. Bark smooth,
peeling off' in thin horizontal strips. Twigs pendulous. Leaves 2-3
inches long, elliptic or ovate-lanceolate, acuminate, finely simple or
double serrate, glabrous and shining above. Petiole *5 inch long with
2—4 glands near the top. Flowers pink, 1*3—1*7 inches diameter,
appearing before or with the leaves in umbellate fascicles. Pedicels
slender, *3—'6 inch long. Fruit an ovoid drupe, '5—"7 inch long, red
or yellow ; stone rugose and furrowed.
Occurs throughout the hills between 2,000 and 7,000 feet. Fairly common on the
outer hill ranges. Flowers : October—December. F r u i t : April-May.

8. Prams Pei-sica, Stokes. Vern. Khirdhi, NG. Am, Gen.
Eng. The Peach.—A small deciduous tree. Bark rough, dark grey,
exfoliating in small strips a few inches long. Blaze orange-brown
paling towards the interior. Leaves simple, 2*5—4 inches long,
lanceolate ovate-lanceolate or lanceolate-oblong, acuminate, usually hairy
on the midrib beneath whe.n young, serrate. Petiole *2—*7 inch lotig,
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glandular or not. Stipules fimbriate. Flowers 1-1*5 inches across, pink,
usually before sometimes with the leaves, sessile or shortly pedicelled,
mostly solitary on the previous year's wood. Drape downy, succulent,
stone deeply furrowed.
The Peach though not indigenous is cultivated throughout the area, but nunuly
in the hills. In the Dhauli valley in Upper G;irh\val this species lias become completely naturalised and is found growing practically wild between 8,000 and 10,500 feet.
Flowers : January—Kay. Fruit : May—October.

5* Prams comuta, Wall. Syn. P. Padus of F. B. 1. non Linn.
Yern. Jdmun or Jdmuna, Gen. Eng. The Bird-Cherry.—A small
or medium-sized deciduous tree attaining 6 feet girth and B0 feet high.
Boughs rather short, spreading horizontally. Bark rough ish, exfoliating in small irregular woody scales, light grey or brown becoming blackish on. old stems. Blaze *4—'75 inch, pinkish-brown, fibrous, and with
peculiar cellular structure due to narrow fibrous bands running in two
directions at right angles. Leaves 4—6*5 by 1"5—2"5 inches, oblonglancdblate or oblong-ovate, acuminate, base cordate or rounded, closely
" serrate, glaucous beneath, main lateral nerves 12—If) pairs bearded in
the axils beneath. Petiole "7—1*7 inches long, pink or red, usually
with a pair of glands near the top. Bud-scales and floral bracts large,
pink* Flowers '2-*8 inch diameter, white, in terminal or axillary
drooping racemes 4—6 inches long. Fruit a globose drape 3—"5 inch
long, first red, then black when fully ripe; stone thick, rugose.
Occurs throughout the hills between. 6,500 and 11,000 feet. Sometimes only a
shrub. Very common in many forests of karslw, telunj or silver fir on the inner
ranges, especially in moist localities. The bruised leaves and bark small of almonds.
The leaves turn bright orange or yellow before falling. Leaf-fall often commences in
July. Flowers : April-May. F r u i t : July—October.

5. Prams acuminata, Wall.—A small evergreen tree up to 5 feet
girth. Twigs slender, glabrous. Leaves 3—5 by 1-1'7 inches,
lanceolate or oblong-lanceolate, caudate-acuminate, sharply serrulate or
entire, base obtuse or rounded, glabrous, without tufts of hair in the
nerve-axils beneath, main lateral nerves 5—7 pairs. Petiole "2—*6 inch
long, glabrous, without glands. Flowers "25—*85 inch diameter,
yellowish-white, in solitary or fascicled slender axillary racemes 1%5—4
inches long. Pedicels '15—*2 inch long (in the specimen collected by
Mr. W. J. Lambert in East Almora on which the occurrence of this
species within our area is based, -the pedicels attain "6 inch long).
Rachis and pedicels glabrous. Drupe ovoid, about '4-*5 inch long.
Stone thin, smooth.
This species has been recently collected in East Almora and is reported to occur
ID the Sarju, Gori-nnd Kali valleys* between 2,000 and 2,500 feet. Flowers: SeptemberOctober.
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6, Primus undulata, Hani. Vern. Aria or Garth-am, NG-.
'Aruwa, A-—A medium-sized deciduous tree with rounded crown attaining
6 feet girth and 50 feet high. Bark rough, dark gr'ey or blackish, often
with conspicuous raised circular lenticels and exfoliating in small woody
scales. Blaze *4-'5 inch, strongly reticulate-fibrous, pale yellowishor pinkish-brown rapidly turning reddish-brown on exposure. Leaves
8-4*5 by 1-1*75 inches, oblong or elliptic, usually widening upwards,
acuminate, base rounded, closely and shallowly apiculate-crenate,
glabrous except for tufts of hairs in the lower nerve-axils beneath,
secondary nerves 8—12 pairs. Petiole '8—'5 inch long, usually, if
not always, without glands. Flowers *3~'i inch diameter, white, in
solitary erect racemes 2—5 inches long on the old wood in the axils of
leaf-scars. Pedicels *1—'15 inch long. Raehis and pedicels pubescent.
Drupe ovoid, "2 inch long, seated on the persistent calyx, red becoming
black when ripe.
Occurs throughout the central and inner ranges bofween 4,500 and 9,000 feet.
Not uncommon in moist localities and along the banks of streams. Flowers:% ApriiMny. Fruit : July.

7. Primus nepalensis, Scr. Yern. Bhang-bhaht, Bhotia.—A
small deciduous tree. Bark fairly smooth, grey, with large circular
lenticels. Blaze *3-*4 inch, orange-brown. Leaves 4—8 by** 1-2*5
inches, lanceolate or oblong-lanceolate, finely crenate-serrate^ acuminate,
base usually acute not cordate, glabrous, glaucous and without tufts of
hair in the nerve-axils beneath, secondary nerves 16—25 pairs. Petiole
'3—'5 inch long, without glands. Flowers about *3 inch diameter,
white, in terminal racemes 3—5 inches long. Pedicels *15—"25 inch
long. Eachis and pedicels pubescent. Drupe ovoid, *5—"75 inch long,
red becoming purplish-black when, ripe, fleshy. Stone thick, smooth.
Occurs on the central and inner ranges between 5,500 and 5,500 feet, but is
scarce. Flowers : April-May. F r u i t : October-November.

2. PYGEUM, Gmrtn.
Evergreen shrubs or trees. Leaves simple, alternate, sometimes
with a pair of flat circular glands at the base of the Made; stipules
minute, caducous. Flowers small, in racemes, sometimes male only by
suppression of the ovary. Calyx-tube deciduous usually in a ring at
the middle; lobes 5-6, very small. Petals 5-6, like the sepals or very
small and villous. Stamens 10—40, often in series of 10. Carpel I ;
ovules 2. Fruit a transversely ellipsoid, obscurely 2-lobed, indehiscent
drupe; pericarp thin, dry or fleshy.
Pygeuin acuminatum, Golebr.—A small evergreen tree. Twigs at
first densely tomentose, soon becoming quite glabrous. Leaves 4—6*5

XXXIV.—EOSACE/E.

205

by 1*75—2'75 inches, elliptic or ovate-oblong, entire, acute or shortly
acuminate, base rounded or shortly acute, densely tornentose on the
undersurface when young but soon becoming glabrous, sinning,
coriaceous, midrib and 6—8 pairs of secondary nerves prominent
beneath. Pet idle "4—*7 inch long, grooved above. Flowers yellowishgreen, in axillary tornentose racemes *2—5 inches long. Pedicels about
'1 inch long. Calyx tornentose. Drupe transversely-oblong, *0-*7
inch on the longer diameter, with a shallow median furrow, somewhatwoody.
This species has been recently collected by Mr. H. G. Champion in the Bhargofc
Nallu of the Haldwani Division, which is a westerly extension ci' its previously hiov/n
distribution. Flowers : August. Fruit : April—June.

3. PEINSEPIA, Boyle.
A shrub. Leaves lanceolate, serrate. Calyx persistent, tube cupshaped with 5 unequal rounded lobes. Petals 5, Inserted at the mouth
of the calyx, rounded, short-clawed. Stamens many, inserted, with the
petals ; filaments short. Carpel solitary, sessile ; ovules 2. Fruit a fleshy
drupe*
Prinsepia utilis, Royle. Vern. Bhekal, Gen.—A bushy subdeciduous shrub usually 4—6 feet high, but attaining 12 feet with stem
3 inches diameter. Young branches smooth and green, armed with
straigftt stoust axillary thorns up to 1*5 inches long. Bark rough,
pinkish or grey, exfoliating in thin almost papery scales. Blaze \1 inch,
yellowish. Leaves 1—3 inches long, lanceolate, narrowed at both ends,
minutely serrate, coriaceous, glabrous. Petiole '2-*3 inch long. Flowers
*4~*5 inch diameter, white, in short axillary racemes; pedicels *2—'5 inch
long. Drupe oblong-cylindrie, fleshy, "5—"7 inch long, purple when
ripe. Seed one, smooth.
Occurs throughout the hills between 3,000 and 9,500 feet. Common in secondary
scrub forest near cultivation, especially on open sunny aspects. Flowers : December—
April. Fruit : May—July.

4. EUBIJS, Linn. (The Raspberries and Blackberries.)
Creeping herbs or erect or climbing shrubs, usually prickly. Leaves
alternate, simple or compound; stipules free or adnate to the petiole.
Flowers in panicles, rarely solitary, white or red. Calyx-tube broad;
lobes 5, persistent. Disk lining the calyx-tube. Petals 5* Stamens
many, inserted on the margin of the calyx-tube. Carpels many, on a
convex receptacle; ovules' 2. Fruit a cluster of small fleshy 1-seeded
drupes crowded on the receptacle, rarely few.
I.—Leaves 1-foliolate.
A. Leaves more or less densely pute tornentose
beneath.
1. Leaves acuminate, obscurely lobed or not ...
2. Leaves orbicular, always more or less lobed ...

1.
2.

paniculatus.
reticulatvs,
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B.—TJC.IVCS glabrous beneath
...
... 3. acuminafu*
XX.—Leaves digitally 3—o-fo!iolate.
J. Terminal IcafLt elliptic or oblanceohite
... L alpestris.
2. Terminal. leaflet sessile, rhmnboid-ovafce
... 5. ahn-orensis.
llI.~Lenvos pinnate. Leaflets usually 3.
A. Flowers pink ...
...
...
... 6. niveus.
B. Flowers white.
1. Stems covered with white waxy bloom
... 7. biflorus.
2. Stems not- covered with a, white bloom
(a) Stems tomentose, bristly.
'(/) Lower leaf-esurface with dense short {omentum, canescent
...
...
... ft. ellipticus.
{//*] Lower leaf-surf ace glabrous except the
nerves, green
...
...
... 9. fasciculatus.
(b) Steins glabrous, no bristles
...
... 10.
macllentm.
IV.—Leaves pinnate. Leaflets usually 5—7.
A. Flowers pink
...
...
... 11. lasiocarpus.
B. Flowers white.
...
...
... 12. roftafolius.
In addition to these. Bub us nutans. Wall, occurs throughout the central and inner
ranges between 6,500 and 10,000 feet. The creeping slender unarmed stem# are
perennial, but scarcely woody. It lias irifoliolale leaves, large white flowers the calyces'
of which are densely clothed with long pink bristles, and an edible red fruit.

1. Rabus paniculatus, Smith. Venn. Kathula, NG.—An evergreen climber with rambling branches and steins which attain 3 inches
diameter and 40 feet high. Twigs densely white-tomentose, sparsely
armed with short recurved prickles up to *1 inch long. Old stems often
develop swellings at the joints. Bark roughish, pale ashy or' pale
brown, exfoliating in small thin irregular scales. Blaze '2-'3 inch,
fibrous, pinkish-brown closely and finely streaked with reddishbrown, the whole turning orange-brown on exposure. Leaves
simple, 3*5—8 by 3—6 inches, ovate-cordate, long or shortly
acuminate, obscurely 3—5-lobed or not, base 3—5-nerved with 3—8
secondary pairs above the basal, toothed, upper surface clothed when
young with deciduous tomentum, lower surface velvety with short dense
white tomentum. Petiole '5—2*5 inches long, terete, white-tomentose,
usually with a few prickles. Flowers white, *7~*8 inch across the
green sepals, in loose terminal panicles, lower branches sometimes in the
axils of the upper leaves. Pedicels '2—1 inch long. Fruit *5 inch
diameter, black. Drupelets succulent, glabrous.
Occurs throughout the hills between 4,000 and 7,000 feet. Common, especially
bordering streams and in moist depressions in banj forest. Flowers : May-June. Fruit :
June-July.

2. Rubus reticulata, Wall.—A straggling shrub. Twigs clothed
with short pale tomentum and 4 sparsely armed with short recurved
prickles, Leaves simple, 3'5—7*5 by 3—7 inches, cordate-orbicular,
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more or less -5—7-Iobed, finely toothed, sparsely hairy above, densely
white-tomento.se beneath, base y-nerved, whh conspicuous reticulate
venation throughout. Petiole 1*5—3*5 inches long, tomentose, usually
witli a few prickles. Flowery while, about '5 inch diameter, in fewflowered corymbs which are either axillary or arranged in a iennina]
panicle. Pedicels *3—*5 inch long, tomentose. Fruit black.
This species is reported to occur in (lie Central and East Ahxiora Divisions between
7,000 and 8,000 .feet. There is only one incomplete specimen at Dohra Dun collected
from the Pindari valley by Sir. F . B. Dickinson. FJowvrs during the rains.

3* Rubus acuminatus, SM.—A shmb with long arching branches.
Twigs glabrous, sparsely armed with short recurved fjrickl.es. Leaves
simple, 2*5—4*5 by 1-2 inches, ovate or ovate-oblong, caudate-acuminate,
base euneate or truncate, finely 1- or 2-serrate, base 3-nerved with 5—7
pairs of secondary nerves above the basal, glabrous beneath, more or
less hairy on the main nerves above. Petiole '4—'8 inch long, glabrous
or nearly so, usually with a few prickles. Flowers white, *4-*5. inch
diamgte.r, in few-flowered corymbs which are either axillary or arranged
in a terminal panicle up to 12 inches long. Pedicels glabrous. '3—'fi
inch long. Fruit scarlet, enclosed by the calyx.
This species is reported to occur in the Eanikbct and East Almora Divisions
between* 3,000 and 7,000 feet. There is only one specimen from this urea at Dehra
Dun, and this j$ believed to have been collected by Duthie in th? Sarju valley, hlowers:
August-September.

4. Rubiis alpestris, Blame.—A deciduous shrub with rambling,
sometimes almost scandent stems up to 10 feet long and *7o inch
diameter, armed with nearly straight distant prickles up to *4 inch
long. Twigs smooth, usually tinged purple, glabrous or with scattered
gland-tipped bristles when quite young. Leaves digitately 3- and
exceptionally 5-foliolate, the lateral leaflets somewhat smaller and
oblique. Terminal leaflet 2*5—4*5 by 1-1*7 inches, elliptic or
oblanceolate, acuminate, base cuneate, acutely 1- or 2-crenate-serrate,
sparsely pubescent on. both surfaces especially on the nerves beneath,
secondary nerves 7—10 pairs armed with a few small prickles beneath.
Petiole '7—1*7 inches long, clothed with spreading hairs and glandtipped bristles. Stipules linear-lanceolate, *3-"4 inch long. Flowers
white tinged with green, *8—1 inch diameter, 1—3 together, axillary or
terminating the short lateral branches. Calyx armed with short
straight prickles, densely -tomentose on the lobes outside and with
pink gland-tipped bristles, lobes caudate. Pedicels *4—*8 inch long.
Fruit '5 inch diameter, bright red. Drupelets succulent, glabrous.
Occurs throughout the main Himalayan range between 7,500 and 9,500 feet. It
is 'found in forest of 'Querent semccarprfoh'a* but is not common, Flowers : JnneJuly. Fruit : July—September.
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5. Rubns almovensis, Dunn.—An unclershrub with prostrate weak
straggling stems, sparsely armed with short recurved prickles. Twigs
densely clothed with short grey (omentum.
Leaves digitately 8/oliolate or sometimes 3-Iobed towards the end of the branches and on
vigorous young shoots. 'Petiole 1*5—2'5 inches long, densely tomentose,
usually armed with a few short prickles. Stipules *4—*7 inch long,
free, ovate, deeply pectinate. Leaflets sessile, more or les.?> lobed, acutely
serrulate, rugose above with prominent reticulate venation beneatth,
lower surface tomentose but not white, upper surface sparsely hairy.
Terminal leaflet, 2-8 by 1*5—2*5 inches, rhomboid-ovate, usually acute,
base euneate. Lateral leaflets oblique, base rounded. Flowers white,
about "8 inch diameter, in small terminal panicles. Pedicels *5—1 inch
long, with a pair of large pectinate bracts at the base. Calyx densely
tomentose, teeth lanceolate-acuminate. Fruit red, succulent. Drupelets large, few.
This species was collected by Mr. W. J. Lambert in the Eamganga valley below
Nimakpani at about 8,500 feet. He thinks it may be a hybrid between R. nutans, Wall
%
and R. reticulatus. Hook f. Flowers towards Hie end of the rains.

6. Rubns niveus, Wall.—A deciduous shrub with erect or suberect usually arching stems 2—6 feet high and up to "5 inch diameter.
Stems without waxy bloom, yellowish-brown or reddish. Twigs glabrous
or tomentose. Prickles few or many, hooked or nearly straight, extending to the petioles and sometimes to the inflorescence. Leaves on canes
of the year up to 12 inches long. Leaves on old canes 3—6 inches
long; leaflets 3, rarely 5; lateral leaflets 1-2*5 inches long, sessile or
with petiolules up to '4 inch long, usually ovate; terminal leaflet often
cordate and lobed; all sharply 1- or 2-serrate, usually hairy above, green
and glabrescent (22. concolor, Wall.) or more usually white-tomentose
beneath, nerves prominent on the lower surface. Petiole glabrous or
tomentose. Flowers pink, "3—1 inch across, the lower axillary, often
solitary, the upper often forming a terminal raceme. Pedicels '1-1 inch
long, tomentose. Calyx densely tomentose; lobes ovate-lanceolate,
acuminate. Petals shorter than the calyx, erect. Fruit dull red, '5
inch diameter. Drupelets numerous, hairy.
#
Occurs throughout the bills between 5,500 and 11,500 feefc. Very common and
often gregarious in openings in forest of Quercus semecarpifolia or Betula ntilis. Flowers :
April—June. Fruit : June-July. An exceedingly variable plunt with many varieties.
A variety (my specimens numbered 089, 63S and 749 at Dehra, Dun) found between 7,000
and 8,500 feet in the Dhauli valley of North Garhwal had low almost procumbent stems,
leaves densely white-tomentose beneath, the terminal leaflet suborbicular, and the
petals white or faintly tinged pink. The fruit was orange-red when ripe. This is
probably var. raeemosus.

7* Rubns bifloras, Buch.-Ham.—A suberect deciduous shrub with
arching stems up to 8 feet high and 2 inches diameter, armed with
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nearly straight prickles up to *5 inch long. Bark smooth, mahoganyred, or purplish-brown, cover'ed with a white waxy bloom. Leaves on
canes of the year' up to 12 inches long. Leaves on old canes 2—6 inches
long; leaflets'usually 3, but sometimes 5 and rarely 1 or 7; lateral
leaflets 1-2*5 inches long, sessile, ovate; terminal leaflet 1*5—8 by
*7—1*5 inches, usually broader than the lateral, often cordate and 8lobed; all nearly glabrous above, white-tomentose beneath, . ineisoserrate. Petiole and racliis glabrous or toixsentose, armed with stout
recurved prickles. Flowers white *7—1 inch diameter, axillary,
solitary or in few-flowered nmbelliform cymes. Pedicels slender,
usually glabrous, sometimes prickly, '5—1*5 inches long. Calyx
glabrous or tomentose without, lobes broadly ovate, short-aciinurinte.
Fruit orange or yellow, '6--7 inch diameter. Drupelets many, glabrous,
succulent. *
Occurs throughout the hills between 6,500 and 9,500 feet. Fairly common, but
somewhat local with a tendency to gregarionsness in newly formed openings in oak
forest such as where fellings have occurred. .Flowers : April—June, Fruit June-July.

8t KufoiK ellipticus, Smith. Vein. Himalu, BD. Hisrq, &.
Hissab, A.—An evergreen shrub with suberect often arched or straggling
stems up to 8 feet high and 1*5 inches diameter. Twigs tomentose,
glands scanty, bristles numerous rusty-brown. Prickles short, stout,
conicaf, slightly curved on the branches hooked on the petioles and
midrib. Leaves trifoliolate, 4—8 inches long. Petiole stout, tomentose,
bristly, 1—3 inches long. Terminal leaflet 2*5—4 by 1*75—3*25 inches,
elliptic or orbicular-obovate, retuse or abruptly acute, hairy above, pale
with dense short tomentum beneath, closely and finely toothed, 'with
9—12 pairs of secondary nerves prominent beneath and considerably
depressed above. Lateral leaflets smaller. Flowers white, *3—*5 inch
diameter, in dense axillary and terminal panicles. Pedicels "2—*4 inch
long, tomentose. Calyx tomentose. Fruit yellow, "5 inch diameter.
Drupelets succulent, glabrous.
Abundant throughout the hills between 2,500 and 7,000 imi. Found in all
types of forest, but r is typical of open chir and banj forest, Flowers: January—April,
F r u i t : April-May.

9. Rufous fasciculate, Duthie.—An evergreen shrub with suberect
often arched or straggling stems up to 8 feet high and 1'B inches
diameter. Twigs pubescent, bristles numerous pink. _ Prickles short,
stout, straight on the branches, hooked on the petioles and midrib.
Leaves trifoliolate, the lateral smaller. Petiole stout, tomentose,_ bristly,
*5„1*8 inches long. Terminal leaflet 2—5 by 1*5—3*5 inches, elliptic
or orbicular, abruptly short-acuminate, glabrous above,.glabrous beneath
except for a few scattered hairs on the nerves, closely and finely toothed,
with""8—10 pairs of. secondary nerves, prominent beneath. Flowers
14
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white, °5-*6 inch diameter, in dense axillary fascicles and short
terminal panicles. Pedicels '2—*4 inch long, tomentose. Calyx
tomentose. Emit yellow. Drupelets rather dry, glabrous.
Occurs throughout the hills between 5,500 and 8,000 feet. Fairly common along
ravines and watercourses in shady foresi, hut somewhat local. Flowers: March-April.
Fruit: May-June.

10* Rubus macilentus, Camb. Vern. Insula, NG.—A suberect
evergreen shrub with low rambling stems not rising more than 1-2 feet
from the ground. Twigs glabrous, shining. Prickles much flattened
from a broad base, curved or nearly straight, extending to the leaves.
Leaves on canes of the year np to 8 inches long. Leaves on old canes
up to 5 inches long; leaflets 8, rarely 1, the terminal usually twice the
size of the lateral; lateral "5—2 indies long, suhsessile, ovate or^ovatelanceolate; terminal 1—3 by 'G—1*5 inches, lanceolate or sometimes
ovate, apex acuminate acute or sometimes rounded, base rounded
cuneate or subcordate, acutely and finely double-serrate, glabrous or
nearly so. Petiole channelled, glabrous or nearly so. Flowers white,
'3—'8 inch diameter, on. short lateral leafy shoots, solitary *br in
clusters of 2-3, axillary or terminal. Pedicels about *5 inch long,
pubescent or glabrous. Calyx pubescent, lobes caudate-acuminate.
Fruit yellow or orange, '5 inch diameter, the columnar receptacle visible
between the fruit and the calyx. Drupelets many, glabrous. **
Occurs throughout the hills between 5,500 and 9,000 feet. Fairly common in open
banj and karshu forest. Flowers : April—June. Fruit : June-July.

11. Rubus lasiocarpus, Smith. Vern. Kala-Mnsalu, BD. Kalahissol, NG. Kalhissau, /I.—A large suberect shrub with spreading often
nrched or straggling stems up to 10 feet high and 1 inch diameter.
Stems armed with stout nearly straight spines, smooth, reddish- or
purplish-brown with thin white often transparent bloom disappearing
with age. Young twigs and petioles sparsely hairy, armed with recurved
spines. Leaves on canes of the year up to 10 inches long. Leaves on
old canes up to 6 inches long; leaflets 5—-7, rarely 13; lateral sessile or
subsessile, *7—2 inches long, usually lanceolate; terminal 1-2'5 inches
long, rhomboid or ovate, often 3-lobed; all acute, sharply 1- or l2-serrate5
glabrous above when mature, with white felted Momentum beneath,
lateral nerves impressed above, prominent beneath, straight and parallel.
Flowers pink, '3—'5 inch diameter, in axillary or terminal, usually
pedunculate, often panicled corymbs. Pedicels tomentose *3—*6 inch
long. Calyx densely grey-tomentose inside and outside : lobes lanceolate,
acuminate. Petals erect, shorter than the calyx. Fruit black, "3—'5
inch diameter. Drupelets numerous, hoary, succulent.
Occurs throughout the area between 1,500 and 7,500 feet. Common in most types
of forest and on waste land. Flowers : March—June. Fruit : June-July.

211

XXXIV.—BO SACEZB.

Var. ros^folios Hook, /.—This variety is very similar to Ritbns
lasiocarpus as described above. It differs however in (1) the glabrous
young twigs, (2) the undersurface of the leaf which is glabrous except
1'or a few hairs on the nerves, (3) the glabrescent petioles. (4) the calyx
which is glabrous without and clothed with dense felted tomentum
within, (5) the caudate-acuminate calyx-lobes, (6) the smaller and more
compact inflorescence. It has been collected near Gulabkoti in North
G-arhwal at 7,000 feet.
There is also another well-marked variety found growing in abundance in the oak
forests round Naini Tal between 7,000 and 7,500 feet. This variety chiefly differs from
the type as already described in the following points :—(1) the stems" seldom exceed 3 feet
high and '25 inch diameter, (2) leaflets rarely 7, usually 5, (3) leaflets beneath usually
only pubescent on the nerves, the intervening portions glabrous or nearly so, (4) drupelets
fewer, larger and less compact, (5) fruit ripens nearly a month earlier.

12, Rufous rosffifolias, Smith.—A subdeciduous shrub with weak
procumbent or straggling" stems 2—5 feet high and up to *5 inch
diameter. Bark smooth, green, without bloom, armed with stout
recurved prickles. Young shoots purplish with scattered glandular hairs
and gather numerous hooked prickles. Leaves 5—10 inches long.
Petiole with glandular hairs and hooked prickles. Leaflets 5—7, but
sometimes up to 11, subequal the lateral sessile or shortly stalked, 1*5—3
inches long, lanceolate or ovate-lanceolate, acuminate, base obtuse or
rounded, doubly inciso-serrate, upper surface with scattered hairs, lower
surface glabrous and pale green (not white), lateral '.nerves straight
and parallel. Stipules linear-lanceolate, acuminate, *3—'6 inch long.
Flowers white, 1-1 "2 inches across the spreading petals, axillary and
terminal, solitary or in few-flowered panicles. Pedicels "5—2 inches
long, with scattered glandular hairs. Calyx glabrescent outside or
tomentose near the margin, with dense short felted tomentum inside;
lobes caudate-acuminate, much exceeding the petals. Fruit scarlet,
"5—1*5 inches diameter. Drupelets very numerous, small, glabrous.
Occurs throughout the hills between 5,500 and 8,000 feet. Local^ and generally
scarce; usually found in shady forest and moist ravines. Flowers: April-May. F r u i t :
June.

5. SPIBZEA, Linn.
Shrubs or perennial herbs. Leaves alternate, simple or compound,
•with or without stipules. Flowers in axillary or terminal corymbs or
cymes, white or pink. Calyx persistent, lobes 4-5. Petals 4-5.
Stamens 20—60, free or connate below, usually inserted on the outer
edge of an annular disk. Carpels usually 5, free or connate below.
Seeds minute. Follicles usually dehiscent.
I.—Leaves pinnate
...
II.—Leave simple.
A. Inflorescence corymbose, pedicels
flowered.
1. Floral shoots 1—3 inches Vmg
% Floral shoots srcmless

...

... 1.

lAndleyana.

normally 1...
...

. . . 2 . arcu-ata.
.,. 3. lujpoleuca,
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B.

Inflorescence paniculate, louver branches cymose
more {ban 1-flowered.
1. Flowers bisexual, white.
(a) Bine carpels villous
...
...
(b) Bipe carpels glabrous
...
...
2. Flowers unisexual, pink
...
...

4.
5.
6.

canescem.
taccimfolia.
bella.

1. Splraa Lintileyana, Wall. Syn. S. sorbifolia, Linn. Vera.
Wopana or Bhiloka, NG-.—A large deciduous shrub with stems up to 15
feet high and 4 inches diameter. Steins often procumbent, sending up
strong adventitious shoots. Bark of young shoots smooth, peejing off
in thin papery strips, becoming roughish and dark brown or grey with
numerous conspicuous circular lenticels on old stems. Blaze "2 inch,
pinkish-brown densely speckled darker. Leaves pinnate, 10—15 inches
long. Leaflets 13—23, 2—4 inches long, sessile, opposite, lanceolate or
linear-oblong, base rounded, apex long-acuminate, margin sharply
biserrate, the terminal leaflet sometimes lobed or imperfectly divided.
Flowers white, '2—*25 inch diameter, in large terminal pa-nicies up
to 18 inches long. Fruit of 5 carpels.
^
Occurs throughout the central and inner ranges from 6,500 to 1,1,000 fceL Sometimes abundant and more or less gregarious on open boulder-strewn ground and stony talus
slopes. Flowers : Jone-July,

2* Spir&a aicuata, Hook /. Syn. S. Zabeliana, C. K. Schn.—A
small deciduous shrub 3—6 feet high with arching stems up to*5 inch
diameter. Twigs sparsely hairy or glabrescent. Bark smooth, deep
reddish-brown with prominent circular lenticels on the mature wood.
Leaves simple, *3—*8 inch long, elliptic or obovate, apex more or less
deeply 3—8-toothed or sometimes entire and usually rounded, pubescent
when young, glabrous when mature, paler beneath. Petiole up to "1
inch long. Flowers white or tinged with pink, *3-"4 inch diameter, in
corymbs terminating short axillary leafy shoots 1—3 inches long.
Pedicels up to '5 inch long, pubescent, the lower usually bearing a leafy
bract. Calyx-tube pubescent. Disk conspicuous. Ripe carpels not
immersed in the calyx-tube, glabrous or pubescent.

i

*

m

Occurs on the inner dry ranges bordering Tibet between 10,000 and 13,000 feet
t
Fairly common. Flowers : July-August.

3. Spfpssa hypoleuca, Dunn. Syn. S. divmifolia, Dunn.—An
erect deciduous shrub with stems 2—10 feet high and up to 1 inch
diameter. Twigs ribbed, tomentose at first, but soon becoming glabrous.
Bark of branches reddish, smooth, becoming grey on old stems. Leaves
simple, '7—1/2 by '3—"6 inch, obovate or oblanceolate, apex rounded
quite entire or shortly 3-Iobed (on vigorous adventitious shoots the leaves
often have a rounder form and may be lobed almost to the base, the
margin of the lobes becoming crenate and the whole leaf being; considerably enlarged. Specimens of such shoots gave rise to the synonym S.

m
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diversifolia), glabrous above, tomentose at first and persistently pubescent on the nerves beneath, pale and somewhat glaucous beneath.
Petiole up to '2 inch long. Flowers white, '35—'55 inch diameter, in
corymbs terminating dwarf axillary shoots which often hear a rosette of
leaves. Disk not conspicuous. Pedicels and calyx sparsely hairy or
pubescent, Eipe carpels hairy along the ventral suture, not immersed
in the calyx-tube.
Occurs along- itlie main Himalayan range between 8,000 and 10,000 feet, but not
on the central and outer ranges. It is somewhat gregarious and is usually found growing
on limestone, preferring shady forest and north nspects. Flowers : May-June.

5, Splraa canescens, D. Don. Venn Mairaia, NG.
Mairah,
BK.—An erect deciduous shrub with stems up to 15 feet high and 2*5
inches diameter. Branches usually arching. Twigs densely pubescent
when young. Bark reddish-brown or grey, slightly rough with small
circular raised lenticels. Blaze less than '1 inch. Leaves simple, *3—*5
inch long (on vigorous adventitious shoots they may attain 1*5 by *75
inch) k elliptic obovate or oblanceolate, base usually cuneate, apex rounded,
entire or 3—5-toothed at the tip, rather thick, more or less densely and
persistently pubescent on both sides, paler beneath. Petiole up to '1
inch long. Flowers white, *3 inch diameter, in cymose panicles terminating* short axillary leafy shoots 1—4 inches long, the shoots usually
all turned tm one side of the branch. Disk conspicuous, yellow.
Pedicels and calyx densely tomentose. Ripe carpels villous, half-sunk
in the calyx-tube.
Occurs throughout the hills between 5,000 and 10,000 feet. Very common in
secondary scrub forest and exposed situations, often on old abandoned cultivation. It
is found on all aspects and shows a tendency to gregariousness. Flowers : May-June.
Fruit : October-November.

5* Spitoa vaccinifolia, D. Don.—A subdeciduous shrub with erect
or arching stems 2—6 feet high and up to "85 inch, diameter. Bark
fairly smooth, dark bluish-grey when old, reddish-brown when young.
Leaves simple, variable in size, *5—1*5 inches long (on vigorous adventitious shoots they often attain 2*5 inches long), the flowering shoots
usually bearing large leaves, ovate or elliptic-lanceolate, base narrowly
or broadly cuneate*apex acute or obtuse, margin crenate or serrate and
seldom entire, glabrous above, pale glaucous and glabrous or hairy on the
nerves beneath. Petiole '15—*4 inch long. Flowers white, *15—"2
inch diameter, in dense terminal and lateral branched corymbose cymes
1—4 inches across. Pedicels villous. Eipe carpels glabrous; half-sunk
in the calyx-tube.
Occurs throughout the hills between 4,500 and 7,500 feet. Very common, with a
tendency to gregariousness in open banj forest. It is also commonly found growing on
banks between cultivation and in scrub forest. Flowers : May—July. Fruit : Sejitember-October.
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6* Spiraea bella, Sims.—A small erect deciduous shrub 2—4 feet
high with stems up to "25 inch diameter. Leaves simple, 1—1'5 inches
long, ovate elliptic or lanceolate, coarsely serrate especially in the upper
half, thin, membranous, pale glaucous beneath, glabrous above, glabrous
or hairy on the nerves beneath. Petiole '1—"3 inch long. Flowers
unisexual, 3 inch diameter, pink or white tinged with pink, in branched
corymbose cymes 1—3 inches across terminating axillary shoots 2—8
inches long. Pedicels villous. Eipe carpels glabrous except for a few
hairs on the ventral suture, brown, shining, not sunk in the calyx-tube;
styles spreading, as long as the valves.
Occurs on the central and inner ranges between 8,500 and 10,000 feet. Common
and often gregarious in silver fir and Quercus semecarpifoUa forests. Flowers : May—
July.

6. POTENTXLLA, Linn.
Perennial herbs, rarely shrubs. Leaves digitately or pinnately
compound, the leaflets usually lobed; stipules adnate to the petiole.
Flowers white or yellow, rarely reel, solitary or in corymbose cymes;
bracts leafy; bracteoles 5, rarely 4, under the calyx. Calyx persistent;
lobes 5, rarely 4, valvate. Petals 5. Stamens many, 1- or moreseriate, rarely definite. Carpels many on a small dry receptacle; ovule
solitary; style persistent or deciduous, ventral or terminal. Ffuit of
many achenes, clustered on the dry receptacle.
I.—Flowers on woody shoots-.
1. Leaflets 5—11, *2—*4 inch long ...
... 1. fruticosa.
2. Leaflets 3, *4—"8 inch long
...
... 2. rigida.
II.—Flowers on leafy herbaceous shoots. Leaflets 3
... 3. eriocarpa.
In addition to the above P. Sibbaldi, Haller. which has been recorded from the inner
ranges between 9,000 and 14,000 feet has a woody roolsiock, but practically no stem. It.
has trifoliolate leaves radu-r similar in shape to* those of P. eriocarpa, but smaller and
clothed with silky-hairs. The yellow flowers are about "5 inch diameter in leafy silky
cymes.

1. Potentllla fruticosa, Linn.—A deciduous shrub 6—18 inches
high with densely matted flexible decumbent or creeping steins up to '5
inch diameter. Bark reddish-brown exfoliating in thin papery fibrous
strips. Leaflets 5—11, '2—*4 by '05—'15 inch, oblanceolate, apex
acute or rounded, densely clothed with white silky Jiairs on both surfaces, the uppermost pair with decurrent bases, the remaining leaflets
whorled about the rachis. Petiole *1—*3 inch long, silky-hairy.
Stipules *1—'3 inch long, ovate, brown, membranous, thinly silky-hairy
or glabrescent. Flowers yellow, '6—1*2 inches diameter, solitary or
2-3 together at the ends of the branches. Peduncles up to *5 inch
long, villous. Bracteoles 5, as long as but narrower than the calyxlobes, silky on both sides. Calyx-lobes silky without, glabrous within.
Occurs on 'the drier ranges bordering Tibet between 10,000 and 14,000 feet.
Common. Flowers : July-August. The species here described is var. oclireata, Lindl.
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2. Potentllla rigfda, Wall—A bushy deciduous shrub 1—3 feet
high with stems up to 1 inch diameter. Bark very rough, pale buff or
cinnamonrbrown, peeling off in papery strips. Leaflets 3, *4—'8 by "15
—*3 inch, narrowly elliptic or oblanceolate, acute, clothed densely above
less densely beneath with glistening white silky hairs, the lateral with
broad bases. Petiole 'lo—*6 inch long, silky-hairy. Stipules "3—'6
inch long, ovate, brown, membranous, silky-hairy. Mowers yellow,
"7—1*5 inches diameter, solitary; peduncles up to 1 inch long, villous.
Bracteoles 10, in pairs between the caJyx-lobes, silky on both sides.
Calyx-lobes silky without, glabrous within.
Occurs along the slopes of tHe main Himalayan range between 8,000 and 1.2,000
feet. Fairly common on open sunny aspects and on steep rocky ground. Flowers :
June—September.

3. Potentilla ei?ioeai?pa9 Wall.—A small deciduous shrub, the twigs
densely covered with overlapping stipules. Leaves 3-foliolate. Petiole
1—3 inches long, slender. Stipules about *5 inch lo'ng, silky. Leaflets
'5—1*5 inches long, cuneate and entire in the lower half, deeply incised
and &othed in the upper half, glabrous. Flowers *8—1*2 inches
diameter, yellow, solitary, axillary and terminal, borne on slender herbaceous leafy shoots which arise from the tips of the stout woody
branches.
•**

Occurs along the main Himalayan range between 9,000 and 14,000 feet.
plant is sometimes much reduced at high elevations. Flowers : July—September.

The

7. ROSA, Linn. (The Bases.)
Erect sarmentose or climbing shrubs, usually prickly. Leaves
alternate, imparipinnate; leaflets serrate; stipules adnate to the petiole.
Flowers terminal, solitary or corymbose; bracts rarely persistent;
bracteoles 0. Calyx-tube with a contracted mouth; lobes 4-5. Petals
4-5, usually large. Disk lining the calyx-tube, thickened in a ring at
the mouth. Stamens many, inserted on the disk. Carpels many,
rarely few; styles sometimes connate above; ovule solitary. Fruit a
fleshy calyx-tube enclosing a cluster of coriaceous or bony achenes.
I.—Erect shrubs.
1. Flowers 5-merous, pink.
(a) Leaves 2—8 inches long, leaflets 7—11
(b) Leaves 1—3 inches long, leaflets 5—9
2. Flowers 4-merous, white or yellow ...
II.—A climber. Flowers white
...
...

... 1.
... 2.
... 3.
... 4.

macrophylla.
Webbiana.
sericea,
moschaia.

1. Rosa niaeropfaylla, Lindl. Veru. Kunja, NGk—An erect
deciduous shrub with stems up to 15 feet high and 4 inches diameter.
Bark dark purplish-green or nearly black ultimately becoming pale buff
on old stems and exfoliating in large papery pieces. Blaze "1—"25 inch,
pink, rather fibrous. Prickles nearly straight, brown. Twigs glabrous.
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Leaves 2—8' inches long. Petiole pubescent, often prickly. Stipules
adnate to the petiole, broad, spreading. Leaflets 7—11, mostly '5—1
inch long,- elliptic, usually nearly glabrous, finely simple-serrate almost
from the base. Flowers pink, 1—2*5 inches diameter, solitary or'
corymbose. Peduncles, pedicels and calyx more or less bristly-glandular.
Bracts '8—'5 inch long, ovate or lanceolate. Calyx-lobes 1-2 inches
long, exceeding the petals, tips dilated sometimes toothed. Fruit red,
'5—1*5 inches long, irregularly oblong or pyriform, glandular-hairy,
fleshy.
Occurs throughout the hills between 6,000 and 12,000 feet. Very common in
forests of silver fir, spruce and lcarshu. Flowers : April—June. Fruit: SeptemberNovember,

2* Rosa Webblana, WwIL Verm. Shedum, Bhotia.—An erect
deciduous shrub 5—10 feet high with steins up to 2 inches diameter.
Bark of young stems pink or reddish-brown becoming pale brown or
ashy on old stems. Twigs glabrous. Prickles numerous, straight or
nearly'so, at first pink, then bright yellow and finally grey. Leaves
usually 1—3 inches long. Petiole glabrous or pubescent, more dt less
glandular, often prickly. Stipules adnate to the petiole, usually small.
Leaflets 5—9, *2—1*3 inches long, suborbicular or obovate, glabrous or
pubescent beneath, rather coarsely simple-serrate except towards the
base. Flowers pink or deep red, 1—8 inches across, usually solitary.
Peduncles and calyx usually bristly-glandular. Bracts variable. Calyxlobes *5—1*5 inches long, usually with dilated tips. Fruit reel, ovoid
or globose, *5—P5 inches long.
Occurs on the dry interior ranges around Nifci at the head of the Dliauli valley in
North Garhwal between 9,000 and 18,000 feet. Fairly common on open stony ground
associated with Juniper it $ macropoda, Rosa sertcea, etc/ Flowers : June-July.

3. Rosa serfcea* Lindl. Verm Durkunja, NG. and BK.—An
erect deciduous shrub 5—10 feet high with stems up to 1 inch diameter.
-Bark of young stems smooth and reddish-brown, becoming silvery-grey
or brown on old stems. Twigs glabrous, without bristles, unarmed or
.with distant prickles. Prickles straight, compressed, as broad at base
as long. Leaves 1—3 inches long, not aromatic. . Petiole pubescent,
rarely prickly. Stipules adnate to the petiole, apigulate, glabrescent.
Leaflets 7—9, *5—1 inch long, usually oblong, toothed only towards the
blunt apex, glabrous' above, glabrous or pubescent beneath with silky
midrib, but no minute glands beneath. Flowers white 1"2—2 inches
diameter, solitary, ebracteate, scented. Peduncle glabrous, without
glandular hairs, '£—*8 inch long. Calyx-tube usually glabrous, lobes
long-pointed, densely pubescent. Fruit bright red, '5—*75 inch
diameter, globose.
Occurs throughout the hills between 8,000 and 11,500 feet. Common in forest and
on open ground. Flowers ; May-June. Fruit: October-November.
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The plant I have described above seems to agree with the original description of R.
aericea as given by Lindley. It also agrees with Franehei's forma glabrescens as described
in his Plantse Delavayaiue, Plantes do Chine, 1889; but these descriptions are very
meagre.

Var. glanduksa. Vem. Shednm, Bhotia.—An erect deciduous
shrub 5—8 feet high. Bark of young stems reddish, becoming grey on
old stems. Twigs glabrous, densely clothed with glandular bristles,
arnica with prickles. Prickles straight, compressed, often as broad as
long. Leaves 1-2 inches long, very aromatic. Petiole tomentose, unarmed. Stipules adnate to the petiole, apiculate, glabrous within,
tomentose without. Leaflets 7—11, *8—*7 inch long, usually oblong,
toothed only towards the blunt apex, pubescent or tomentose above,
more or less densely hairy with numerous minute yellowish glands
beneath. Flowers pale yellow or nearly white, 1*5—2*5 inches diameter,
solitary, ebracteate, scented. Peduncle pubescent, with glandular hairs,
"5—1*3 inches long. Calyx-tube pubescent; lobes long-pointed,
tomentose. Emit "25—'35 inch diameter, globose or slightly obovoid.
Cecurs cm the interior drier ranges bordeiin*f Tibet between 9.000 and 12,000 feet.
Common on open stony ground. Flowers : May—July.
This plant has hitherto been included under Rosa sericea Lindl. of which it has
been considered a variety. I am inclined to regard it as a clistine!; species. I t does not
agree with any of the forms described by Franchet in his Plant© DelavayansG. It
resemble^ his forma pteracantha in the hairy leaves and calyx-tube," but does not possess
the greatly elongated and winged prickles.

5. Bosa meschata, J. Herrman.—A large subdeciduous rambling
climber with stems up to 5 inches diameter and 50 feet high. Bark
rough, dark reddish-brown, exfoliating in thin strips. Blaze "15—*25
inch, pale yellowish-brown, sometimes pink towards the outside, very
fibrous. Twigs glabrous. Prickles recurved, brown. Leaves 2—6
inches long. Petioles pubescent, usually prickly. Stipules adnate to
the petiole, narrow, glandular. Leaflets 5—9, 1—3 inches long, ovate
or ovate-lanceolate, acute or acuminate, glabrous above, puberulous
beneath, serrate. Flowers white, fragrant, 1—1*5 inches diameter, in
terminal compound corymbs. Peduncles and pedicels grey-pubescent,
not prickly or bristly. Calyx-lobes lanceolate, caudate-acuminate, entire
or piunatifid. Fruit orange-red or dull red, globose or ovoid, "3—*6 inch
long.
Occurs throughout the hills between 3,000 and 8,500 feet. Very common in c/wr
and banj forest, especially in depressions md bordering streams. Flowers : April—June.
Fruit : October—February.

8. PYEUS, hum.
Trees or shrubs, usually deciduous. Leaves simple or pinnate.
Flowers white, pink or red, in. cymes or corymbs usually terminating
dwarf side shoots. Calyx-tube usually urceolate; lobes 5, persistent or
deciduous. Petals 5. Stamens 20 or more. Disk annular or lining the
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calyx-tube. Carpels 2—5, connate, adnata to the calyx-tube; styles
free or connate below; ovules 2 in each cell. Fruit a pome, fleshy, 2—5celled, cells with a cartilaginous or membranous, often 2-valved
endocarp.
I.—Leaves simple.
1. Leaves glabrous or glabrescent beneath when
mature.
(a) Fruit brown, *5—1 inch diameter
... 1. Paahia.
(b) Emit red, *3-'4 inch diameter ...
... 2. baceata.
2. Leaves persistently woolly-tomentose beneath.
(a) Leaves lobulate
...
...
... 8. lanata.
(b) Leaves not lobulate
...
...
... 4. vestiia.
II.—Leaves pinnate.
1. Inflorescence
rusty-tomentose. Leaflets
1-2
inches long
*
...
...
... 5. Joliolosa.
2. Inflorescence glabrescent. Leaflets *4—1 inch
long
...
...
...
... (5. microphylla.

1- Pyras P&shla, • Buck.—Ham. Vera. Mglial, Gen. Mahal,
NG-. Meb, A.—A small deciduous tree attaining 6 feet girth and 5Q feet
high. Bark rough, dark brown or blackish, split up by deep cracks and
exfoliating in small woody rectangular scales. Blaze *5—*75 inch, soft,
pinkish turning brown on exposure. Stems sometimes armed with
stout spines when young. Twigs woolly when quite young* soon
• becoming glabrous. Leaves simple, 2—4 inches long, lanceolate or
ovate-lanceolate, acuminate, sometimes caudate, crenate, woolly when
quite young, glabrous and shining above, glabrescent beneath when
mature, drying black. Petiole slender, up to 1*5 inches long. On young
plants the leaves are often 3—5-lobed and sharply serrate. Flowers
white, fragrant, '8—1 inch diameter, in corymbs or umbels. Pedicels
•5—2 inches long, woolly. Calyx-tube glabrous or woolly without.
Fruit globose, "5—1 inch diameter, brown ultimately turning black,
rough with pale raised specks.
Occurs throughout the hills between 2,500 and 8,000 feet. Common in most types
of forest found at these elevations. Flowers: February—April. Fruit : .December—
February.

2. Pyras b&cscaia, Linn. Eng. The Siberian Grab.—A small
deciduous tree with short bole and rounded crown attaining 5 feet girth
and 20 feet high. Bark rough, reddish-brown., exfoliating in thin
scales. Blaze *2—*25 inch, yellow. > Twigs sparsely hairy when young,
soon becoming glabrous. Old stems usually armed with stout, simple or
branched spines 1—3 inches long. Leaves simple, 2—i inches long,
usually elliptic, acute or shortly acuminate, finely crenate-serrate, at first
pubescent on the nerves on both faces ultimately quite glabrous. Petiole
*5—1 inch long, pubescent at first, glabrous or glabrescent when mature.
Flowers white, *75—1 inch diameter, in umbels or fascicles on short
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lateral leafy shoots. Pedicels slender, glabrous, 1—1/75 inches long.
Calyx-tube glabrous, *1 inch long; lobes lanceolate-acute, '2-'3 inch long,
glabrous without, tomentose within. Fruit red, *3-'4 inch diameter,
ovoid or globose, smooth.
Occurs throughout the hills between 5,500 and 8,500 feet. Scarce, particularly in
the outer ranges. Generally found in open forest. Flowers : April. Fruit : October—
November.
There is a variety found at about 9,000 feci which differs very markedly from the
usual form which I have described above, and it wilt repay further investigation'. In
tins variety the petioles midrib and nerves beneath are densely torn en lose. Pedicels and
calyx-tube ^ are also densely tomentose. The i'ruit is somewhat larger and slightly rough,
reddish-green with a few white spots (Lambert).
From the herbarium material available
the leaves appear to be also larger and more acuminate.

3. Pyras Janata, D. Don. Yern. (lahto, KG. Maul, OA.—A small
deciduous tree attaining 4 feet girth and 80 feet high. Bark rough,
exfoliating in thin woody pieces. Blaze *5 inch, pinkish-brown. Twigs
clothed when young with deciduous white wool, ultimately becoming
glabrous and shining. Leaves simple, about 3—6 inches long, broadly
ovate^or elliptic, loosely woolly above when quite young, glabrous except
sometimes on the midrib when mature, white-woolly beneath; margins
tabulate and serrate, lateral nerves 8—1*2 pairs. Petiole "2—1 inch long,
stout, woolly. Flowers white, scented, '6—1 inch diameter, in terminal
or subliminal woolly corymbs. Calyx-lobes lanceolate, acute, '1 inch
long, glabroitfe outside, woolly within. Fruit about 1 inch long, globose
or pyriform, orange-yellow usually tinged with red and speckled with
small dots.
Occurs throughout the central and main Himalayan ranges between 8,000 and 10,000
fee't. Often associated with silver fir or kurxhu. but though fairly common in certain
localities is generally local in its distribution. Flowers : April-May. F r u i t : OctoberNovember.

i . Pyras vestita. Wall. Yern. Mali, G.—A medium-sized
deciduous tree with spreading crown and short bole attaining 9 feet
girth and 60 feet high. Bark rough on old stems, dark grey or silvery
often deeply cracked and furrowed, exfoliating in thin scales. Blaze
o—1*5 inches, purplish-brown, rather soft. Leaves simple, 4—9 by
2—4*5 inches, broadly ovate or elliptic, densely white-woolly above when
quite young, eventually becoming glabrous or glabrescent, white-woolly
beneath, margin with somewhat irregular small serrations, the basal
portion often entire, apex usually acute, lateral nerves 10—14 pairs.
Petiole '3—*5 inch long, stout, woolly. Flowers while, *6 inch diameter,
in terminal woolly corymbs. Calyx-lobes woolly without and within.
Fruit '5—*75 inch diameter, globose, greenish-yellow often tinged with
red and covered with small brown spots.
Occurs throughout the central and main Himalayan ranges between 8,000 and
10,000 feet. Common in silver fir and h-arshu forests. Flowers : May-June. Fruit :
October-November.
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5. Pyras foliolosa, Wall. Vein. Saulu cr Ghiya, NG.—A large
'deciduous shrub usually 6—10 feet, high, but steins attain 25 feet high
and 12 inches diameter. At high elevations the stems form a knotted
mass arching upwards. Bark of young stems smooth, pale often silvery
and sometimes reddish, of old stems rough exfoliating in thin flakes.
Blaze *25—'5 inch, with short fibre, pinkish, almond-scented. Leaves
pinnate, 5—10 inches long; rachis rusty-tomentose beneath, narrowly
winged. Stipules small, foliaceous. Leaflets 17—25, linear-oblong, 1-2
by *25—'5 inch, shining and glabrous above or pubescent on the midrib,
pale and glabrous beneath or more often tomentose on the midrib, sharply
serrate in the upper half with a prominent apiculate tip. Flowers *8—
'35 inch diameter, white or sometimes pink, fragrant, in dense branched
corymbs 2-8 inches long, the branches rusty-tomentose, bearing conspicuous hairy bracts up to '6 inch-long, which fall off after flowering. Calyx
green. Fruit globose, "2—*5 inch diameter, glabrous, pink or white.
Occurs throughout Me main Himalayan van go between (A,:J-.>-J and 13,000 feet.
Very common as an associate of Betuln utilis, Rhododendron, cavtipanvhium oijp Abies
Wcbbiana. Often forming gregarious -undergrowth, especially on m.rth aspee s. Flowers :
May-June. Fruit : September-October.

6, Pyras micfophylla, Wall "Vern. Saulu or Haldo, NGk—A
large deciduous shrub, the stem attaining 12 feet high and 3®inches
diameter, the lower portion often procumbent and archmg upwards.
Bark smooth, light.grey or reddish-brown. Leaves pinnate 2*5—7 inches
long; rachis glabrous beneath, narrowly winged. Stipules small, foliaceous. Leaflets 17—29, elliptic or oblong, "4—1 by *2—"4 inch, upper
surface glabrous or nearly so, lower surface glabrous, margin sharply
serrate except at the base, apex rounded not apiculate. Flowers *3-*4
inch, diameter, pink or occasionally white, fragrant, in sparingly-branched
corymbs 1*5—3 inches long, the branches glabrescent or with scattered
long hairs, bearing small linear glabrous bracts up to *2 inch long which
fall off before the flowers open. Fruit *3 inch long, oblong or globose,
glabrous, pinkish.
Occurs throughout the main Himalayan range between 10,000 and 12,500 feet, in
similar localities ^ to P. foliolosa, but vdiereas P. foliolosa is commoner on the southern
spurs of the main range, P. microphylfa is commoner on the dry ranges to the north.
The two species, though often found growing together, are I think distinct in this area,
though there may be intermediate forms elsewhere. Flowers : May-June. Fruit : September-October.

9. STRANV^BSIA, Lindl.
Trees or shrubs. Leaves simple, entire or serrulate. Flowers in
corymbs. Calyx-tube obovoid; limb dilated, 5-toothed. Petals 5,
obovate. Stamens 20, inserted in the mouth of the calyx. Ovary
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5-celled; styles 5, connate half way up; stigma 2-fid; ovules 2"in each
cell.. Fruit snbglobose, 5-celled; endocarp crustaceous, dehiscing
longitudinally.
StranvaBsia glaucescens, Lindh Vera. Gadh-mehal, G. Garmal
A.—A medium-sized evergreen or sub deciduous tree with rather dense
crown attaining 6*5 feet girth and 70 feet high. Young plants and
adventitious shoots sometimes armed with stout straight spines up to
2 inches long. Bark reddish-brown, rough, exfoliating in irregular
woody strips and scales. Blaze "35—"5 inch, soft, pink turning orangebrown on exposure. Leaves 3'5—8'5 by 1*25—2'25 inches, oblanceolate
or obovate,. apex abruptly acute or sometimes rounded* margin finely
serrate often entire towards the base, rarely quite entire, coriaceous,
downy beneath when quite young, soon becoming glabrous on both
surfaces, glossy dark green above, pale and glossy beneath when mature,
secondary nerves indistinct. Petiole "4—'8 inch long. Flowers white,
scented, *5—'7 inch diameter, in terminal branched corymbs 2—4 inches
acrosf, the lower branches often axillary, branches clothed with white
woolly deciduous tomentum. Fruit *2—"5 inch diameter, globose or
ovoid, apex truncated, orange, woolly-tomentose at first becomingglabrous or sparsely downy when ripe.
Occurs tltfougliOTit the hills between 2,500" and 7,000 feet. Fairly common along
ravines in banj or chir forest. Flowers : May-June, F r u i t : October—January.

10. CEATiEGUS, Linn.
;Shrubs or small trees, often thorny. Leaves usually deciduous,
simple; stipules deciduous. Flowers white or red, in terminal corymbose
cymes, rarelj?" solitary. Calyx-tube contracted at the mouth; lobes 5,
persistent or deciduous. Petals 5, inserted at the mouth of the calyxtube. Stamens usually many. Carpels 1—5, adnate to the calyx-tube;
styles as many as carpels, free or more or less united; ovules 2 in each
cell. Fruit formed from the enlarged calyx-tube, containing a bony 1—5celled stone, or 1—5 separate one-seeded pyrenes.
Crataegus ovennlata, Roxh. Vera. Ghingdrti, G-.—An evergreen
shrub with stems up to 15 feet high and 9 inches diameter, armed with
stout spines. Bark pale brown, fairly smooth. Blaze *25—*35 inch,
with very short fibre, pink turning orange-brown on exposure. Leaves
simple, 1—3 by *3—*7 inch, linear-oblong or oblong-lanceolate, crenulate,
coriaceous, shining dark green above, glabrous, apex usually obtuse, base
narrowed into a marginate and channelled petiole *1—*4 inch long.
Flowers white, '2-*3 inch diameter, in many-flowered terminal corymbose
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cymes, the lower branches axillary. Fruit *2—'4 inch diameter, globose,
apex more or less truncated, smooth, glabrous, scarlet.
Occurs throughout the hills between 2,000 and 7,000 feet. Common on waste land,
also in chir and banj forest, but; especially along the banks of open streams and in such
localities it is somewhat gregarious and sometimes forms dense thickets. Flowers : AprilHay. Fruit : July—November.

•

11. COTONEASTER, Medik.

Small trees or shrubs, erect or decumbent. Leaves alternate,
simple, entire; stipules deciduous. Flowers small, solitary or in cymes,
white or pink. Calyx-tube turbinate or campanulate ; lobes 5, persistent.
Petals 5. Stamens indefinite, usually 20, inserted at the mouth of the
calyx-tube. Carpels 2—5, adnate to the calyx-tube; styles free; ovules
2 in each cell. Fruit a drupe with 2—5 one-seeded pyrenes.
-Corolla erect in flower, flowers not opening widely,
usually pink. Fruit red wThen ripe.
A. Leaves usually less than '5 inch long
1.
B. Leaves usually more than *5 inch long.
1. Cymes loose, 3-many-nWerecl.
(a) Leaves glabrous or nearly so ...
'2.
(6) Leaves tomentose beneath
3.
2. Cymes 1—5-flowered.
(a) Leaves adpressed-hairy,
greatest
widrh
below the middle, apex acute
(b) Leaves more or less tomentose beneath,
mostly rounded at both ends...
5.
II.- -Corolla spreading. flowers opening wideiy, usually
white.
A. Leaves less than 8 inch long.
1. A low or prostrate shrub. Flowers 1—3 together
...
... •
(>.
2. An erect shrub G—10 fee'; high. Flowers 5—8
together
B. Leaves more than '8 inch long.
1. Fruit black when ripe.
(a) Inflorescence puberulous
(b) Inflorescence densely woolly-tomentose
2. Fruit scarlet when r.ipe
.. lo.

distich a.

rosea.
obovata.

acuminata.
integerrima.

micropliyUa,
sp.

baciUaris,
Lindleyi.
frig i da.

1. Cotoneastev disticha, Lange. Vern. Kmticc Bhotia.—A low
or prostrate rigid much-branched deciduous shrub, the stems attaining
2 feet "high and \5 inch diameter. Bark slightly rough, dark grey or pale
brown. Twigs clothed with white adpressed hairs, becoming glabrous.
Leaves *2—*5 inch long (or up to *8 inch on vigorous shoots) varying
from broad elliptic with acute ends to orbicular with rounded ends,
murcronate, margins 'not recurved, glabrous above, glabrescent or with
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a few long hairs beneath. Petiole up to *1 inch long. Flowers pink or
red, *25 inch diameter, solitary on short lateral leafy shoots. Calyx-tube
and -lobes sparsely hairy outside. Fruit '3--4 inch long., turbinate, scarlet, glabrous or nearly so.
Occurs in the interior drier valleys between 10,000 and 12,000 feet. Sometimes in
deodar or blue pine forest, but more often on open grassy or rocky slopes. Flowers : June.
F r u i t : September-October.

2. Cotoneastef rosea, Edgew.— An erect deciduous shrub 6—10
feet high. Twigs sparsely hairy when quite young. Leaves "5—2 by
'3—1 inch, elliptic, thin, membranous, dark green above and pale
beneath, base rounded or obtuse, mncronate, slightly hairy on the
midrib above and ciliate when young, almost glabrous beneath. Petiole
'1—'25 inch long. Flowers pink, '25 inch diameter, in lax 3—10flowered cymes, *5—1 inch long. Peduncle and pedicels usually
glabrous. Calyx-tube and -lobes usually quite glabrous outside. Fruit
bright red.
Has been collected near Kurkutfci in the Niti valley where it was found growing
in open deodar forest at 10,500 feet. In the Punjab it is found between 8,000 and 11,000
feet. Flowers : May-June.

3. Cotoneaster obovata, Wall.—An erect deciduous shrub up to 8
feet high with, long sparingly-branched shoots. Twigs densely hairy
when young. Leaves usually "8—2 by *6—1*2 inches, but variable and
occasionally up to 4 by 2*7 inches, elliptic, usually rounded at both
ends (apex more acute in Garhwal specimens), clothed with long loose
hairs on the midrib above, densely grey- or nearly white-tomentose
beneath. Petiole '2—*5 inch long. Flowers pink, *3 inch diameter,
in cymes usually much-branched and many-flowered. Calyx-tube and
lobes tomentose without. Fruit red, pyriform.
Has been collected at 9,800 feet in the Niti valley opposite Laung Tillage, where
it was found growing in scrub forest mixed with blue* pine. In Chamba it is found
from 7,000 to 11,000 feet. Flowers':" May-June.

4. CotoneasteF acuminata, Liridl. Vern. Cham-ruins or Ruish,
NG.—An erect deciduous shrub 4—12 feet high with flexible sparinglybranched stems up to 1 inch diameter. Stems often bent over by snow.
Bark smooth, ashy or pale brown. Young twigs densely clothed with
pale yellowish-grey bristly hairs. Leaves 1-2*5 by *4—1 inch (on
vigorous shoots up to 3*5 by 1*5 inches), ovate or lanceolate, base rounded
or broadly cuneate, tapering from somewhat below the middle to a
long point, mueroiiate, hairy especially on the midrib beneath and with
scattered adpressed hairs above, ciliate. Petiole up to *2 inch long.
Flowers "3—"35 inch diameter, pink or white tinged with pink, in 1—5flowered cvmes "5 inch long. Peduncle and pedicels short, clothed as
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also the calyx-tube with bristly hairs. Fruit red, "3 inch long, turbinate.
Occurs throughout the central and inner ranges between 7,000 and 10,500 feet.
Common, especially as an undcrshrub in harshu. forest. The leaves usually turn red before
falling. Flowers :" May-June. Fruit : September—November.

5. Cotcneasier intege?rima, Medik. Syn. C. vulgaris, Liiull.—
An erect deciduous shrub. Young twigs densely grey-hairy, becoming
glabrous. Leaves 1-2 by "7—1 inch, broadly ovate or elliptic, usually
rounded at both ends, mucronate, dull green above and paler beneath,
glabrous or hairy along the midrib above, eiliate, more or less greytomentose beneath. Petiole *1—*3 inch long. Flowers pink, *25 inch
diameter, in 1—4-flowered cymes *5—*7 inch long. Pedicels hairy.
Calyx-tube and -lobes glabrous or with a few long hairs. Fruit "2-"3
inch long, oho void, deep orange-red.
Has been collected at 13,000 feet near Rimkim beyond the Chor-Hoti pass near the
borders of Tibet. Here it was found growing as a low shrub not exceeding '2 feet high,
the branches spreading over the ground surface. In the Punjab Himalaya ir. is found
down to 7,500 feet. Flowers : May-June. Fruit : August-September.

6. Coioneastei? micFophylIas Wall. Vern. Gheri, A. Bugarchilla,
G.—A low or prostrate rigid much-branched evergreen shrub with stems
up to 12 inches high and "5 inch diameter. Twigs sparsely hairy,
becoming glabrous. Leaves variable in size, usually "2—*4 inch long,
oblong, obovate or elliptic, coriaceous, shining and nearly glabrous above
except on the depressed midrib, pale and more or less bristly-hairy
beneath, margins recurved eiliate, apex rounded retuse or apieulate, base
euneate or rounded. Petiole up to *1 inch long. Flowers white, *3-"4
inch diameter, 1—3 together usually solitary. Calyx-tube and -lobes
densely hairy. Fruit "2-*3 inch diameter, turbinate, scarlet.
Occurs throughout the hills between 4,500 and 11,500 feet. Very common on open
grassy and rocky slopes and in blanks in forest, often gregarious. The creeping sterns often
produce roots. Flowers : April—June. F r u i t : September—February. l" have not distinguished C. thymifolia, Baker (in F . B. I.) from the type, and the two do not appear
to be separable either in the field or herbarium by any important character.

Var. bnxlfojia. (sp. Wall, in F. B. L ex parte.)—This variety is
usually distinguishable in the field without difficulty. It has a stouter
stem which may reach 3 feet high and 1 inch dianseter, larger leaves,
namely *3— "75 by "2—'35 inch, and a larger fruit which averages "3-*4
inch diameter. Though common, it is not so abundant as the type and
has not been recorded by me below 6,500 or above 9,500 feet.
7. Cotoneaster sp. Vern. Bdnchra, Bhotia.—An erect shrub
6—10 feet high with rigid branches. Bark smooth, reddish-brown or
grey. Twigs densely grey-tomentose when young. Leaves '3—*6 by
*2-"3 inch, oblong or obovate, base narrowed into the petiole, apex
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rounded 'mucronate, coriaceous, -glabrous above, densely tbraenfose-'
beneath. Petiole up to '05'inch long. Flowers white, scented,"'3 inch '•.
diameter, in dense branched cymes of about 5—8 flowers up to ;6 inch
long. Branches of inflorescence, calyx-tube and -lobes outside thinly
woolly. Fruit red.
The above description is based on two specimens (Noes. 350 and 751) which I
collected in the Dhauli valley, North Garhwal, and which do not quite ngreo with any
described, species. It comes nearest to C. nummularia, Fisch. and Mcy.. but. differs from
this in the more numerous-flowered cymes, the number of flowers -varying from 2—5 in
C. nummularia.
I doubt if true G. nnmmularia is found RO far oast as Kumaon, though
recorded from Kumaon by Duthie. He however probably based his record on his No. 5531
in Kew Herb, collected by him above Ohalek m Byans, and this specimen though named
by him G. nummularia is I believe G. buxifoV.a, Wall, which I have included under G.
micwplnjlla, Wall.
The shrub is fairly common between 7,000 and 31,000 feet in the Dhauli valley
on open rocl<y ground or in (pen deodar forest. Flowers: April-May. F r u i t : AugustSeptember.
.
-

8. Cotoneaster bacillaris, Wall. Yorn. Ruins, G- and NT.—An
erect deciduous shrub with steins up to 20 feet high, and 9 inches
diameter. Bark riough, reddish-brown, exfoliating in Hrregular thin
pieces. Branches smooth, ashy-brown. Twigs sparsely hairy or greytomentose when quite yotrng. Blaze '25—'35 inch, soft, not fibrous,
pink wi^h darker streaks which turn orange-brown on exposure. Leaves
1*5—3 by '7&—1*5 inches, elliptic or oblanceolate, base narrowed into
the petiole, tip rounded or acute, often mucronate, glabrous or pubescent
on the midrib above, glabrous or pubescent beneath, quite glabrous on
both surfaces when mature. Petiole "2—*4 inch long. Flowers white,
"25—"3 inch diameter in few- or niany-fiowered branched cymes '&—1*5
inches across. Branches of inflorescence, calyx-tube and -lobes puberulous. Fruit unglossed black, *2—*35 inch diameter, globose, contrasting with the pink pedicels,
Occurs throughout the hills between 6,000 and 8,000 feet. Common in secondarygrowtli forest near villages and sometimes gregarious. Punjab specimens are often more
hairy, but the description here given covers I think the variations found in this area,
to which I have confined myself owing to the confusion among the species of this genus.
Flowers : April—June. Fruit : September—February.

9. GotoneasteiT Lindleyl, Stead. Vern". lDhuins, Bhotia.—A"
deciduous shrub with spreading branches up to 12 feet high *and 6 inches
diameter. Bark of young stems and branches quite smooth, becoming
somewhat rough and pale grey when older. Twigs densely greytomentose when young. Leaves '8—2 by '5—1*75 inches, broadly
elliptic or obovate, glabrescent or hairy above becoming glabrous when
mature, persistently more or less tomentose beneath, base usually
rounded, apex usually rounded sometimes retnse, mucronate. Petiole
,15

226

XXXIV.—BO SAOEiE.

•1_*8 inch long. Flowers white, '3—"35 inch diameter, in- fewflowered branched cymes *5—1 inch across. Branches of inflorescence,
calyx-tube and -lobes densely woolly-tomentose. Fruit black.
Occurs in the dry inner valleys bordering Tibet between 7,500 and 10,500 feet.
Pound associated with deodar and bine pine, but is not common. 1 am a little doubtful
whether this is true G. IAndleyi; it is very close to C, baciilaris, but" differs from Kiimaon
specimens of the latter in its hairier leaves and inflorescence. Flowers : May-June.
Fruit; September.

10. Cotoneastei* friglda, Wall—A deciduous shrub or small tree
up to 12 inches diameter and 20 feet high. Bark pale grey. Twigs
densely grey-tomentose when young. Leaves 2—4 by 1—1*7 inches,
oblong-lanceolate or elliptic, base narrowed into the petiole, apex
rounded mucronate, upper surface glabrous or pubescent on the midrib,
lower surface more or less woolly-tomentose especially on the midrib
when quite young soon becoming glabrous except the midrib. Petiole
'15—*4 inch long. Flowers white, *2—*25 inch diameter, in numerousflowered much-branched cymes 1*5—2*5 inches across. Branches of
inflorescence, calyx-tube and -lobes densely woolly-tomentose. Fruit
globose, about *2 inch diameter, scarlet.
Occurs along the Dhauli valley of North Almora at 10,000 feet. Flowers : JulyAugust.
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Trees, shrubs or herbs. Leaves alternate with stipules adnate to the
petiole or 0, or opposite and ex^tipulate. Flowers usually hermaphrodite,
regular. Calyx nsually 5-merons, more or less adnate to the ovary. Disk
cup-like or sometimes reduced to intra-staminal glands. Petals usually 5,
rarely 0, usually perigynous, imbricate or valvate. Stamens inserted with
the petals, equalling or double their number, rarely indefinite. Carpels
usually 2, less often 3—5, united in a usually 2-rarely 3—5-celled ovary,
with axile placentae, sometimes 1-celled with parietal placentae; ovules
many. Fruit an indehiscent capsule or an indehiscent berry.
I.—Leaves opposite.
A. Flowers in large terminal corymbose cymes,
inconspicuous, but usually with a few large
conspicuous sterile outer flowers ...
...
B. Flowers conspicuous, white, in small terminal
inflorescences, no sterile flowers.
1. Stamens 10. Hairs stellate
...
...
2. Staments' 20—40. Hairs simple ...
...
II.—Leaves alternate.
1. Leaf-base 1-nerved, Fruit a capsule
...
2. Leaf-base 3—5-nerved. Fruit a berry
...

I.

1.

Hydrangea.

2.
3.

Deutzia.
Pkiladelphus.

4.
5.

Ilea.
Ribes.

HYBKANGKEA, Linn.

Erect, or climbing shrubs or trees. Leaves opposite, exstipulate.
Mowers in terminal corymbs, the outer flowers often sterile and larger
than the fertile inner flower's. Calyx-tube adnate to the ovary, turbinate
or hemispherical; limb truncate or 4-5-toothed. Petals 4-5, valvate.
Sterile flowers apetalous, but calyx-limb with 4-5 large petaloid veined
segments. Stamenis 8—15, inserted at the base of an epigynous disk.
Ovary inferior, more or less incompletely 2—4-celled; styles 2—4, free or
connate at the b^se; ovules numerous. Fruit a membranous capsule,
crowned by the calyx-limb and the persistent styles, 2—4-celled.
I.—A climber
...
...
..•
,..
-II.—Erect trees or shrubs.
1. Petiole '&—1*2 inches long. Upper surface
of mature leaves with scattered adpressed
hairs over the whole surface
...
...
2. Petiole 1*2—2*5 inches long. Upper surface
of mature leaves glabrescent or puberulous on
the nerves ...
...
...
...

1.

altissima.

2.

aspera,
j

3.

vesttta.
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1. Hydrangea altissima, Wall.—A large deciduous climber', climbing by means of adventitious roots. Bark pale brown, flaking off in
long papery strips. Leaves 3—7 by 2—4*5 inches, ovate, acuminate,
thin, membranous, serrate, glabrous except in the axils of the nerves
and sometimes along the main nerves. Petiole 1—3 inches long, base
sub-amplexicaul, hairy. Flowers in terminal hairy corymbose trichotomous cymes 4—6 inches across; usually some of the outer flowers
sterile, '8—1*2 inches diameter, with enlarged white suborbicular or
broadly elliptic petaloid calyx-lobes; fertile flowers "1 inch diameter,
greenish, scented. Bracts, the lower 1*5 inches long, lanceolate,
acuminate; bracteoles *1 inch long, linear; all caducous. Petals falling
off in a calyptra. Stamens '10—15, conspicuous. Capsule "15 inch
diameter, subhemi spheric, trim eat e.
Occurs throughout the central and inner ranges between 5,000 and 9,000 feet.
Common in shady ravines in oak forest. Flowers": May-June.

2. Hydrangea aspera, Don.—A deciduous shrub 5—10 feet high'
with stems up to 4 inches diameter. Bark pale buff or pale brown, peelirfg
off in thin papery scales. Branches covered with small circular lenticels.
Blaze "1 inch, pale greenish or pinkish. Young shoots densely adpressedhairy. Leaves 6—10 by 2*5—4 inches, elliptic or oblong, closely dentate,
acuminate, base rounded or acute, with scattered adpr'essed hay^s above,
rather densely clothed with spreading hairs beneath, undersurfaee whitish, with 7—10 pairs of arcuate lateral nerves. Petiole *5—1'2 inches
long, hairy. Mowers in terminal tomentose trichotomous corymbose
cymes 6—10 inches across, the lower branches usually in the axils of
reduced lanceolate leaves; some of the outer flowers sterile, 1-1*8 inches
across with enlarged white suborbicular or broadly elliptic petaloid calyxlobes which are sparsely hairy at first; fertile flowers *2 inch diameter.
Bracts; the lower *6-*7 inch long, lanceolate, acuminate; bracteoles
*1—*3 inch long, linear-lanceolate; all densely hairy and caducous.
Petals expanding, not falling off in a calyptra. Capsule "1—*15 inch
diameter, subhemispheric, truncate.
Occurs on the slopes of the main Himalayan range between 4,«D00 and 7,000 feet,
Bather scarce, usually found in shady moist rnvines. The leaves turn vellow before
falling. Flowers : July. Fruit : December—February.

8o Hydrangea vestlta, Wall—A large deciduous shrub 5—15 feet
high or occasionally a small tree up -to 3 feet girth and 20 feet high.
Bark pale brown, rough, exfoliating in small somewhat corky scales.
Twigs quite smooth, pale brown, with prominent distant circular raised
lenticels and large pith. Blaze *25 inch, white, with a rather slimy
juice. Leaves 6—12 by 3*5—5 inches, broadly elliptic, closely dentate
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•the teeth mticronate, shortly acuminate, base usually acute rarely sul
- cordate, puberulous above becoming dull green and glabrescent wrhe
: mature, rather densely white-tomentose beneath, with 8—11 pairs <
.arcuate secondary nerves. Petiole 1*2—2'5 inches long, hairy, pink c
red, grooved, base sub-amplexicaul. Flowers in terminal tomentos
trichotomous corymbose cymes 6—8 inches across; some of the oute
flowers sterile, 1-1*8 inches diameter with enlarged white suborbicula
or broadly elliptic petaloid calyx-lobes. Petals expanding, not falling o1
in a ca-lyptra- Capsule '1—'15 inch diameter, subglobose, the uppe
' third truncate and crowned by a disk formed by the bases of the (usually
3) persistent styles.
Occurs on the slopes of the main. Himalayan range between 8,000 and 11,000 feet
Fairly common In silver fir and ka-rslai forests on north aspects. The leaves turn brigh
yellow be'oro falling. Flowers : July-August. Fruit : November-December.

2. DEUTZIA, Thtmb.
•> Deciduous shrubs, usually clothed with stellate hairs. Leaves
opposite; stipules 0. Flowers hermaphrodite, white, axillary, solitary m
corymbose. Calyx-tube campanulate, adnate to the ovary, thickened
and hardened in fruit; lobes 5, yalvafce. Petals 5. Stamens 10, rarely
11?—15; filaments • often with 2 teeth. Ovary 3—5-celled, inferior;
styles 3—5 ; ovules numerous, a-xile. Capsule splitting septicidally from
. below upwards into separate carpels which dehisce .at the apex, but
remain attached to the axis.
Leaves green beneath. Calyx-lobes blunt
Leaves grey beneath. Calyx-lobes acute

...
...

...
...

1.
2.

corymbosa.
staminea.

' 1. Beittela coi?ymbosa? R. Br.—A deciduous shrub 5—10 feet high..
Bark smooth, cinnamon-coloured , or pale buff, peeling off in papery
masses. Leaves 1*5—3*5 by *7—1*5 inches, ovate-lanceolate, longacuminate, closely serrate, sparsely hairy on both sides or glabrous
beneath, hairs stellate, lower surface green not glaucous. Petiole "1—"4:
inch long. Flowers *5—*75 inch diameter, white, faintly scented in
erect, open, terminal, trichotomous, corymbose panicles 1"5—3 inches
long. Pedicels slender, '2—'4 inch long. Petals obovate.
Capsule
'2 inch diameter, truncated globose, stellately hairy.
Occurs along the main Himalayan range between 7,000 and 10,000 feet, but has :
not been recorded from the central and outer ranges. Fairly common in shady ravines
and dense forest. Flowers : May-June.

2.' Deutzia-staminea, R. Br. Vern. Gugti, NG-. Dhanidla, NGr.!
and KEL—A deciduous shrub 4—8 feet high with stems up to 1 inch
"diameter. Bark pale brown, rough, rather fibrous. Leaves 1—3 by
'4—1*5 inches, lanceolate or ovate-lanceolate, acuminate, minutely
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serrate, scabrid above, grey-toinentose beneath, hairs stellate. Petiole
•1—'3 inch long. Mowers *6—1*3 inches diameter, white, usually sweetscented, in terminal" trichotomous panicles *5—2*5 Inches long. Pedicels
•1—*2 inch long. Calyx-teeth triangular to linear-lanceolate, acute.
Petals oblong. Capsule '1—'15 inch diameter, truncated globose,
stellately hairy.
Occurs throughout the hills between 3,000 and 8,500 feet. Very common, usually in
open situations, Flowers : April—June.
D. macrantha^ H . f. & T. is the name given to a plant collected at 5,500 feet below
Binsar in Alrnora by Strachey and Winterbottom. The inflorescence is described in the
F . B, 1 as a large 8-flowered corymb, with linear calyx teeth, but in oiher respects
the description does not materially differ from that given above for D. staminea. I have
seen the type specimen at the Kew Herbarium and I believe it to be only a largeflowered and vigorous form of D. staminea.

3. PHILADELPHIA, Linn.
Shrubs. Leaves opposite, exstipulate. Calyx-tube turbinate,
atlnate to the ovary; lobes 4, rarely 5, valvate. Petals 4, rarely 5, convolute in bud. Stamens 20—40, inserted under the edge of the epigyfious disk. Ovary 3—5-celled; styles 3—5; ovules numerous. Capsule
turbinate 3—5-celled; dehiscing loculicidally.
Philadelphia tomentosiis, Wall. Syn. P. coronarhis, Li™.
var, tomentosus, G. B. Clarke.—A deciduous shrub 6—12 feet Jjigh with
stems up to 2 inches diameter. Bark pale brown, slightly rough, exfoliating in thin strips. Leaves 2—4 by *8—2 inches, ovate-lanceolate, longacuminate, irregularly and rather distantly serrate, thin, membranous,
glabrous above when mature, glabrous or tomentbse and paler beneath,
hairs simple; lateral nerves 2 pairs, sub-basal, arcuate. Petiole *3—*5
inch long. Flowers *6—1*4 inches diameter, white, fragrant, 3—7 at
the ends of the branches, 3 terminal with or without 1-2 pairs in the axils
of the upper leaves. Pedicels *3—*5 inch long. Capsule '5 by "3 inch,
the basal two-thirds enclosed within the calyx-tube with its persistent
lobes, the upper free portion rounded and terminating in the persistent
styles. Seeds minute, numerous.
Occurs along the slopes of the main Himalayan range betwe3n 7®00G and 9,000 feet,
but not recorded from the central and outer hill ranges. Rather scarce. Generally in
shady forest. Flowers : May—July. F r u i t : October-November.

4. ITEA, Linn,
Sirfubs or trees. Leaves alternate, petioled. Flowers in racemes.
Calyx-tube adnate to the base of the ovary; lobes 5. Petals 5, perigynous, white, valvate. Stamens 5. Ovary half-superior, 2-celled; ovules
many, axile. Capsule many-seeded, splitting through the dissepiments
ani the style,
*
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Itea nutans, Boyle.—A shrub or small tree up to 15 feet high and
stem up to 6 inches diameter. Bark fairly smooth, reddish-brown.
Blaze '1 inch, white or pinkish. Branches lenticellate. Young shoots
glabrous or pubescent. Leaves 4—6 by 1*5—2*5 inches, elliptic-oblong
or elliptic, acuminate, serrate, glabrous on both surfaces or softly pubescent beneath, with scattered hairs on the nerves above when young,
thin, glossy above when mature (and beneath also in the glabrous form).
with 4—7 pairs of arcuate secondary nerves and numerous fine transverse
veins between. Petiole *5—*9 inch long, glabrous or pubescent. Flowers
*1—*15 inch long, pale greenish, in fascicles of 2—5, in long slender
drooping spike-like terminal racemes 4—9 inches long. Pedicels *05—*1
inch long, pubescent. Sepals and petals persistent. Capsule '1 inch
long, splitting into 2 valves which adhere by the bases and stigma.
Occurs probably throughout the area, though not, yet recorded from some Divisions.
It is found between 2,000 and 6,000 feet and is rather scarce. The glabrous form has
been found in the outer ranges, the hairy form in the inner ranges. Flowers : May-June.

5. BIBES, Linn.
Shrubs mostly deciduous, sometimes prickly. Leaves simple;
stipules 0. Flowers usually small, hermaphrodite or polygamo-dioecious,
in racemes, rarely solitary or clustered. Calyx 4-5-rnerous, the tube
adnate to er produced above the ovary, lobes more or less petaloid.
Petals 4-5, inserted at the mouth of the calyx-tube. Stamens 4-5. Ovary
inferior, 1-celied; styles 2, more or less united; ovules numerous on two
parietal placentae. Fruit a berry tipped with the persistent calyx.
I.—Prickly. Flowers solitary or clustered ...
... 1.
II.—Unarmed. Flowers in racemes.
A. Calyx-limb short, spreading.
1. Leaves sticky-glandular with ob.tuse lobes ... 2.
2. Leaves with few or no glandular hairs and
acute lobes.
(a) Leaves 1-2*5 inches long
...
... 3.
(h) Leaves 2"5—6 inches long
...
... 4.
B. Calyx-limb campanulate or tubular
... 6.

Grossulana.

orientate.

glaciah.
acuminatum.
ruhtum.

1. Ribes Gresstiiariaj Linn. Vern. Ghapchu or Lipchi, Bhotia.
Bug. The G-ooseberry.—A stiff erect deciduous shrub 4-5 feet high,
armed beneath the buds with 1—3, usually 3, straight strong prickles
up to *7 inch long. Bark dark grey, exfoliating in papery rolls. Twigs
furrowed, pubescent or tomentose when young, bearing inconspicuous
gland-tipped hairs or prickly bristles. Leaves crowded on dwarf shoots
*5—1*5 inches broad, orbicular, obtusely 3—5-lobed, lobes inciso-crenate,
slightly hairy on both sides, basal nerves 3—7, Petiole *5—1 inch long,
pubescent, sometimes glandular. Flowers *2-'3 inch diameter, bisexual,
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• .usually" solitary, on short pubescent bracteate peduncles. Calyx adnate
:*to.the ovary, bristly-glandular; lobes spreading, greenish-white tinged
, with pink. Petals erect, white. Fruit a berry, *5 inch long, ovoid,
;. glandular-hairy.
Occurs along the innermost dry ranges of kills bordering Tibet between 9,000 and
11,500. feet. Fairly common in open blue pine forest. Flowers : May J u n e . F r u i t :
" Augti's^-September.'

••• -2. Ribes orientate, Desf. Vera. Darbdg, Bhotia. (but also used
for other species of Ribes).—An erect deciduous shrub 4-5 feet high.
:
'Twigs reddish-brown, pubescent, glandular, sticky. Leaves '5—L"5
inches broad, orbicular or reniform, obscurely 3—5-lobed, lobes ioeiso•'crenate, clothed on both sides with minute pubescence mixed with
scattered coarse sticky-glandular' hairs, basal nerves 3—5. Petiole "2—1
inch long, stout, pubescent and glandular. Flowers *15 inch long,
purplish-brown, polygarno-dioecious, in erect- racemes *5—1*5 inches
long. Pedicels *05—*15 inch long, rather densely clothed with glandular
and simple hairs. Berries *2-*3 inch diameter, globose, orani^-red,
sparsely hairy and glandular.
Occurs along the innermost dry ranges of bills bordering Tibel. between 9,500 and
11,500 feet. It is found growing on* open" stony ground. Flowers: April—Jane. F r u i t :
July-August.

3* ' Ribes glaciate, Wall. Vern. Darbia, G and A (but afto used
for other species of Ribes).—An erect deciduous shrub 6—1*2 feet high
with stems up to 3 inches diameter. Bark dark grey or blackish, smooth
*' oii young stems, but becoming rough and peeling off in loose papery
rolls on old stems. Twigs glabrous or with scattered hairs*. Leaves
1-2*5 inches long and broad, usually 3—5-lobed, lobes usually acute
or acuminate, sharply ineiso-serrate, the lower often yery small, base
cordate truncate or rounded, glabrous or with scattered glandular hairs.
Petiole *5—1*75 inches long with scattered glandular hairs, often tinged
pink. Eacemes erect, bracteate; males *8—2*75 inches long; females
*2—1 inch long, 3—15-flowered. Bracts '1—*25 inch long. Flowers
pinkish- or greenish-brown, *2 inch diameter, glabrous or slightly pubescent. Calyx-lobes oblong with 4—6 nerves, often branched. Petals
'minute. Style bifid. Ovary more or less glandular. Berries globose
or obovoid, *2 inch diameter, red, glabrous, oir pedicels up to '.! inch
' long.
-Occurs throughout the central and main Himalayan ranges between 8,000 and
•12,000 feet. Common and often found growing on rocky or boulder-strewn ground,
5 frequently associated with silver fir and BetuJa utilis. Occasionally found growing epiphytically near ike .base of, some large trunk. Flowers : May June.

'. ". . & Eibes.acuminatum, Wall—An erect deciduous shrub 5-6 feet
\ high with stems up to 1"5 inches diameter. Bark pale brown, rough,
exfoliating in thin papery rolls. Twigs glabrous or with ted glands*
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Leaves 2*5—6 by 2*5—5 inches, usually 3—5-lobed, lobes usually acute
or acuminate, sharply inciso-serr'ate, base usually cordate, glabrous pubescent or with scattered glands. Petiole 1-2*25 inches long, glabrous or
pubescent, with scattered glands. Eacemes erect, bracteate; males up
to 4 inches long; females *5—1 inch long, 3—10-flowered. Flowers
reddish-brown or purple, glabrescent or pubescent. Calyx-lobes ovateligulate, 3-nerved. Petals minute. Style bifid at the tip. Ovary
glabrous or pubescent and glandular-hairy. Berries globose or ellipsoid,
glabrous pubescent or with scattered glandular hairs, on pedicels up to
\15 inch long.
This species has been collected by Duthie in the forest above Sbinkola, by Strachey
and Winterbottom near Dwitli, and by Mr. E. N. Parker between Tithla and Galla, all in
the Almora District, at elevations between 8,500 and 10,000 feet. It is sometimes found
growing more or less epiphytically on troc trunks or on rocks. The distinctions between
this plant and H. glaciate. Wall, are at present a little obscure. The character of the
size of the leaf will be a good field character if found to be constant, but this admittedly
requires confirmation. The neuration of the calyx-lobes also requires further study before
it can be quoted as a definite distinction.

£. Rlbes rabram, Linn. Yern. Kimkolia, NG-. (but also used
for other species of Ribcs). Eng. The Red Currant.—A deciduous shrub
6—8 feet high with spreading erect or somewhat procumbent stems up to
1*5 inches diameter. Bark reddish-brown or blackish peeling off laterally
in papery rolls, with prominent scattered lenticels. Blaze *2 inch, pink
or white, with peculiar cellular structure due to fibrous bands running
in two directions at right angles. Twigs glabrous or nearly so, Leaves
2*5—7 by 3—8*5 inches, cordate, 3—5-lobed, lobes usually acute or
acuminate, inciso-serrate, 3—5-nerved at the base, clothed above with
scattered stout pale hairs or nearly glabrous, hairy in the axils of the
nerves beneath, dull green above and pale beneath. Petiole 1*5—6*5
inches long, broadened and often fimbriate at the base, pink. Mowers
*3 inch long, greenish-yellow or brownish-pink, bisexual, in pubescent
eglandular pendent racemes 1—7 inches long. Calyx glabrous. Berries
'25 inch diameter, red or black.
Occurs throughout the -central and inner ranges between 8,000 and 11,500 feet.
Fairly common and somewhat, gregarious in shady forest. Flowers : May-June. Fruit :
October.
m
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XXXVI.—RHIZOPHOEACE^.
Trees or shrubs. Leaves opposite, entire or rarely toothed; stipules
caducous. Flowers regular, usually hermaphrodite, axillary, rarely
solitary. Calyx-tube more or less adnate to the ovary, rarely free; lobes
4—14, valvate, persistent. Petals as many as the calyx-lobes and shorter
than them. Stamens usually twice as many as the petals, often in
pairs opposite to them; anthers usually 2-celled. Ovary 2—5-celled or
J-celled by suppression of the septa; ovules usually 2 in each cell ; style
simple; stigma simple or lobed. Fruit usually leathery, indehiscent, 1celled, 1-seeded. Embryo sometimes germinating while the fruit is on
the tree.
GAEALLIA, Roxb.
Trees or shrubs. Leaves entire or serrulate, glabrous. Mowers
small, in 3-chotomous axillary branching cymes; bracteoles at base of
calyx minute. Calyx-tube campanulate; lobes 5—8, valvate. Petals
5—8, inserted on a crenulate disk, clawed, entire or bifid, toothed or
lacerate. Stamens twice the number of the petals and inserted with
them on the disk. Ovary semi-inferior, usually 3—5-celled; ovules 2
in each cell; stigma 3—5-lobed. Fruit small, usually 1-celled, 1-seeded,
indehiscent.
Carallia integevrima, DC.—A small evergreen glabrous tree up to
6 feet girth and 60 feet high, but usually smaller, with horizontally
spreading branches. Bark pale brown, rough, thickly corky with shallow
cracks or sometimes with deep corky ridges towards the base. Blaze
*25—*5 inch, rather hard, not fibrous, pale orange turning orange-brown
on exposure. Twigs smooth, bright green, usually somewhat flattened,
containing a large pith. Leaves 5—8 by 2-3 inches, broadly elliptic,
obovate or oblong with a short blunt point, entire or sometimes serrulate
on vigorous shoots, thick and rather fleshy, dark glossy green with
conspicuous pale midrib above, pale and glossy beneath, with numerous
indistinct lateral nerves. Petiole '2—*5 inch long, stout. Flowers *2
inch diameter, white, in sessile clusters terminating the stout branches
of trichotomous axillary cymes '5—1 inch long. Frilit *2~"3 inch long,
ovoid, crowned by the persistent calyx.
Occurs in the subhimalayan tract up to 2,000 feet. Scarce. It grows in swamps
and along the banks of streams, and often sends up strong root-suckers. Aerial roots
sometimes develop on the stem up to a height of about 10 feet from the ground. They
are branched and grow to about 3 feet in length and 2 inches diameter, with corky bark.
Flowers : February-March. Fruit : May.
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XXXVII.—COMBRETACE^;.
Trees and shrubs, often climbing. Leaves alternate subopposite or
opposite, sometimes ternate, entire; stipules 0. Flowers hermaphrodite,
rarely unisexual or polygamous, in spikes or racemes often panicled.
Calyx-tube adnate to the ovary and produced above it, the limb 4-5lobed, the lobes valvate. Petals 4-5 or 0, inserted on the calyx, alternate
writh the lobes. Stamens as many as, or twice as many as, the calyxlobes, in 2 series. Ovary inferior, 1-celled, usually crowned with a
lobed disk; ovules usually 2-3, sometimes more; style subulate; stigma
simple. Fruit coriaceous or drupaceous, generally indehiscent, angular
or winged, sometimes crowned by the persistent calyx.
I.-—Trees.
1. Flowers in spikes. Fruit large
...
•2. Flowers in globose heads. Fruit small
II.—Undersbrabs or climbers
...
...

... 1. Terminalia.
... 2. Anogeissus.
... 3. Combretum.

1. TERMINALIA, Linn.
Trees.® Leaves alternate or subopposite, often with glands on the
petiole or on tlie lower part of the midrib beneath. Flowers small,.
green or white, in solitary or panicled spikes; hermaphrodite or sometimes the upper flowers of the spike male, the lower female. Calyxtube ovoid or cylindric, constricted above the ovary; limb campaimlate
with 5 valvate lobes. Petals 0. Stamens 10 in two series, the 5 upper .
alternate with the calyx-lobes, the 5 lower opposite them. Disk 5-lobed,
villous. Ovules 2-3. Fruit drupaceous or dry, indehiscent, endocarp
4-5-angled, or pericarp produced into wings.
I.—Fruit drupaceous, not winged.
1. Leaves alternate, crowded towards the ends of
the branches. Spikes simple
...
... 1. belerica.
2. Leaves mostly subopposite, scattered along the
branches. Spikes mostly panicled
... 2. chebuU.
II.—Fruit winged. Sfikes mostly panicled ...
... 3. tomentosa.
I have not included T. Arjuna, W. and A. as it has not to my knowledge yet been
found wild or self-sown within our area. The leaves and fruit generally resemble those '
of T. tomentosa, but the former are glabrous. The pale grey or greenish smooth bark is '.
also characteristic.

1# Terainalia Merica, Boxb. Vern. Bahera, Gen.—A large
deciduous tree up to 12 feet girth and 120 feet high. Bark dark bluishgrey with silvery or pale ashy patches, slightly rough with a few long'
vertical fissures exfoliating in irregular small scales. Blaze "7—*9. inch/
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soft, shortly fibrous, pale dirty yellow darkening on exposure, the juice
turning black on the blade of a knife. Leaves 8—8 by 2—6 inches,
alternate, crowded towards the ends of the branches, broadly elliptic or
elliptic-obovate, puberulous when young, glabrous when mature, coriaceous, pale beneath, margins entire, subacute or acuminate, base narrowed
and often unequal. Petiole 1—4 inches long, very rarely glandular.
Flowers '5 inch across the stamens, pale greenish-yellow, in solitary
axillary and extra-axillary interrupted spikes 3—6 inches long. Drupe
1—1*3 inches long, obovoid, grey-velvety containing a large rugose stone
surrounded by rather dry greenish tissue.
Occurs throughout the subhimalayan tract and central and outer hill ranges up to
4,000 feet. Very common on open grazing grounds below the hills; also fairly common
in sal forests. Flowers : April—June. Fruit : April-May.

2. Terailsialia chebula, Retz. Vern. Haim, Gk Hamr, BD.—A
small or medium-sized deciduous tree up to 7 feet girth and 75 feet high.
Bark brown, rough, with shallow vertical cracks exfoliating in irregular
woody strips and scales. Blaze *4—*8 inch, soft, shortly fibrous,
reddish-brown with a narrow, inner layer yellow, the latter darkening on
exposure, juice turning purple or black on the blade of a knife. Leaves
3—7 by 2-3*5 inches, subopposite or sometimes alternate, broadly eliip'ticoblong, glabrous when mature, usually acute, base usually rounded often
unequal. Petiole '5—1 inch long, often with 2 or more glands on the
upper side near the top. Flowers "2 inch across the stamens, pale
yellowish-white, all bisexual, in axillary and terminal often panicled
spikes 1*5—5 inches long, pubescent or tomentose. Drupe 1—1'5 inches
long, usually obovoid, yellowish-green, smooth, glabrous, with a large
thick stone.
Occurs throughout the area up to 5,500 feet. Common in sal forests and in. the
dry miscellaneous forests of the hills, but in the latter case it is usually only a small
tree. Flowers : April—June. Fruit: January—March.

3, Terminalia tomentosa, Wight and Am. Vern. Asln, G-. Sdj
or Shdj, A. Sain, BD.—A medium-sized or large deciduous tree up to 12
feet girth and 100 feet high. ,Bark dark grey, brown or blackish, often
tinged blue with fungus, rough, with rather deep irregular fissures.
Blaze *5—1*2 inches, very fibrous, bright pink pr reddish, but paler
towards the interior, with a viscid juice which turns purple on the blade
of a knife. Young parts with yellowish-brown1 pubescence. Leaves
5—9 by 2'o-4 inches, subopposite or the upper alternate, oblong or
elliptic-ovate or obovate-oblong, glabreseent above, more or less tomen- '
tose beneath, coriaceous, entire or serrulate, obtuse or shortly pointed,
base often cordate, midrib beneath often with 1-2 glands. Petiole
'8-4 inch long. Flowers" *25 inch across the stamens, dull yellow,
bisexual, m erect axillary and terminal densely" pubescent spikes 3—8,
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inches long, the terminal panicled. Fruit 1*5—2 inches long with 5
broad coriaceous wings, the wings over *5 inch broad with horizontal
striations.
Occurs throughout the area up to 4,500 feet. Very common in the subhimalayan
tract and in valleys in the outer hill ranges. A frequent companion of sal. T have
measured a tree in the Kamnagar Division 16 feet girth and 105 feet high. Flowers :
June—August. Fruit : February—April.

2.' ANOGEISSUS, Wall
Trees or shrubs. Leaves alternate or subopposite, petioled, entire.
Flowers small, greenish, in dense globose heads on short axillary
peduncles or in short cymes. Calyx-tube slender above the ovary; limb
cup-shaped with 5 lobes. Petals 0. Stamens 10 in two series, adnate
to the campanulate tube outside the crenate hairy disk. Ovules 2.
Fruits packed in dense heads, compressed, 2-winged, ending in the
persistent calyx-tube and sometimes limb, indehiscent.
Anogeissus latifolia, Wall Vera. Dhmm, G. Baku, BD.—A
small fcr fairly large deciduous tree up to 8 feet girth and 110 feet high,
the stems becoming more or less deeply fluted towards the base as they
mature. Bark smooth, pale yellowish- or pinkish-brown spotted all over
with paler greenish-yellow depressions from which the rounded woody
scales have recently fallen. Blaze *3~*4 inch, soft, not fibrous, pale .
pinkish-brown in the outer half, pale yellowT in the inner half, slightly
darkening on exposure. Leaves 2—4 by 1-2'5 inches, elliptic, acute
or obtuse, entire, glabrous or nearly so, with 8—12 pairs of distinct
secondary nerves. Petiole *3—*5 inch long. Flower-heads *25—*3 inch
diameter, on short axillary peduncles, one or more from the same leafaxil, often branched. Fruit about *2 inch long excluding the beak and
nearly as much across the wings, yellowish-brown, beak as long as or
longer than the nucleus.
Occurs throughout the subhimalayan tract and central and outer hill ranges up to
4,000 feet. Very common and sometimes gregarious on southern aspects; a frequent
associate also of sal. The foliage turns purple or purplish-red with the advent of the
cold weather and remains so till it falls in February or March. Flowers : May-June.
F r u i t : February-March.
@

. 3. COMBEETUM, Linn.'

Shrubs, usually straggling or climbing. Leaves entire, opposite,
petioled, sometimes alternate or ternate. Flowers polygamo-dioecious,
spicate, the spikes often panicled, sometimes with large white petaloid
bracts. Calyx-tube constricted above the ovary; lobes 4-5. Petals as
many as the calyx-lobes and inserted between them, sometimes 0.
Stamens twice as many as the calyx-lobes, in two series. Ovules 2—5.
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Fruit -dry, usually indehisceiit, with 4-5' ridges -or wings, the wings
chartaceous.
A climbing shrub. Flowers 5-merous
An erect underslirub. Flowers 4-merous

...
...

... 1.
... 2.

decandrmn.
nanum.

1. Comfeetum decaHdrams Roxb.—A large scrambling or twining
evergreen climber. Young parts silky-pubescent. Leaves opposite,
3—5 by 1*5—2"5 inches, elliptic-oblong or elliptic, abruptly acuminate,
glabrous or sometimes adpressed-liairy when mature, lateral nerves 6—8
pairs, arcuate, promment beneath. Petioles *2—*<£ inch long. Flowers
*2 inch diameter, greenish-white, in dense rusty-villous spike-like
racemes *5—1*5 inches long, the racemes arranged in large terminal
panicles in the axils of leaf-like creamy-white bracts 1-2 inches long.
Fruit 1-1*2 inches long, elliptic, with 5 tough papery brown wings
*2—*25 inch broad.
There are no specimens at Dehra Dun from oar area, nor, have I seen any at
Kew. Since however Duthie from his flora, seems to have considered its occurrence undoubted, I have thought it best to include it. It is likely to occur in !he subhimalayan
tract or in the outer hills at. low elevations. Flowers : November-December. Fruit : May.

2. Combretum nannm, Bach.-Ham.—An underslirub sending up
annual woody erect shoots 1-2 feet high from a stout rootstock. Leaves
opposite and alternate, 2—4 by 1*2—2*5 inches, broadly elliptic, ovate
or obovate, entire, coriaceous, glabrous, with 3—5 pairs of arcuate
lateral nerves. Petiole *1—*4 inch long. Flowers "25 inph diameter,
white, fragrant, in simple or few-branched dense erect terminal racemes
1—& inches long, often terminating short leafless shoots which have
arisen direct from the rootstock. Stamens much exserted. Fruit 1T5 inches long, elliptic, pink or crimson, with 4 tough papery wings
*3—*5 inch broad.
Occurs throughout the area up to 4,000 feet. Apparently not very common. I t
is*.sometimes found in dry chir forests, also on burnt areas such as fire lines in the
submontane forests. Flowers: March-April. Fruit : May-June.
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XXXVIII.—MTRTACE^E.
Trees or shrubs, rarely herbs. Leaves entire, opposite or alternate,
usually with a/n intramarginal nerve, and dotted with pellucid glands;
stipules none or minute. Flowers regular, hermaphrodite or rarely
polygamous, solitary or in cymes or corymbs. Calyx-tube adnate to the
ovary and sometimes produced above it; limb 4-5-lobed. Petals as many
as the lobes of the calyx, inserted on the margin of the disk or the
mouth of the calyx-tube, imbricate, sometimes connate and falling as
a calyptra. Stamens many, inserted within the petals in one or more
rows. Ovary inferior or semi-inferior, 1- or more- but usually 2-celled,
with many ovules. Fruit various, baccate drupaceous or capsular and
opening by as many valves as there are cells.
Leaves glabrous on both surfaces, often pellucid-dotted.
Ovary 2-celled
...
...
...
... 1.
Leaves pubescent beneath, not pellucid-dotted. Ovary
many-celled
...
...
...
... 2.

Eugenia.
Psidium.

1. EUGENIA, Linn.
Trees or -*shrubs. Leaves opposite, usually glabrous. Flowers
usually in 3-chotonaous cymes. Calyx-limb 4-5-lobed. Petals 4,
rarely 5, sometimes calyptrate. Stamens numerous. Styles simple.
Ovules many in each cell, but only 1-few developing.
I.—Secondary and intermediate nerves very fine, close,
numerous and nearly straight.
1. Flowers *3—'5 inch across the stamens, appearing March—May
...
...
... 1. Jambolana.
2. Flowers *8—1*2 inches across the stamens,
appearing November-December
...
... 2. fronrfosa.
II.—Secondary nerves 8—13 pairs only, arched
... 3. operculata.

' 1. Eugenia Jambolana, Lamlc. Vein. Jdman, Gen. Phalenda,
generally used for cultivated varieties. A large evergreen glabrous tree
op to 12 feet girth and 100 feet high. Bark pale brown, slightly rough
on old stems with shallow cracks and depressions exfoliating in woody
scales. Blaise 1*5 inches, fibrous, red or pinkish-brown, the juice
turning purplish-black on the blade of a knife. Leaves very variable,
usually 3—6 by 1*5—2*5 inches, lanceolate elliptic-oblong or broadly
ovate-elliptic, acute acummate or subobtuse, coriaceous, smooth and
shining above, with numerous close parallel fine secondary 'nerves
uniting to form an intramarginal vein. Pet;ole *3—1 inch longv
channelled. -Flowers *3—'5 inch across, whitish, fragrant, sessjle;
16
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arranged mostly in threes in trichotomous panicles 1*5—4 inches long
which usually appear from the scars of fallen leaves, but sometimes in
the leaf-axils. Calyx-tube 'l-'2 inch long, turbinate; limb truncate or
obscurely 4-lobed. ' Petals united into, a thin membranous calyptra.
'Fruit variable in size up to 1 inch long, ellipsoid or oblong, crowned with
the truncate calyx-limb., black with pink juicy pulp.
Occurs throughout the area up to 4,000 feet. Common in most.types of forest except
the very dry areas, often abundant and gregarious in swampy or moist localities. Flowers :
March—May. Fruit : June-July.

2* Eugenia foondosa, Wall. Vem. Dubka, PI.—A medium-sized
or large tree attaining 8 feet girth and 60 feet high. Bark pale brown,
silvery in patches, roughish and exfoliating in irregular woody scales
when old. Blaze '6—*9 inch, very fibrous, pinkish or reddish-brown,
the juice turning blue on the blade of a knife. Leaves 4—7 by 1*5—2*75
inches, elliptic or elliptic-oblong, abruptly sub-caudate, base usually
acute, coriaceous, dark glossy green above, pale beneath; secondary
nerves very numerous, indistinct, uniting to form an intramarginal vein.
Petiole *4—*8 inch long, channelled. Flowers \8—1*2- inches ^across,
white, faintly scented, arranged mostly in threes in trichotomous
panicles 1—2'5 inches long, which are mostly terminal and axillary
only rarely from leafless axils. Calyx-tube *25 inch long, turbinate;
limb truncate or obscurely lobed. Petals united into a thsn membranous calyptra. Fruit *5—*7 inch long, oblong, purplish-Mack.
Occurs in the outermost bill ranges between 3,000 and 4,000 feef, bin has not been
recorded west of the Nairn Tal cartroad, though found along this road. Easily confused
with E. Jambolana when only seen in leaf. I t grows on the banks of streams and does
not appear to descend to the Bhabar. Flowers : November-December. Fruit : April-May.

3. Eugenia operculata, Roxh. Vera. Paiman, SG-.—Piaman or
Rai-jaman, BD.—A small or medium-sized tree up to 7 feet girth and
60 feet high. Bark pale brown, slightly rough, exfoliating in irregular
woody plates. Blaze '8—1*1 inches, soft, very fibrous, but fibres short,
pinkish-brown often pale, the juice turning purple on the blade of a
knife. Twigs smooth, green, more or less compressed. Leaves 4*5—10
by 2*75—4*5 inches, broadly elliptic or obovate, apex rounded or with
a short obtuse acumen, base rounded or cuneate, entire, glabrous, rather
thick, with 8—13 pairs of arcuate secondary 'nervss, dull green above
and below. Petiole *5—1*3 inches long. Flowers about '3 inch across,
white, sessile, ternate, in trichotomous panicles 2—5 inches long, mostly
from old leaf-scars. Petals united to form a calyptra, Berry %3-*4
inch long, globose or ellipsoid with truncated co'ncave tip.
Occurs throughout the subbimalayan tract and outermost bill ranges up to 4,000
feet. _ Fairly common In grassy glades in sal forest, also not uncommon in sal forest itself,
especially the moister parts. The leaves have a pleasant aromatic smell when crushed,
and turn bright shades of orange and red before falling from December to February,
Flowers : April-May. F r u i t : August-September,
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2. PSEDIUM, Unn.
Trees or shrubs. Leaves opposite,, entire, not dotted. Flowers
large, white, on 1- or few-flowered axillary peduncles. Calyx urceolate
or obovate, separating valvately into 4-5 lobes when in flower. Petals
4 or 5, free. Ovary many-celled, with numerous ovules in each cell.
Fruit a globose ovoid or pyiiform berry, usually crowned by the calyxlimb.
1. Psidium GiyaYa* Linn. Vera. Amrud, Gen. Eng. Ghiava.
—A large evergreen or subdeciduous shrub, sometimes a small tree up
to 3 feet girth and 23 feet high. Stem irregularly fluted when old.
Bark quite smooth, pale pinkish-brown or buff with grey patches, exfoliating in very thin woody plates. Blaze \l.-'2 inch, cheesy, not
fibrous, whitish or pinkish-brown usually tinged with chlorophyl outside,
the juice turning purple on the blade of a knife. Leaves 4—6 inches
long, oblong or elliptic-oblong, entire, glabrous above, pubescent beneath,
pellucid-punctate, lateral nerves 10—20 pairs, prominent beneath,
strongly curved near the edge and joined by intramarginal veins.
Petioles *1—*3 inch long. Flowers 1-1*5 inches diameter, white.
Peduncles *5—1*5 inches long, axillary, 1—3-flowered. Calyx-tube
adnate to the ovary and produced above it, the upper free portion
entire, closed^ in bud at length bursting irregularly into lobes. Fruit
;i globose or pyriform berry 2 inches long or more.
Indigenous to Mexico, but cultivated throughout the area up to 5,500 feet, and
sonietimes found self-sown usually near habitations. The leaves usually turn reddish- or
purplish-brown before falling. Flowers during the hot weather.
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XXXIX.—LECYTHIDACE^E.
Trees. Leaves alternate, entire or shortly toothed, usually crowded
at the ends of the branchlets; stipules 0. Flowers large, solitary or in
axillary or terminal racemes. Calyx-tube enclosing the ovary; lobes
usually 4—6, rarely 2-3, valvate or imbricate. Petals 4—6, rarely
more or 0. Stamens many in several series. Ovary 2—6- rarely morecelled, many-ovolecL Fruit a woody, fleshy or fibrous bony, with 1 or
many seeds.
CABEYA, Roxb.
Trees or a small undershrub. Leaves crenate-serrate, crowded at
the ends of the branches. Flowers large, showy, in racemes or interrupted spikes. Calyx-tube campanulate or funnel-shaped, hardly produced beyond the ovary; limb 4-lobed, the lobes imbricate. Petals 4,
imbricate. Stamens very numerous, in several rows, slightly connate
at the base. Ovary inferior, 4-5-ceIled, crowned by the annular disk.
Fruit a- larje globose fibrous berry with numerous seeds.
Car&ya arborea, Roxb. Vera, Kumblii, Gen.—A small or mediumsized deciduous tree up to 6 feet girth and 50 feet high. Bark brown
or sometimes blackish, slightly rough with shallow longitudinal cracks,
exfoliating in irregular pieces. Blaze "7—1*8 inches, very fibrous, dark
often bright reddish-brown, the juice turning purple on the blade of a
knife. Leaves approximate at the ends of the branches, 6—15 by 3—7
inches, broadly obovate .or obovate-oblong, apex rounded or shortly
acuminate, crenate-denticulate-, rather membranous, glabrous, dull, green
above, with 10—18 pairs of secondary nerves; the blade gradually
narrowed at the base into a petiole 0—'7 inch long. Flowers 3—5 inches
diameter, sweet-scented, sessile, in stout terminal spikes, each flower
subtended by a la?ge elliptic central bract and two smaller linear lateral
ones. Calyx '7—1*2 inches long, thick, with rounded lobes. Petals
2-3 inches long, oblong, fleshy, pale greenish tinged with pink, soon
reflexed. Stamens conspicuous, "5—2"5 inches long, both the short innermost and the long outermost, sterile, white except the basal half of
the outermost rows which is bright red. Fruit 2*5—3 inches diameter,
globose, green, glabrous, crowned with the calyx-tube.
Occurs in the subliinialayan tract and outermost hill ranges up to '2,500 feet.
Common in sal foresL The leaves turn orange, red or purplish-brown before falling
between January and April. Flowers : March-April. Fruit : July.
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XL.—MELASTOMACEJE.
Herbs or shrubs, sometimes climbing, rarely trees. Leaves opposite
or rarely whorled, often ribbed from the base; stipules 0. Flowers
regular, hermaphrodite. Disk sometimes present. Calyx-tube free or
partly or entirely adherent to the ovary; limb 4-5-lobed, sometimes
calyptrate. Petals as many as the calyx-lobes, inserted on the margin
of the tube, imbricate. Stamens as many or often twice as many as
the petals and inserted with them; connective often appendaged near
the base. Ovary usually 4-5-celled, rarely 3, 6 or 1; ovules usually
numerous. Fruit usually enclosed in the calyx-tube, capsular or baccate,
dehiscent irregularly or by slits at the top of the cells, usually manyseeded.
OSBEGKIA, Linn.
Herbs or shrubs, usually erect, branches usually 4-angled. Leaves
opposite or sometimes ternate, entire. Flowers terminal, solitary
capitate or panicled, often conspicuous. Calyx-tube ranch produced
beyond the* ovary, usually covered with simple or compound bristly
hairs; lobes 4 or 5, alternating with as many appendages. Petals 4 or
5, usually broadly obovate. Stamens 8 or 10, equal or subequal, all
similar. Ovary semi-inferior, 4-5-celled, bristly at the apex, ovules
numerous. Fruit a capsule opening by pores at its apex.
Osbeckla stellate, Wall—An erect deciduous shrub 3—6 feet high
with rather softly woody and spreading stems up to 1 inch diameter.
Bark smooth, pale brown. Twigs obscurely quadrangular, scabrid,
rather densely clothed with adpressed rigid swollen hairs. Leaves
opposite, X—6 by 1-2*5 inches, lanceolate or elliptic, entire, acuminate,
clothed above and on the nerves beneath with rather scattered short
stout bristly hairs, membranous, with 5 strong basal nerves prominent
beneath and running longitudinally down the blade. Petiole '5—1 inch
long, bristly. Flowers 2—2*5 inches diameter, dee]) pink or mauve, in
terminal and axillary spikes *5—1*5 inches long. Calyx 1 inch long,
densely clothed with matted stellate bristles; tube ovoid. Stamens
bright yellow, curved. Capsule *4—*7 inch long, ovoid-oblong, included
within Hie densely bristly yellowish-brown calyx-tube which is produced
beyond the capsule.
Occurs throughout the hills between 4,000 and 6,500 feci. Fairly common in open
i'oresl and on steep rocky ground. Flowers : July—September. Fruit : April—June,
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XLI.—LYTHEACEiE.
Trees, shrubs or herbs. Leaves usually opposite, rarely alternate
or verticellate, entire; stipules 0 or minute. Flowers hermaphrodite,
usually regular, solitary or in axillary dichasia, sometimes paniculate.
Calyx-tube persistent; lobes 3—6, valvate, often with accessory appendages alternating witli them. Petals as many as the calyx-lobes, alternate with thero, inserted on the' month of the tube, sometimes 0,
frequently clawed and wrinkled. Stamens as many as, or twice as
many as, the calyx-lobes or very many, inserted on the calyx-tube.
Ovary free, 1—8- rarely many-celled; ovules numerous on large axile,
rarely parietal placentae. Fruit dehiscent or indehiscent, coriaceous
or capsular, opening by valves or irregularly, usually many-seeded.
I.—.Flowers perigynous., Stem unarmed.
1. Flowers zygomorpkic. A shrub
...
2. Flowers regular. A tree'
...
II.—Flowers epigynous. Stem often thorny ...

m

... 1. Woodfordia.
... 2. Lagerstrce-mia.
... 3. Punka,

1. WOODFORDIA, Salisb.
Shrubs, often arborescent. Leaves opposite, with black dots on the
unders urf ace. Flowers m short axillary racemes, rarely solitary.
Calyx-tube slightly curved, contracted above, oblique near the mouth;
lobes 6, short, with short accessory appendages. Petals 6, very small..
Stamens 12, usually much exserted, the alternate ones longer. Ovary
sessile, 2-celled. Fruit a membranous capsule included in the calyx.
Seeds numerous.
~"'~ Woodfordia
ftaticosa,
Kmrz. Syn. Woodfordia floribunda,
Salisb. Vern. Dhaula, Gen.—An evergreen or subdeciduous shrub
with spreading stems usually 4—8 feet high, but rarely up to 20 feet
high a/nd 6 inches diameter. Old stems irregularly fluted with fairly
smooth pale brown bark. Blaze "15—'2 inch, pink. Twigs smooth,
slender, often pendent. Leaves distichous, rarely in whorls of 3., 2—4
by '8—1*5 inches, lanceolate oblong-lanceolate or ovate-lanceolate,
usually acuminate, base rounded or cordate, glabrous above when mature,
pale and more or less pubescent on the nerves and with numerous black
dots beneath, lateral nerves 6—12 pairs prominent beneath and joined
by intramarginal veins, sessile or nearly so. Flowers *5—*7 inch long,
in dense axillary paniculate cymose clusters', the flowers usually opening
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after the subtending leaven have fallen. Calyx large, tubular, red.
Stamens much exserted; filaments red. Capsule globose, breaking up
irregularly and enclosed within the calyx-tube.
Occurs throughout the area up to 6,500 feet. Abundant and often gregarious in
dry secondary scrub forest, also common in open chir forests. The leaves usually turn
red or purplish before falling, Flowers : February—April. Fruit: April-May.

, 2. LAGEBSTB05MIA, Lint?.
Trees or shrubs. Leaves opposite or the uppermost alternate.
Flowers often large and showy, in axillary racemes often forming
terminal panicles. Calyx-tube eamparmlate; lobes 6, valvate. Petals
6, sometimes more, inserted on the top of the calyx-tube, clawed, the
blade wrinkled. Stamens numerous, inserted near the base of the calyxtube; filaments long. Ovary sessile, 3—6-eelled; style long, curved.
Fruit an ellipsoid locitficidal woody capsule, 3—6-valved.
LageFStFoemfa parellora, Roxb. Vein. Dhaura or Dhauri, BD.
Kath-dhaura, SG-. G.obar-dhaura. K and E.—A medium-sized deciduous
tree up to 7 feet girth and 50 feet high. Bark rugged owing t# long
thin woody strips remaining half-detached, otherwise smooth, pale
pinkish-brown, sometimes with blackish portions. Bla-ze "35—"5 inch,
rather shortly fibrous, pale pinkish-brown, a narrow innermost layer
white but rapidly turning purple on exposure, juice turning purple on
the blade of a knife. Leaves distichous on horizontal shoots, arranged in
& rows on erect shoots, opposite, 2*5—5 by 1-2 inches, narrowly elliptic,
oblong or ovate-lanceolate, acute or acuminate, entire, coriaceous,
glabrous or glabrescent abdve and finely pubescent beneath when young,
usually glabrous op. both sides when ma.ture, pale glaucous beneath with
6—10 pairs of secondary nerves. Flowers *3—*5 inch diameter, white
in lax, axillary and terminal, trichotomous copious leafy panicles. Cymebranches and pedicels very slender. Calyx-tube cupular, smooth.
Capsule *7—1 inch long, ellipsoid, polished, the base partially embraced
by the enlarged and woody calyx-tube.
Occurs throughout the snbbimalayan tract and outer bill ranges up to 3,000 feet.
Very common in the dry miscellaneous forests of the Bhabar and often associated with sal.
Flowers : April—June, Fruit: December-January.

3. PUNICA, Linn.
A large shrub or small tree, branches often spiny. Leaves opposite,
subopposite or clustered, entire. Flowers axillary, solitary or several
clustered together. Sepals 5—7, connate' in a campanulate coriaceous
calyx, below actuate to and above produced beyond the ovary. Petals
$—7, wrinkled. Stamens numerous, inserted round the mouth of the
calyx. Carpels maaiy, 2-seriate, connate in a . many-celled ' inferior
ovary,; ovules numerous. Fruit a berry with a hard rind.
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Punica
GmBatiiMj
Linn.
Vera.
Darim,
HD. Eng.
Pomegranate.—A deciduous shrub or occasionally a small tree up to 8 feet
girth and 20 feet high. Bark grey or pinkish-brown, smooth, exfoliating
in thin woody plates and sometimes giving old stems a roughish appearance. Blaze "15—*25 inch, cheesy, not fibrous, pale yellow often
tinged with chlorophyl outside. Branches and especially adventitious
shoots often thorny. Leaves 1-2*5 inches long, oblong, obovate or
elliptic-lanceolate, glabrous, minutely pellucid-punctate, shining above,
bright green beneath, base narrowed into a very short petiole. Flowers
I'D—2 inches long and as much across, mostly solitary, sometimes 2—5
together, terminating short shoots. Calyx-tube thick and coriaceous with
5—7 lobes. Petals scarlet. Berry globose, 1*5—3 inches diameter,
with coriaceous woody epicarp and crowned with the persistent calyxlobes.
Indigenous in the Punjab Himalaya and cultivated throughout the area of this
iiora up to 5,500 feet. Though apparently not indigenous an our area, it has frequently
run wild in the vicinity of habitations in the hills. Flowers : April—June. Fruit: July—
Sepfember.
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XLIL—SAMYDACEiE.
Trees or shrubs. Leaves alternate,, rarely opposite, simple, often
with pellucid glands; stipules small or 0. Flowers regular, usually
hermaphrodite, small, in axillary or snbterminal fascicles racemes or
panicles. Calyx coriaceous, persistent, tube sometimes adnate to the
ovary; lobes 3—7, imbricate or valvate. Petals as many as the calyxlobes or 0, perigynous. Stamens definite or indefinite, often alternating
with staminodes, sometimes fascicled opposite the petals. Ovary 1celled, superior or half-superior; ovules many, on 2—5 parietal placentae,
Fruit a locnlicidal 2—5-valved capsule.
CASEAKIA, Jaoq.
Shrubs or trees. Leaves alternate, with transparent glands, usually
both gs dots and lines; stipules small. Flowers small, greenish-yellow,
in axillary fascicles (Indian species); pedicels jointed, surrounded by
many scale-like bracteoles. Calyx inferior, deeply 4-5-lobed; lobes imbricate. Petals 0. Stamens normally twice as many as the calyxlobes, tSternatmg with as many staminodes tufted at their apex, the
stamens and® staminodes forming a ring attached below to the calyxtube. Ovary free. Fruit a succulent, 3- or rarely 2-valve d capsule,
angled or ribbed when dry.
Leaves and twigs glabrous. Stipules "5 inch long
Leaves and twigs tomentose. Stipules minute

... 1.
... 2.

graveolens.
tomentosd.

1. Casearia gvaireolens, Dah. Vern. Narwa, G. Nana, H. Pipri
or Pimperi, G- and A.—A deciduous shrub 5—10 feet high or less
frequently a small tree up to 3 feet girth and 30 feet high. Branches
spreading horizontally and somewhat enlarged at their junction with the
main stem. Bark pale brown or pale ashy, slightly rough, exfoliating
in small irregular soft pieces. Blaze *3—*5 inch, rather hard, not fibrous,
uniformly pale orange or pale yellow finely streaked with pale orange.
Young shoots glabitnis. Leaves 4—8 by 2—£ inches, broadly elliptic,
obtuse or shortly acuminate, entire or crenate-serrate, giabrous, with
8—12 pairs of lateral nerves. Petiole '2—*5 inch long. Stipules about
*5 inch long, caducous. Flowers '2 inch diameter, green, in dense
clusters from the axils of fallen leaves. Pedicels short. Fruit *7—1
inch long, ellipsoid or ovoid, ribbed, yellow.
Occurs throughout the area up to 5,000 feet. Common in sal ^ forest where it
attains its largest dimensions; it also thrives on dry southern aspects with scattered lowscrub fnrost- in tht- hills. The leaves are usually tinged purple or turn a 3eep purplishbrown from January to March. Flowers : May-June. Fruit : June-July.
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2. Casearia tomentosaj Roxb. Vern. Chilla, Gen.—A' small
evergreen or subdeciduous tree np to 6 feet girth and 50 feet high.
Branches spreading horizontally. Bark dark brown, rather rough, with
shallow reticulate cracks, exfoliating in small irregular woody scales.
Blaze "85—*7 inch, rather hard, not fibrous, pink to purplish-red with
a band of pale orange or yellow of varying width towards the interior.
Twigs tomentose. Leaves 2/5—7 by 1*5—2*7 inches, oblong or the
smaller ovate or elliptic, acute, more or less crenate-serrulate or subentire,
tomentose especially on the nerves beneath, with 8—10 pairs of lateral
uerves. Petiole *3—*5 inch long. Stipules minute, caducous. Flowers
*2—'25 inch diameter, yellowish-green, in dense axillary clusters on the
new shoots. Fruit *7—1*2 inches long, ellipsoid, green.
Occurs throughout the subhimalayan tract arid central and outer hill ranges up to
3,000 feet. Common in sal as well as miscellaneous types of forest. Leaves sometimes
turn red or orange before falling, and I believe invariably become spotted with patches of
dead brown tissue about January before the leaves fall. Flowers : March—May. Fruit-:
April-May.
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XLIIL—CUCURBITACE^.
Herbs, rarely shrubs, prostrate or climbing by means of tendrils
spirally twisted. Leaves alternate, simple or lobed or palmately or
pedately divided; stipules usually 0. Flowers regular, monoecious or
dioecious, yellow or white, solitary paniculate or racemose. Calyx-tube
usually adnate to the ovary; limb 5- rarely 3—6-lobed. Petals as many
as the calyx-lobes, free or gamopetalous, sometimes lobed or fimbriate.
Stamens inserted at various levels on the calyx-tube, normally 5 but
usually connate in pairs so that only one remains free (in which case
there appear to be two stamens with 2-celled anthers and 1 with a 1celled anther); anthers free or connate; in male flowers staminodes often
present. Ovary inferior, usually 1-eelled, often spuriously 3-celled;
style 1; stigmas 3—5; ovules usually many. Fruit a berry, entirely
succale'nt or finally with a hard rind, rarely entirely dry, indehiscent or
dehiscing by valves or by a eircmnsoissile lid.
TBTOHOSANTHER, Linn.
' Herbaceous or woody climbers. Leaves entire or palmately lobed,
rarely pinnate; tendrils 2—5-fid. Flowers white, dioecious, rarely
monoecious, males usually in long racemes with a solitary female or
male at the base from the same axil, or females separate. Calyx-tube
long, cylindric, dilated above; lobes 5. Petals 5, connate at the base,
margins long-fimbriafe. Stamens 3 ; anthers usually connate ; in male
flowers staminodes 0. Ovary with 3 parietal placentae; ovules many;
stigmas 3, entire or bifid. Fruit smooth, indehiscent. Reeds many,
compressed.
Triehosanthes palmata* Roxl. Vera. Indamin, 8G-. and R K
Tlaru, NG.—A large deciduous climber with, stems up to 4 inches
diameter and 50 feet high, often forming dense masses of drooping
foliage, climbing bj means of tendrils. Bark pale grey or pale yellowishbrown, with many longitudinal rows of mnch-raised darker circular
lentieels, otherwise smooth. Blaze \3-*4 inch, soft, cheesy, pale
yellowish. Tendrils with 1—3 branches arising from the end of a stalk
1-2 inches long. Leaves 4—7 inches broad and as long or slightly longer,
suborbicular or broadly ovate, deeply cordate, 3—7-usually 5-lobed or
rarely undivided, the lobes acute or acuminate, denticulate the nerves
exeurrent, upper surface smooth and bright green with small pits when
fresh but very scabrous with small round discs (cystoliths) when dry
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lower surface paler with cystoliths on the nerves when dry, pubescent on
the nerves, otherwise glabrous on both surfaces, base 3—5-nerved.
Petiole 1—8 inches long, stout, grooved. Flowers 1*5—2*5 inches
diameter, white, dioecious. Male peduncles usually paired, axillary,
one bearing a solitary flower, the other racenied 8-4 inches long. Female
flowers solitary, axillary, on a short peduncle. Bracts foliaceoiis *5—1*5
inches long, broadly obovate. _ Calyx-tube 1-2 inches long, the lobes
irregularly toothed. Fruit 1*5—2*5 inches diameter, ellipsoid, smooth,
first yellow, then red streaked with yellow and finally a uniform deep
red, with a thick tough rind. Seeds reddish-brown surrounded bj\
copious greyish-green pulp.
Occurs throughout the area up to 6,000 feet. There are no specimens at I)t»hra
Dun from the submontane tract, thong:) there is little doubt it occurs there also. It is
fairly common in maist ravines and bordering streams in the hills. Flowers : Junc-Uuly.
Fruit; October-November.

• XLIV.—DATISCACEffi.

257

XLIV.—DATISCACEyE.
Trees or herbs. Leaves simple or pinnate, alternate; stipules 0.
Flowers small, regular, dioecious or rarely bisexual, in fascicles racemes
or panicles. Calyx-tube in male short; in female adnate to the ovary;
lobes 3—9. Petals 0. Stamens 4 or more, usually opposite the calyxlobes. Ovary 1-celled, open or closed at the apex; placentae parietal;
ovules numerous; styles as many as the placentae and alternate with
them, simple or 2-partite. Fruit a coriaceous or membranous capsule,
dehiscing", at the apex between the styles. Seeds numerous, minute.
DATISCA, 'Linn.
Herbs Or shrubs. Leaves 3-partite or unequally pinnate, the uppermost undivided. Flowers dioecious, axillary, clustered. Male : -calyx*
tujbe #»very short; lobes 3—9; stamens 9—25; no rudimentary ovary.
Female: calyx-tube ovoid; styles 3, each divided nearly to the base
into 2 linear stigmas. Capsule oblong, more or less 3-angled.
D&tisca cannaMna? 'Linn.—A shrub with annual erect stems up to
10 feet high $/nd 1 inch diameter and a stout woody perennial root stock.
Stems with a large succulent pith, but almost woody at the base, smooth,
\green, .with lenticels more or less arranged in longitudinal rows. Side
brandies numerous in the upper portion of the stem and usually 6—18
inches long. ' Leaves imparipinnate, up to 15 inches long. Leaflets X—
N 1 L the lateral opposite, the distal pair sessile the remainder visually
. Shortly petiofylate; the terminal one 4—6 by *5—1*75 inches, larger
than (tha_ others.; all narrowly lanceolate, caudate-acuminate, sharply
Serrate except the tail which is usually entire, glabrous and dark glossy
freen above, glabrescent paler and glossy beneath. Flowers small,
green, single or clustered- in the axils of reduced 1-foliolate usually linearlanceolate leaves, along the terminal portion of the main stem and of
its upper branches. Male flowers on slender pedicels *l-*2 inch long;
calyx, deeply 5-lobed; anthers conspicuous, 'l-*—'15 inch long. Female
flowers shortly pedicellate; calyx-tube about "1 inch long, campanulate
'with 3'short spreading lobes. Capsule *2-*3 inch" long, crowne'd witK
jthe calyx-lobes. •
•
Occurs in the Mils between 3,000 and 5,000 feet, Hot very common, usually in
damp localities on open ground, somewhat gregarious. Flowers: August-September,
Fruit: - October-November.
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XLV.—CACTACE^E.
Herbs shrubs or trees with usually succulent stems; branches often
thickened, striated or angled. Leaves usually represented by tufts
of spines or by prickles or small tubercles ; stipules 0. Flowers regular,
hermaphrodite, solitary. Calyx-tube adnate to the ovary; lobes 3-many?
small, imbricate. Petals many, free or shortly united at the base,
imbricate. Stamens very many, free or adnate to the base of the petals.
Ovary 1-celled; ovules numerous ;style simple ; stigma 2-niany-rayed.
Fruit a succulent berry with pulpy placenta?.
OPUNTIA, 'Mill. (The Prickly Pears.)
Shrubs; branches jointed, the joints fleshy, flattened. Leaves
small, cylindric or subulate, caducous leaving axillary scars or "areoles"
from which arise very numerous fine barbed bristles and often one or'
more larger prickles or spines. Flowers showy, yellow orange or red,
from the ^marginal or apical areoles. Outer calyx-lobes adnate to the
ovary. Outer ^petals sepaloid, inner petaloid. Ovary of many connate
carpels; stigmas many. Fruit pyriform, bearing areoles.
Opnntia moiiaeaniha, Haw.—A. succulent jointed shrub 3—8 feet
high, with the internode-Iike portions of the axis between the articulations much compressed obovate to oblanceolate and bright green.
Leaves "25 inch long, brown, caducous. Areoles bearing 1—3 straight
spines, usually 1-2*5 inches long and one often larger than the others,
with a tuft of silky hairs about *2 inch long at the base. Flowers
2-2*5 inches long and about 3 inches across, yellow. Corolla spreading,
rotate, the outer segments short ovate-acute, the inner spathulate acute
denticulate. Stamens yellow, short. Pistil longer than the stamens.
Fruit pyriform, truncate and deeply depressed at the apex, bearing tufts
of glochidia on the outside.
This species has been collected in the Naini Tal Division and is I believe the
species which occurs fairly commonly in cultivation or run wild throughout the hills up to
5,000 feet. Opuntia Dillenii, Haw. is recorded from Almora by Strachey and Winterbottom, but the identification in this case may have been incorrect. The two are very
similar. According to Parker the joints of Dillenii are dull bluish or greyish-green.
Haines mentions that in manacantha the spines are deciduous except one large one
(rarely 2-3) on each areole whilst in Dillenii several large spines usually remain on each
areole, the largest of which is sometimes curved. Moreover in Dillenii the number of
spines in each areole may ultimately vary up to 6 whilst in monacantha they do not
apparently exceed 3. These Opuntias are indigenous to America.
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XLVI.—AEALIACEiE.
Trees and shrubs, sometimes climbing, rarely herbs, glabrous or
sfcellately pubescent, frequently prickly. Leaves alternate, rarely
opposite, simple or compound; stipules adnatc to the petiole, rarely 0.
Flowers regular, hermaphrodite or polygamous in umbels, umbels
usually racemed or panicled. Calyx-tube adnate to the ovary; limb
truncate or with small teeth. Petals usually 5, rarely more, valvate or
sub-imbricate, sometimes calyptrate. Stamens as many as and alternate
with the petals, inserted round an epigynous disk. Ovary inferior 2many-celled; ovules solitary in each cell; styles as many as the cells,
distinct or united. Fruit coriaceous or drupaceous.
I.—Leaves simple, lobed or not ,..
...
...
II.—Leaves tripinnate, very large
...
...
III.—Leaves digitate.
1. Stems usually armed with priclrlrs.
(a) Leaflets glabrous or with simple hairs
...
(b) Leaflets stellately hairy beneath ...
...
2. Stems unarmed.
(a) A large climber or, if erect, the leaflets stel•
lately hairy beneath ...
...
...
(b) Erect. Leaflets glabrous
...
...
IV.—Leaves pinnate. Leaflets 5 ...
...
...

1.
2.

Hedera.
Heteropanax.

3.
4.

Aralia.
Brassaiopsis.

5.
6.
7.

Heptapleurum.
Macropanm-.
Pentapanax.

1, HEDEBA, Linn.
Climbing shrubs or small trees. Leaves simple or lobed, glabrous,
exstipulate. Flowers polygamous in panicled umbels. Pedicels not
or very obscurely jointed. Calyx-margin 5-toothed or subentire. Petals
5, valvate. Stamens 5. Ovary 5-celled; styles connate. Fruit globose.
Hedera Helix, Linn. Eng. Ivy.—An evergreen climber with stems
up to 3—5 inches diameter and 40 feet high, climbing by means of adventitious roots wThich are often so numerous towards the base as to
completely conceal the stem. Bark fairly smooth, pale brown, Ienticellate. Blaze *15—"25 inch, very shortly fibrous, pa/le yellow. Leaves
alternate, very variable; on flowering shoots 2—4 inches long, usually
not lobed, very variable in breadth, base usually narrowed; on sterile
shoots usually with 1—5 pairs of lobes and usually cordate bases; all
coriaceous, glabrous. Petioles slender, "5—5 inches long. Flowers
•25—*4 inch diameter, polygamous, green, in globose pedunculate umbels ;
umbels terminal, solitary or 2—6 in corymbs; peduncles and pedicels
clothed with minute stellate hairs. Pedicels *2—'4 inch long. Petals
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triangular with a' raised ridge down the centre on the inside, soon
recurved. Berry *3 inch diameter, globose, greenish-yellow or orangeyellow, with fleshy exocarp.
Occurs throughout the hills between 8,000 and 9,000 feet. Very common in shady
forest. Flowers : September-October. Fruit: March—May.

2. HBTBBOPANAX, Seem.
An unarmed tree. Leaves pinnately decompound. Bracts small,
persistent; pedicels not jointed under the flower. Flowers polygamous,
calyx-margin nearly entire. Petals and stamens 5. Ovary 2-eeIled ;
styles 2, distinct. Fruit 2-seeded.
Heteropanax fragvans, Seem.—A small erect evergreen tree up to 2
feet girth. Leaves tripinnate, 8-4 feet long and 2-3 feet across.
Leaflets 8—6 by 1*5—3 inches, elliptic or elliptic-ovate, shortly acuminate, base rounded sometimes oblique, entire, glabrous. Petiolules
0—*4 inch long. Flowers '15—*25 inch diameter, yellow, fragrant, in
dense globose umbels racemed on the branches of an erect panicle
18—24 inches long which is clothed with a deciduous rusty stellate
scurf or tomentum. Pedicels up to "1 inch long, lengthening in fruit.
Fruit '3—*4 inch diameter, strongly compressed at right angles to the
#
septum.
0*>

Occurs throughout the subhimalayan tract and outer hill ranges up to 4,000 feet.
Not common. Mowers: November-December. ITruit: February.

3. ARALIA, Linn.
Herbs shrubs or" small trees, often prickly. Leaves alternate or
whorled, digitate pinnate or compound-pinnate; stipules smaiL Flowers
often polygamo-dicecious; pedicels often jointed close under the flower.
Calyx truncate or 5-lobed. Petals and stamens 5. Ovary 2—5-celled;
styles 2—5, free or shortly connate at the base. . Fruit 4-5-celled andangled or subglobose and 2-3-celled.
Alalia cStesffolia* Griff.—An erect or suberect deciduous shrub 2—6
feet high and stem up to 1 inch diameter. Bark pale brown, fairly
smooth. Stems often armed, especially in the lower portion, with
•scattered weak prickles about *1 inch long, often forming a semicircular
ring below -an arrested side branch. Leaves alternate, digitate, often
fascicled, on arrested side shoots. Petiole 2;5—7 inches long, smooth,
terete, base sheathing. Leaflets 3—5, the terminal slightly the
.largest 2*5—6 by *7—2*25 inches, elliptic-lanceolate or oblong-lanceolate, acuminate,, base acute, finely and-closely biserrate, the iserratures
apiculate or acuminate,' glabrous of with short scattered stout hairs
on both surfaces, membranous, pale dull green above, somewhat
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glaucous beneath. Petiolules 0—*1 inch long. .Flowers '2—*3 inch
diameter, greenish-yellow, 4-and 5-Hierous, in solitary axillary pedunculate many-flowered umbels. Peduncles 1-2 inches long. Pedicels
"15—'25 inch long, glabrous or pubescent. Berry '25 inch diameter,
globose, glabrous.
Occurs throughout the central and inner ranges between 8,000 and 10,000 feet.
Fairly common and somewhat gregarious in shady forest usually on north aspects. The
semicircular ring of prickles when present originates at the base of the partly sheathing
petiole and persists after the leaf has fallen. The crushed leaves have a foetid smell
Flowers : May-June. Fruit : July-August.

4. BBASSAIOPSIS, Dene, and Planch.
Large shrubs or trees, glabrous or tomentose, armed or not.
Leaves digitate palmate or angled, stipulate. Umbels in compound
panicles; bracts often persistent; pedicels rising from a dense cluster
of persistent bracteoles, not jointed under the flower. Flowers often
polygamous. Calyx 5-toothed. Petals and stamens 5. Ovary 2-celled;
styles 2, united. Fruit 1-2-seeded.
Brassaiopsis aculeata, Seem.—A shrub or small tree up to 3 feet
girth and 15 feet high. Stems and branches armed with stout sharp
prickles up to *35 inch long. Young shoots cflothed with rusty-brown
tomentmn. Bark fairly smooth, pale brown. Blaze *3—"35 inch, soft,
pale yellowish. Leaves 1-2*5 feet long, alternate, digitate, approximate
at the ends of the rather stout branches. Petiole 4—18 inches long,
terete, the base dilated and stem-clasping. Leaflets 5—9, the central
6—12 by 1*5—3 inches exceeding the lateral, oblanceolate, acuminate,
base acute and usually oblique in the outermost pair, serrulate, densely
clothed on both surfaces with yellow stellate hairs when young, glabrous
abore when mature, thin. Petiolules "1—*5 inch long. Flowers
'25—'3 inch diameter, pa<le yellowish-green, in many-flowered globose
umbels. Umbels solitary and terminal or racemed on the somewhat
deflexed branches of a stout erect panicle 6—12 inches long. Paniclebranches *5—3 inches long. Bracts at the base of the branches '15—*25
inch long, ovate, acuminate, tomentose, persistent. Pedicels '2—*5 inch
long, scurfy-hairy* springing from a dense cluster of hairy persistent
bracteoles *05 inch long. Berry *25 inch diameter, globose.
Occurs throughout the hills between 2,000 and 6,000 feet. Rather scarce. Usually
in shady and moist ravines in forest. Flowers: January—March. F r u i t ; May-June.

5. HEPTAPLEUEUM, GasHn.
Trees or large shrubs, sometimes scandent, without prickles.
Leaves digitate, rarely uni-foliolate or twice digitate. Umbels panicled
or in branched racemes, bracts.woolly, pedicels not jointed under the
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flower. Flowers 5—10-usually 5-6-merous (including the carpels).
Style very short and -clavate or scarcely developed. Fruit 5-6-angled.
Erect., Leaflets with secondary nerves deeply impressed
above, sfcelkfcely hairy beneath ...
...
... 1. impressum,
Li climber. Leaflets with secondary nerves not deeply
impressed above, glabrous beneath
...
... 2. vemdosum.
In addition, H. datum, C. B. Clarke is recorded by Strachey^ and Winterbottom
from Nairn Tal. I have however seen no specimens from our area in either the Dehra
Bun or Kow herbaria and I have therefore not described it. It is a small tree with large
digitate leaves -of 4—7 oblong-lanceolate leaflets which are glabrous above and glabrous
or nearly so beneath. The nerves of the leaflets are not deeply impressed above, and
this fact together with the glabrous or glabrescent under leaf-surface should serve in
the field to distinguish it at once from H. impressum.

i . Heptapleuram impressum* C." B. Clarke,—A large evergreen
shrub or small tree, the stem up to 4*5 feet girth near the ground but
usually branched low down, up to 30 feet high. Bark fairly smooth,
pale brown. Blaze *3—*35 inch, white. Leaves digitate, 1-2*5 feet
long, approximate at the ends of the stout branches. Petiole 5—-22
inches long, terete. Leaflets 6—11, 4—10 by *75—2 inches, oblanceolate or sometimes narrowly oblong, shortly acuminate, base acute,
coriaceous, entire or sometimes obscurely serrate in the upper half,
clothed on both surfaces with rusty-yellow stellate pubescence when
young, glabrous and dull dark green above with much impressed
secondary nerves when mature. • Flowers in globose umbels terminating the branches of an erect terminal densely stellate-hairy panicle 6—8
inches long. Pedicels *1—*2 inch long, lengthening in fruit. Berry
*2 inch diameter, subglobose, glabrous, crownefl with the persistent
style.
Occurs throughout the central and inner ranges between 7,000 and 10,000 feet.
Bather scarce. Usually found in moist shady situations, sometimes associated with
Quercus semeoarpi'folia. The leaflets on young plants or on adventitious shoots are
often deeply cut or lobed. Mowers: September. Fruit: "December-January.

2. Heptapleuram Yenulosum, Seem. "Vera, Kur-simal, Gem—
An evergreen climber or' epiphytic shrub with stems up to 4 inches
'diameter* and 30 feet high, climbing by means of stout adventitious
foots. Bark pale ashy-brown or silvery, smooth, with conspicuous
scattered lenticels. Blaze ;4-*5 inch, somewhat fibrous towards the
interior, pale yellow or whitish, sometimes mottled with pale orange
harder tissue in the outer half, darkening on exposure, with a peculiar
aromatic smell. Twigs stout, smooth, green with pale brown lenticels,
the leaf-scars appearing as horizontal lines. Leaves alternate, digitate.
Petiole 6—12 inches long, terete, dilated and clasping at the base.
Leaflets 3—8, 3—8 by 1*5—3 inches, the middle one largest, ellipticoblong, acuminate, entire, glabrous, coriaceous, shining above. Petiolutes *5—2 inches long, jointed to the blade* Blowers *S inch diameter,
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pink, polygamous, in small globose umbels, racemed on the branches of
a terminal panicle, the branches 5—8 inches long and purple. Peduncles '5 inch long. Pedicels *1—'3 inch long. Berry *3-*4 inch
diameter, globose, yellow.
Occurs throughout the area between 1,000 and 6,000 feet.
Common, usually in
moist places, often climbing over precipitous rocks in shady ravines but also frequent
on trees. Flowers : February-March. F r u i t : April-May.

6. MACROPANAX, Miq.
Trees or shrubs, thorny or unarmed. Leaves digitate. Flowers
polygamous, umbelled, or rarely in heads, forming large panicles.
Pedicels jointed at the apex. Calyx-teeth 5, distinct. Petals 5, valvate.
Stamens 5. Disk thick, produced into the style-column. Ovary 2celled; styles united. Fruit globose or ovoid.
Macropanax croophilum, Miq.—A large shrub or small tree.
Leaves alternate, 1-2 feet long. Petioles 4—12 inches long, terete, base
dilated and stem-clasping. Leaflets 3—7, 4—9 by 1*2—2*5 inches,
narrovvly oblong or elliptic-oblong, acuminate, base rounded or cuneate
often unequal, margin sinuate or crenulate with small apieulate teeth,
glabrous, lateral nerves arcuate. Petiolules "3—2 inches long, those of
the central leaflets much longer than the side ones. . Flowers *15 inch
diameter, in # many-flowered globose umbels. Umbels racemed on
the spreading branches of an erect terminal panicle 10—20 inches long,
densely clothed with scurfy tomentum. Panicle-branches 2—8 inches
long. Bracts small, deciduous. Pedicels "05—*15 inch long lengthening in fruit. Berry *2 inch diameter, ovoid, ribbed.
Strachey and Winterbottom have recorded this species from Nairn Tal and
Mr. W. J. Lambert has collected it at Panwanoula in East Almora. Both records are
from 6,000 feet. Bare. Flowers : August-September. P r u i t : December-January.

7. PENTAPANAX, Seem.
Trees or large climbing shrubs, often epiphytic. Leaves alternate,
simply pinnate or digitate, glabrous. Flowers hermaphrodite or polygamous in compound racemes or panicles of umbels; pedicels jointed
under the flowers. 'Calyx 5-lobed. Petals and stamens 5. Ovary 4-5celled; styles 4-5, more or less connate. Fruit 4-5-celled with as many
angles or ribs.
Epiphytic. Leaflets entire
Not epiphytic. Leaflets serrate

...
...

...
...

...
...

1.
2.

parasitioum
LeschenaulW.

i. Peutapasiax parasiticum, Seem.—A scandent and epiphytic
deciduous shrub with spreading or drooping branches 4—8 feet long
and up to 2 inches diameter, sending down stout aerial roots which
form contact with the ground and often resemble stems. Bark pale
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or silvery brown, fairly smooth. Blaze "l-'2 inch, very fibrous, white,
the juice turning orange on exposure. Leaves 4—10 inches long, imparipinnate; petiole slender, not dilated at the base, rachis jointed at
the insertion of the leaflets. Leaflets 5, 2—4 by 1-2 inches, ovate or
ovate-lanceolate, entire, acuminate, base rounded often unequal, subcoriaceous, glabrous beneath, somewhat glossy above and glaucous
beneath. Flowers '25 inch diameter, pale green, 5-or 6-merous, polygamous, in globose pedunculate umbels which are terminal solitary
Peduncle 1—3 inches long. Pedicels
o r 2—4 in a small panicle.
•3—-5 inch long, slender. Fruit small, subglobose.
Occurs .throughout the hills between 5,500 and 8,000 feet, and in all the cases which
I have observed it was growing on oak except once when it was found growing on the
ground. Rather scarce. Flowers: October.

2. Pentapanax Lesehenaultff, Seem.—A. deciduous shrub 4—10
feet high with stems up to 2*5 inches diameter. Bark roughish, exfoliating in papery pieces. Twigs with a large pith. Leaves 8—12
inches long, alternate, imparipinnate. Leaflets 5, 3*5—5*5 by 1*5—2*5
inches, elliptic-oblong or elliptic, rather abruptly acuminate* base
rounded or suboordate often unequal, cuspidate-serrulate, glabrous and
dull green above, hairy along the nerves beneath when young especially
along the midrib. Petiolules of lateral leaflets 0—*25 inch Ipng. Inflorescence a terminal panicle, the primary branches <pub-fascicular,
2-3 inches long and terminating in 3—8 umbel-bearing rays about
'5—1 inch long. Umbels dense, globose. Pedicels *3—*5 inch long.
The branches of the inflorescence clothed with short purplish pubescence. Fruit subglobose, *15 inch diameter, strongly ribbed.
Occurs throughout the central and inner ranges between 8,000 and 10,500 feet.
Sometimes wedged into crevices in rocks, usually in forest. Scarce. Mowers: July.
Fruit: August-September. The plant here described is variety umbellatum which difers
from tbe type in the fruit being strongly ribbed.

XLVII.—COENAOEiB.

267

XLVIL—CORNACE^E.
Shrubs or trees. Leaves opposite or alternate, entire or sometimes angularly lobed or serrate; stipules 0. Flowers regular, bisexual
or unisexual, in cymes panicles or heads. Calyx-tube adnate to the
ovary; limb 0 or truncate or 4—10-toothed, persistent. Petals 0 or'4-5,,
rarely many, imbricate or valvate. Stamens inserted with the petals
at the base of an epigynous disk, usually as many as, rarely 2—4 times
as many as the petals. Ovary inferior, 1—4-celled ; ovules usually
solitary; style simple. Fruit usually succulent, stone 1—4-celled or
less commonly with 2 pyr'enes.
I.—.Flowers fascicled, in cynics ur hi heads.
1. Inflorescence axial. Petals anthers and style
long"
...
...
...
... 1.
®
2. Inflorescence terminal. Petals anthers and stylo
short
...
...
...
... 2.
II.—Flowers in largo terminal panicles
...
... 8.

Alangium.
Cornus.
Toricellia.

1. ALANGIUM, Lamk.
Trgfes or shrubs, sometimes thorny. Leaves alternate. Flowers
white or ere^ni-eoloured, hennaphrodite, in axillary fascicles or cymes v
Calyx-limb truncate or 4—10-toothed. Petals 4—10, linear, valvate,
thickened, recurved in flower. Stamens as many as the petals and
alternate with them, or 2—4 times more. Ovary 1-2-celled, surmounted by a disk enclosing the elongate style; stigma capitate.
Fruit a 1-2-seeded berry, crowned by the calyx-lobes and disk.
Leaves oblong, 1-2 inches broad. Flowers fascicled
...
Leaves ovate often lobed, 3—6 inches broad. Flowers in
cymes
...
...
...
...
...

1.

Lamarckii.

2.

hegonijolium.

1. Alangium Lamarckii, Thwaites.
Vera. Kuttu, K.—A small
subdeciduous tree up to 3*5 feet girth and 30 feet high, the short side
branches often terminating in stout spines. Bark pale brown, roughlsh,
with sliallcw cracks, exfoliating in softly fibrous or subeorky scales,
Bk-ze "4—*7 inch, slightly fibrous, pale yellow, often stippled with
orange. Twigs whitish. Leaves simple, rather variable in size, usually
4—7 ky i—2*5 inches, oblong or oblong-lanceolate, gradually narrowed
at the apex to a blunt point, base usually rounded and sometimes
unequal, pubescent when young, glabrous or glabrescent when mature
with glandpits or tufts of hair beneath in the nerve axils, secondary
nerves 5—8 pairs ascending, tertiaries more or less parallel and
transverse.
Petiole *2—'5 inch long, tomentose. Flowers white,
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fragrant, solitary or fascicled, axillary or from the axils of fallen leaves.
Petals 5—10, *5—*9 inch long, linear, recurved or revolute after
expanding. Stamens numerous about as long as the petals,' very
villous below. Anthers *2—*3 inch long. Fruit "5—*7 inch long,
ellipsoid, smooth, black, crowned with the calyx and containing a large
stone surrounded by succulent pulp.
Occurs 13a dry miscellaneous forests of the Bbabar and is generally rather scarce
though abundant round Tanakpur, and in parts of the Kalagarh Division. Flowers :
March—May. Fruit: June-July.

2. Alangium begonifolium, Baill. Syn. Marlea begonia folia,
Jtoxb.—A small deciduous tree. Bark pale grey or brown, smooth.
Blaze *3—'35 inch, pale yellow closely mottled with orange. Leaves
usually 3—6 by 2'5—6 inches, sometimes larger, broadly ovate, acuminate, entire, angular or lobed or rarely without lobes, the lobes or
angles acuminate, pubescent on both surfaces with minute hairs when
young, becoming glabrous or nearly so above and with -tufts of hair
in the nerve-axils below when mature, base usually truncate or cordate
often very oblique, 5—7-nerved. Petioles 1-2 inches long. Flowers
white, in dichotomous axillary cymes 1-2 inches long. Petals 6—8,
ligulate, *4—-;5 inch long. Stamens 6—8, about as long as the petals.
Filaments villous. Anthers *3 inch long. Fruit *3—*4 inch long, ovoid
or ellipsoid, glabrous, dark purple, succulent, containing a Jfc&rge stone.
Occurs throughout the hills between 3,000 and 6,000 feet. Not common. Usually
in moist ravines. Flowers: May-June. Fruit; September-October.

2. COBNUS, Linn.
Trees or shrubs. Leaves opposite or alternate, entire. Flowers
small, usually bisexual, in branched cymes or involucrate heads.
Calyx-tube campanulate or urceolaie ; limb 4-toothed. Petals 4, valvate.
Stamens 4. Disk thick or inconspicuous. Ovary 2- rarely 3-) celled.
Fruit drupaceous; stone bony, 2-ceIlecl, 2-seeded.
I.—Loaves opposite.
A. 'Flowers in branched cymes.
1. Leaves ovate, 2—4 inches broad ...
...
2, Leaves narrowly oblong, 1-1*5 inches broad ...
B. Flowers in hemispheric heads surrounded by 4
large yellow petafoid bracts
...
,..
CI.*—Leaves alternate. Flowers in branched cymes
...

1. macropkylla.
<g. ablonga.
3. capitata*
4. cantrovena.

; i . Comiis macfophylla, Wall Verm KhcLgsa, Gk Kate, A.—A
medium-sized "deciduous tree up to 7 feet girth and 100 feet high. Bark
reddish or pinkish-brown, roughish, exfoliating in loose strips and scales,
divided up;on very old stems into small polygonal plates about '5 inch
across. Blaze *25—*S5 inch, soft, cheesy, pink. Leaves opposite and
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distichous, 3—8 by 2—4 inches, ovate, acuminate, with short adpressecl
hairs on both surfaces, pale beneath, base usually rounded. Petiole
'5—1*5 inches long. Flowers *4 inch diameter, creamy-white, scented,
in compact terminal, branched cymes 2—4 inches across. Petals
minutely adpressed-pubescent outside. Stamens shorter than the petals.
Fruit "2—"3 inch long, ovoid, purplish-black, slightly pubescent.
Occurs throughout the hills between 4,500 and 7,500 feet. Common in forests of
Quev-cus incana. Flowers : April—June. F r u i t : October—February. *
According to Hemsley, vide page 333 in Kew Bulletin for 1909, 0. Stracheyi, Hems].'
based on specimens collected by T. Thomson at Kathi in Kumaun is also distinct from
C. macrophylla. It is said to differ mainly in the rusty pubescent inflorescence, in the
calyx-tube being ecostate and in the conspicuous calyx-teeth.

. • 2, Cornus ohlonga, Wall Vern. Gaunta or Gauntia, G- and
A.—An evergreen shrub or small tree up to 4 feet girth and 30 feet high.
Bark dark reddish-brown, slightly rough, with scattered circular lenticels.
Blaze "15—'25 inch, dark reddish-brown with an inner fibrous paler
layer. Young shoots minutely adpressed-hairy. Leaves opposite, 4-5
by 1-4*5 inches, narrowly oblong or oblong-lanceolate, narrowed at both
ends, entire, shortly acuminate, minutely adpressed-hairy on both
surfaces, with tumid glands in the axils of the secondary nerves beneath
and sometimes in the axils of the smaller,nerves as well, somewhat
glossy above, main lateral nerves 5-6 pairs prominent beneath and
depressed alfove. Flowers *3-*4 inch diameter, white, fragrant, the
disk the tips of the calyx-lobes the anthers and sometimes the tip of the
style purple, in terminal branched cymes 2-3 inches across. Fruit
*25—*3 inch long, ovoid, black with a glaucous bloom, containing a
brown stone surrounded by succulent green flesh.
Occurs throughout the hills between 4,000 and 7.000 feet. Common in banj forest
and most abundant and vigorous on a limestone soil. Flowers : September—December.
F r u i t : April-May.

3, Cornus eapit&ta9 Wall. Yern. Bhamor, Gen.—A small evergreen tree up to 5 feet girth and 35 feet high. Bark slightly rough, 'dart
reddish-brown or blackish, exfoliating in small polygonal scales. Blaze
*2—*4 inch, fibrous, pink or reddish sometimes finely mottled with
orange-brown harder tissue. Twigs clothed with short aclpressed pubescence. Leaves opposite, 2*5—4*5 by 1-1*5 inches, oblong or elliptic,
acute, base narrowed into the petiole, entire, dull bluish-green above, pale
and glaucous beneath, rather densely adpressed-pubescent on both sides,
with 3—5 pairs of ascending secondary nerves bearing tumid glands in
their axils beneath. Petiole "3—*6 inch long, channelled, with dilated
connate base. Flowers *15 inch diameter, closely packed in yellowishgreen hemispheric heads *5 inch across, each head surrounded by 4
yellow petaloid bracts, the bracteate head 2-3*5 inches diameter.
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Fruits coalescing to form, a depressed globose bead '9—1*2 inches
diameter, deep pink or partly orange when ripe, speckled with the
remains of the flowers and containing numerous rounded brown stones
embedded in a yellow, edible, slightly sweet pulp.
Occurs throughout the hills between 5,000 and 7,500 feet. Fairly common in
secondary forest on north aspects. Flowers : Jane-July. F r u i t : October-November.

5. Conms controirersa, Hemsl.—A small tree up to 50 feet high
and 4 feet girth. Bark smooth, pale grey. Blaze '25—"35 inch, pale
yellow with orange streaks. Twigs quite smooth, yellowish-green.
Leaves alternate, 4—6 by 2-3 inches, ovate or elliptic, shortly and
abruptly acuminate, base rounded or subcuneate, glabrous and shining
above, pale and glaucous with adpressed hairs beneath, with 6—8 pairs
of arcuate secondary nerves. Petiole 1-2*75 inches long. FIowrers *4-*5
inch diameter, pure white, unscented, in lax terminal branched cymes
3—5 inches across. Petals glabrous outside. Stamens longer than the
petals. Fruit '25 inch diameter, globose, slightly pubescent.
This trea has only been found in the Naw.nli Reserve of North Gnrhwal where it
occurs bordering the Gurm Toli Gn-dhem. between 6,000 nud 7,500 feet. The bark, blaze
and alternate leaves serve to distinguish it at once from G. macrophylla for which it
might otherwise be mistaken. Flowers : May.

3.

TOBICELLIA, DC.

Shrubs or small trees. Leaves alternate, broadly cordate. Flowers
small, dioecious, numerous, in pendulous panicles; pedicels short, in
the female jointed under the flower, in the male not. Male flowers :
calyx-tube short, usually with 5 short blunt lobes. Petals usually 5,
rarely 3-4, concave, induplicate-valvate. Stamens usually 5, rarely 3-4.
Disk flat. Female flowers : calyx-tube ovoid with short irregularly
3—5-Iobed limb; petals and stamens wanting. Disk indistinct. Ovary
3-4-celled; style very short: stigmas usually 3. Fruit a small 1-seeded
drupe.
Toricellia tili&folia, DO.—-A deciduous shrub or small tree up to
4 feet girth with spreading branches. Bark pale brown, slightly rough.
Blaze "25 inch, white. Twigs quite smooth, glabrous, stout. Leaves
5—9 by 4—8 inches, broadly ovate or sub-orbicular, obscurely angled br
not, coarsely and sharply dentate, broadly cordate, membranous, pubescent on both surfaces when young, glabrous or nearly so when mature,
base 3-nerved the lateral pair again branching close to the base, with
3-4 pairs of secondary nerves above the basal. Petiole 2—4 inches long,
dilated towards the base and stem-clasping. Flowers numerous, in
drooping terminal panicles 8—12 inches long, appearing with the new
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leaves. Male flowers green faintly tinged with purplish-brown, with
5 oblong petals and usually 5 conspicuous stamens. Bracts on the male
inflorescence; subtending the primary branches lanceolate acuminate
*4—*6 inch long; subtending the smaller branches "1—*2 inch long.
Drupe *2 inch long, ovoid, purple, glabrous.
Occurs in the central hill ranges between 5,000 and 8,000 feet. Fairly common
in East Almora, usually in damp localities in oak forest. Flowers: April. F r u i t :
October.
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XLVIXL—CAPRIFOLIACE^.
Small trees or shrubs, erect or climbing. Leaves opposite, rarely
ternate; stipules usually wanting. Flowers hermaphrodite, regular or
irregular', in. cymes or panicles. Calyx adnate to the ovary; lobes
3—5, imbricate. Petals connate in a tubular, funnel-shaped or rotate
corolla, 5-fid, with imbricate lobes. Stamens 5, rarely 4, inserted on
the corolla-tube alternately with the lobes. Ovary inferior, 2—8(rarely 1-) celled; style usually simple; ovules solitary. Fruit a drupe
with 1—8 cartilaginous pyrenes or a many-seeded berry.
I.—Fruit 1-seeded. Flowers regular.
1. Leaves usually toothed. Calyx-limb shortly
1. Viburnum.
toothed
2. Leaves usually entire. Calyx-lobes elongate,
2. Abelia.
feathery
3. Tnosteum.
II.—Fruit 3-seeded. Flowers irregular
*[II.—Fruit many-seeded. Flowers often zygomorphic.
4. honker a.
1. Stems solid.* Ovary 2- 3- celled
5. Leycesteria,
2. Stems hollow. Ovary 5-celled
* Note.—The twigs of L. quinquelocularh are hollow.

l.VIBUENUM, Linn.
Trees or shrubs. Leaves opposite, simple or lobed; stipules inconspicuous .or 0. Flowers in terminal or subterminal umbels, corymbs or
panicles. Calyx-tube turbinate or cylindric; lobes 5. Corolla-lobes 5.
Stamens o, inserted on the corolla-tube. Ovary 1—3-ceIIed; ovules 1
in each cell; stigma 3-lobed. Fruit a dry or fleshy drupe, usually 1seeded; endocarp crustaceous, ridged and furrowed or excavated on one
side.
I.—Leaves entire or obscurely crenate.
1. Leaves ovate or broadly elliptic, tomentose
beneath
1. cotinifolium.
2. Leaves oblong, glabrous except in the axils of
the primary nerves beneath
coriaceum.
3. Leaves narrowly elliptic, glabrous and clothed
beneath wijfch pale brown circular scales ... 3. punctatwm.
XX.—Leaves sharply toothed or serrulate.
A. Flowers in drooping pedunculate panicles,
appearing after the leaves. Corolla tubular ... 4. erubes certs.
B . Flowers in erect umbellate or corymbose cymes.
1. Flowers appearing before or with the leaves.
cordifolium.
(a) Corolla rotate. Leaf*base usually cordate ...
nervosum.
(b) Corolla tubular Leaf-base usually acute ...
2.., Flowers appearing after the leaves. Corolla
7, stellulatum*
rotate
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1. Yibumum cotinlfolium, Don. Vein. Ghenu or Ghirnca, Gk
Gabian or Gwia, A.—A deciduous shrub 5—15 feet high .with stems
up to 5 inches diameter. Bark pale often reddish-brown, slightly rough,
exfoliating in very small corky pieces. Blaze *25—"3 inch, cheesy,
not. fibrous, white usually faintly mottled with orange, the whole turning pinkish- or orange- brown on exposure. Twigs more or less stellately
tomentose. Leaves 3*5—7 by 2'5—5 inches, ovate elliptic or suborbi. cular, base cordate or rounded, obscurely crenate, stellately pubescent
on both surfaces, often glabrescent above when mature, rather rough
above, pale beneath, thickish, nerves impressed above and prominent
beneath, main lateral nerves 7—10 pairs. Petiole *3—1 inch long.
Flowers *3 inch diameter, white tinged with pink, in stellately tomentose corymbose cymes 2—4 inches across. Corolla-tube '15 inch long;
lobes spreading. Drupe *3—"5 inch long, oblong, first red then black,
shining, glabrous, containing one flattened and grooved stone embedded
in juicy pulp.
Occurs throughout the hills between 6,000 and 11,000 feet. Very common i% many
types of forest especially oak, often gregarious. The leaves usually turn purplish or pink
before falling. Flowers : April—June. Fruit : August—October.

2. 7ibunram coriacenm, Blume. Vera. Titmulia or Timula,
G-en. Tita, NG-. Kama, SG.—An evergreen shrub 6—12 feel high or
rarely a small tree up to 4 feet girth and 25 feet higlf. Bark dark
brown, slightly rough, rather mealy-corky. Blaze *2—*4 inch, pinkish
or white with a few reddish-brown markings, the whole turning reddishbrown on exposure. Young shoots puberulous, tinged purplish-red.
Leaves 4*5—9 by 1*5—2*75 inches, oblong, acuminate, entire, coriaceous, glabrous except for tufts of hair in the axils of the primary nerves
beneath, with 5—10 pairs of later'al nerves very prominent beneath.
Petiole "5—1 inch long, usually purplish-pink. Flowers *1 inch diameter,
white, sweet-scented, in pedunculate, umbellate, terminal cymes 3—5
inches across; cyme-branches corymbose. Corolla tubular, *15 inch
long; lobes small, erect. Anthers exserted, purple. Drupe *15—*2 inch
long, ovoid or ellipsoid, dark purple with a thin glaucous bloom.
Occurs throughout the hills " between 5,000 and 8,500 feet! Very common in oak
forest on shady aspects. The young immature leaves are very conspicuously glossy. If
the leaf surface be bruised, as by bending the leaf across, the bruised surface immediately
turns whitish due to the glazed epidermal layer flaking .off in minute white scaly pieces.
Flowers : June—August. iPruit : October—December.

3. Ylbiiraim punctatum, Ham.—A small glabrous evergreen tree
up to 2*5 feet girth and 40 feet high or sometimes only a shrub.
Bark dark brown, rather rough. Blasse '3—"35 inch, pinkish-brown
rapidly- darkening on exposure. Young shoots covered with pale brown
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circular scales. Leaves 4—8 by 1*5—3 inches, narrowly elliptic, shortly
and rather" abruptly acuminate, base usually acute sometimes rounded,
coriaceous, entire, clothed on both surfaces when young with pale brown
circular scales which rapidly disappear from the upper surface but
persist beneath, very glossy dark green above pale beneath, with 7—10
pair's of lateral nerves, midrib prominent beneath. Petiole "4—*8 inch
long, rather stout, deeply channelled above, densely clothed with scales.
Flowers *2 inch diameter, white, in terminal umbellate cymes 3-4 inches
across; cyme-branches corymbose and densely scaly developing lenticels
when in fruit. Drupe '3—*35 inch long, ellipsoid, densely covered
with scales.

I
I
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Occurs throughout the central and inner ranges between 5,000 and 6,000 feet.
Rather scarce, usually in shady oak forest and ravines. Flowers : May. Fruit : 3SFovember-December.

j
|
I
;

4. Ylbnmom erabescens, Wall. Vern. Ganni, CA.—A shrub
$—12 f ee t high. Bark pale brown, slightly rough on old stems. Blaze
"25 inch, hard, pale orange or white finely mottled with orange. Twigs
glabrous. Leaves 2—5 by 1-2*5 inches, elliptic or elliptic-oblong,
shortly acuminate, base rounded or cuneate, sharply serrulate in the
upper half more or less entire in the lower half, glabrous above, stellatehairy on® the nerves beneath when young and with scattered mostly
simple hairs fusually tufted in the nerve-axils) when mature, with 5—8
pairs of lateral nerves. Petiole *3—*7 inch long. Flowers *2-*3 inch
diameter, creamy-white or tinged with pink, in solitary, terminal,
pedunculate, puberulous or glabrescent, lax, 'drooping panicles 2—4
inches long. Bracts ligulate, puberulous or glabrous, up to *4 inch long.
Corolla-tube '35—*45 inch long, the lobes soon reflexed. Drupe *2-*8
inch long, ellipsoid, glabrous, red.

Jjgf
f

Occurs throughout the central and inner ranges between 5,000 and 9,000 feet.
Fairly common in Central and East Almora, scarce in Garhwal. Usually in shady oak
forest. Flowers : May-June, after the new leaves have formed.
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5. Yiburnum cordifolium, Wall—A deciduous shrub or small tree.
Young shoots densely stellate-hairy. Leaves 3—5*5 by 1*5—3 inches,
ovate or elliptic, sfiortly acuminate, base cordate or rounded, closely
and evenly serrulate, sparsely stellate-hairy above and rather densely
so beneath when young, glabrous above and glabrescent beneath when
mature, with 7 pairs of secondary nerves prominent beneath and reticulate within the margin, with close parallel transverse tertiary nerves.
Petiole *7—1*5 inches long, base somewhat dilated, densely stellatehairy, when young. Flowers "3-'4 inch diameter, in stellate-hairy
terminal umbellate cymes 2-3 inches across with corymbose branches,
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Corolla rotate., lobes spreading. Drupe '3—*35 inch longs oblongs
glabrous.
. Occurs on the central and inner ranges east of the Bamganga between 9,000 and
11,000 feet. Not very common, often associated with Mhododendron at about the tree
limit...'Flowers : May-June. Fruit: October.

•: -6. .Yibumum nereosum, D.. Don. Syn. V. fastens, Dene.
,Vern.:. Telanu or Thelka, NG.—A large deciduous shrub with spreading
stems nip-to 6 inches diameter -and 20-feet high. Bark pale brown or
dark* .grey, somewhat rough and corky. Blaze *25 inch, white inside,
pale.-yellow mottled with orange outside. Leaves 3—7 by 1'75—3*5
inches, ovate elliptic oblong or obovate, acute, serrulate, glabrous or
more or less pubescent on the nerves beneath, thin, membranous, base
rounded or- acute, dark rather glossy green above, pale with 7—9 pairs
of very prominent nerves beneath. Petiole *5—-1*5 inches long, pink,
deeply channelled above. Flower's "4-*5 inch diameter, white, white
tinged with pink, or pink, fragrant, appearing before or with the leaves,
in terminal erect pubescent cymes 1-2*5 inches across which are branched
from-the-base. Bracts variable, usually large. Corolla-tube *4—'6
inch long, lobes spreading not reflexed. Drupe *4—'6 inch long,
ellipsoid, red.
Occurs throughout the central and inner ranges between 7,000 and li,500 feet.
Very common in silver fir and karsliu forests, often growing under danse cover. The
leaves rarely emit a somewhat foetid smell when crushed. Flowers : Marc^i-April. Fruit:
July-August, •

* 7. Yibnxnum steUulatum, Wall. . Vern. Maleo, NG-.—A deciduous shrub 5—20 feet high with steips up to 6 inches diameter. Bark
dark brown-often reddish, slightly rough, with prominent small circular
lentieels. Blaze "2—-'35 inch, white more or less stippled with pinkishbrown, the whole turning orange-brown on exposure. Twigs with a,
large pith, stellately pubescent. Leaves 3—6 inches long, ovate or
ovate-lanceolate, long-acuminate, rather distantly serrate, dull green and
glabrous or glabrescent except on the main nerves above, glabrous or
slightly stellate-hairy beneath, main lateral nerves 5—8 pairs depressed
above and raised beneath. Petiole *5—1*2 inches long, grooved above*
Flowers *2 inch diameter, white, strongly scented, ii> terminal stellately
pubescent much-branched, corymbose cymes 4—6 inches across. Drupe
*3 inch long, broadly oblong, red, containing one flattened and grooved
stone embedded in an acid juicy pulp.
Occurs throughout the hills between 5,000 and 10,500 feet. Common in oak forest
on shady aspects. Flowers : June—August. Fruit: October—December.

.;-'.'•-.
2. ABELIA, Brown.
. Bhrafes; £eayes opposite, sometimes temate, entire or toothed.
Flowers axillary arid termini, in small tri<?hotomous cymes or solitary,
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2—4-bracteolate. Calyx-tube narrow, striate; limb 5-cIeft. Corolla
tubular or funnel-shaped; lobes 5- Stamens 4, inserted on the corollatube. Ovary 3-celled; style filiform; 2 cells with several abortive ovules,
the third with one perfect ovule. Fruit coriaceous, 1-seeded, tipped
with the long calyx-teeth.
Abelia triflora, R. Br. Vern. Badm, NG-. Kawiera, Bhotia.—
A shrub 6—12 feet high or rarely a small tree up to 3 feet girth and
20 feet high. Bark rough, exfoliating in irregular soft somewhat corky
strips. Blaze "1—'25 inch, rather fibrous, white. Branches .with deep
and regular longitudinal fissures *25—"5 inch apart. Young shoots
clothed with reflexed hairs. Leaves 1*5—3 inches long, lanceolate or
ovate-lanceolate, entire or on sterile shoots often with a few coarse teeth
or lobes, narrowed upwards from below the middle, pilose when quite
young, margins ciliate. Petioles *l-'2 inch long, their bases connate.
Mowers "4—*6 inch diameter, white or tinged with pink, fragrant, in
small bracteate 3-flowered cymes crowded in clusters at the ends of
the*branches. Central flower sessile, pedicels of the lateral *1 inch
long. Bracts and bracteoles foliaceous. Calyx-tube with linear,
feathery, persistent teeth *3—'5 inch long. Corolla-tube *4-*5 inch
long, vvjith spreading lobes. Fruit dry, narrowly oblong.
Occurs jjbroughout the hills between 6,000 and 10,500 feet. Common on south
aspects in shrubby forest or in open forests of deodar, cypress or oak. Scarce on the
outer ranges and perhaps only found round Naini Tal, where however it is common on
the limestone which seems to suit it. Flowers : Kay-June.

3. TEIOSTEUM, Linn.
Herbs or undershrubs. Leaves opposite, sessile, connate. Flowers
whorled in short terminal spikes (axillary in the non-Indian species), 2bracteolate. Calyx-tube ovoid; lobes 5, short or long and foliaceous,
persistent. Corolla narrow funnel-shaped, gibbous at the base; lobes 5,
unequal, obtuse. Stamens 5. Ovary 3—5-celled; style filiform; stigma
3—5-lobed; ovules solitary in each cell. Berry 2- 3- (rarely 4- 5-) celled,
2- 3-seeded.
Triosteum hbsuttim, Wall—An undershrub with erect, annual,
scarcely woody, stout stems 18 inches high from a perennial rootstock.
Stems and leaves clothed with long spreading hairs. Leaves 2*5—5 by
1*5—3*5 inches, the lower* pairs smaller and oblong, the upper pairs
obovate-elliptic and larger, sessile with connate bases, entire or sinuate.
Spikes 1 inch long or less. Calyx-teeth short. Corolla-tube '3—*35
inch long, green outside, purple inside. Berry *3—*35 inch long, ovoid
or ellipsoid, trigonous, hairy towards the apex.
feet.

•Qj0c$£9 on the main Himalayan range in North Alixtoni belween 10,000 a:n& jjljQGO
Mowers: July.
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4. LONICEKA, Linn.
Erect or climbing shrubs. Leaves opposite, bases sometimes
connate, entire or same times sinuate; stipules 0. Flowers usually in
peduncled pairs, axillary and solitary or in subterminal heads panicles
or clusters; bracteoles 2. Calyx-tube ovoid or globose; limb 5-toothed.
Corolla often gibbous at the base, limb 5-cleft, regular or nearly so,
or -2-lipped, the upper lip erect, 4-toothed, the lower reflexed, entire.
Stamens 5, inserted on the corolla-tube. Ovary 2- 3-celled; ovules
several in each cell; stigma capitate. Fruit a berry, berries distinct or
united in pairs.
I.—Leaves more than 1 inch long.
A. Floral bracts broad, ovate, very conspicuous ...
B. Floral bracts linear or lanceolate, not conspicuous.
1. Corolla white or yellow usually tinged with
pink.
(a) Corolla regular or nearly so
...
...
(b) Corolla 2-lipped.
(/) Mature leaves glabrous or nearly so
beneath. Lateral nerves 8—16 pairs ...
(ii) Mature leaves pubescent or tomentose
beneath. Lateral nerves 5—9 pairs ...
* Peduncle "05 inch long
...
...
** Peduncle 1-2 inches long ...
...
2. Corolla dull purple
...
...
...
II.—Lsaves less than 1 inch long. (In asperifoUa sometimes slightly exceeding 1 inch).
A. Mature leaves glabrous or nearly so.
1. Leaves linear; width less than *15 inch

1.

hispida.

"2. antjustifolia.
<?
3.

oriental is.

4.
5.
6.

qainquelocirtaris.
dtpigena.
purpurascens.

7.

spfnosa.

2.

Leaves not linear; width "15 inch or more.
(a) Leaves very glaucous
...
... 8. glauca.
(h) Leaves not glaucous.
(i) Corolla not gibbous at base. Berry red ... 9. parmfolia.
(ii) Corolla gibbous at base. Berry bluishblack
...
...
...10. ohovata.
B. Mature leaves pubescent or tomentose beneath.
1. Leaves suborbicular, ovate or broadly elliptic. *"
(a) Leaves glandular and pubescent above
... 11. hypoleuca.
(b) Leaves clothed with bristly hairs above ... 12. asperifoUa.
2. Leaves oblong, lanceolate, or narrowly-elliptic.
(a) Leaves woolly-tomentose beneath
... 13. rupicola.
(b) Leaves finely pubescent beneath
... 14. microphylla.

*

4. . Lonicem hispida, PalL~An erect deciduous shrub 1—4 feet
high with stems up to 1 inch diameter. Bark pale brown, rough, exfoliating in papery strips and lateral rolls. Young shoots glabrous or
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hairy. Leaves 1*8—3*5 by *6—1*8 inches, elliptic-ovate or lanceolateoblong, dull dark green and glabrous or with scattered hairs above, pale
and hairy with long spreading hairs beneath. Petioles up to *2 inch
long, their bases connate. Flowers "5-*6 inch diameter, pale yellow,
unscented, nodding, on hairy peduncles *5—1*5 inches long. Bracts
"7—1 inch long, ovate, boat-shaped, hispid, ciliate, foliaceous, green,
persistent. Bracteoles 0. Corolla-tube *6—*8 inch long, funnel-shaped,
gibbous, hairy, with rounded lobes. Berries '2—*4 inch long, oblong
or .ovoid, dull red, slightly hairy, capped by the persistent calyx and
subtended by the persistent bracts.
Occurs along the main Himalayan range and on the dry ranges beyond between
10,000 and 13,500 feet. Scarce. Flowers : June-July. E m i t : August-September.

2, Lonloera angiistifoiia, Wall—An
erect deciduous shrub
usually 4-5 feet high but occasionally up to 10 feet with stems 1*5 inches
diameter. Bark pale brown, rough, exfoliating in irregular pieces.
Young shoots glabrous or pubescent, green. Leaves 1—3 by *4—1*25
inches, lanceolate or sometimes ovate-lanceolate, narrowed at both ends,
more or less pubescent when young, glabrous above and glabrous or
pubescent beneath when mature. Petioles '1—*2 inch long. Bracts
*3—*5 inch Jong, linear or lanceolate. Bracteoles connate, enclosing
the ovaries. Peduncles *3—1 inch long, slender, puberulous. Corolla
•25—*35 inch long, white tinged with pink, tubular-ventriculose, not
gibbous at the base, pubescent; lobes short, rounded. Berries *3—*35
inch long, ovoid, red, confluent, glabrous.
Occurs throughout the central and inner ranges between 8,000 and 10,000 feet.
Uonamon and often gregarious in karshu and silver fir forests on shady aspects. Flowers :
April—June. F r u i t : July—October.

3» Lonlceia orientalis, Lamk.—A. medium-sized deciduous shrub
6—15 feet high with stems up to 5 inches diameter. Bark pale brown,
rough, with shallow longitudinal cracks, exfoliating in thin fibrous strips.
Blaze "1 inch, white. Young shoots minutely pubescent or glabrescent.
Leaves 2—4 by 1-2*5 inches, elliptic ovate or ovate-lanceolate, acute,
base cuneate or rounded, dull green and glabrous above, paler glaucous
and glabrous or nearly so beneath, with 8—16 pairs of secondary nerves
slender throughout their length, without glands in the nerve-axils.
Petioles *1—'4 inch long. Bracts *05—* 15 inch long, linear. Bracteoles
small or absent. Peduncles '5—1*3 inches long, slender, glabrous or
minutely pubescent. Corolla *4-*5 inch long, pale yellow, usually
tinged pink at the base, glabrous or pubescent near the base; tube
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gibbous at the base; limb 2-lipped, much longer than the tube.
Berries *4—*5 inch diameter, globose, shining, black, usually confluent.
Occurs throughout the central and inner ranges between 8,000 and 11,500 feet.
Fairly common in silver fir spruce and karshu forests, often under dense cover and
especially on north aspects. Flowers: May—July. Fruit : October.

i . Lonlcera q&inquelocularis, Hardwick. Vern. Badkukra or
Badru, G-. Bhati, A.—A large deciduous shrub 6—12 feet high or rarely
a small tree up to 4 feet girth and 20 feet high. Bark pale brown or
whitish, rather rough with shallow longitudinal cracks peeling off in
fibrous strips. Blaze *1 inch, white. Young shoots densely pubescent.
Leaves 1*5—3*5 by 1-2 inches, ovate or broadly lanceolate, obtuse or
shortly acuminate, narrowed or rounded at the base, pubescent above
when young glabrescent when old, more or less densely pubescent
beneath, lateral nerves 6—9 pairs. Petiole 15—*4 inch long. Bracts
up to *1 inch long, linear, hairy. Bracteoles small, hairy. Peduncles
*05 inch long. Corolla *5-'6 inch long, white fading yellow, rather
densely pubescent outside; tube only slightly gibbous, a little porter
than the 2-lipped limb. Berries "25—'35 inch long, ovoid, distinct,
white, translucent.
Occurs throughout the hills between 4,000 and 10,000 feet. Very common in open
forest, often in secondary types. Flowers : April—June. Fruit : November-December.

8* Lonicera alpigena, "Linn.—A medium-sized or tefge deciduous
shrub up to 20 feet high and 3 feet girth. Bark light grey or pale
brown, peeling off in copious fibrous strips and exposing the buff-coloured
smooth bark beneath. Blaze "15—*25 inch, white, readily separating
into distinct layers. Leaves variable in size, 3—7 by 1—3 inches,
elliptic to oblong-lanceolate, acute and usually gradually-narrowed, base
acute rounded or subcordate, pubescent or glabrescent above, tomentose
or sparsely hairy usually with glandular hairs beneath, dull green above,
pale but not glaucous with conspicuous glands in the axils of the
secondary nerves beneath, secondary nerves 5—8 pairs thickened towards
the midrib. Petioles "2—*5 inch long. Bracts *1—"25 inch long,
linear. Bracteoles small or absent. Peduncles 1-2 inches long, stout,
slightly thickened upwards. Corolla *4—"5 inch long, pale yellow, often
tinged with pink, hairy and glandular; tube gibbous at the base;
limb 2-lipped, much longer than the tube. Berries *3 inch long, ovoid,
red, glabrous or glandular-hairy when young, not confluent.
Occurs throughout the central and inner ranges between 7,000 and 13,000 feet.
Very common in association with Betula utilis along the DhaBli valley in North Gturhwal.
Fairly common elsewhere in shady oak forest. Flowers : May-June. " Fruit: July-August.

6* lionleeia pui$Ji]&sce&&, Wafy..—An erect deciduous shrub 4—6
feat h|gh with stems up to 2 inches diameter. -Young shoots purplish,
pubescent. Leaves 1—8 by 5—1 inch, elliptic oblong or lanceolate,
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hairy or-glabrous above, more or less tomentose beneath, thin, membranous, with 5—9 pairs of lateral nerves. Petioles '1—*3 inch long.
Bracts '2—*3 inch long, linear or linear-lanceolate. Bracteoles small.
Peduncles '3—1 inch long, nodding, slender. Corolla "5 inch long, dull
purple, funnel-shaped, hairy within and without, gibbous at the base,
lobes short. Berries *2 inch diameter, globose, confluent or not,
glabrous.
Occurs along the main Himalayan range between 11,000 and 13,000 feet. Very
common and often gregarious in forests of Betula utilis along the Niti valley, fairly
common elsewhere in karshu forest. Flowers : May-June. F r u i t : August-Sex>tember. "

7. Lonicera spinosa* Jacq.—A deciduous shrub with rigid denselybranched erect or procumbent stems usually 6—18 inches high but
occasionally up to 3 feet high and 1 inch diameter. Branches usually
closely interlaced to form a compact low bush wiiich often contains much
spinescent dead wood. Bark rough, dark grey. Leaves *2—*5 by
"05—*1 inch, linear-oblong, dull dark rather glaucous green above, pale
beneath, margin recurved, glabrous. Petioles less than '05 inch long.
Bracts "15—'2 inch long, linear-oblong or lanceolate, foliaceous.
Bracteoles small, connate. Peduncles 0—'1 inch long. Flowers
fragrant. Corolla *4—'6 inch long, white or white tinged with pink:
tube slender, not gibbous, widening upwards; lobes elliptic, less than
half the length of the tube. Berries *2 inch long, ellipsoid, not confluent, usually only one of each pair developing.
Occurs on the inner dry ranges bordering Tibet between 11.000 and 14,000 feet.
Common and often gregarious Gver considerable areas of bare sandy and gravelly slopes.
Flowers : May—July.

8. Lonicera glauca, Rook. } . and T.—A dwarf deciduous shrub
with slender spreading erect or decumbent "stems 6—9 inches high and
up to '5 inch diameter. Bark loose, fibrous, brown. Young shoots pink
or pinkish-purple, minutely pubescent or sometimes glabrous. Leaves
*3—*8 by m15—*3 inch, oblong or oblong-lanceolate, obtuse or acute
with a- few stout minute hairs on both surfaces especially on the undersurface and margin or glabrous except the margin, glaucous. Petioles
less than *1 inch long, bases connate in pairs, glabrous or pubescent.
Bracts *2~*3 inch long, ovate, flat, ciliolate. Bracteoles 0. Peduncle
very short. Corolla *6—I inch long, yellow, the 'tube slender, glabrous,
gibbous .at the base, slightly widening near the top with rounded
lobes. Berries confluent of not *25—*4 inch long, ovoid or ellipsoid,
capped with the persistent calyx, deep orange colour, glabrous.
Occurs on the inner dry ranges bordering Tibet between 12,000 and 14,000 feet,
At times it forms dense gregarious patches several feet across on open ground an4
'Sometimes it is found growing on rocks. F r u i t : July-August.
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9. Lonicera paraifolia, Hook, /. and T.—An erect or suberect stiff
much-branched deciduous shrub usually 1-2 feet high, but stems rarely
attaining 4 feet high and 1*5 inches diameter. Bark usually pale brown,
sometimes silvery or dark grey. Blaze deeply tinged with chlorophyl.
Young shoots minutely glandular-pubescent. Leaves "3—"8 by
"15—'35 inch, elliptic or oblong, dark green above, paler and reticulate
beneath, sometimes puberuious when quite young, glabrous when
mature. Petiole scarcely exceeding *05 inch long. Bracts foliaceous,
*3—*45 inch long, oblong or ovate, glabrous. Bracteoles small, connate.
Peduncles '05—*3 inch long, slender. Corolla '25—*3 inch long, white
or pale yellow often tinged with pink, glabrous; tube cylindric, not
gibbous and scarcely widened upwards; lobes rounded, short. Berries
'25—*35 inch long, globose or ovoid, shining, red, not confluent, translucent.
Occurs throughout the central and inner ranges between 10,000 and 12,000 feet.
Common and sometimes gregarious on open broken ground above forest level especially
amongst boulders or loose rocks, also not uncommon in open karshu forest. Flowers :
May—-July. Fruit : October-November.
#

10. Lonlcera, olboYata, Boyle.—A much-branched deciduous shrub
with erect or decumbent stems 6 inches to 2 feet high and up to 1
inch diameter. Bark very rough, dark grey or pale brown, exfoliating
• in thin papery pieces. Blaze white, not tinged with clrtorophyl.
Young shoots glabrous. Leaves '3—1 by *2—*5 inch, # obovate or
elliptic, base usually cnneate, green above, pale and reticulate beneath,
glabrous. Petioles scarcely exceeding '05 inch long, their bases connate.
Bracts *25—"35 inch long, narrow-linear. Bracteoles small or wanting.
Peduncles *2—*5 inch long, slender. Corolla *S-'4 inch long, greenishyellow, glabrous; tube widened upwards, gibbons at the base; lobes
rounded, short. Berries "3-"4 inch long, ovoid, blue-black with glaucous
bloom, confluent.
Occurs along the main Himalayan range between 11,000 and 13,500 feet. Common
on broken rocky steep ground above forest level, sometimes also associated with Betttla
utilis. Flowers : May—July, F r u i t : August—October.

11. Lonieeva hypoleiica, Dene. Vera. Darbdg, Bhotia.—An
erect deciduous shrub 4—8 feet high with spreading .stems often muchbranched and forming a dense bush. Young shoots often purplish,
pubescent with long spreading hairs some of them gland-tipped. Leaves
*4—1 by "3—'8 inch, broadly ovate or suborbicular, obtuse or rounded
apex, rounded or subcordate at the base, rather thick, glandular and
pubescent on both sides, usually densely so beneath, very pale and
glaucous beneath. Petiole *05—1 inch long. Bracts *1—*3 inch long,
oblong or obovate, foliaceous, glandular and pubescent. . Bracteoles
small, connate, densely glandular/ Peduncles 15—*4 inch long, hairy
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and glandular. Corolla *4—*6 inch long, yellow, fragrant, hairy; tube
gibbous at the base; limb 2-lipped, as long as the tube. Berries '2—*4
inch diameter, irregularly globose, not confluent, orange-red, glandularhairy, half enclosed by the enlarged cupular bracteoles.
Occurs along the Dhauli valley around Kosa and Malari between 9,000 and 10,000
feet. Fairly common and sometimes forming gregarious patches amongst loose boulderu
or stones in the open. Flowers : May—July. F r u i t : August-September.

12* Lonicera asperifolia, Hook. f. and T.—A
deciduous shrub
with erect or decumbent branches 1—3 feet high and s-terns up to 1*5
inches diameter. Bark yellowish or pale pinkish-brown, peeling off in
rough papery strips. Young shoots pinkish-purple with scattered bristly
hairs. Leaves "6—1*2 by *4—*8 inch, ovate or elliptic, base rounded
or subcordate, upper surface rather densely clothed with bristly hairs
when young, glabrous or nearly so and dark green when mature, lower
surface hispid. Petiole less than *2 inch long. Bracts *25 inch long,
ovate, flat, glandular-pubescent and hispid. Bracteoles 0.
Peduncles
0—'3 inch long. Corolla "6—*8 inch long, yellow; tube cylindric,
gibbous at the base; lobes elliptic, half the Length of the tube. Berries
'5 inch long, ovoid, glandular-pubescent at first glabrous when ripe.
Occurs along the inner dry ranges bordering Tibet between 12,000 and 13,500 feet.
Common on exposed hill-sides. Flowers : May-June. F r u i t : August-September.

18. Lonicer-a rapicola, Hook. f. and T.—A deciduous shrub with
rigid densely-branched stems 6—18 inches high and up to 1 inch diameter forming a compact low bush which usually contains much subspinescent dead wood. Bark rough, peeling off in papery flakes, at first
yellowish-brown turning grey with exposure. Young shoots more or
less Woolly. Leaves *3—*9 by "1—'4 inch, oblong or lanceolate, usually
obtuse at both ends, more or less clothed above with minute glandular
hairs, woolly-tomentose and pale glaucous beneath, margin recurved.
Petiole "05—*15 inch long. Bracts linear-obovate, up to '3 inch long,
tomentose beneath, glandular pubescent.
Bracteoles small, distinct.
Corolla *3-*4 inch long, pink, hairy without and within, cylindric; lobes
ovate, about half the length of the tube. Berries *lo—'2 inch long,
ovoid, glabrous, not confluent.
Occurs on the inner dry ranges bordering Tibet between 12,000 and 14,000 feet.
Common and usually gregarious on bare sandy and gravelly slopes. Often associated
with Lonicera spinosa, Jacq. Flowers : June-July. Fruit : August-September.

1$. Loniceva microphylla, Willd.—An erect stiff much-branched
deciduous shrub up to 4 feet high. Leaves "3—*8 by *15—'3 inch,
elliptic or oblong, finely pubescent or glabrescent above, finely pubescent
beneath. Petiole very short. Bracts about *15 inch long, linear,
exceeding the ovaries. Bracteoles 0. Peduncles less than 1 inch long.
Corolla about '5 inch long, pale yellow, glabrous outside; tube gibbous
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at-the base; limb 2-Iipped, about as long as the tube. Berries not or
partially confluent.
This species is included on the assumption that my specimen number 335 has been
correctly identified. It was collected at 12,000 feet elevation in the Girthi valley a mile
or two" above Malari where it was found growing almost .gregariously on open s f eep
rocky slopes. Flowers : May-June. The plant described is var. robustior.

5. LEYCESTEBXA, Wall
Small shrubs with fistular stems and branches. Leaves opposite, entire
or toothed. Flowers whorled in terminal or axillary spikes subtended
by small or large foliaceous bracts, 2-bracteolate. Calyx-tube ovoid,
limb unequally 5-lobed, persistent. Corolla funnel-shaped, gibbous at
the base, limb subequally 5-lobed. Stamens 5. Ovary 5—8-celled;
style slender; stigma capitate; ovules many. Berry many-seeded.
Leycesteria foxmosa, Wall.—A deciduous shrub with erect stems
5—10 feet high and up to 1*5 inches diameter. Old stems often procumbent with pale brown bark. Young stems hollow, with bright green
smooth bark. Leaves 3—7 by 1—3'5 inches, ovate or ovate-lan€eolate,
long-acuminate, base truncate or rounded, entire or irregularly toothed,
thin, membranous, pubescent on both surfaces, dull green above, pale
beneath, with 4—7 pairs of lateral nerves. Petioles *2—1 inch long,
connate in pairs, usually tinged purple, flattened above, blowers in
bracteate whorls of 5-6, combined in-axillary and terminal drooping
pedunculate spikes 1—3 inches long. Bracts foliaceous, sessile, often
with connate bases, ciliate, dark red or green tinged with red. Bracteoles similar but smaller. Corolla *6—*8 inch long, white more or less
tinged with pink outside and with 5 yellow spots inside the tube.
Berries *4-'5 inch long, ovoid or ellipsoid, turning first red and then
black, shining, glandular-hairy, capped by the persistent calyx-limb
and containing several small seeds embedded in an evil-smelling brown
pulp.
Occurs throughout the hills between 6,000 and 9,000 feet,
moist shady forest. Plowers : May—August. J r u i t : June—August.

fairly common in

m§

XL1X,—RUBIACBiE.

•

XLDL—EUBIACEiE. .

Trees, shrubs or herbs, erect, prostrate or climbing. Leaves opposite
or whorled, entire; stipules various, inter- or intra-petiolar, very rarely
0. Flowers hermaphrodite, rarely unisexual, usually regular,, the
inflorescence various. Calyx-tube adnate to the ovary; limb various.
Corolla regular, gamopetalous; lobes 4-5. Stamens as many as the
corolla-lobes, inserted on its mouth or tube. Disk epigynous, usually
annular or swollen. Ovary 2—10-(usually 2-) celled; ovules 1 or more
in each cell; style simple or cleft; stigmas various. Fruit 2—10-eelled,
a berry drupe or capsule or of separating cocci.
I.—-Flowers. and fruits in globose heads.
A. Trees.
1. Flower-heads ebracteolate, *7—1 inch diameter
... '
...
...
.,» 1. Anthocephalus. '
2. Flower-heads bracteolate, 1—1*7 inches diameter.
,_ •
(a) Petioles 1*5—& inches long. Sepals
distinct
...
...
... 2. Adina.(b) Petioles '5—1*5 inches long. Sepals 0 3. Mitragyna.
#

B.

A climber with straight and
Flowers ebracteolate

curved

tendrils
4.

II.—Flowers not'in globose heads.
A. Erect trees or shrubs.
1. Fruit capsular.
(a) Usually epiphytic
5.
(b) Not epiphytic.
(i) Flowers usually purplish, solitary or in
0.
pedunculate clusters
(iij Flowers blue, in dense clusters arranged
in large open panicles
(iii) Flowers white, in pyramidal panicles
(iv) Flowers greenish, in dense spiciform
9,
simple or branched racemes
2. Fruit indehiscent.
(a) Flowers small inconspicuous in axillary
fascicles
...
...
... 10.
{b) Flowers conspicuous, afe least \5 inch long or
broad.
(i) Flowers many in tricnotomous cymes.
* Styles Iwice as' long as the tube
... 11.
** Styles less than twice as long as the tube 12.

Uncaria.

Hymenopogon.

Leptodermis.
Hamilionia.
Wendlandia.
Hymenodictyon.

Hyptianthera.

Pavett®.
Myc$tiqf
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(ii) Flowers solitary or fascicled 2-8 together
at the ends of the shoots.
• * Unarmed. Fruit a drupe containing 1-2
pyrenes
...
...
... 13.
** Usually armed. Fruit a fleshy or succulent berry.
f Ovary 1-celled
...
... 14.
f t Ovary 2-celled
...
... 15.
A climber
...
...
...
... 16.

Goffea.
Gardenia.
Eandia.
Eubm.

1. ANTHOCEPHALUS, A. Rich.
Trees.. Leaves large; stipules caducous. Mowers crowded in
terminal, peduncled, globose, solitary heads. Calyx-limb with 5 welldeveloped lobes. Corolla-tube long, funnel-shaped; lobes 5, imbricate.
Stamens 5, on the throat of the corolla; filaments short. Ovary 4~celled
above, 2-celled below; ovules very many. Style exserted; stigma
fusiform. Fruit a fleshy enlarged receptacle on which the capsules are
embedded, the capsules having, under the thin envelope. 4 crustaceous
caps easily separable from the lower membranous part. Seeds many.
Inthooephaliis Cadamba, Miq.—Hindi, Kadam.—A medium-sized
tree attaining 7' feet girth and 60 feet high. Branches spreading
horizontally and slightly enlarged at their junction with the main
stem. Bark: dark brown, roughish, with shallow fissures, exfoliating
in small irregular woody scales. Blaze *9—1*3 inches, very fibrous, pale
yellow rapidly turning dirty greenish-brown on exposure. rLeaves 6—12
by 4—6*5 inches, elliptic-oblong or ovate, acute or shortly acuminate,
base usually rounded or sub-cordate and abruptly emieate on the
petiole, glabrous and dark glossy green above with paler midrib and
laiteral nerves, glabrous or pubescent beneath, coriaceous; secondary
nerves 10—14 pairs, prominent beneath, curving: upwards townrds the
leaf-margin, base decurrent on the midrib. Stipules *5~*6 inch long.
Petiole 1-2*5 inches long, terete. Flowers small, orange or yellow, in
globose heads which are solitary and terminal and 1—1*75 inches
diameter. Corolla *5 inch long. Stigmas white, much exserted. Fruit
a globose pseudocarp 2—2*5 inches diameter, yellow when ripe.
Occurs in the extreme east of the Haldwani Division where it is found, though rare,
growing in moist or swampy ground bordering streams of the subhimalayan tract. There
is no reason to suppose it is not indigenous here. Flowers :' May (probably).

2. ADINA, Salisb.
Trees or shrubs. Stipules large, caducous. Flowers small, crowded
in solitary or'panieled globose peduncled heads, receptacle hairy. Calyxtube 5-angled, lobes 5. Corolla-lobes 5, valvate. Stamens 5, on the
mouth of the corolla. Ovary 2-celled; ovules numerous; stigma clavate
or capitate. Fruit > cluster of capsules each separating into 2 follicular
pocci, many-seeded. Seeds winged,

XLIX.—KUBiACE^.

287

Adlna coidifolla, Hook. /. Vern. Haldu, Gen.—A large deciduous
tree with the stem often irregularly fluted and buttressed at the base and
commonly reaching 20 feet girth and 110 feet high. Bark partly dark
grey or blackish and partly pale ashy or silvery-white, rather rough,,
exfoliating in irregular woody scales. Blaze 1—1*5 inches, soft, with
copious short fibre, pinkish-brown but much paler towards the inside, the
whole rapidly turning orange-brown on exposure, juice turning black
on the blade of a knife. Leaves opposite, 4—10 inches diameter, orbicular, shortly acuminate, base cordate, g^abrescent above, pubescent
beneath, with 5—8 pairs of lateral nerves. Petiole 1*5-4 inches long,
stout, pubescent. Stipules '5—"7 inch long, oblong or obovate.
Flowers yellow, in globose pedunculate heads *7—1 inch diameter.
Peduncles axillary, 1—4 together, 1—4 inches long, each bearing a
solitary head (rarely more). Corolla' '25 inch long, pubescent. Capsules
•splitting into 2 dehiscent cocci. Seeds many, minute, winged.
Occurs throughout the subhimalayan tract and valleys in the central and onter hill
ranges up to 3,000 feet. Common in open miscellaneous forests of the Bhabar, Ies*
frequently associated with sal. Flowers : June-July. Fruit : April-May.

3. MITBAGYNA, KortlK
Trees or shrubs. Flowers much as in Adhia but calyx-tube oboonic,
•truncate «pr with 5 small teeth. Stigma capitate or mitriform. Fruit
and seeds as jn Adina.
Mitragyna parafolia, Korth. Syn. Stephegyne parvifolia, Korth.
Vern. Phaldu, B. and H.—A fairly large deciduous tree up to 10 feet
girth and 50 feet high usually with a very short bole. Bark pale grey,
fairly smooth and covered with numerous small circular lenticels,
exfoliating in thick woody plates which leave behind marked depressions. Blaze "5—*8 inch, soft with copious short fibre, pinE but much
paler towards the interior and turning orange-brown on exposure, juice
turning black on the blade of a knife. Leaves opposite, variable in size
and shape, 2—6 by 1*5—4 inches, elliptic orbicular or obovate, rounded
acute or bluntly acuminate at the apex, base acute rounded or subcordate, glabrous above minutely pubescent beneath, sometimes bearded in
the nerve-axils, w#b 6—10 pairs of lateral nerves. Petiole '5—1*5
inches long. Stipules '5 inch long, oblong-spathulate. Flowers
greenish-yellow, fragrant, in globose pedunculate heads '7—1 inch diameter. Heads solitary, terminal or in cymes of 3, the terminal head
sessile or shortly pedunculate, the lateral on peduncles 1—3 inches long
each supported by a pair of foliaceous bracts. Corolla "2-*3 inch long.
Capsules splitting into 2 dehiscent cocci. Seeds many, minute, winge'd.
, .-j Occurs throughout the subhimalayan tract and outermost hills tip to 3,000 feet.
Fairly common in miscellaneous forests of the Bhabar. Flowers: June-July. Fruit :
May.
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4. UNCABIA, Schreh*
Climbing shrubs sometimes having some of the axillary peduncles
changed into strong recurved hooks. Stipules interpetiola-r, entire or
bifid. Flowers in solitary or panicled globose heads. Calyx-limb 5lobed or- partite. Corolla-tube funnel-shaped; lobes 5, valvate or imbricate. Stamens 5, on the throat of the-corolla. Ovary 2-celled; ovules
many; stigma capitate or clavate. Fruit a head of capsules; each capsule
septicidally 2-valved, many-seeded. Seeds winged.
Uficaria pilosa, Roxb.—An evergreen shrub with spreading or
climbing stems up to 4 inches diameter and 30 feet high. Bark slightly
rough with scattered small lenticels. Blaze *3—*5 inch, soft, fibrous,
pink with a few yellow bands, the whole turning orange-brown on
exposure. Twigs pubescent, usually more or less quadrangular. Leaves
opposite, 3—7 by 1*75—3*5 inches, ovate or elliptic, acuminate, bafe
cordate or rounded, thin, rather scabrid, upper surfaoe with short
scattered pale hairs, lower surface pubescent, dark green and gather
glossy above pale beneath, with 8—10 pairs of arcuate lateral nerves
prominent beneath. Petiole "1—44 inch long. Tendrils axillary, stout,
in pairs, either both curved or one curved pointing downwards and one
straight pointing upwards, the straight ones up to \3 inch «iong, the
curved up to *8 inch long. Stipules *3 inch long, cut almost to the
base into two ovate or oblong-lanceolate ( halves, green, deciduous.
Flowers *2 inch diameter, pale greenish-yellow, scented, in globose
pedunculate heads 1*25—1*5 inches across. Peduncles solitary, axial,
stout, '5—2 inches long, bracteate above the middle. Calyx "2—'25
inch long; lobes spathulata, longer-than the tube, persistent. Corolla
•4—*7 inch long; lobes *1 inch long. Pistil club-shaped, much exserted.
Capsules *3 inch long, pyriform, pubescent, tipped by the long calyxlobes.
Occurs throughout the hills between 2,500 and 4,000 feet. Bather scarce. Usually
in moist shady ravines. Flowers : June-July : Fruit: October-November.

5. HYMENOPOG-ON, Wall *
Small, epiphytic shrubs. Stipules interpetiolar, large, persistent.
Flowers in terminal corymbs furnished with large discoloured floral
bracts. Calyx-tube obovate; limb 5-partite, persistent. Corolla salvershaped with a very long tube; limb 5-parftite. Stamens 5, included in
the inflated summit of the tube. Ovary 2-celled; style filiform with 2
linear lobes; ovules many. Capsule opening at the"apex in 2 valves
m^-seeded,.
"
'
' . ' • ' " '
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Hymenopogon parasiticus, Wall—A
deciduous shrub usually
epiphytic but sometimes growing on the ground, especially rocky
ground, with stems 1—3 feet long and up to '75 inch diameter. Bark
smooth, pale brown, often silvery, exfoliating in thin papery pieces.
.Leaves opposite, 5—11 by 1*5—4 inches, crowded towards the ends of
the branches, obovate or oblaneeolate, base gradually narrowed, puberulous on both surfaces, dull green above pale beneath, with 15—25 pairs
of lateral nerves prominent beneath. Petiole 0—'8 inch long.
Stipules *3 inch long, ovate. Flowers 1*2—1*5 inch long, white,
unscented, in terminal-erect trichotomous corymbs, each of the 3
primary branches bearing as a rule one greenish leaf-like persistent
bract. Bracts oblong 1*5—3*5 by *4—*8 inch; stalks '5—2 inches long,
flattened. Corolla-tube slender; lobes spreading, clothed with long
white hairs chiefly towards the margin. Capsule '5—*7 inch long,
torpedo-shaped, pubescent, capped by the persistent spreading calyxlobes.
Occurs throughout the hills between 5,500 and 7,000 feet. Bather scarce. When
growing epiphytically it is usually found on banj. The leaves turn bright orange-yellow
before falling. The empty capsules and bract skeletons often remain attached for'many
months. Flowers : July. Fruit : November.

6. LEPTODEBMIS, Wall
Shrubs, foetid when bruised. Leaves opposite, the pairs often
fascicled; stipules small, acute or pungent, persistent. Flowers wh'te
or purplish, crowded into head-like clusters, bracteate and bracteolate;
bracteoles connate into a scarious tube. Calyx-tube obconic; lobes 5.
Corolla funnel-shaped; lobes 5, valvate with in flexed edges. Stamens
o, inserted in the throat of the corolla. Ovary 5-celled; ovules 1 in each
cell. Capsule 5-valved to the base. Seeds -surrounded by a fibrous,
simple or reticulate coat formed from the inner wall of the ovary.
I.—Corolla glabrous outside
...
...
II.—Corolla pubescent outside.
(a) Leaves usually exceeding 2 inches long.
nerves 6—10 pairs
...
...
(b) Leaves not exceeding 2 inches long.
nerves 4—6 pairs
...
...

...

1.

lanceolata.

Lateral
... 2. humaonensis.
Lateral
... 3. riparia.

1. Leptodeimis lanceolata, Wall "Vera. Piddm or Padhera,
Qen.—An erect deciduous shrub 5—10 feet high with stems up to 8
inches diameter. Bark pale brown, fairly smooth, sometimes thinly
corky, with scattered lenticels. Blaze 'l-*2 inch, white sometimes with
indistinct dark veins. Leaves variable in size, 2—5*5 by "7—2"2 inches,
lanceolate or ovate, gradually narrowed k> an acuminate point, base
19
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acute narrowed into the petiole, scabrid on both surfaces with short
stiff pale hairs especially on the midrib above and on the midrib and
lateral nerves beneath, lateral nerves arcuate 7—11 pairs. Petiole
•2—'7 inch long. Stipules hairy. Flowers "4-'5 inch diameter, creamywhite usually but not always turning purplish-pink before falling,
sessile, in head-like bracteolate pedunculate clusters. Clusters terminal
or axillary, often 2-3 together in the axils of leaves or leaf-like bracts.
Peduncles "3—2 inches long, glabrous or rarely pubescent.
Calyx
*15—'2 inch long. Corolla glabrous outside hairy within, tube *5-"6
inch long, usually curved. Capsule '2 inch long, sub-eylindric. Seed
with a loose fibrous covering.
Occurs throughout the hills between 4,000 and 8,000 feet. Very common on open
waste grazing grounds and amongst secondary growth, often associated with banj. The
leaves have a foetid smell when crushed, especially when young. Flowers : June—
October. Fruit. November—January.

2. Lepiodermis kumaonensis,- Parker. Vern. Piddra or Padera.
Gen.—An erect deciduous shrub 4—6 feet high with stems up to 1 inch
diameter. Bark dark purplish-brown or blackish, slightly rough, "exfoliating in. thin papery strips and rolls, with scattered lenticels. Blaze \1
inch, greenish. Leaves variable in size, 2—5 by *7—1*5 inches,
lanceolate or elliptic, gradually narrowed to an acute point, base a cut?
narrowed into the petiole, slightly scabrid and puberulous on both surfaces, lateral nerves arcuate 6—10 pairs. Petiole *15—*4 inch long.
Stipules hairy. Flowers *4—*6 inch diameter, white or purplish the
white ones turning purplish before falling, sessile, solitary or in bra -teolate pedunculate clusters of 3—5 flowers. Clusters terminal or axillary,
sometimes 2-3 together in the axils of leaves or leaf-like bracts. Peduncles up to *5 inch long, rarely longer, pubescent. Calyx *1 inch long,
lengthening in fruit to *2 inch. Corolla more or less pubescent outside,
hairy within; tube *4—*7 inch long, curved at the ba^e. Cafvule
*2—*25 inch long. Seeds enveloped in a loose white netted transparent
covering.
Occurs throughout the central and inner ranges between 8,000 and 10,000 feet.
Common in karsliu and silver fir forests. Flowers : June—September. Fruit : OctoberNovember
*

3 V ' Leptodeimis rlparia, Parker.—A shrub up to 6 feet high.
Twigs pubescent. Leaves *8—1'6 by *3—*6 inch, lanceolate, narrowed
at both ends, scabrid on both surfaces, ciliate; lateral nerves 4—6 pairs.
Petiole '05—'15 inch long. Flowers sessile, white, 3—5 together in a
subcapitate fascicle at the ends of the slender branches; bracts connate,
encircling the stem. Calyx -l-'2 inch long with ovate ciliate lobes.
Corolla '4 inch long, narrowly tubular, puberulous outside, pilose inside;
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limb 5-lobed with ovate lobes. Stamens inserted below the throat of
the corolla. Style 5-fid, included. Capsule neaiiy '2 inch long. Seeds
enclosed within a loose fibrous bladder.
This shrub has been collected at about 3,000 feet elevation, near Balwakot on thn
banks of tbe Kali river in East Almora. Mr. E. N. Parker records that he only found
it growing along the banks of streams. Flowers : July.

7. HAMILTONXA, Roxb.
Erect shrubs, foetid when bruised. Leaves opposite, rarely ternate;
stipules intrapetiolar, persistent. Fkwers in broad trichotomously
branched panicles or subunibellate cymes. Calyx-limb with 4-5 subulate, often glandular lobes. Corolla funnel-fehaped; lobes 5, valvate.
Stamens 5, adnate to the throat of the corolla. Ovary 5-celled, the
septa soon disappearing; ovule 1 in each cell; style with 5 linear stigmatic arms. Fruit a 1-celled capsule, 5-valved at the top. Seeds 1—5.
tfamiltonia siiaYeolens? Roxb. Vern. Piddm or Padhera, Gen.—
An erect deciduous shrub 5—10 feet high with stems up to 4 inches
diameter. Bark pale silvery-brown, roughish, exfoliating in very thin
scales. Blaze *15—*2 inch, not fibrous, pale yellow with fine darker
streaks. Leaves 3*5—9 by 2-3*5 inches, elliptic-oblong or-ovate, acute,
glabrous or pubescent, base narrowed into the petiole; lateral nerves
arcuate, 10—16 pairs with smaller ones between. Petiole "1—*8 inch
long. Stipules ;*15—'2 inch long. Flowers "5—'8 inch long, blue,
sweet-scented but foetid when bruised, in small bracteate head-like
clusters on the branches of large, terminal, often leafy panicles up to 2
feet long. Calyx *15 inch, long, the lobes somewhat lengthening in fruit,
greenish deeply tinged with lilac, persistent. Corolla-tube slender,
somewhat widening upwards, hairy outside; limb '25—\35 inch across.
Capsules *1—'15 inch long, ovoid.
Occurs throughout the area between 2,000 and 6,000 feet. Very common in dry
miscellaneous forests, often on hot southern aspects and rocky ground and frequently
associated with clrir. The young leaves have a strong foetid smell which almost or
quite disappears as the leaves mature. Flowers : October—February usually when the
plant is leafless or nearly so.

8. WBNDLANDIA, Bartl
Small trees or shrubs. Leaves opposite or ternately whorled;
stipules entire or 2-fid. Flowers small, in dense terminal panicled
cymes. Calyx-tube subglobose; lobes 4-5. Corolla-lobes 4-5, imbricate. Stamens 4-5, between the corolla-lobes, Ovary 2-rarely 3-celled;
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ovules numerous; stigma 2-fid.
capsule,- 2-val.ved.

Fruit a-

Stipules recurved. Lateral nerves 1~—'20 pairs
Stipules erect. Lateral nerves 10—1*2 pairs ...

small

globose

... 1.
... '2.

loculicidal

exserta.
pubcrula.

According to Sir J. D. Hooker .in I he l'\ B. 1 and Sti/achey and Winter bottom in
the Catalogue of Kumaorj "Plants, W. Linetoriu, J3C is also found in our area. I feel
however fairly confident that this was a mistake. I have seen ar Kcw a specimen
collected and mimed by Sirnchey and Wintoi bottom from Bageshwar (the locality given
by them in their Catalogue) and I am unable (o separate it from IT. pvbernJa. There are
also several other sheets at Kew collected in our area and originally named W. tlnotoria
which have since been found to have been wrongly name:!. W. iinctoria is characterised
by the leaves having -S—12 pairs of secondary nerves, the stipules being erect, the corollalobes shorter than the tube, and Hie upper leaf-surface glabrous; in other respects ii
much resembles W'. puberal a.

1. Wendlandia exserta* D(1> Yorn. Tirciulnia, BI).—A small
evergreen tree lo—30 feet high with stem tip to 3 feet girth. Bark
rough, exfoliating in irregular woody scales. Blaze "3—*35 inch, soft,
cheesy, pink. Twigs densely clothed with short grey pubescence.
Leaves 4—9 by 1*5—3\5 inches, lanceolate ovate-lanceolate or narrowoblong, acute, more or less pubescent above, grey tomentose or pubescent beneath, with 32—20 pairs of lateral nerves. Petiole *5—1 inch
long. Stipules
ovate,
acute, downy, the upper part recurved.
Flowers *15 inch diameter, white, fragrant, subsessile, very numerous,
in tomentose terminal pyramidal panicles 5—10 inches long nncfbvoa'd.
Corolla-tube less than '1 inch long; lobes longer than the tub?. Anthers
pale, conspicuous. Capsule *1 inch long, grey-tomentose.
Occurs throughout the area up to 5,500 feet. Common, generally in open exposed
positions, often on recently-formed landslips. Flowers : March—May. Fruit : April-May.

2. Wendlandia pubenila, DC. Vern. Pinchwa, tt.—A < large
evergreen shrub or small tree up to 15 feet high and 3 feet girth. Bark
reddish-brown, rather rough, exfoliating in small irregular scales.
Blaze *25—"35 inch, soft, pinkish rapidly turning reddish-brown on
exposure. Twigs hairy. Leaves 4—10 by 2*5—4 inches, elliptic-oblong,
acute, pubescent on the nerves above, pubescent beneath, with 10—VJpairs of lateral nerves, prominent beneath. Petiole *3—*8 inch long,
stout, brown-pubescent. Stipules "25—\5 inch long with broad base*
and erect caudate-acuminate tips, pubescent. Flowers *2 inch diameter,
white, fragrant, sessile, in terminal tomentose pyramidal panicles 6—10
inches long, the lower branches usually axillary. Corolla-tube about
"15 inch long; lobes shorter than the tube. Capsule "1 inch long,
nearly glabrous.
Occurs throughout the hills between 2,500 and 5,000 feet. Fa ; rly cemmon. of en
on steep rocky ground in chir forest. The empty fruiting panicles remain attached till
the young shoots appear during the cold weather; these are usually bright pink. Flowers ;
May-June.
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0.

HYMENODICTYON,

Wall.

Trees or shrubs with bitter bark. Stipules interpetiolar, deciduous.
Mowers small, in racemes or spikes arranged in panicles, with 1-2 large
leafy reticulate persistent bracts; bracteoles small or 0. Calyx-tube
short; lobes 5 or 6. Corolla-tube slender, limb 5-lobed ; lobes valvate.
Stamens 5, inserted at the top of the tube. Ovary 2-celIed ; ovules
numerous; stigma capitate.
Fruit a loculieidally 2-valved capsule.
Seeds winged.
Jiacomos •panicltsd, erect-. Leaves pubescent above
... 1.
Is-:cemes simple (rarely branched}, drooping. L.averf
glabrous above
...
...
...
... k3.

escelsum.
flaccidum.

1. Hymenodictyon excelsam,
Wall. Vern.
Bohuja, E . A
medium-sized or large deciduous tree up to 10 feet girth and <SU feet
high. Bark dark grey or blackish in parts and pale or silvery-grey in
parts, rough, divided up into small polygonal rather corky scales.
Blaze *5—1*5 inches, pale yellow mottled with orange or brown, [he
whple somewhat darkening on exposure. Leaves opposite, 4—10 by
3—5 inches, elliptic ovate-or obovate-oblong, abruptly acuminate,
membranous, pubescent on both surfaces, base narrowed, with 7-—10
pairs of secondary nerves. Petiole 3—3 inches long. Flowers '2~*3
inch long, greenish, fragrant, crowded on the spiciform branches . ol:
erect terminal panicles 6—10 inches long, the lower one or more pairs
of branches usually subtended by foliaceons persistent bracts which
resemble the leaves but are smaller and long-petioled. Stamens short.
Styles filiform, much longer thafn the corolla. Capsules' *5—'7 inch
long, ellipsoid, on stout pedicels ultimately refiexed. Seeds surrounded
by a membranous reticulate wing.
Occurs throughout the area between 1,000 and 4,500 feet. Common in dry miscellaneous forests. Tn the hills it is often only a small tree. Flowers : Juno—August.
F r u i t : January—March.

2. Hymenodictyon flaccidum, Wall. Vern. Pinchwa,
G.—A
deciduous shrub or small tree up to 3 feet girth and 20 feet high. Bark
pinkish-brown, rough, exfoliating in irregular woody scales.
Blaze
*3—"5 inch, not fibrous, pale yellow mottled and streaked with orange
and darkening on exposure. Leaves opposite, 6—10 by 3*5-8 inches,
broadly elliptic, abruptly short-acuminate, base acute, glabrous above,
glabrous or finely pubescent beneath when young, glossy dark' green
above, paler and somewhat glossy beneath, with 8—10 pairs of secondary nerves. Petiole 1-2'5 inches long, rather deeply channelled above.
Flowers '15 inch long, greenish-yellow, crowded in drooping, a piriform,
axillary, simple (rarely branched) pedunculate racemes 3—8 inches long,
usually bearing a single foliaceous persistent bract at the top of the
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peduncle. Bracts much smaller than the leaves, long-petioleci. Stamens
short. Styles nearly twice the length, of the corolla.'. Capsules *4-*5
inch long, narrowly ellipsoid, reddish-brown with pale spots, on stout
pedicels ultimately reflexed. Seeds surrounded by an elongate membranous wing.
Occurs throughout the hills between 2,000 and 4,500 feet. Scarce. Elsewhere it
is said to be frequently epiphytic on trees. I have not noticed this habit in our area,
though it frequently grows in crevices amongst rocks. Flowers : May-June. Fruit :
February-March.

10. HYPTIANTHEBA, W. and A.
A glabrous shrub. Calyx-tube shortly tubular, lobes 5. Corolla
very shortly tubular with 4-5 erect or spreading twisted lobes, very
caducous. Anthers 4-5, sessile, inserted by their backs to the tube and
nearly included. Disk a *pulvinate ring. Ovary 2-celled; style short,
villous; stigma 2-cleft; ovules 4—10 in each cell. Fruit small, baccate.
Seeds 4-5 in each cell.
HyptiamtheFa stricta, W. and A.—An evergreen shrub up to 15 feet
high with stems up to 6 inches diameter. Bark rough, reddish-brCvvn,
with numerous shallow longitudinal cracks peeling off in thin almost
papery pieces. Blaze 'l-*2 inch, cheesy, not fibrous, pink, juice turning purple on the blade of a knife. Twigs smooth, green. Main erect
shoots quadrangular with decussate side branches. Leaves 4—8 by
•75—1*75 inches, linear-oblong or lanceolate, gradually tapering to an
acuminate point, base acute, glossy on both surfaces and dark green
above, rather thick, lateral nerves 6—9 pairs. Petiole *15—"4 inch
long, rather deeply channelled. [Flowers small, white, sessile, in axillary fascicles. Corolla *1—*15 inch long with broadly ovate lobes.
Berries *3—*5 inch bug, globose or ellipsoid, shining, purplish-black,
succulent, crowned with the persistent green calyx.
Occurs along the subhimalayan tract; and outer hi]} ranges up to 3,000 feet, usunUy
in damp shady places and especially along the banks of streams. Rather scarce. FJoweis':
April-May. Fruit : February—April.

11. PAVETTA, Linn.
Shrubs or small trees. Leaves opposite; stipules intrapetiolar,
usually connate in a loose deciduous sheath. Flowers in trichotomously
branched cymes. Calyx-lobes 4, rarely 5. Corolla salver-shaped; tube
slender; lobes 4, rarely 5, twisted in bud. Stamens 4, rarely 5, on the
mouth of the corolla. Ovary 2-celled; ovules solitary in each cell; style
much exserted, slender; stigma fusiform. Fruit a small fleshy berry with
1-2 pyrenes.
Flowers in large cymose panicles 4—8 inches across.
Lateral nerves 10—18 pairs
...
...
... 1.
Flowers in small capitate cymes 1*5—2"5 inches across.
Lateral nerves 6—8 pairs
...
...
... 2

indictt.
suhcapilala.
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1* Paietta indica, Linn.—A shrub 5—10 feet high with stems up
to 4 inches diameter. Bark pale brown, slightly rough, soft and mealy
or somewhat corky. Blaze *2—'So inch, cheesy, not fibrous, pale yellow
often tinged with chlorophyl. Leaves 5—11 by 2 "2—3 inches, elliptic
ovate- or obovate-oblong, acute or acuminate, pubescent and dull dark
green above with pale midrib, paler and softly pubescent or tomentose
beneath, with 10—18 pairs of lateral nerves prominent beneath. Petiole
"5—1*5 inches long, hairy. Stipules caudate-acuminate, hairy. Flowers
'6—*8 inch diameter, white, sometimes faintly scented, in manyflowered lax trichotomous pedunculate cymose panicles 4—8 inches
across. Peduncles axillary, 4—7 inches long, sometimes bearing a few
leaves at the base of the panicle.
Corolla-tube '5—'7 inch long.
Stamens exserted, anthers green. Style projecting '7—"9 inch beyond
the mouth of the corolla. Stigma green. Fruit "25—*3 inch, diameter,
globose, black, puberulons, containing a single large brown seed.
Occurs throughout the area between 1,000 and 5,000 feet. Fairly common, usually
in rather open miscellaneous forests. The species described is var. tomenlosa of F . B. 1.
Mowers : May—July. Fruit : January-February.

2. PaYetta subcapitata, Hook. f.—A shrub.
Leaves 4—7 by
1'25—2 inches, elliptic-lanceolate or oblanceolate, acuminate, base acute,
glabrous or nearly so above, glabrous or pubescent beneath, with 6—8
pairs of*Iateral nerves. Flowers *4 inch, diameter, in terminal capitate
many-flowerfid cymes 1*5—2*5 inches across. Corolla-tube "5-*6 inch
long. Style projecting '5—*8 inch beyond the corolla-tube.
There is a single specimen of this shrub at Dehra Dun collected by Inayat in the
Nembuwala Sot in what used to be the Garhwal Division and is .now the Lansdowne
Division. In the F . B. 1. it is regarded as a possible form of P. Indica, but it certainly
appears quite distinct from P. indica, var. tomentosa as found in our area. Flowers :
May-June.

12. MYCETIA, Reinw.
Shrubs or undershrubs. Stipules simple, free. Flowers in axillary
and terminal cymes or corymbs. Calyx-tube turbinate hemispheric or
campanulate ; lobes 4-5. Corolla salver-shaped, short or long; lobes 4-5,
valvate. Stamens 4-5, inserted in the upper part of the tube; filaments
very short. Ovary 2-celled with several ovules in each cell; stigmas 2.
Berry small, fleshy, many-seeded.
Mycetla longifolia, Kunlze.
Sym Adenosacme longifolia, Wall.—
A small shrub 1—4 feet high.
Bark smooth," yellowish, shining.
Leaves 4—10 inches long, elliptic-lanceolate, acuminate, very variable in
width, narrowed into the petiole, glabrous or pubescent above, pubescent
or tomentose beneath, with about 13—17 pairs of arcuate secondary
nerves. Petiole slender, "25—2'5 inches long. Stipules small, oblonglanceolate, entire or 2-fid. Flowers orange, in broad, terminal and
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axillary, trichotomous, glabrous or pubescent cymes. Calyx-tuLe
broadly campanulate, about '1 inch long; teeth ovate, subulate or lanceolate, about as long as the tube, persistent. Corolla about '5 inch long,
with small broadly-ovate lobes. Berry "25 inch diameter, globose,
white.
tion.

Has been found in Bast and Central Almora between 8,000 and 4,000 feet elevaScarce. Usually in damp places. Flowers : July-August.

13. COFFEA, Linn.
Shrubs. Leaves opposite, rarely ternate; stipules broad, inteipetiolar. Flowers in axillary or terminal fascicles or solitary or axiUary
cymes. Calyx-tube short; limb short, 4-5-lobed or irregularly manytoothed. Corolla-tube short or long; lobes 4-5, twisted in bud. Stamens
4-5; filaments short or 0. Ovary 2-celled; ovules solitary in each cell;
style bifid at the apex. Fruit a small drupe with 2 plano-convex or
ventrally concave cartilaginous or bony pyrenes.
Coffea bengalensis, Roxb.—A deciduous shrub i—6 feet high with
stems up to 1 inch diameter. Bark pale brown or whitish, fairly sitiooth,
the thin outer mealy-corky layer succeeded by green tissue. Young
shoots brown-pubescent or glabrescent. Leaves 2*5—4"5 by 1*25—2*75
inches, elliptic or ovate, acute or bluntly acuminate, base acute, dark
glossy green and glabrous above, paler and glossy with scattered hairs
on the nerves beneath when young; lateral nerves 4—(5 pairs depressed
above and prominent beneath. Petiole *l-*2 inch long. Stipules *2^3
inch long, setaceous, with broad base. Flowers 1—1*5 inches diameter,
white, sessile, fascicled 1—3 together at the ends of the shoots. Corolla.
salver-shaped; tube *7—*9 inch long. Drupe *4-*5 inch long, truncatedellipsoid or globose, purplish-black, containing 1-2 pyrenes of a purplish
colour flattened on one side with a groove 'down the middle.
Occurs throughout the subhimalayan tract and outermost hill ranges between
1,000 and 3,000 feet. ^ Ra>ther scarce, generally in shady forest and moist localities, sometimes forming gregarious patches of undergrowth. Mowers : March-April, with the new
leaves. F r u i t : December-January.

14. • GABDENIA, Linn.
Trees or shrubs, armed or not. Leaves opposite, sometimes ternate
or fascicled in the thorny species. Flowers usually white, changing to
yellow, often large, solitary fascicled or cymose, sometimes dimorphic
and polygamous. Calyx-tube ovoid or obconic. Corollas-tube long or
short; lobes 5, rarely more, twisted. Stamens as many as the corollalobes; anthers sessile or subsessile. Ovary 1-celled; ovules numerous;
style thicK; stigma club-shaped or fusiform, usually 2kfid. Fruit a
coriaceous or fleshy berry, endocarp hard. Seeds many, compressed".

297

XLIX.—KUBlACEiE.

Gacdenia turgida, Rnxb. Vera. Than&ra, Gen.—A small deciduous tree with stout rigid branches up to 2 feet girth and '25 feet high.
Bark quite smooth, pale bluish-grey with well-marked depressions, often
coloured paler where pieces have recently exfoliated, covered with a thin
mealy scurf. Blaze *3-*4 inch, cheesy, not fibrous, pale yellow faintly
streaked with pale orange and tinged with chlorophyl towards the outside. Dwarf side-branches sometimes armed with sharp straight axillary
thorns. Leaves opposite, usually crowded at the ends of ffie dwarf
shoots or forming terminal rosettes, 2—3 by 1—3 inches, obovate, apex
rounded obtuse or acute, base abruptly constricted to form a narrow
gradually tapering wing produced almost or quite to the base, coriaceous,
upper surface shining glabrous or sparsely hairy, lower surface glabre scent
or densely clothed with pale grey hairs. Petiole 0—'2 inch long.
.Mowers 1-sexua! and 2-sexnal, white, fragrant, *8—1*2 inches diameter,
appearing mostly when the tree is leafless. Hermaphrodite flowers
solitary, terminal; ovary *3-*4 inch long ; calyx '15—'2 inch long ; corollatube "4-"5 inch long dilated upwards. Male flowers fascicled at the ends
of the shoots. Berries 2-3 inches long, ovoid or ellipsoid, grey or reddishbrown and mealy; pericarp *4—'8 inch thick, fleshy; endocarp thinly
woody.
Occgrs throughout the subhimalayan tract up to 2,000 feet. .Fa my eoro.rnon u;
open sal forest on sunny aspects. Flowers : April-May. Fruit March-April.

15. BANDIA, Linn.
Trees or shrubs, armed or unarmed, the spines usually in opposite
axillary pairs. Leaves often fascicled on short branches and when
opposite one of the pair sometimes arrested; stipules short, interpetiolar,
free or connate. Flowers often dimorphic, white or yellowish, in axillary
or leaf-opposed cymes, sometimes fascicled, rarely solitary.
Ca?yxiobes 5. Corolla-tube usually short; lobes 5, twisted in bud. Stamens
5. Ovary 2- rarely 3-4-celled; ovules numerous; stigma usually fusiform.
Fruit a 2-celIed, many-seeded berry.
I.—Unarmed. Leaves usually less than 2 inches long.
Berries not exceeding *3 inch long
...
... 1.
II.—Armed. Leaves exceeding 2 inches long. Berries
more than ? inch long.
1. Spines 2—4 together at the ends of arrested
branchlets. Flowers 1-2 inches diameter ... 2.
2. Spines axillary, solitary. Flowers "6—*8 inch
diameter
...
...
....
... 3.

tetrasperma.

uliginosa.
hngispina.

1. Randia tetrasperma, Benth. and Hook. /. Vera. Ghara or
Gharri, Gen.—A stiff erect evergreen shrub with stems up to 10 feet
high and 3 inches diameter. Bark brown, fairly smooth, exfoliating in
rather thick iixegular scales. Blaze -25 inch, soft, cheesy, white or
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pale yellow with a few pale orange markings towards the interior, often
tinged with ehlorophyl outside. Leaves very variable, '5—2 by *3—'6
inch, broadly obovate lanceolate or oblanceolate, usually crowded on
dwarf shoots, glabrous, base narrowed into a very short petiole. Stipules
acute or acuminate. Flowers *8-"0 inch across the expanded corollalobes, pale greenish-yellow or creamy-yellow, faintly scented, solitary,
sessile or nearly so, terminal. Corolla-tube *4 inch long; lobes spreading
at first, later reflexed. The club-shaped pistil protrudes about "2 inch
beyond the corolla-tube. Berries "25—*3 inch diameter, globose, black,
crowned with the persistent calyx-lobes. Seeds 2—4.
Occurs throughout the hills between 2,500 and 6,500 feet. Common on open slopes*
arid not infrequently associated with banj- It sometimes manages to persist on heavily
grazed bare slopes when all other woody shrubs have disappeared. Under such conditions
it remains dwarfed and frequently only a few inches high. Flowers : March—May. Fruit :
January-February.

2. Randia uliginosa, DC. Vern. Pindahi, E.—A small tree up to
20 feet high and 4 feet girth. Bark reddish-brown, fairly smooth,
often with transverse cracks. Blaze *5—'7 inch, pale yellow finely
speckled with pale orange or pink. Dwarf shoots often terminated by a
cluster of 2—4 stoat axillary thorns *25—*o inch long. Young shoots
pubescent. Leaves 3—8 by I'D—4 inches, elliptic or obovate, usually
crowded on dwarf shoots, apex obtuse rounded or acute, base gradually
narrowed into the petiole, pubescent on both, surfaces «when young,
glabious when mature or pubescent on the nerves beneath. Stipules
broad, rounded or triangular. Mowers 1-2 inches diameter, white,
solitary, terminal, sessile or shortly pedunculate. Calyx-tube *5-*6 inch
long, turbinate. Corolla-tube scarcely exceeding the calyx.
Berries
2—3*5 inches long, ellipsoid or ovoid, yellow* when ripe.
Occurs in the sublikualayan tract, but appears to be rather senreo. If is cumimm
in adjacent portions of the plains where it is usually found on low-lying grassy areas.
The loaves turn yellow before falling. Long shoots bearing numerous short leafy side
shoots often form a characteristic feature of the crown. Flowers May-June. E m i t :
March-April.

3. Randia loiigispina, DC. Syn. R. dumetorum, Hook, ex parte.
Vern. Ram, SG. Madiill, E.—A large deciduous shrub or small tree
with spreading crown and short bole, attaining 4 feqf girth and 25 feet
high. Bark brown, rather rough, exfoliating in small irregular scales.
Blaze *8—*5 inch, crisp, not fibrous, pink, sometimes mottled and
streaked with orange-brown, juice turning purple on the blade of a
knife. Branches usually armed with strong, straight, axillary thorns
'5—2*5 inches long. Leaves 2—6 by *6—3 inches, obovate or elliptic,
often fascicled on dwarf shoots, obtuse or acute, more or less pubescent
on both surfaces, especially on the nerves beneath, or glabrous above
when mature, base gradually narrowed into the petiole. Petiole *1—*o
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inch long. Stipules deltoid-acuminate. Flowers *6—*8 inch diameter,
yellow, solitary or ,3-8 together at the end of dwarf leafy branches.
Peduncles short. Calyx-tube '2 inch long, campanulate; lobes as long
as or a little shorter than the tube. Corolla-tube "2-'3 inch, long, silky
without. Berry resembling a small apple, 1—1"5 inches long, globose
or broadly ovoid, yellow, sparsely pubescent.
Occurs throughout the area up to 4,000 feet. Very common in sal forests mid
also In dry miscellaneous types. Flowers : April—June. F r u i t : January—March.

16. RUBIA, Linn.
Herbs or somewhat woody, erect diffuse or climbing, scabrid or
prickly; stems 4-sided. Leaves in whorls of 4—8, rarely opposite;
stipules wanting. Flowers small, in axillary and terminal cymes,
pedicels jointed with the flower. Calyx-tube ovoid or globose; limb 0.
Corolla rotate or shortly campanulate; lobes 4—6, valvate. Stamens
4—6, on the tube. Ovary 2-celled; ovules solitary in each, cell; style
bifid or styles 2 ; stigma capitate. Fruit small, didymous or globose by
the suppression of 1 carpel.
Rubia COfdlfolIa, Linn.
Vern. Majeti, Gen.—A deciduous climber
with weak flexible stems up to 10 feet high and '25 inch diameter.
Basal portions of stem usually persistent and often softly woody.
Branches quadrangular, retrorsely scabrid or glabrous. Leaves 4 in a
whorl, two often larger and with longer petioles, 1'5—4 inches long,
ovate, acute, base cordate, scabrid or smooth, with 3—7 strong basal
nerves, prominent and usually retrorsely scabrid beneath. Petiole 2—4
inches long. The upper leaves often acute at the base and with shorter
petioles. Flowers less than '1 inch diameter, dark red or pinkishbrown, in terminal cyinose leafy panicles; the branches trichotomous,
spreading, up to 8 inches long, with foliaceous bracts. Fruit "2 inch
diameter, globose, dark purple, fleshy.
Occurs throughout the hills between 2,500 and 8,500 feet.
July—September. Fruit : October-November.

Common. 'Flowers :

<p
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Herbs or shrubs, rarely trees. Leaves alternate or opposite, simple
or compound; stipules 0. Flowers in heads, consisting usually of many
similar or dissimilar flowers, sessile, on the dilated top of the peduncle
(receptacle) and surrounded by an involucre of bracts; braeteoles 0 or
reduced to scales or bristles on the receptacle. Flowers 1-2-sexual.
Calyx-tube adnate to the ovary; limb 0 or of hairs or scales (pappus).
Corolla gamopetalous tubular, 2—5-toothed or cleft or ligulate or
somewhat bilabiate. Disk eplaynous. Stamens 4-5, inserted within
the corolla-tube; anthers usually connate in a tube. Ovary inferior, 1celled; ovule solitary; style usually bifid. Fruit a dry indehiscent
achene, naked or crowned by the persistent pappus.
T—Heads radiate (i.e., corollas cf the ©uter flowers
# ligulate, of the inner tubular).
1. Bay flowers yellow
...
...
... 1
2. Kay flowers pale mauve ...
...
... 2
II.—Heads disciform (.i.e., corollas of all 1he flowers tubular).
1. Leaves undivided or obscurely lobod towards the
(a) Stems thick and succulent
...
...
(b) Stems not succulent.
(i) Leaves more or less white-tomentose beneath
(ii) Leaves never white-tomentose beneath ...
2. Leaves 1-2-pianatifid or -piitnatisect
...

1.

INULA,

Inula.
Micraylossa.

3.

Chjiwra.

4.
1.
5.

Lcucomcris
Inula.
Artemisia.

Linn.

Herbs or shrubs. Leaves alternate, toothed. Heads largi> and
solitary or small and corymbose, heterogamous, radiate rarely disciform;
ray flowers female, fertile; disk flowers hermaphrodite, tubular. Involucre hemispheric or campauulate, bracts many-seriate, the outer often
foliaceous, Receptacle pitted or areolate. Corolla of ray flowers usually
ligulate, yellow or w;}iite, 3-4-toothed ; of disk flowers regular, yellow.
Anther-bases with tails. Acliene usually ribbed. Pappus hairs rather
short.
A. Mature leaves more or less densely silky-torocnt'tse
beneath. Flower-heads -25 inch diameter, discoid ... 1. Cappa.
B. Mature leaves glabrous or nub.seent beneath. Flowerheads *4—1*2 inches diameter, radiate.
I. Lateral nerves 8—12 pairs. Heads -4-*5 inch
diameter
...
...
...
... 2. cuspidala.
•2. Lateral nerves 4—6 pairs. Heads -ft—1*2 inches
ffiameter
..,
...
...
•-. 3. rtthricaulis.

. Or
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1. Inula Cappa, DC.—An erect deciduous or subdeciduous shrnb
1—H feet high with sparingly-branched or unbranched stems up to *5 inch
diameter, the shoots often dying back almost to the ground each year,
though usually a portion at least persists. Bark smooth, reddish-or
purplish-brown. Young shoots densely gTey-silky. Leaves 3—6 by
*7—1'5 inches, oblong-lanceolate, narrowed at both ends, thick, more or
less cuspidate-serrate usually obscurely so, dull green and more or less
densely adpressed-hairy above, grey silky-tomentose beneath. Petiole
0—*4 inch long, stout. Pleads *25 inch diameter, yellow, in terminal
and axillary corymbs. Flowers all discoid or with few inconspicuous
ligules. Involncral bracts linear, silky, the outer shorter.
Achenes
silky with whitish pappus *25 inch long.
Occurs throughout the area between 1,000 and 8,000 feet. Very common on grassy
slopes, especially in open forests of banj and clih. Flowers: September—November.
F r u i t : November—April.

2. Inula cospldata? 'Clarke.—A deciduous or subdeciduous shrub
with rather weak freely branching- sterns 2—6 feet high and up to *5
inch diameter with a large pith. Bark smooth, reddish- or purplishbrown with scattered, raised, circular, pale lenticels. Young shoots
glabrous or pubescent. Leaves 3—8 by 1—3'5 inches, elliptic-lanceolate,
acuminate, base narrowed, thin, membranous, softly tonientos^ on. both
surfaces or glabrescent when young, glabrescent or pubescent beneath
when mature, dull green above, closely serrulate, the teeth gland-tipped,
with 8—12 pairs of lateral nerves. Petiole *2—1*3 inche- long. Heads
*4-*5 inch diameter, radiate, bright yellow, in terminal and axillary
corymbs arranged in terminal leafy panicles 4—8 inches across ; branches
clothed with short pubescence. Involncral bracts linear, pubescent, fir*
outer shorter. Achenes silky with whitish pappus *2 inch long.
Occurs throughout the hills between 4,500 and 7,000 feet. Common. It is usually
found growing on steep rocky or precipitous ground. Flowers : September—November.
F r u i t : November—February.

3. Inula rnbricaulls, Clarke.—A deciduous or subdeciduous
shrub with slender erect sparingly-branched stems 2—6 feet high and
up to \35 inch diameter with rather a large pith. Bark smooth, pal1
yellowish-brown. Leaves 4—6 by 1-2 inches/ elliptic-lanceolate,
acuminate, base narrowed, thin, membranous, serrulate, the teeth glandtipped, tomentope on both surfaces when quite young, glabrous when
mature, with 4—6 pairs of lateral nerves. Petiole 0—"I inch long.
Pleads *9—1*2 inches diameter, radiate, yellow, in lax few-flowered
terminal and axillary corymbs l\5-4 inches long; branches clothed with
long spreading hairs and subtended by large foliaceons bracts. Bay
flowers bright yellow, disk flowers "orange-brown. Inyolucral bracts
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lanceolate, hairy, the outer shorter.
'25 inch long.
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Achenes silky with whitish pappus

Occurs throughout the hills between 2,000 and 0,500 feet. Not very common, or
only locally common. Usually found on steep or rocky ground, often in shady ravines.
Flowers: March—May, whilst leafless or nearly so. "Fruit: April—June.

2. MXCBOGLGSSA, DC.
Shrubs, sometimes climbing. Leaves alternate, entire or toothed.
Heads heterogarnous, radiate, in corymbs often paniculate; ray flowers
female, fertile; disk flowers hermaphrodite, often sterile. Involucre
campanulate; bracts narrow, the outer shorter,
EeceptacJe flat..
Corolla of ray flowers with bifid ligule ; of disk flowers with 5 spreading
lobes. Anther-bases obtuse. Achenes angular or ribbed. Pappus of
hairs.
Microglossa albescens, Clarke.—A deciduous shrub 2—4 feet high
with spreading erect or suberect stems up to *5 inch diameter* Bark
pale brown, often reddish. Twigs with rather a large pith, pubescent.
Leaves 2—6 by '75—1"5 inches, lanceolate, acuminate, base gradually
narrowed, obscurely serrate with apieulate teeth or subentire with only
a few apiculae, minutely pubescent above, pale and pubescent or tomentose beneath. Petiole 0—*2 inch long. Heads *2-\3 inch diameter, in
many-headed terminal corymbs 1*5—3 inches across.
Bay flowers
female with Aigulate pale mauve corollas. Disk flowers bisexual with
tubular yellow corollas. Achenes with copious pappus-hairs.
Occurs along the main Himalayan range between 8,000 and 11,000 feet. Not very
common. It is usually found growing on rocky or uneven ground in open forest and
exposed positions. The crushed leaves have an aromatic smell. Flowers : July-August.
Fruit : October-November.

3. GYNUEA, Cass.
Succulent herbs, rarely undershrnbs, glabrous or hispid. Leaves
alternate, entire toothed or pinnatisect. Heads homoganious, disciform,
solitary or corymbose, bracteolate at the base; flowers all bisexual,
fertile, or rarely a few outer female.
Involucre cylindric; bracts
L-seriate, narrow, erjual, the margins scarious. Keeeptacle pitted or
shortly fimbrillate. Corolla regular, slender, tubular, 5-toothed, yellow.
Anther-bases entire* or subauricled. Style-arms slender, hairy. Achenes
narrow, many-ribbed. Pappus of copious hairs.
Gynuna Hepatosis, DC.—An erect deciduous undershrub 1—3 feet
high with stout sparingly-branched succulent stems up to 1 inch diameter, with a large pith but becoming quite woody towards the base when
old. Bark smooth, greenish, with scattered circular lenticels, Blaze
not fibrous, green. Young shoots, leaves and inflorescence more or less
densely clothed all over with pale pubescence, .Leaves 4—9 by 1*3-4
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inches, elliptic or elliptic-lanceolate, acute or acuminate, coaisely
toothed, base decurrent along the short thick pedicel, and sometimes
cut ink> one or more .narrow lobes, thick; lateral nerves o—7 pairs,
prominent beneath.
Heads '7-*8 inch !;.ng and "3-*4' inch across,
yellow, in open terminal corymbs 0—12 inches long. Bracteoles about
12, up to '4 inch long, snbcyhndric, distinct. Bracts about 20, "5-"6
inch long, flattened, with scarious margins by which they cohere till
dry. Achenes '15 inch long, linear. Pappus *2~*3 inch long.
Occurs in moist shady ravines throughout the centra,! and outer bill ranges east of
the Tiamganga V::Iley between 3,500 and 5,000 1'ect. Scarce. Flowers : April-May. Fruif- :
May.

4. LEUCOMERTS, Don.
Shrubs or small, trees. Leaves alternate, entire. Heads corymbose,
homogametic, discoid, 4—8-flowered, white. Flowers all hermaphrodite, similar and fertile, tubular. Involucre ovoid; bracts many-seriate,
coriaceous or dry, the outer smaller. Receptacle flat, naked. Corolla
with 5 narrow revolute segments. Anther-bases sagittate with ciliate
tails. Achenes o-ribbed, silky. Pappus of copious hairs.
Lencomeris speefcafoilis, Don. Vern. Panel wa, SG, K and R.—
A large evergreen or subdeciduous shrub or small tree with stem up
to 2*5 feet girth and 20 feet high. Bark pale brown, rough, cgcrky, split
up by reticulate cracks into small rounded scales. Blaz£ *2—*7 inch,
coarsely fibrous, pale yellowish-brown or white turning dirty green on
exposure, juice turning black on the blade of a knife. Shoots angular
with a large pith. Leaves 7—16 by 2*5—5 inches, narrowly oblong
or oblanceolate, entire or more usually with the nerves excurrent and
sometimes minutely cuspidate-serrate, white-tomentose on both surfaces
when young soon becoming glabrescent above and ultimately also
beneath, base gradually narrowed; lateral nerves 7—14 pairs, prominent
beneath. Petiole *3—1 inch long. Heads "7—1 inch long, in terminal
romentose bracteate corymbs 4—0 inches across. Corolla white, tubular. Achenes *2 inch long, slender, densely silky. Pappus *5 inch long,
almost concealing the slender corolla-tube when in flower.
Occurs throughout the hills between 2,500 and 6,000 feejt. Fairly
miscellaneous forests, usually on south aspects. Flowers : April-May.

common

in

5. ARTEMISIA, Linn.
Herbs or shrubs, usually strong-scented. Leaves alternate, entire
serrate or 1—3-pinnatiseet. Heads small, heterogamons or homogamous,
disciform,, usually panicled, sometimes solitary or fascicled; outer
flowers female, fertile; inner hermaphrodite, fertile or not. Involucral
bracts few-seriate, the outer shorter. Receptacle naked or hirsute.
Corolla of female flowers slender, tubular, 2-3-lobed; of hermaphrodite
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ones the limb 5-lobed.
striate. Pappus 0.

Anther-bases
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obtuse.

I.—Flowers all fertile. A suberect shrub witli linear
leaf-segments
...
...
...
... I.
IT.—Bay flowers male, disk flowers hermaphrodite and
fertile.
A. An erecb shrub, the main stem sparingly
branched. Leaf-segments more than
'05
inch broad
...
...
... 2.
B. Suberect shrubs, the main stem usually much
branched. Leaf-segments less than '05 inch
broad.
1. Leaves pale glaucous above, white beneath... 3.
2. Leaves green on both surfaces .,
... 4.

Achenes

faintly

mantima.

vulgaris.

vestita.
sacrorum.

1. Artemisia mapitima? Linn. Vera. Safcd-purcha, Bhotia.—A
deciduous shrub 12—18 inches high with stems up to *5 inch diameter.
Bark rough, fibrous. Twigs striate, hoary or somewhat white-woolly.
Leaves *5—2 inches long, 2-pinnatiseet; segments many, small, spreading, linear, obtuse, more or less grey-hoary or -tomentose, bluish-green,
the 'upper leaves simple and linear. Petioles slender, up to 1 inch long,
much shorter towards the ends of the shoots. Heads homogamous, 3—8flowered, oblong or ovoid, a little more than *1 inch long, sessile or
nearly so, in spicate fascicles in the axil of a small linear or subsetaceous
leaf. Prowers yellowish. Involucral bracts linear-oblong with scarious
margins. Corolla with a short cylindric tube and narrowly campanulate
limb.
Occurs on the dry interior ranges bordering Tibet between 9,000 and 11,000 feet.
Very common and gregarious on open shaly slopes. It bears a general resemblance to
A. vestita, Wall, but the foliage is paler and more glaucous. The leaves are very
aromatic. Flowers : September.

2. Artemisia YiilgaHS, Linn. Vem. Kunja, &.—An erect subdeciduous shrub 3—6 feet high with stems up to '5 inch diameter, old
plants usually with a distinct woody and persistent basal portion the
upper portion more or less dying back each. year. Stems paniculately
branched. Lower leaves petioled, 2—4 inches long, ovate in outline,
1-2-pinnatisect with stipule-like lobes at the base; segments more or
less pubescent a&ove, ashy-grey or white-tomentose beneath; upper
leaves often sessile, linear-lanceolate, entire or 3-fid. Pleads heterogamous, sessile or shortly pedicelled, ovoid or subglobose, arranged in somewhat
one-sided
panicled
racemes. Flowers
brownish-yellow.
Involucral bracts woolly or glabrate, the outer smaller. Achenes
minute.
Occurs throughout the area between 1,600 and 12,000 feet. Abundant on waste
ground, on roadsides and near cultivation. The leaves are aromatic. Flowers : August
—October,
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3. . Artemisia vestita, Wall.—A shrub usually 2-3 feet high,
becoming woody at the base in old stems. Twigs striate, canescent.
Leaves 1—3 indies Jong, 2-pinnatisect; segments many,*!—'3 inch
Jong, oblong, acute, undivided or more usually pectinately-pinnatifid.
pale glaucous green above, white-tonienlose beneath; rachis usually
pectinately winged. Heads heterogenous, G—10-flowered, hemispheric,
a little more than '1 inch across, pedicelled, nodding, in compound
hoary racemes. Pedicels '05—*2 inch long. Involiicral bracts obovateoblong with scarious margins.
This shrub is recorded by Straehey and Winterbottorn as common at 6,000 feet.
I have collected what T believe to be this species near Bingi in the Dhauli valley, North
G-arhwal at 7,500 feet, where it is common in bine pine forest. However I may have
mistaken the identity of this plant (my Number 1170) since it has heads with as many
as 24 flowers in a head whereas 6—10 is the number given in the F . B . I. Leaves
scarcely aromatic. Flowers : August.

5. Artemisia sacs?oram9 Ledeb. Vera. Kala-purcha, Bhotia,—A
deciduous bushy shrub usually 1-2 feet high, but occasionally up to 4 feethigh and stems up to 1 inch diameter, often decumbent. Bark reddishbrown peeling off in rough loose fibrous strips. Twigs striate.
pubescent. Leaves 1-2 inches long, 2-pinnatisect; segments many,
*1—\3 inch long, oblong, acute, undivided or more usually pectin ate iypinna-tifid, green and hoary on both surfaces, ultimately glabrescent
above; rachis'simple or pectinately winged. Heads heterogametis 15—20
flowered (up to 30 in my specimens'), broadly hemisphere, about '35
inch across, pedicelled, nodding, in slender compound pubescent
racemes. Pedicels up to '2 inch long. Flowers yellow. Involiicral
bracts with scarious margins.
Occurs on the dry interior ranges bordering Tibet between 1.0.000 and 12,000 fee:.
t Very common and gregariouR on open shaly slopes. Leaves wry n.uan'dik% Flowers :
August-September.
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Trees, shrubs or undershrubs. Leaves alternate, opposite or
whorled; stipules 0. Flowers hermaphrodite, regular or rarely .slightly
zfvgomorphic. Calyx free or rarely jidnate to the ovary, 4—6-fid
or -partite. Corolla hypogynous, usually campanulate or urceolate, rarely
polypetalous; lobes or petals usually 5, twisted or imbricate. Stamens
usually 10, free or attached to the corolla; anther-cells often, produced
upwards into tubes, sometimes spurred on the back. Ovary usually 5celled; ovules usually many in each cell; style simple; stigma simple
or lobed. Fruit a capsule 5- or more -celled, sometimes appearing
baccate from the adherence of the enlarged succulent calyx.
I.—Flowers axillary, -usually solitary. Ver:
shrubs.
1. Leaves not imbricate or adpressed to the
Calyx in fruit succulent
...
2. Leaves imbricate and adpressed to the
Calyx in fruit unaltered
...
IT ^-Flowers in racemes. Tree or shrub ...
Til.—Flowers solitary, fascicled or in corymbs.
or slrrubs
...
...
..,

small
stem.
...
stem.
...
...
Trees
...

1.

Gaultheria,

2.
3.

Cassiope.
Pieris.

4.

Rhododendron.

1. GAULTHEBIA, Linn,
Erect or procumbent shrubs. Leaves evergreen, serrulate, with
glands on the lower surface at the base of long bristles. Flowers small,
sometimes dimorphous, racemose or axillary and solitary. Calyx ovoid,
5-fid; in fruit enlarged, coloured and succulent, enclosing the capsule.
Corolla ovoid-tubular. Stamens 10, attached to the base of the corolla;
anther-cells more or less produced upwards, dorsally 1-2-horned; in
dimorphic flowers the stamens are small with simple anthers. Ovary
5-celled; stigma simple. Capsule 5-celled, loculicidally 5-valved from the
apex.
Leaves broadly ovate, lower surface setulose...
Leaves narrow-oblong, lower surface glabrous

... 1.
... 2.

nummularioides.
trichophylla.

1. Gaultheria BummulaFi0ides5 D. Don.—An understand) with
prostrate or creeping densely hirsute stems, partly herbaceous and partly
woody, but not exceeding "1 inch diameter. Leaves alternate, "5—*8
by '4—"6 inch, broadly ovate sometimes suborhicular, acute, base
rounded or cordate, glabrous above, setulose beneath and on the margin.
Petiole minute. Flowers '25 inch long, pink or white, solitary, axillary.
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Pedicels '1 inch long, densely clothed with coriaceous glabrous ovateoblong bracts '15 inch long. Corolla tubular with minute recurved lobes.
Calyx succulent and enlarged in fruit to form a. dark bine truncated
berry-like fruit "25 inch diameter.
forest.

Occurs throughout the hills between 7,000 and 10,000 fool.
Flowers : July—September. Fruit : January-February.

Common in open oak

2. Gaiiltfaerfa trichophylla, Royle.—An undershrub with erect or
prostrate, more or less hirsute stems, partly herbaceous and
partly woody, but '.not exceeding *05 inch diameter and 2—4
inches high. Leaves alternate, about '25 by '1 inch, oblong,
subacute or rounded, base cuneate or i\ounded, glabrous on.
both sides, glossy above, margins bristly, obscurely serrulate.
Petiole minute. Flowers *2 inch long, pink or nearly white, solitary,
axillary. Pedicels "1 inch long, densely clothed with ovate bracts *1
inch long. Calyx enlarging in fruit as in the preceding species.
feet.

Occurs along the slopes of the main Himalayan range between 10,000 and 12,000
Fairly common. Flowers : June—August.

2. OAS.SIOPE, D. Don.
Small fastigiate shrubs. Leaves small, rigid, densely imbricate,
adpressed to the branches. Pedicels axillary. Sepals 5, free, thickened
at the base, imbricate. Corolla campanulate; lobes o. Stamens usually
10, slightly attached to the base of the corolla•; filaments linear: anthers
truncate with 1-2 horns divaricate from beneath the summit of each cell.
Ovary 5-celled; stigma simple; ovules many in each cell. Capsule
locnlicidally 5-valved.
Cassiope fastigiata, D- Don.—An undershrub with slender woody
stems up to *2 inch diameter, the basal portion usually procumbent, the
terminal portions erect forming dense tufts 4—8 inches high. Leaves
*2 inch long, somewhat 4-fariously imbricate, ovate-oblong, thick but
with a narrow membranous margin which is prolonged into a cuspidate
point, the thickened back with, a narrow longitudinal groove which
opens into a cavity hi the leaf. Flowers "3 inch long, white, solitary
or 2—4 together. Pedicels 0—\3 inch long, woolly. Corolla-tube
widely campanulate with short recurved lobes. Capsule as long as the
persistent calyx-segments, globose, apex depressed.* Seeds minute.
Occurs along the main Himalayan range between 11,000 and 13,000 feet. It h
found on open slopes above the forest, and is often move or less gregarious in patches.
Flowers : June-July.

3. PIEBIS, D. Don.
Trees or shrubs. Leaves alternate. Flowers in axillary or panicled
racemes at the ends of the branches. Calyx 5-fid or -partite, valvate.
Corolla with 5 short lobes. Stamens 10, usually with 2 horns divaricate
from the apex. Ovary globose, 5-celled; stigma capitellate; ovules
many in each cell. Capsule loculicidally 5-valved. Seeds minute.

LI.—ERICACEAE.

309

PICKS 0¥aiIfolia? D. Don. 'Vera. Ayar, Gen. Angyar, NGL—A
deciduous shrub or small tree up to 8 feet girth and 20 feet high. Bark
reddish-brown, rough, with somewhat regular vertical furrows 1-2 inches
apart, often deeply cleft, exfoliating in. loose fibrous strips. Blaze *5
—3 inches, almost entirely composed of dead tissue. Leaves 2'5—6 by
1—8 inches, ovate or elliptic, acute or acuminate, entire, base rounded,
coriaceous, more or less tawny-pubescent on both surfaces when young,
glabrous or glabrescent when mature. Petiole '2—"5 inch long.
Flowers *8—"5 inch long, white, in simple terminal and axillary racemes
2—6 inches long, a few flowers towards the base of the raceme usually
in the axils of small leaves, all the flowers directed downwards.
"Pedicels *15—'8 inch long. Calyx-segments *1—'25 inch long. Corolla
ovoid, pubescent without. Filaments with or without 2 minute apical
horns. Capsule "2 inch diameter, globose, supported by the persistent
calyx.
Occurs throughout the bills between 2,000 and 11,500 feet. Very common especially
in association with banj. A very large specimen in (xarhwal measured 12 feet girth and
25 fee? high. At high elevations this species becomes a shrub and some botanists have
separated this under the name P. villosa, Hook. f. The main distinction lies in the
absence of horns to the filaments which are supposed to be invariably present in the
case of P . ovalifolia. The calyx-segments in the former are also longer and narrower.
I have found the two growing together at 9,500 feet elevation at the head of the
Nanclagini galley and as I could discover no more distinctive characteristics than those
mentioned above I have preferred to regard them as one species. Flowers : April—June.
Fruit : January-February.

4. BHODODENDRON, Linn.
Trees or shrubs; often scaly or aromatic. Leaves alternate, entire,'
coriaceous. Flowers fascicled or subcorymbose, terminal, rarely solitary
or axillary. Calyx 5-lobed, persistent, sometimes small or obsolete.
Corolla-tube long or short, limb 5—10-lobed, somewhat9 zygomorphic.
Stamens 5—18, usually 10. Ovary usually 5-celled; ovules many in
each cell; stigma capitate. Capsule more or less woody, septicidaL
Seeds numerous, often tailed or crested.
I.—Trees or shrubs exceeding 3 feet high. Leaves
more than 3 inches long. Flowers in corymbs.
1. Calyx-lobes *1 inch long or less.
(a) Leaves with small silvery scales beneath.
Flowers red or pink
...
...
(6) Leaves with a cinnamon- or buff-coloured
tomentum beneath. Flowers pale mauve
2. Calyx-iobes "15 inch long or more. Leaves
pale yellowish-green and glabrous beneath.
Flowers bright red ...
...
...
IT.—Small shrubs not exceeding 3 feet high. Leaves less
than 2 inches long.
1. Flowers pale yellow in 4—12-flowered corymbs
2. Flowers bright red, solitary or 2-3 together ...

1.

arboreum.

2.

campanula-turn.

3.

barbatum.

4.
5.

Anthopogon.
lepidotum.
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• --1. " Iftododendron Mhomum, Smith. Vern. Bunins, G. Brons,
A.—A small evergreen tree up to 5 feet girth and 25 feet high. Bark
pinkish-brown, somewhat rough, exfoliating in thin flakes. Blaze *2—'5
inch, white or' pinkish. Young shoots clothed with white scales.
Leaves 8—6 by 1*2—2*2 inches, crowded towards the ends of the
branches, lanceolate or oblong, 'narrowed at both ends, glabrous and
glossy green above, pale beneath from a film of small white scales, the
midrib and nerves prominent beneath. Petiole stout, "5—1 inch long,
clothed with white scales when young. Flowers 1-2 inches long, deep
red or pale pink, crowded in large rounded corymbs. Pedicels 0—'3
inch long. Corolla campanulate. Ovary mealy or rusty-woolly.
Capsule 1 by "3 inch, cylindric, curved, mealy, longitudinally ribbed.
Occurs throughout the hills between 4,000 and 11,000 feet. Very common and
often associated with banj and karshtt. The pale flowers are usually seep at high
elevations. I have measured a. tree in South Garhw.il which was 16'5 feet girth at 1*5
feet above the ground. Flowers : January—June, flowering first at low elevations.

2. Rhododendron campanulatum, I). Don. Yern. Chimula or
Semru, NGr.—An evergreen shrub often only 6—8 feet high but sometimes 15—20 feet high with stems up to 8 feet girth. Stems spreading
.and nearly always procumbent towards the base. Bark smooth,
pinkish-brown, exfoliating in thin almost papery flakes. Blazg, *1 inch,
pale orange- or reddish-brown. Leaves ^—5 by 1*7—2*5 inches, crowded
towards the ends of the branches, elliptic or elliptic-oblong, rounded at
both ends, mucronate, glabrous and glossy dark green above, clothed
beneath with a dense cinnamon- or buff-coloured tomentum which
obscures the nerves, midrib prominent beneath, leaf margins often
curved inwards towards the midrib beneath. Petiole stout, '4—*8 inch
long. Flowers 1—1*5 inches long, white tinged with mauve or lilac and
spotted inside anteriorly with pinkish-purple, in iax corymbs. Pedicels
*7—1 inch long. Corolla campanulate. Ovary glabrous. Capsule "7—
1*2 by "25—'3 inch, cylindric, more or less curved, longitudinally
furrowed.
Occurs along the main Himalayan range between 9,500 and 12,500 feet. Very
rouimon and often densely gregarious over fairly hrge areas, sometimes ,'issoeiared with
Jcarshu on north aspects but more usually with Betula utilis or extending above the
limits of tree growth. Flowers : May—July. Fruit : October-November. .

3. Rhododendron barbatum, Wall- Yern. Chimula or Scmru,
NG.—A large evergreen, shrub or small tree up to 4 feet girth, and 30 feet
high. Stems often procumbent towards the base. Bark quite smooth.,
bright reddish-brown sometimes vinous-red, .flaking off in thin papery
strips and exposing a paler bark beneath. Blaze *1 inch, pinkish or
orange usually tinged with chloropliyl. Young shoots glabrous. Leaves
4*5—9 by 1*25—2*5 inches, crowded towards the ends of the branches,
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narrowly elliptic-oblong or oblong-oblanceolate, apex submucronate.
base rounded or slightly cordate, glabrous and dull or slightly glossy arid
dark green above, glabrous (sometimes bristly in Nepal specimens) and
pale yellowish-green beneath, midrib prominent beneath. Petiole *3—'8
inch long, stout, usually with a few coarse bristles up to '25 inch long
on the upper surface. Flowers 1*3—1'6 inches long, bright red, crowded
in corymbs. Pedicels *25—*5 inch long. Corolla campanulate. Ovary
densely glandular-hairy. Capsule '7—1*2 by *25 inch, cylindric, curved,
longitudinally ribbed.
Occurs along the main Himalayan ran^e, between 8,000 and 10,500 feet. Fairly
common, usually on north, aspects and often associated with silver fir or karshu and sometimes with Betula ntilte. Flowers : May-June.

3. Rhododendron JLntliopogoii, D. Don.—A small evergreen shrub
1-2 feet high with stems up to '75 inch diameter, the basal portion more
or less procumbent and densely branched. Bark slightly rough, pinkishbrown or grey, exfoliating in papery strips. Young shoots scaly and
pubescent. Leaves "5—1*3 by '3—'8 inch, crowded towards the ends
of the branches, elliptic or elliptic-oblong, thick, margins recurved,
clothed above with scattered yellow scales when young, becomingglabrous when mature, clothed beneath with a dense layer of scales
which are yellow on the young leaves becoming ferruginous as the leaves
mature, subobtuse at both ends. Petiole *1—*3 inch long. Flowers
'6—"8 inch diameter, very pale yellow and almost translucent, in dense
4—12-flowered corymbs. Pedicels very short. Corolla-tube *3—'5
inch long, cylindric; lobes spreading, elliptic-obovate. Ovary scaly.
Capsule *l-*2 inch long, ovoid, tapering gradually to a blunt point,
prominently 5-ribbed, dotted with pale yellowish scales and capped by
the short erect style "05 inch long.
Occurs along the main Himalayan range between 1.0,000 and 14,000 feet. Common
above tree ]eYe\, usually on north aspects, often forming dense gregarious patches of
large extent on steep or boulder-strewn ground. The leaves turn purplish-brown above
in the autumn. Flowers : June-July. Fruit : October-November.

5. Rhododendron lepidotum, Wall Vern. Taghi&ha, NG.—A
small shrub 6 inches to 3 feet high, with erect sterns up to *35 inch
diameter often curved at the base. Bark pale brown, slightly rough.
Young shoots reddish-brown with scattered scales. Leaves *6—1*75 by
'25—5 inch, crowded towards the ends of the branches, oblanceolate
or oblong-oblanceolate, acute or rounded at the apex, more or less densely
dotted on both sides with rounded scales, subsessile. Flowers 1—1'25
inches diameter, bright red or majenta, solitary or 2-3 together.
Pedicels *5—1 inch long, scaly, the same bright colour as the corolla.
Corolla-tube *2 inch long, as broad as or broader than long; lobes
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spreading, rounded. Ovary scaly. Capsule *3 inch long/oblong, tapering upwards, prominently 5-ribbed, the tip clothed with pale yellowish
scales and capped by the stout persistent curved style *15 inch long.
Occurs throughout the central and inner ranges '.between 8,500 and 14,000 feet.
Common on all aspects, often forming gregarious more or less dense patches on open
steep ground and bare grassy slopes. The leaves turn beautiful shades of red, orange
and yellow before falling; they are somewhat aromatic. Flowers: Jrme-July, F r u i t :
October-November.
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LIL—PLUMBAGINACEiE.
Herbs or undershrubs. Leaves alternate, the radical usually
rosulate; stipules 0. Flowers hermaphrodite, regular, capitate racemed
or paraded on terminal scapes or peduncles. Calyx inferior, gamosepaJous, tubular, 5—10-ribbecl, lobes 5. Corolla hypogynous, of 5 petals
free or connate at the base or united in a linear tube. Stamens 5,
opposite the petals; filaments nearly free or acinate below to the corolla.
Ovary superior, 1-celled, o-amgular above; ovule 1; styles 5, free or
connate below. Fruit capsular, membranous or with a hardened apex,
rupturing near the base or circumsciss, apex often 5-valved.
P L U M B A G O , Linn.
Perennial herbs or undershrubs, often scandent. Leaves entire.
Flowgrs in. terminal spikes. Calyx covered with stalked glands,
Corolla-tube long, slender; lobes 5, spreading. Stamens free. Capsule
circumsciss at the base, hardened above.
Plumbago zeylanica, Linn.—A deciduous shrub with weak trailing
stems whfch when supported by surrounding vegetation attain 6 feet high
and "35 inch diameter. Twigs green, smooth, striate, with a large pith.
Leaves 1'S—3 by *8—1*8 inches, ovate, subacute, entire, glabrous, thin,
giaucescent beneath, base abruptly narrowed. Petiole "5—1 inch long,
margined in the upper half, amplexicaul at the base which is often
dilated into stipule-like auricles. Flowers *4-'5 inch diameter, white, in
lax spikes 2—6 inches long. Calyx "4-"5 inch long, green often tinged
pink, densely clothed with sticky glandular hairs, the five ribbed lobes
cohering by a thin pale membrane. Corolla-tube slender, '6—*9 inch
long; lobes spreading. Capsule circumsciss near the base and splitting
upwards into 5 valves, oblong, as long as the persistent green calyx.
Occurs throughout the area up to 4,000 feet. Fairly common in open scrub forest
unci hedges. Flowers : April—November. Fruit : November-December.
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LIIL—MYRSINACEJE.
Trees,, shrubs (erect or climbing) or undershrubs, generally evergreen. Leaves alternate or sometimes opposite, simple, usually glanddotted; stipules 0. Flowers regular, hermaphrodite or poiygamodicecioua. Calyx inferior (in Mmsa adnate to the ovary), • 4—6-Iobed,
persistent, sometimes enlarged in fruit, often with glandular dots or
lines. Corolla-tube usually short or none; lobes 3—7. Staniens as
many as and opposite to the corolla-lobes; anthers sometimes connate.
Ovary 1-celled.; ovules few or many; stigma simple, rarely shortly lobed.
Fruit usually baccate and indehiscent.
I.—Flowers in axillary fascicles ...
...
... 1. Myrsine.
II.—Flowers in racemes or panicles.
A. Leaves entire, glabrous, thick, with very in•
conspicuous ^secondary nerves . . . "
' ... %. Ardisia.
B. Leaves more or Iess~/iserrate, secondary nerves
;
, distinct.
/"
1. Leaves obscurely serrulate in "the upper half.
Stem usually scanctent
...
... 3. Embelia. *m
*
k
2. Leaves rather coarsely serrate. Stem erect..,. jL Masa.

-^

- -•
• 1. MYESINE 5 -.Lmn. ; ~
/
'
. ." «
Trees or shrubs, usually glabrous. Leaves coriaceous}- entire or
toothed.-. Flowers small,, in sessile or shortly pedunculate axidary
fascicles, polygamous or dioecious. Calyx free, 4-5-lobed. .Petals 4-5,
connate or free, imbricate or valvate, -Stamens inserted at 'the base of
the corolla. Ovary tree; "Style? short or subobsolete; stigma large,
capitate or lobeeb. Fruit small, globose, l-seeded.f\
,
, ', ^
LeavesV5—1 inch long. Flowers sufcsessile... - j_„ ... l.^africcma~. '" Leaves 2*5—6*5 inches -long. Flowers petTieeilate - - . . 2. <&&niis&rrattt.

" \

1. Myfsine, africapa, Linn. Verii, :'(xMni, -.A.—An erect ever-,,_
green shrub usually'2—4 feet high with* stems up to ,'75 inch diameter
but occasionally u«p'to 8 feet high. BarkNpale brown or grey witlj_
scattered lenticels. Yotmg shoots pubescent.-" Leaves ;5—1 inch long,
lanceolate or obpvafe, sharply toathed\ dotted with resinous glands whenquite young, minutely puberulous on the midrib above otherwise glabrous.
Petiole minute. Flowers minute, subsessile, in axillary clusters of 8—8.
Anthers red at first. Drupe '2—"25•inch diameter, globose, dark purple
containing a single seed surrounded.by purplish fleshy tissue.
Occurs throughout the hills between 3,000 and 7,000 feet, Very common H i d
gregarious in shady oak forests, usually on , north . aspects. Flowers: March—May.
Fruit : February—May.
<
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2. Myrsine semlserrata, Wall—An erect evergreen shrub usually
3—6 feel high but stems occasionally up to 15 feet high and 6 inches
diameter. Bark pale brown, smooth, lenticellate. Blaze '2—'25 inch,
pale yellow or pinkish with pink or red reticulate streaks. Young shoots
pubescent. Leaves 2*5—6'5 by "75—1'25 inches, lanceolate, acuminate,
sharply serrate the fine-pointed serratures turned upwards from the plane
of the leaf, rarely entire, dotted with small pink glands along the margin
on the undersurface, glabrous, rather thick. Petiole *1—*25 inch long.
Flowers *1 inch diameter, in dense axillary fascicles. Pedicels *05—*25
inch long. Anthers greenish. Drupe *25—"3 inch diameter, globose,
smooth, shining, white tinged with purple or turning first pink then
blue, containing a single whitish seed surrounded by fleshy white tissue.
Occurs throughout the hills betweeen 4,500 and 7,000 feet. Common in shady
oak forest and often gregarious in patches. As a, rule the pedicels are very short and do
not exceed ' 1 inch long, but there are two specimens at Dehra Dun collected in East
Kumaon showing the pedicels fully *25 inch long. According io Carl Mez in Ban
Pflanzenreich this variation is found in ill. semlserrata but it would be interesting to
examine more specimens of both forms from this area. Flowers : November—April.
Fruit : October—March.

2. AEDISIA, Swartz.
Shrubs or small trees. Leaves entire or toothed, dually glanddotted. Mowers hermaphrodite, in simple or compound umbels or
racemes. Calyx 5-rarely 4-lobed. Corolla white or pink, usually 5-lobed,
lobes twisted to the right in bud. Ovary narrowed upwards; stigma
small. Fruit a globose or snbglobose berry.
Leaves lanceolate or oblanceolate, 1-2
Flowers in panicles
...
Leaves obovate,
racemes

2-8*5
...

inches

broad.
...

inches
...

broad.
... 1.

Flowers
...

in
... 2L

floribunda.

solanacea.

1. Ardlsia floribunda, Wall. Syn. A. neriifolia, Wall,—An evergreen shrub up to 10 feet high and 3 inches diameter. _ Bark pale brown,
fairly smooth with distant lenticels. Blaze *15—'25 inch, not fibrous,
deep reddish-brown or on young stems pink streaked darker, juice
turning dark purple on the blade of a knife. Leaves 4—9 by 1—1*75
inches, narrowly lanceolate or oblanceolate, acute, base narrowed, entire,
rather thick, lateral nerves scarcely distinguishable, glossy on both
surfaces but especially beneath, glabrous. Petiole *2—*7 inch long.
Flowers '1—*15 inch diameter, pink, in subterminal or axillary, pedunculate, minutely-rusty panicles 2—6 inches long. Pedicels *1—*25 inch
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long, usually umbellately clustered. Fruit '25 inch diameter, depressedglobose often irregularly shaped., first red but finally turning black,
containing a single small seed surrounded by purplish pulp.
In the subhi.malay;in tract this species has been collected near Bhalaon
Bamnagar Division, and in the hills it has been colloe'ecl near Askot in Bast
It is also reported to occur in the Eanikhel; and Cfntr.il Almora Divisions.
locally fairly common it is generally scarce. It is usually found on the banks of
and rivers. Flowers : May-June. Fruit : January-February.

in the
Almora.
Though
streams

2, Ardlsla solanacea, Roxb. Syn. A, hwnilis, F.B.I ex parte.—
An erect evergreen shrub 5—15 feet high with stems up to 6 inches
diameter. Branches numerous, spreading horizontally and swollen at
their junction with the main stem. Bark pale brown, fairly smooth,
with small raised circular lenticels. Blaze *25—*75 inch, not fibrous,
pink to reddish-or yellowish-brown, faintly streaked darker towards the
inside and with purple or red specks towards the outside. Twigs stout.
Leaves 5—10 by 2*5—3*5 inches, oblanceolate or obovate, acute or
shortly acuminate, base narrowed, entire, rather thick and fleshy, dark
green above, slightly glossy on both surfaces, lateral nerves indistinct,
glabrous. Petiole '2—1 inch long, stout. Flowers '6—"8 inch diameter,
pink, waxy, in axillary pedunculate elongate or contracted racemes 1*5—6
inches long. Pedicels "4—*8 inch long, lengthening in fruit, thickened
upwards.^ Fruit *4—'6 inch diameter, globose and often depressed, first
red then, purplish-black, shining, containing one large brown seed
surrounded by juicy pinkish pulp, seated on the persistent green calyx
and crowned with the persistent style.
Occurs throughout the subhimalayan tract and in the central and outer nm#o-. up
to 4,000 feet. Very common in sal forest bordering ravines and in shady depressions..
Flowers : May-June. Fruit : February—April.

3. EMBELIA, Burnt.
Small trees or shrubs, usually climbing. Leaves alternate, entire
or toothed. Flowers small, hermaphrodite or polygamo-dioecious, in
simple or compound racemes. Calyx free, 4-5-lobed. Petals 4-5, free
or slightly connate at the base, imbricate in bud. Stamens inserted on
the corolla. Ovules few;" style short; stigma capitate. Fruit a small
globose usually 1-seeded berry.
Embelia robnsta, Roxb.—An evergreen shrub with spreading
branches or climbing with rambling and drooping branches; stems up to
6 inches diameter and 30 feet high. Bark pale brown, fairly smooth.
Blaze *35—'5 inch, cheesy, not fibrous, pink or pinkish-brown with fine
paler stripes. Branches reddish-brown with numerous minute pale
lenticels, unarmed or with stout thorns up to 1 inch long. Young sboots
pubescent, often purplish. Leaves 2*5—6"5 by 1'5—4 inches, ovate
elliptic or obovate, acuminate, usually more or less serrulate in the upper
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half, thin, pubescent or nearly glabrous above, with scattered white
(rarely rusty) stellate pubescence beneath or nearly glabrous; lateral
nerves 6—- pairs impressed above prominent beneath. Petiole "3—*8
inch long, pubescent. Flowers '2-"3 inch diameter, pale greenish tinged
with purple in the centre, in axillary and extra-axillary pubescent
racemes; racemes solitary or 2-3 togelher, simple or rarely branched,
1—5 inches long. Pedicels 'l-*2 inch long. Drupe *15 inch diameter,
globose, bright red or purplish-red, fleshy, crowned with the slender
style.
Occurs throughout the area up to 5,500 feci. Fairly common in the subhim«laynn
tract, rather scarce in the hills. Flowers : July—September. "Fruit : December—
, February.

4. ML338A, Forsk.
Trees or shrubs, erect or straggling. Leaves entire or serrate.
Flowers small, hermaphrodite or unisexual, in terminal or axillary,
simple or compound racemes. Calyx-tube adnate to the ovary; lobes
4-5. Corolla campannlate, 4-5-Iobed, the lobes imbricate. Stamens
inserted on the tube ; filaments short. Ovules numerous ; stigma capitate
or shortly 3—5-lobed. Fruit a small dry or fleshy globose berry.
Leaves glabrous or nearly so beneath, 1-2 inches broad.
Racemes 1—3 inches long
...
...
... 1.
Leaves softly pubescent beneath, 2*5—4*5 inches broad.
Eacemes *4—*8 inch long
...
...
... 2.

indica.»
arfjentea.

1. Maesa indica, Wall Verm Jiunddli, G-. Gadchiam, NG.—
An evergreen shrub 5—15 feet high with stems up to 3 inches diameter.
Bark pale brown, slightly rough. Vigorous shoots often deep purplishgreen with" numerous pale circular lenticels. Young shoots glabrous.
Leaves 3—6 by 1-2 inches, lanceolate or oblong-lanceolate, acuminate,
distantly serrate-dentate, membranous, glabrous above, glabrous or
nearly so and pale beneath; lateral nerves 5—10 pairs. Petiole *4—*6
inch long. Flowers "15 inch diameter, white, scented, in simple or
compound erect axillary glabrous racemes 1—3 inches long. Pedicels
*05—'1 inch long, slender. Berry *15 inch diameter, globose, pinkish,
succulent, almost covered by the persistent calyx and usually tipped with
the style.
Occurs throughout the hills between 2.000 and 6,000 feet. Common in ravines in
chir forest and in open oak forest on north aspects. It is often gregarious in patches.
Flowers : February-March. Fruit : December—February.

2. • Maesa a^geistea, Wall—An evergreen shrub 4—8 feet high with
spreading succulent or softly woody stems up to 1*25 inches diameter.
Bark reddish-brown, lenticellate. Twigs hollow. Young shoots densely
clothed with spreading hairs. Leaves 5—10 by 2'5—4*5 inches, elliptic
or elliptic-oblong, acute or shortly acuminate, base cuneate acute, serrate,
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rather thick, finely and softly pubescent or both surfaces when young,
especially along the nerves, sometimes giabresce.nt above when mature,
dull green above, lateral nerves 8—14 pairs. Petiole ';>—1'2 inches
long. .Flowers about *1 inch diameter, whitish or pale greenish-yellow,
in simple or compound axillary hairy racemes '4—*9 inch long. Pedicels
•05—'1 inch long. Berry "15—*2 inch dia-meter, globose, pinkish or
nearly white, succulent, almost covered with the persistent calyx.
Occurs throughout the hills between 1,500 and 8,000 feet. leather scarce, genomlly
foiiiKl in ravines or in moist shady forest. Flowers : April-May. Fruit ; December.

•
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LIV.—SAPOTACE.E.
Trees or shrubs usually with milky juice, young parts often rustytomentose. Leaves alternate rarely subopposite, entire; stipules 0 or
very caducous. Flowers hermaphrodite, axillary; pedicels clustered,
rarely solitary or panieled. Calyx-lobes 4—8, imbricate or biseriate with
the outer ones valvate. Corolla-tube short; lobes as many as or 2—4
times as many as those of the calyx. Stamens inserted on the tube,
1—3 times as many as the corolla-lobes, or some reduced to stam modes,
1—3-seriate. Ovary superior, sessile, 2—8-celled; ovules solitary in
each cell; style linear; stigma a point. Fruit an indehiscent 1—8seeded berry.
BASSIA,

Linn.

Threes with milky juice. Leaves coriaceous, clustered at the ends
of the branch lets. Flowers fascicled, axillary or from the axils of fallen
leaves. Calyx-lobes 4, rarely 5, the 2 outer usually valvate enclosing
the 2-3 injjer imbricate. Corolla carnpamilate; lobes 6—14, usually 8—
30, contorted in bud. Stamens 12—40; connective produced. Ovary
villous; cells 4—12, usually 6 or 8. Fruit a fleshy berry, usually 1—3seeded.
Leaves with 10—14 pairs of secondary nerves. Corollatube *4-'5 inch long, fleshy. Stamens 22—26
... 1.
Leaves with 13—18 pairs of secondary nerves. Corollatube '25 inch long, thick but not fleshy. Stamens
30—iO
...
...
."..
... 2.

latifolia.
butyracea.

I* Bassia latifolia, Roxb. Vera. Mahwa or Mokica, Ge'n.—A
medium-sized deciduous tree up to 8 feet girth and 60 feet high, with
rather dense rounded crown. Bark dark brown or blackish, slightly
rough with shallow7 cracks and sometimes a few long deep ones, exfoliating in small irregular woody scales. Blaze "5—*7 inch, coarsely
fibrous, bright pink to dark reddish (banded paler on immature stems),
exuding a milky juice. Young shoots pubescent or tomentose. Leaves
5—9 by 2*5—4*5 inches, elliptic or elliptic-oblong, shortly acuminate,
pubescent or tomentose when young, ultimately glabrous or nearly so,
coriaceous, lateral nerves 10—14 pairs. Petiole 1—1*5 inches long.
Flowers *5 inch diameter, cream-coloured, in dense fascicles near the
ends of the branches below the terminal leaf-bud. Pedicels 1—1*5 inches
long, drooping, rusty-pubescent or tomentose. Corolla fleshy; tube
*4-*5 inch long, ovoid, with 7—14 (usually 8-9) erect lobes. Stamens
21
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22—26. Berry 1-2 inches long, green,
1—1*5 inches long, pale brown, shining.

fleshy,

ovoid.

Seeds

1—4,

Occurs along the subhimalayan tract up to 3,000 feet, and is sometimes cultivated
in the hills up to 4,000 feet-. Fairly common in sal forest. Flowers : March-April.
Fruit : June-July.

2. Bassia bntyracea, Roxb. Vern. Chiura, Gen.—A mediumsized deciduous tree irp to 6 feet girth and 40 feet high. Bark dark
reddish-brown, fairly smooth on voung stems becoming rough on old
ones, exfoliating in irregular tlrn woody sca ] es. Blaze *4—'7 inch,
bright pink with pinkish or yellowish bands in the outer ha]f which
turn orange on exposure, inner half rather fibrous, exuding a milky juice
which turns purp ] e on the blade of a knife. Young shoots tomentose.
Leaves 8—14 by 3'5—6 inches, obovate obovate-oblong or elliptic, obtuse
or acute, entire, base acute, dark rather glossy green above and pubescent
when young but becoming glabrous with age, clothed more or less
densely with long adpressed pale hairs beneath ; lateral nerves 13—18
pairs prominent beneath. Petiole *5—1 inch long, stout, terete, rustypubescent. Flowers '8—1 inch diameter, white, with a sickly fragrance,
crowded in fascicles chiefly just below the leaves and sometimes a few
between the leaves. Pedicels '7—1*1 inches long, curved downwards,
rusty-tomentose. Corolla-tube '25 inch long, cylmdric slightly dilated
upwards, somewrhat thickened but not fleshy with 8—12 lobes spreading
at first but soon recurved. Stamens 30—40. Berry "8—1*75 inches
k n g , ellipsoid, green, shining. Seeds usually 1—2.
Occurs in the subhimalayan tract and outer hill ranges up to 4,000 feet and is
sometimes also planted in the hills Fairly common. Flowers : January-February.
F r u i t : June,-July.
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Trees or shrubs. Leaves alternate, rarely opposite, entire, usually
coriaceous; stipules 0. Flowers usually dioecious, regular, axillary,
solitary clustered or shortly cymose; pedicels articulate under the flower.
Calyx inferior, gamosepalous, often accrescent. Corolla gamopetalous,
lobes 3—7, usually overlapping to the right. Stamens in male flowers
as many or 2-3 times as many a s the corolla-lobes, free or filaments
more or less grouped; in female flowers absent or reduced to staminodes.
Ovary sessile, 2—16-celled; ovules 1-2 in each cell; styles 2—8, free or
conate at the base. Fruit a coriaceous or fleshy berry, number of seeds
variable.
DIOSPYBOS, Linn.
Trees, rarely shrubs. Flowers dioecious, rarely polygamous, maleb
mostly in cymes, females usually solitary. Calyx 4-5-(rarely 3-) lobed,
usually deeply, the female often larger than the male and frequently
hardened in fruit. Corolla with usually as many lobes as the calyx, lobes
twisted to right in bud. Stamens in male flowers 4-many, often 16,
the filaments paired or variously connate; staminodes in female flowers
0—16. Ovary 4—16-usually 8-celled, ovules solitary in each cell; styles
short.. Fruit often supported by the enlarged sometimes woody calyx.
I.—Leaves often opposite or subopposite. Bark black
or blackish and rough
...
...
...
II.—Leaves alternate.
A. Evergreen. Leaves 5—9 inches long, glabrous
when young. Bark fairly smooth
...
B. Deciduous. Leaves under 6 inches long,
pubescent when young.
1. Bark quite smooth, dark greenish-brown.
Fruit clothed with deciduous red scurf ...
2. Bark rough, blackish. Fruit orange-yellow
without scurf
...
...
...

1.

tomeniosa.

2.

Embryopteris.

3.

montana.

4.

cordifolia.

1. Diospyros tfoieniosa* Roxb. Vern. Tendu, E and E.—A
small or medium-sized deciduous, tree up to 6 feet girth and 45 feet high.
Bark'blackish, with shallow or deep cracks, exfoliating in rectangular or
polygonal small scales with flat faces usually about *5 inch diameter, the
fissures deeper and the scales .more regularly disposed on young stems.
Blaze *25—*5 inch, rather coarsely fibrous, pink sometimes streaked with
orange, the outer dead tissue black. YouDg shoots tomentose. Leaves
opposite, subopposite or alternate, 3—9 by 2—5 inches, broadly ovate,

324

LV.—EBENA0EL3E.

elliptic or oblong, base usually rounded, apex usually obtuse, very
coriaceous, tomentose when young becoming glabrous above and ultimately glabresceiit beneath, dull dark green above. Petiole *3—"5 inch
long, stout. Male flowers "25 inch long, *15 inch across the calyx, in
tomentose shortly-paduncled simple or branched cymes. Female flowers
"5 inch long, *4 inch across the calyx, solitary, subsessile or on short
thick peduncles. Fruit 1—1*5 inches diameter, globose or ovoid, hairy
when young, smooth and yellowish when ripe, seated on the coriaceous
enlarged calyx.
Occurs throughout the subhimalayan tract up to 3,000 feet. Very common in
open sal forests especially en clay soils. Flowers : April-May. Fruit : Mny-Jime of the
following* year.

2. Dlospyros Embryopteris, Pars.—A small evergreen tree up to 6
feet girth and 40 feet high with a short deeply-fluted trunk and spreading
rounded crown of dense foliage. Bark blackish or very dark brown,
fairly smooth with scattered small circular lenticels, exfoliating in
rather thick irregular woody scales. Blaze *25—\5 inch, cheesy, not or
very shortly fibrous, pink or reddish, juice turning purple on the-blade
of a knife. Twigs smooth, green, terete. Leaves alternate, distichous,
5—9 by 1~2"25 inches, oblong, acute or obtuse, base rounded or obtuse,
coriaceous, glabrous, smooth and glossy on both surfaces especially
above where the dark green is relieved by the conspicuous pa*?r midrib.
Petiole *2—"6 inch long, flattened above. Flowers wkite, fragrant.
Male flowers *4 inch long in few-flowered umbellate cymes. Peduncles
•g—-5 inch long, pubescent. Female flowers "5 inch long, 1 inch across
the calyx, axillary, solitary. Peduncles stout, '5 inch long. Fruit 1—
1*75 inches diameter, globose, covered with deciduous rusty-brown scurf,
containing several large- seeds embedded in a viscid pulp, seated on the
persistent leathery green calyx.
There are no specimens from this area at Dehra Dun, and I did not see any at
Kew so that I am doubtful whether it occurs or not. It is however common in lowlying and swampy localities in the Debra Dun, where it is somewhat gregarious.
Fascicles of short black adventitious roots 1-2 inches long not infrequently appear on the
lower portions of the trunk. They may be simple or branched and probably play the
role of pneumatophores. Flowers : March—May. Fruit : July-August.

3. Dfospyros montana, Roxh. Syn. D. Kanjilali, Duthie.—A
small deciduous tree up to 4 feet girth and 25 feet high with short
bole and spreading crown.
Bark
dark
greenish-brown or
greenish-grey, smooth, densely covered with binute pale lenticels
which tend to coalesce in vertical lines; branches often bluishgrey. Young shoots glabrous or pubescent. Blaze *3—'5 inch, cheesy,
not fibrous, pale yellow sometimes mottled with orange, rapidly turning
bright orange on exposure. Leaves 2*5—6 by 1*5—2*5 inches, ovateoblong or elliptic, acute or subacuminate, base usually rounded, rather
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coriaceous, glabrescerat or tomentose when young, glabrous or pubescent
when mature, dull, dark green with paler yellowish venation above, pale
and somewhat glossy beneath. Petiole '2-*3 inch long. Male flowers
"4 inch long, green, in 3-several-fiowered cymes. Peduncles "2—'5
inch long. Pedicels very short. Female flowers "5 inch long and *5—
*75 inch diameter, solitary. Peduncles '15—'3 inch long. Fruit up
to 1 inch diameter, globose, covered with a deciduous red scurf.
Occurs along the outer hill ranges between 1,000 and 4,000 feet. Fairly common
in dry miscellaneous forest. Flowers : April-May. Fruit : December—February.

4. Diospyroft- cordifolia, Roxb.—A small deciduous tree, the trunk
and main branches often armed with stout simple or branched thorns
up to 3 inches long. Bark blackish, rough with numerous shallow
cracks, exfoliating in small thin woody scales. Blaze yellowish-brown
or yellow vermiculated and finely streaked with orange, the whole
rapidly turning orange. Young shoots pubescent. Leaves alternate,
1"5—4 by *5—1*5 inches, oblong, acuminate or sometimes obtuse, base
cordate or rounded, thin, softly pubescent on both sides, ultimately
glabrescent. Petiole '15—*25 inch long. Male flowers '25 inch long
and '2 inch diameter, white, in axillary pedunculate usually 3-fiowered
cymes. Peduncles *2-*3 inch long. Pedicels *1 inch long. Corolla
campanulate with short spreading lobes. Female flowers white;
corolla-tube usceolate-campa-nulate, '2 inch long; limb *5 inch, diameter;
solitary. Peduncles "2—*5 inch long. Berry 1—1*5 inches diameter,
globose, orange-yellow with several reddish-brown seeds banded with
black and surrounded by translucent mucilage and yellow pulp.
There are no specimens from our area at Dehra Dun, but Strachey and Winterbottom record its occurrence in the Kotah Dun between 1,000 and 2,000 feet. Mr. H. H.
Haines says that this species is sometimes evergreen in damp localities in Bihar and
Orissa. Flowers : March—May. Fruit : January.
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LVL—STYBACEiE.
Trees or shrubs. Leaves alternate, simple, exstipulate. Flowers
hermaphrodite, regular, usually white, axillary or terminal, solitary or
in simple or compound spikes or racemes. Calyx-tube adnate to the
ovary, 5-4-toothed or truncate, persistent. Petals usually 5, free or
shortly connate at the base, sometimes connate in. a tube, imbricate.
Stamens 8—10 or many with free or connate filaments, often in
bundles and more or less adnate to the corolla. Ovary inferior, 2—5celled; ovules 1—4 in each cell; style filiform; stigma usually capitate.
Fruit drupaceous or leathery, 1—3-seeded.
SYMPLOCOS, Linn.
^Leaves toothed or entire. Eacemes or spikes axillary, sometimes
much reduced. Sepals 5, small, imbricate. Petals 5, free or connate
at the base. '.Stamens many, several-seriate, adnate to the bases of the
petals. Ovary usually 3-celled; ovules 2 in each cell. Fruit a drupe.
I.—blowers pedicelled.
1. ^Flowers in many-flowered panicles...
...
2. Flowers
in
about
7—15-flowered
simple
racemes
...
...
...
3. Flowers in 3—6-flowered simple racemes
..."
II.—Flowers sessile.
1. Spikes \5—1 inch long ...
...
...
2. Spikes more than 1 inch long.
(a) Secondary nerves 7—9 pairs
...
...
(b) Secondary nerves 1.0—li pairs ...
...

1.

cratcegoides.

2, rmemos a.
3. ramosissima.
4.

thecefolia.

5.
6.

spicata,
ferruginea.

1. Symplocos ciataegoides, Buck.—Ham. Vern. Lodh, Gen.—
A small deciduous tree up to 5 feet girth and 25 feet high. Bark rough,
yellowish-brown, deeply furrowTed, corky and fibrous. Blaze '3—"5
inch, fibrous, pale yellow. Young shoots hairy. Leaves 1"5—4 by
1-2 inches, ovat§ or elliptic, acute or acuminate, base rounded *or
cuneate, more or less sharply serrate with gland-tipped teeth, pilose on
the midrib above when young, glabrous or pilose on the nerves
beneath. Petiole '2-3 inch long, hairy when young. Flowers '25
inch diameter, white, fragrant, in cymose corymbs arranged in axillary
and terminal panicles 1—3 inches long. Fruit '25—"3 inch long,
oblong or ovoid, bluish-black, containing a single large brown seed
surrounded by blue pulp.
Occurs throughout the hills between 3,500 and 9,500 feet.
JElowers :. April—June. F r u i t : October—December.

Common in oak forests.
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2. Symplocos facemosa, Roxb.—A small evergreen tree with
stems up to 20 feet high and 6 inches diameter. Bark dark grey,
rough. Blaze '3—'5 inch, shortly fibrous, pale yellow finely mottled
with pale - orange-brown. Leaves 3"5—7 by 1*25—2 inches, ellipticoblong or elliptic-lanceolate, apex acute obtusely-acuminate or obtuse,
serrulate obscurely crenate or rarely entire, base acute cuneate, coriaceous, glabrous above, pubescent beneath when young but ultimately glabrous or with scattered spreading hairs mainly on the midrib, glossy on
both surfaces, dark green above; lateral nerves indistinct (district when
dry) 5—9 pairs. Petiole *3—*7 inch long. Flowers *4-*5 inch diameter,
white fading yellow, in simple axillary pubescent racemes %5—3*5 inches
long. Bracts ovate, tomentose. Calyx glabrous. Pedicels "05—'2
inch long. Drupe *4-\5 inch long, oblong, glabrous, purplish-black,
crowned with the persistent calyx.
Occurs along the subhimalayan tract and in the outer hills up to 4,500 feet. Rather
scarce, sometimes associated with* sal. Flowers : December-January. Fruit: May-June-

3. Symplocos ramosissima, Wall—A small, evergreen tree up to
3 feet girth and 30 feet high. Bark dark brown, fairly smooth. Blaze
'3—"35 inch, soft, pale yellow often tinged with chlorophyl towards the
exterior. Young shoots pubescent. Leaves 3*5—7 by 1—1*X5 inches,
narrowly oblong, acuminate often caudate, obscurely eremite-serrate,
base cuneate acute, glabrous, dark glossy green above with distinct pale
venation, lateral nerves 6—9 pairs. Petiole "2—"4 inch long. Flowers
"3-"4 inch diameter,'white, in 3—6-flowered simple axillary pedunculate
pubescent racemes. Pedicels "05—*1 inch long. Calyx-tube villous;
lobes puberulous. Bracts ovate, pubescent. Drupe *2-'3 inch long,
ellipsoid or subglobose, dark blue or black containing a spherical .brown
seed surrounded by deep blue soft tissue, pubescent when young.
Occurs throughout the hills between 4,000 and 8,500 feet. Common in shady
forests of Quercus incana and Quercus dilatata, especially the hitter, and often gregarious.
Flowers ; June-July. Fruit: November—March,

5. Symplocos tfaeasfoifa, D. Dan*—An evergreen shrub or small
tree up to 1'5 feet girth and 20 feet high. Hark fairjy smooth, dark
brown, with scattered pale circular lenticels. BlaSe %'25—*35 inch,
fibrous, white or tinged pink. Young shoots glabrous. Leaves 3*5—5*5
by 1*25—1*75 inches, elliptic-oblong, acuminate sometimes caudate,
obscurely crenate-serrate, base cuneate acute, glabrous, coriaceous, dark
glossy'green on both surfaces, the midrib and secondary nerves pale
above; lateral nerves 8—13 pairs. Petiole '3—*6 inch long,
sparsely hairy when young. Mowers *2 inch diameter, yellow,
in congested, many-flowered, axillary, pubescent spikes' 1 *5—1
inch long, branched near -or at the base. Bracts ciliarte.' Calyx-tube
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glabrous; lobes minutely cijiate. Drupe '4-'5 inch long, elliptic,
glabrous, containing a single elongated seed.
Occurs in the central ranges of hills between 6,000 and 7,500 feet, but not recorded
west of Lohba. Fairly common in the East Minora Division, usually in shady oak
forest. Flowers : March—April. Fruit : September-October.

S- Symplocos spicata, Roxb.—A small tree. Leaves 3—7 by
1"5—2*5 inches, lanceolate elliptic or oblong, serrate serrulate or subentire, acute or acuminate, base narrowed, glabrous, with 7—9 pairs of
secondary nerves. Petiole *3-'4 inch long. Flowers '25—'3 inch
diameter, white, sessile, in simple or branched axillary spikes 1—3*5
inches long. Spikes with pubescent rachis and small ovate pubescent
bracts and bracteoles. Calyx glabrous or nearly so. Drupe '25 inch
diameter, globose or ovoid, crowned with the persistent calyx.
Mr. W. J. Lambert has collected this species at Thai in East Almora at 3,200 JVtt
Hevntion, and this is the only specimen we have at Dehra Dun from our area. Ii is
likely to occur along the outer"ranges between 1,000 and 4,000 feet. Flowers : October.

6. Symplocos ferragiiiea, Roxb.—A small tree up to 4 feet girth
and 25 feet high. Bark reddish-brown, slightly rough, lenticellate.
Blaze '8—*85 inch, pale yellow mottled or streaked with...pale orangebrown. Leaves 6—12 by 1*5—3'5 inches, narrowly oblong elliptic or
oblanceolate, acute or acuminate, serrulate, base acute, coriaceous,
glabrous except for a few long reddish-brown hairs on the midrib beneath
and sometime* also on the secondary nerves beneath, dark rather glossy
green above; lateral nerves 10—14 pairs, parallel, joined by loops within
the margin. Petiole '35—"9 inch long, stout, channelled above.
Flowers '3—"35 inch diameter, white, sessile, in branched axillary rostyvillous spikes 1*5—4 inches long. Bracts ovate, tomentose. Calyx
more or less villous. Drupe '2—*25 inch diameter, subglobose, crowned
with, the persistent calyx blue-black with a thin glaucous bloom when
ripe.
Occurs in the North Garhwal Division where it m generally scarce though locally
jiot uncommon, as for instance in the Khatersami reserve and again near Gupta Kasi.
It also occurs in the Naini Tal division near Patwadtinga. It is found in moist shady
localities between 4,000 and 5,500 feet. The species here described is var. polyHachya,
F . B. I . Flowers : September—November. Fruit : October—December.
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LVIL—OLEACE^.
Trees or erect or climbing shrubs, unarmed. Leaves opposite, very
rarely alternate, simple 3-folioIate or pinnate, exstipulate. Flowers
hermaphrodite, often dimorphous, sometimes polygamous or dioecious,
regular, usually in trichotomous cymes or panicles, rarely fascicled or
racemose. Calyx inferior, carnpamilate, truncate or lobecL Corolla
usually gamopetalous; lobes 4—9 or 0, imbricate or vaivate; tube long,
or short. Stamens 2 (in Indian species), inserted on the corolla-tube,
or, if petals free or 0, hypogynous. Ovary free, 2-celled; ovules usually
1-2 in each cell; stigma, simple or 2-lobed. Fruit a loculicidal capsule,
or i'ndehiscent, or a succulent berry or drupe.
I.—Trees with pinnate leaves
1. Fruit a winged nut
2. Fruit a woody capsule ,t.
II.—Shrubs, usually scandenfc, with simple or pinnate
leaves. Fruit a berry
...
....
III.—Jrees or erect shrubs with simple leaves.
A. Fruit capsular.
1. Leaves very rough
2. Leaves not rough
B. Fruit drupaceous.
1. Flowers in axillary panicles (also terminal
in 0. glandulifera).
(a) Petals free or connate in pairs...
(b) Corolla gamopetalous
2. Flowers in terminal panicles
3. Flowers in axillary fascicles

•

1. FRAXINUS, Lmn.

1. Fraxinus.
2. Schrebera.
3. Jasminum.

4. Nyctanthes,
5. Syringa.

6.
7.
8.
9.

Linociera.
Olea.
Ligustrum.
Osmanthus.

(The Ashes.)

Deciduous trees. Leaves opposite, imparipinnate, rarely simple.
Mowers small, polygamous or dioecious, in lateral or terminal panicles
or racemes; bracts*caducous. Calyx small; 4-toothed or 0. Corolla 0
or of 4, rarely 2 or 5, petals which are often united in pairs by the
stamens. Stamens 2, attached near the base of the petals or subhypogynous. Ovary usually 2-celled; ovules 2 in each cell; style bifid.
Fruit a winged 'nut, l~seeded? winged at the top.
Flowers in panicles on the current year's shoots.
Leaves 7—13 inches long
...
...
... 1.
Flowers in dense clusters on the previous year's shoots.
Leaves 3—6 inches long
...
...
... 2,

micrantha.
xanthozyloides.
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1. Fraxinns miczantha, Lingelsh. Vera. j4wgM. Gen. Angdr,
NGr. Anwan, A.—A large deciduous tree up to 8 feet girth and 100
feet high. Bark pale brown or pale grey, fairly smooth. Blaze "5 inch,
crisp, pale yellow mottled with orange-brown the whole turning pinkishbrown on exposure. Young parts and inflorescence puberulous. Buds
enclosed within several pairs of large obovate caducous scales more or
less densely clothed with tawny tomentum. Leaves 7—13 inches long.
Leaflets 5—9, the terminal one 4—6 by 1*5—2'5 inches, the lateral
ones rather smaller, oblong or sometimes elliptic, caudate-acuminate,
base cuneate, serrate, hairy along the sides of the main nerves beneath
otherwise glabrous when mature, lateral nerves 10—13 pairs. Stalk of
terminal leaflet '3—1 inch long. Petiolules of the lateral 0—*3 inch
long. Flowers in terminal drooping panicles, the lower branches
axillary, appearing on the new shoots with the young leaves. Pedicels
clustered, filiform, "1—*4 inch long. Calyx *05 inch long, cupshaped,
4-toothed or teeth irregular. Petals 0. Anthers purplish, *1 inch long
or more. Connective produced in a short horn. Filaments as long as
or shorter than the anthers. Ovary dotted with blackish scales. Fruit
'8—1*6 inches long by *2 inch broad; wing-tip emarginate.
Occurs throughout the hills between 5,500 and 8,000 feet. Fairly corners, usually
in oak forests. The leaves often turn purplish-brown some time before falling. Flowers :
March-April. Fruit : July—September, but sometimes remaining on the Tree till March.
There is no evidence among the specimens at Dehra'Dun or, I think, at Kew that
P\ floribunda, "Wall, is found within our area though there are few flowering specimens
available for examination. In F. ftoribunda petals are present and are about *1 inch
long, the leaves also are apparently always quite glabrous beneath.

2. Fvaxlnus xanthoxyloides, Wall. Yern. Regcha, Bhotia.—A
small deciduous tree. Bark pale grey or whitish with reticulate cracks.
Blaze pale yellowish-brown. Branches stiff. Twigs greenish, smooth,
lenticellate. Leaves 3—6 inches long, rachis very narrowly margined.
Leaflets 7—9, the terminal sometimes wanting, "5—2 inches long,
variable in shape, usually ovate-lanceolate or ovate-oblong, crenateserr^ite, glabrous or slightly hairy along the midrib beneath, sessile or
the lower narrowed into a short marginate petiolule "2 inch long or
less. Flowers appearing before or with the young leaves on the shoots
of the previous year, in dense clusters in the axils of the fallen leaves;
clusters surrounded by dark brown scurfy bracts. Petals 0. Fruit 1*5—
2 , inches long by \3—"35 inch broad, oblong-oblanceolate; wing-tip
obtuse, emarginate or subacute.
Occurs along the Dhauli valley in North
Here it is common on bare southern aspects
macropoda. I t is much browsed and tends to
branches bearing foliage much reduced in size.

Garhwal between 8,000 ami 11,000 feet.
and is often associated -with Junipents
become a dense mass of stiff interwoven
Flowers: May.
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2.

SCH'EEBBBA, Roxb.

Trees. Leaves opposite, iniparipinnate. Flowers in terminal 2-3chotomous compound cymes. Calyx campanulate, truncate or unequally
4—7-toothed. Corolla salver-shaped; lobes 4—7, imbricate in bud.
Stamens near the top of the tube. Ovules 3-4 in each cell; stigma
shortly bifid. Fruit a woody obovoid, loculicidally 2-valved capsule,
Sehrefcepa swletenioides, Roxb. Vera. Banda, E,—A mediumsized deciduous tree up to 7 feet girth and 65 feet high. Bark pale
brown or dark grey, slightly rough, exfoliating in small irregular woody
scales. Blaze '25—'5 inch, rather 'hard, not fibrous, pate yellow thickly
mottled with orange, the whole rapidly turning reddish-brown on
exposure. Twigs stout, lenticellate. Young shoots pubescent. Leafrachis 5—9 inches long. Leaflets 5—9, opposite, 3—7 by 1—3 inches,
ovate or sometimes oblong, acuminate, entire, base acute or obtusely
cuneate, softly pubescent on both surfaces, the middle pairs of leaflets
usually the largest. Stalk of terminal leaflet '5—1*2 inches long.
Petiolules of the lateral *3—*6 inch long. Flowers *5-"6 inch diameter,
whitish, fragrant, closely covered with brown scales, in lax, terminal,
pubescent, subcorymbose, trichotomons cymes 4—6 inches across.
Corolla-tufce '35—*5 inch long. Capsule 1'5—2 inches long, pyriform,
pendulous, WQody, brown dotted all over with raised specks.
Occurs in sal forests of the Kamnogar and Kalagarh Divisions up to 2,500 feet.
Not common. Flowers : May-June with the new leaves.' Fruit : March.

3.

JASMINUM, Linn.

(The

Jessamines.)

Erect or' climbing shrubs. Leaves opposite, rarely alternate, simple
trifoliolate, or imparipinnate. Flowers in cymes, rarely solitary.
Calyx-tube funnel-shaped or campanulate, 4—9-toothed or truncate.
Corolla salver-shaped; tube narrow; lobes 4—10, imbricate in bud.
Stamens included; connective usually produced. Ovules usually 2 in
each cell; style filiform; stigma usually bifid. Fruit a didymous berry
or simple by the suppression of one carpel. Seed 1, rarely 2, in each
carpel.
&
I.—Leaves opposite. Flowers white or tinged with pink.
A. Leaves simple.
1. Cymes lax. Mature leaves glabrous beneath.
Calyx-teeth *2 inch long or less.
(a) Corolla-tube '4-'5 inch long. Leaves without hairy glands ...
...
... 1.
(b) Corolla-tube *7—1*2 inches long. Leaves
with hairy glands in nerve-axils beneath 2.
2. Cymes dense. Mature leaves pubescent
beneath. Calyx-jseeth ,v2—*6 inch long ... 3.

arborescens,
glandulosum.
jmbescens,
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B. Leaves imparipinn'ate.
1. Calyx-teeth less than '05 inch long. Young
leaves glabrous except for tufts of hair in
the basal nerve-axils
...
...
2.

4.

dispermum,

Calyx-testh '2 inch long or more.
leaves puberulous.

Young

(a) Axillary cymes shorter than the
Leaflets 3—7. Calyx puberulous

leaves.
...

5.

officinale.

(b) Axillary cymes usually longer, often much
longer than the leaves. Leaflets 5—11.
Calyx glabrous
...
...
...

6.

grandiflorum.

7.

humile.

II.—Leaves alternate.

Flowers yellow

...

...

1. Jasminum avboresQens, R,oxb. Yern. Ktitmani-bel, H. A
deciduous climber with rambling or dextrorse stems up to 40 feet high
and 5 inches diameter, the stems often forming angular bends. Bark
pale brown, rough, rather deeply fissured, exfoliating in corky and fibrous
pieces. Blaze '2—"5 inch, fibrous, pale yellow with a few pale orange
streaks. Young shoots and leaves softly pubescent. Leaves opposite,
simple, 2*5-6 by 1*5—3 inches, ovate or oblong-ovate, acuminate, base
rounded, ultimately glabrous and dull green on both surfaces. Petiole
"3—'9 inch long, jointed ."l-"2 inch from the base and leaving the lower
portion attached to the stem when the leaf falls. Flowers 1—1*5 inches
diameter, white, fragrant, in lax trichotomous pubescent terminal and
axillary cymes 1—4 inches long. Pedicels '2—'5 inch long. Calyx
hairy with linear or linear-subulate teeth *05—*15 inch long, unequal.
Corolla-tube *4-*5 inch long with 6—12 linear lobes as long as or ratherlonger than the tube. Eipe carpel solitary, oblong, usually oblique,
'5 inch long, black.
Occurs along the subhirnalayan tract and in (he outer ranges of hills up to 4,000
feet. Fairly common in sal and miscellaneous forests. Flowers : April-May. Fruit :
July-August.

2. Jasminam glandulc-suni, Wall—An evergreen, shrub with suberect, .procumbent or subscandent stems up to 1 inch diameter. Bark
pale yellowish-brown, very rough, corky, with minute lenticels on the
branches. Young shoots puberulous. Leaves opposite, simple, 2*5—5
by l'|—2*5 inches, ovate or elliptic, acuminate usually caudate, base
obtuse rounded or cordate, glabrous except for hairy glands in the axils
of the secondary nerves beneath; lateral nerves 4—7 pairs, arching.
Petiole *l-*2 inch long, articulate. Flowers 1*5—1*8 inches diameter,
white, fragrant, in lax axillary and terminal 1—3-flowered trichotomous
cymes. Pedicels *5—1 inch long, slender, puberulous, with 1—3 joints,
each joint bearing a pair, of linear bracts "1—*3 inch long. Calyx
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puberulous with triangular or linear teeth *05—*2 inch long. Corollatube *7—1*2 inches long, very slender, with linear lobes *5—1 inch long
and '1—"15 inch broad. Carpels '6 inch long, ellipsoid.
Occurs throughout the central and inner ranges between 2,000 and 4,500 feet.
Scarce. It is generally found on steep banks or rocks in moist places. Flowers : MayJune.

3. Jasmhram piibeseeas, Willd. Vem. Chameli, Gen.—An evergreen dextror.ne climber with stems up to 4 inches diameter and 25 feet
high, the branches often, densely interlaced. Bark pale brown, rough,
with close reticulate cracks, corky. Blaze '25—*35 inch, pale yellow.
Young shoots and leaves softly pubescent. Leaves opposite, simple,
1—3 by "7—1*75 inches, ovate, acute or acuminate, entire, base rounded
or cordate, ultimately dark green and glabr'ate above, more or less pubescent beneath, especially on the nerves. Petiole *2—"4 inch long, densely
tomentose, jointed *1 inch or less from the base and leaving the lower
portion attached to the stem when the leaf falls. Mowers '6—1*75
inches diameter, white, fragrant, sessile or shortly pedicelled, in dense
capitate cymes usually terminating short axillary branches, sometimes
on 2-bracteate axillary peduncles. Calyx densely pubescent with 7—9
filiform te@»th *2—'6 inch long. Corolla-tube '4—'8 inch long with
6—9 oblong-lanceolate lobes, shorter than the tube. Carpels 1-2,
ellipsoid, "5-"6 inch long, black when, ripe surrounded by the long hairy
calyx-teeth.
Occurs throughout the area up to 3,000 feet. Common in the subhimalayan tract
especially in hedges and open scrub forest. The flowers are dimorphic in size, the larger
flowers being shortly pedicelled with long calyx-teeth, the smaller flowers sessile with
short calyx-teeth. Flowers : January—April. Fruit : July-August.

4. Jasmhram dlspemram,. Wall.—A climber with dextrorse stems
up to 20 feet high and 1 inch diameter. Bark pale yellowish-brown,
rough and rather corky. Twigs glabrous, obscurely quadrangular.
Leaves opposite, imparipinnate or the upper unifoliolate, 2—5 inches
long. Leaflets usually 3—5, rarely 7 ; the terminal 2*5—4 by '75—1*75
inches, lanceolate or ovate-lanceolate, entire, base cordate or rounded,
3—5-nerved, apex long-acuminate; the lateral ones half to one-third
the size of the terminal; all glabrous except for tufts of hair" in the axils
of the basal nerves beneath, dull green with deeply impressed nerves
above which are prominent and usually tinged with purple beneath.
Petiohiles 0—*15 inch long. Flowers *6—"8 inch diameter, white or
tinged with pink, in many-flowered axillary cymes and terminal drooping
panicles. Bracts "1 inch long or less, linear. Pedicels ' V 2 inch long.
Calyx glabrous with teeth less than "05 inch long. Corolla-tube *5-*6
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inch long with 5 ovate lobes shorter than the tube.
long, ellipsoid, dark purple when ripe.
Occurs throughout the hills between 4,000 and 7,000 feet.
scrub forest. Flowers : April.

Carpels 2, *8-*4 inch
Fairlv common in open

5. Jasminum officinale, Linn. Vera. Jai, Gen.—A deciduous
climber with dextrorse stems up-* to 20 feet high and 1'5 inches diameter.
Bark pale yellowish-brown, rough, rather deeply and closely furrowed,
corky. Blaze *l-'2 inch, not fibrous, white or pale yellow with scattered
orange-coloured specks of harder tissue. Twigs striate. Leaves
opposite, imparipinnate, 2—4 inches long; petiole and rac'his narrowly
margined. Leaflets 3—7; the terminal 1—?* by '4—1 inch, ovate or
lanceolate, acuminate; the lateral usually one-half to one-third the
size of the terminal, sessile or shortly petiolulate, the distal pair sometimes with broad connate bases; all puberulous when young, glabrous
or nearly so when mature. Flowers *7—1 inch diameter, white often
tinged with pink outside, in terminal few-flowered corymbs or cymes
and axillary pedunculate few-flowered cymes shorter than the leaves,, or
the cymes often reduced to a single flower. Pedicels of the cyme
flowers *3—*7 inch long. Calyx puberulous, with 5 linear teeth "2—*8
inch long. Corolla-tube *5—*7 inch long with 5 ovate or elliptic lobes.
Carpels 2, '25—*4 inch long, ellipsoid, shining, black, containing one
seed surrounded by juicy purple pulp.
Occurs throughout the hills between 6,000 and 9,000 feet. Common in oak forest,
also in scrub forests near cultivation. Flowers : May-June. Fruit : November.

6. Jasminum grandifloram, Linn.—A subereet shrub with arching branches forming a dense bush or the branches scrambling over
shrubs and trees and reaching 20 feet high and 2 inches diameter. Bark
pale brown, rough, exfoliating in soft fibrous strips. Blaze *1 inch, very
fibrous, pale yellow. Twigs striate. Leaves opposite, imparipinnate,
2*5—5 inches long, petiole and rachis narrowly winged. Leaflets 5—11,
usually 7—9; the terminal 1-2*5 by "4.—*7 inch, rhomboid-ovate or
—lanceolate, acuminate or sometimes acute; the lateral usually two-thirds
to one-half the size of the terminal, ovate, usually obtuse, mucronate, the
distal pair usually with broad connate bases often confluent with the
terminal, the proximal pair shortly petiolulate, the infermediate sessile;
all puberulous when young, dull green above. Mowers *9—1"5 inches
diameter, white often tinged with pink outside, fragrant, in lax axillary
and terminal cymes longer than the leaves. Pedicels *5—1 inch long.
Calyx glabrous with 5 linear teeth *2—'35 inch long. Corolla-tube
*6—1 inch long with. 5 elliptic or obovate lobes. Carpels 2.
Occurs in the central and outer hills between 2,000 and 5,000 feet.
scarce. I have1 found it growing as a rule on steep ground in open scrub forests.
July—November,

Generally
Flowers*;

LVII.—OLEAGM!,

887

7. Jasmlnnm humfle, Linn.—An erect deciduous glabrous shrub
usually 3—6 feet high, but stems attain 15 feet high and ••! inches
diameter. Bark pale brown, fairly smooth, somewhat corky. Blaze
1—"25 inch, not fibrous, white usually tinged with chlovopiiyl.
Branches green, angular. Leaves alternate, imparipinnate, 2*5-6 inches
long, rachis and petiole with a narrow but distinct thick wing on either
side. Leaflets usually 5—7, rarely 3 or 9, -variable in size; the terminal
usually 1—3 by *6—1*2 inches, elliptic or lanceolate, acute ; the lateral
sessile or nearly so, decreasing in size downwards, usually broader and
with obtuse or rounded tip; all rather thick, dull dark green above, pale
beneath, midrib depressed above and prominent beneath, lateral nerves
indistinct. Flowers "6—1 inch diameter, yellow, in terminal corymbose panicles. Bracts linear. Pedicels *2—'6 inch long. Calyx with
5 very short teeth. Corolla-tube *4—'7 inch long with 5 broadly-ovate
lobes. Carpels 1-2, '3-*4 inch long, ellipsoid, shining, black, containing
1-2 flattend brown seeds embedded in juicy purple pulp.
Occurs throughout the hills between 5,000 and 10,000 feet. Common in open forests,
often in secondary growth. From the sheets at Dehra Dun it appears that forms with
8 leaflets are common in the drier Punjab hills. Flowers : May-June. Fruit : September—November.

4. FS r GTANTHES, Linn.
Shrub* or small trees. Leaves opposite, simple, entire or' toothed.
Mowers in Small bracteate heads disposed in terminal trichotomous
cymes. Calyx ovoid-cylindric, sub-truncate, finally splitting or deciduous. Corolla salver-shaped; tube cylindrie; lobes 4—8, contorted in
bud. Stamens inserted near" the top of the corolla-tube. Ovule 1 in
each cell; stigma shortly bifid. Fruit an orbicular compressed capsule,
separating into 2 valves.
Nyctanth.es ArboE-tristis, Linn. Vera. Kiiri, G-. Har-siv/jdr, K
and BL—A deciduous shr'ub or small tree up to 3*5 feet girth and 20 feet
high. Bark brown, roughish. Blaze '25—'35 inch, not fibrous, pale
yellow or orange finely and closely mottled darker, the whole turning
orange-brown on exposure. Twigs quadrangular, scabrous. Leaves
3—6 by 1*5—3*5 inches, ovate, acute or acuminate, very rough and
scabrid above, rouglily pubescent beneath, entire or with a few coarse
teeth, base truncate rounded or cuneate. Petiole '2—*4 inch long,
stout, channelled above, hairy. Flowers *7—l inch diameter, white
with an orange-coloured tube, fragrant, in pedunculate br'acteate heads
disposed in axillary and terminal trichotomous cymes. Peduncles quadrangular, hairy. Corolla '3—'5 inch long, glabrous. Capsule *6-*7
inch long, ovate, truncated, strongly compressed, brown, leathery.
Occurs throughout the area up to 4,500 feet. Very common in dry miscellaneous
forests and often gregarious on hot south aspects. Flowers ; August—October. Fruit ;
February-March,
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5. SYBINGA, Linn.

::

,. .Shrubs. Leaves opposite, entire' or pinnatifid. Flowers .in
terminal trichotomous panicles. Calyx campanulate, 4-toothed or subtruncate. Corolla salver-shaped: tube longer than the calyx; limb 4lobed, lobes valvate. Ovules 2 in each cell; stigma bifid. Fruit a
coriaceous capsule, loculicidally 2-valved.
Syringa Emodi, Wall.—A large deciduous shrub up to 20 feet high
and stems up to 4 inches diameter, glabrous or the young shoots and
inflorescence slightly pubescent. Bark pale brown, fairly smooth, with
conspicuous scattered pale circular lenticels. Blaze *25 inch, not fibrous,
white or pale yellow. Young shoots, petioles and sometimes the midrib
purplish-red or pink. Leaves 3—8 by 1*5—4 inches, elliptic-oblong,
acute at both ends, thin, membranous, entire, pale dull green above,
very pale beneath. Petiole *4—1 inch long. FlowTers '8 inch diameter,
white, fragrant, in terminal pyramidal panicles 4—8 inches long, the
lower branches usually axillary. Corolla-tube *25—'35 inch Jong,
slightly widening upwards; lobes oblong, hooded at the tips. Capsule
*4—*7 inch long, cylindrie, brown. Seed linear-oblong, narrowly winged
all round.
Occurs throughout the central and inner ranges between 9,000 and* 21,000 feet.
Fairly common in open forest, often among secondary growth. Flowers ; May—July,
Fruit: October-November.

6. LINOCIEBA, Swarte.
Shrubs or trees. Leaves opposite, entire. Mowers in cymes or
panicles, sometimes in pedunculate clusters. Calyx small, 4-lobed.
Corolla of 4 petals, nearly free or connate m pairs, induplicate-valvate
in bud. Stamens attached at the base of the petals. Ovules 2 In each
cell; style short; stigma bifid or entirfe. Fruit a drupe, usually 1-seeded.
Llnociera intermedia, Wight.—A small evergreen glabrous tree.
Bark dark brown, smooth or slightly rough. Blaze *3—'35 inch, hard,
orange-yellow mottled darker. Leaves 4—S by 1*5—3 inches, ellipticoblong, acute or acuminate, base narrowed into an$ decurrent on the
petiole, entire; lateral nerves 8—12 pairs with others between, fine,
looped and reticulate within the margin. Petiole "5—1 inch long.
Flowers '15 inch long, white, in axillary or extra-axillary panicles l-2 ; 5
inches long. Pedicels '05 inch long. Drupe *4—"6 inch long, oblong,
obtuse, bluish-purple with glaucous bloom.
Occurs along the subhimalayan tract up to 1,500 feet. It is undoubtedly scarce
and has so far only been recorded from the Haldwani and Kalagarh Divisions where it
is usually found on the banks of streams or in ravines, It is probably var, Roxbitrghii,
.]?, B, I. Mowers : May-June* or perhaps February,
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7. OLEA, Linn.
Shrubs or' trees. Leaves opposite, entire or toothed. Flowers
small hermaphrodite dioecious or polygamous, in panicles. Calyx small,
4-lobed. Corolla rotate or campanulate; lobes 4, valvate, often induplicate. Stamens inserted on the corolla-tube or subhypogynous.
Ovules 2 in each cell; style short; stigma capitate or bifid. Fruit a
drupe, usually X-seeded.
Leaves densely scaly beneath, not glandular in the nerveaxils. Inflorescence axillary
...
...
... 1.
Leaves glabrous, nerve-axils glandular.
Inflorescence
terminal or axillary.
...
...
...
... 2.

cuspidata.
glandulifera.

1. Olea cuspidata, Wall
Vern.
Bair-banj. NG. 'Kaphlainj,
EA.—An. evergreen shrub or small tree up to 3 feet girth and 25 feet
high. Bark blackish, rough, exfoliating in small irregular strips. Blaze
'3—'5 inch, rather hard, pale yellow with narrow orange streaks.
Young shoots, petioles, and underside of leaves covered with pale
coloured scales. Leaves 2—4 by *5—1 inch, oblong-lanceolate, entire,
cuspidate, coriaceous, glossy dark green above, lateral nerves indistinct
above indistinguishable beneath. Petiole '1—'5 inch long, Flowers
*2—*25 inch diameter, whitish, bisexual, in axillary trichotomous
panicles 1-2 inches long. Pedicels mostly 0. 'Corolla-tube short, lobes
spreading. Drupe "3-"4 inch long, ellipsoid, black with minute scattered
pale spects.
Occurs along the main Himalayan ran<?e» between 2,500 and 5,500 feet. Scarce.
It is sometimes found growing in crevices in precipitous rocks. Flowers : May-Jane.
Fruit : October.

2, Oka glandulifera, Wall Vern. Gair, G. Garura, A\—A
medium-sized evergreen tree tin to 10 feet girth and 90 feet high.
Bark dark brown, rough, exfoliating in hard irregular woody scales.
Blaze '35—*75 inch, very hard, pale yellow densely streaked and mottled
with orange the whole rapidlv turning reddish-brown. Twigs glabrous,
lentieellate. Leaves 3—6 by 1*25—2'5 inches, lanceolate, ovateor oblong-lanceolate, long-aciimmate. entire, glabrous, shining on both
surfaces, pale beiftatH; lateral nerves slender 10—15 pair's with other
smaller ones between, easily visible on both surfaces and glandular in.
the axils beneath. Petiole '5—1 inch long. Flowers "25 inch diameter,
creamy-white, bisexual, in terminal and axillary trichotomous panicles
up to 4 inches long and broad. Pedicels 0—*2 inch long. Corolla-tube
short; lobes spreading. Drupe "3—"5 inch long, oblique, ellipsoid,
purplish-black' when ripe.
Occurs throughout the area between 1,500 and 5,500 feet. Common alon# the
banks of rivera and in shady ravines, Flowers : April-May. F r u i t ; February,
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8. LIGUSTEUM, Linn.
Shrubs or trees; branchlets often lenticellate. Leaves opposite,
entire. Flowers small, white, in terminal panicles. , Calyx small,
truncate or 4-toothed. Corolla funnel-shaped, tube short or long; lobes
4, induplicate-valvate. Ovules 2 in each cell; stigma subclavate, 2-lobed.
Fruit a 1—3-seeded drupe.
A.
B.

Young shoots and inflorescence glabrous. Flowers
•3 inch diameter
...
...
...
... 1.
compactum.
Young shoots and inflorescence pubescent. Flowers
•I inch diameter.
1. Panicles 3—G inches long. Bracts foliaceous,
up to 1 inch long. Drupe *2-*3 inch long ... 2. nepalense.
2. Panicles 6—10 inches long. Bracts *0o inch
long. Drupe *4-"5 inch long
...
... 3. robust-urn.

1. Ligustram compactnm, Hook. /. and T.—A small deciduous
glabrous tree up to 3 feet girth and 30 feet high. Bark grey, smooth,
with conspicuous small lenticels. Blaze '15—'35 inch, rather fibrous,
pale yellow sometimes mottled with orange. Twigs with scattered
lenticels. Leaves 3—6 by 1-2 inches, lanceolate or oblong-lanceolate,
gradually acuminate., ba.se broadly cuneate or rounded, subcoriaeeous:
lateral nerves 8—14 pairs joined within the margin by loops. Petiole
*3—*5 inch long, channelled. Flowers '3 inch diameter, "vrthite, fragrant, in terminal pyramidal panicles 4—6 inches long wkh the lower
branches axillary. Pedicels 0—"05 inch long. Corolla "15 inch longtube *05 inch long. Drupe *2—"4 inch long, ovoid or ellipsoid, dull
purplish-black1 when ripe, containing 1-2 dark brown seeds surrounded
by whitish pulp.
Occurs throughout the hills between 5,000 and S,000 feet. Fairly common, usually
in open forest, and especially on limestone soils. Flowers : May-June. Fruit : October—
January.

2. Ligustram nepak&se, Wall.—A shrub or small tree. Twigs
closely lenticellate. Young shoots hairy. Leaves 1*5—3"5 by *5—1*2'
inches, elliptic-oblong, acute or shortly acuminate, base cuneate, subcoriaceous, glabrous; lateral nerves indistinct, 4—8 pair's, joined within
the margin by loops. Petiole *15—*5 inch. Flowers about *1 inch
diameter, white, subsessile, in terminal pyramidal "hracteate panicles
3—6 inches long with the lowest branches axillary. Bracts foliaceous,
coriaceous, persistent, up to 1 inch long, lanceolate. Panicle-branches
closely lenticellate and rather densely clothed with spreading hairs.
Calyx cup-shaped, glabrous, obscurely toothed, less than *05 inch long.
Corolla-tube equal to the calyx. Drupe #2-"3 inch long.
Occurs throughout the central and inner ranges between 3,000 and 8,000 feet.
Scarce in G-arhwal but fairly common in Bast Almora. According to the F . B. I. the
fruit is globose, but the only herbarium specimen of fruit I have seen appears to have
ovoid fruiJa Flowers ; May-June, F r u i t : December,
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3.' Ligustram robustam, Blume.—A small tree up to 30 feet high
and 3 feet girth. Old stems deeply and irregularly fluted. Bark quite
smooth, pale brown. Blaze *2—"25 inch, not fibrous, pale yellow faintly
stipelled with pale brown. Twigs densely lenticellnte. Young shoots
pubescent. Leaves 2—4 by 1—1*5 inches, ovate-lanceolate or elliptic,
usually narrowed at both ends, sometimes acuminate, glabrous; lateral
nerves indistinct 5—8 pairs, with smaller ones between. Petiole "1-"2
inch long. Flowers about "1 inch diameter, white, racemed and clustered in spreading terminal pyramidal panicles 6—10 inches long with the
lowest branches usually axillary. Panicle-branches lenticellate and
densely pubescent. Bracts "05 inch long, subulate. Pedicels 0—M inch
long. Calyx campanulate, glabrous, minutely 4-toothed, '05 inch long.
Corolla-tube equal to the calyx or nearly so. Drupe *4-*5 inch long,
narrowly oblong, often slightly oblique.
This species is found growing on the banks of perennial streams in the Guliapani
Block towards the east of the Haldwani. Division at about 9,000 feet elevation, but has
not been recorded further west. Strachey and Winfcerbottom have also recorded it from
the Sarjn valley in Almora at 6,500 feet. Flowers : June-July.

9.

OSMANTHUS,

Lour.

Evergreen glabrous shrubs or trees. Leaves opposite. Flowers
axillary a^id terminal, fascicled or in very short racemes, hermaphrodite
or polygamous. Calyx 4-toothed or- iobed. Corolla-tube short or
long; lobes 4, obtuse, imbricate. Stamens subsessile ; style bilobed or
subentire; ovules 2 in each cell. Fruit an ovoid or globose drupe;
endocarp bony or crustaceous.
Osmanthus fragrans, Lour. Yern. Silting, Shilang or Silingi,
Gen.—A medium-sized tree up to 8 feet girth and 60 feet high with a
dense spreading or rounded crown. Bark dark brown or blackish,
fairly smooth with conspicuous scattered circular lenticels when young,
rough and exfoliating in irregular woody scales when old. Blaze
*5—"75 inch, hard, pale yellow or orange-brown finely mottled darker.
Leaves 4—7 by 1*25—2 inches, oblong or lanceolate, shortly acuminate,
entire, base acute, coriaceous, dull dark green above; lateral nerves
about 8—16 pairs. Petiole '4—*6 inch long, channelled.
Flowers
'2—*25 inch diameter, yellow, heavily scented, in dense axillary
fascicles. Pedicels "2—'5 inch long, slender. Corolla divided nearly
to the base, lobes spreading. Drupe *7-*8 inch long, oblong, green with
scattered pale spots when unripe, dark purple when ripe containing a
single large elongate ribbed stone.
Occurs throughout the hills between 3,500 and 6,500 feet. Fairly common in
shady moist ravines usually in oak forest. Brandis considered this tree was not indigenous
to Kumaon, but in my opinion it is undoubtedly both wild and indigenous. Flowers :
October. Fruit : April.
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Trees or erect or climbing shrubs,, rarely herbs. Leaves opposite
or whorled, rarely alternate, simple, entire, exstipnlafe. Flowers
regular, hermaphrodite, in cyip.es or panicles. Calyx inferior; lobes 5,
rarely 4, imbricate, often with glands at the base within. Corolla
usually rotate or salver-shaped; lobes 5, rarely 4, contorted and often
twisted in bud. Stamens as many as and alternate with the corollalobes, inserted in. the corolla-tube or on its mouth ; anthers free or connivent in a cone and adherent to the stigma by the connective, cells
sometimes spurred. Pollen granular. Disk often present, consisting
of glands or annular or cupular. Ovary 2-celled (rarely 1-celled), or
usually of 2 more or less distinct carpels united by the style ; ovules 2manjr in each cell, rarely solitary. Fruit of free or connate follicles,
more rarely a berry or drupe. Seeds often with a coma of silky hairs
cr winged.
I.—Aethers not attached to the stigma.
A. Armed
...
...
...
... 1.
B. Unarmed.
1. Leaves usually whorled. IHowers '3—*5 inch
diameter.
2.
(a) A tree. Leaves 4—9 in a whorl
'(?;) A shrub up to 2 feet high. Leaves >ppoair-o
3.
or 3-4 in a whorl
2. Leaves opposite.
Flowers •75—2 inches
diameter.
4.
(a) A tree. Leaves 5—10 inctles long
(h) A shrub. Leaves 3—6 inches
hes Jong
long
IT.—Anthers adhering to the stigma by a point on the
connective.
A. Erect frees or shrubs.
1. Leaves opposite, more than 1 inch broad
... 6,
2. Leaves usually ternate, less than 1 inch'
broad
...
...
...
... 7.
B.—Climbers.
1. Leaves less than 3 inches broad.
(a) Anthers
exserted.
Corolla
subrotate
Secondary leaf-nerves 5—9 pairs
... 8.
(b) Anthers included. Corolla salver-shaped.
(7) Secondary nerves 4-5 pairs
...
... 0.
(it) Secondary nerves 10—15 pairs
... 10.
2. Leaves more than 3 inches broad ...
... 11.

r>.

Garissa.

Alstonia.
Rauwolfia.

Holarrhena
Tabenurmonfana

Wrightia.
Nerium.

Vallaris.
Tchnocarpns.
Trachehspermum.
Chonemorplia.
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1. CAKISSA, Linn.
Much-branched spinous shrubs, erect or climbing- Leaves
opposite, coriaceous. Flowers in trichotomous cymes. Calyx 5-lobed.
Corolla salver-shaped; lobes 5, overlapping to the right. Stamens 5,
included. Ovary 2-celled; ovules 1—4 in each cell; style filiform.
Fruit a berry, 2- or by abortion 1-celled.
Carissa opaca, Stapf. Syn. C: spinarum A. DC. (n<>n Linn.).
Vern. Kara/undo, or Karun&a, Gen.—A rigid much-branched erect
evergreen shrub with stems up to 15 feet high and 6 inches diameter,
armed where the stem branches with opposite, straight or forked, stout
thorns up to 2 inches long which arise from between the petioles.
Bark pale yellowish-brown, roughish and thinly corky. Blaze "3 inch,
crisp, not fibrous, pale yellow stippled with pale orange-brown. Young
shoots pubescent. Leaves "5—2 by '25—1 inch, elliptic ovate or suborbicular, usually acute at both ends, apiculate, coriaceous, glossy
green above, pale beneath, puberulous on the midrib on both sides,
otherwise usually glabrous; lateral nerves indistinct, 2—4 pairs.
Petiole "05—"15 inch long. Flowers about *4 inch diameter, white
often tinged with pink, very sweet-scented, in pubescent terminal
(rarfely axillary) corymbose cymes up to 1 inch long. Pedicete \1 inch
long. Corolla-tube "25—"35 inch long, slender. Berry *3-;4 inch long,
ellipsoid, purplish-black, containing 2-3 shining black seeds surrounded
by pink pulp and scanty milky juice.
Occurs throughout the area up to 4,000 feet. Very common in secondary-growth
scrub forests. Flowers : April—June. Fruit: January—March.

2. ALSTONIA, R. Br.
Trees or shrubs, branches often in whorls. Leaves generally
whorlecl', rarely opposite. Flowers in subterminal corymbose cymes.
Calyx-tube short; lobes 5. Corolla salver-shaped; tube cylindric,
dilated opposite tire stamens. Stamens near the top of the tube,
included. Disk annular or lobed or 0. Ovary of 2 distinct carpels;
ovules many; style filiform. Fruit of -2 linear distinct follicles. Beeds
with tufts of hair at each end.
*
Alstonla scholaris9 Brown. Vern. GJiatiun, Gen.—A mediumsized evergreen tree up to 7 feet girth and 60 feet high with the
branches in whorls. Stem usually more or less buttressed towards the
base. Bark sometimes blackish sometimes pale ashy or almost white,
slightly rough with shallow cracks and scattered lenticels. Blaze
•85—"75 inch, hard, not fibrous, pale yellow mottled with orange,
exuding a milky juice. Leaves i—{J in a whorl, 4—9 by 1*25—2*5
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inches, oblanceolate to obovate, obtuse acute or retuse, gradually
narrowed into the petiole, glabrous, dark green above, pale beneath,
.with about 30—40 pairs of indistinct horizontal parallel secondary
nerves. Petiole about "3—*6 inch long, with a green fleshy scalelike gland about '1 inch long at the base. Flowers *3—'5 inch diameter,
greenish-white, in umbellately branched, pubescent, peduncled or
sessile, terminal, cymose panicles 1*5—4 inches long; the flowers
usually subcapitate at the ends of the stout branches. Calyx and
corolla hairy. Follicles 12—24 inches long by *15 inch broad, pendulous.
Occurs throughout the subhimal&yan tract and in the central, and outer ranges of
hills up to 2,000 feet. Generally scarce. Usually found on the hanks of streams. At
Bhalaon in the Eamnagar Division. I .have measured a tree 14'5 feet girth and 60 feet
high. Flowers : December—March. F r u i t : May-June.

3. BAUWOLPIA, Linn.
Shrubs, usually glabrous. Leaves 3-4-nately whorled, rarely
opposite. Flowers in corymbose or umbellate cymes. Calyx 5-lobed,
eglandular'. Corolla-tube dilated opposite the stamens, the throat
usually hairy within; lobes usually 5, overlapping to the left. Stamens
5, included. Disk cup-shaped or annular. Ovary of 2 distinct or
connate carpels; ovules 2 in each carpel; style filiform. Fruit of 2
connate or distinct drupes, usually 1-seeded.
Rauwolfia serpentina, Benth.—A small glabrous shrub 1-2 feet
high. Leaves opposite or 3-4 in a whorl, 3—7 by 1-2*5 inches, lanceolate elliptic—lanceolate or obovate, narrowed at both ends, membranous. Petiole "2—'7 inch long with small glands in the axils.
Flowers '3 inch diameter, in terminal or axillary, peduncled, manyflowered cymes. Peduncles 1—4 inches long. Pedicels short, stout,
red. Calyx *1 inch long, red. Corolla-tube slender, *5—*9 inch long,
pink, with. 5 spreading white lobes. Drupe *25—'5 inch, diameter,
shining, black when. ripe.
This species has only been recorded from the Kamnngar Division and w probably
rare within our area, jgjlsewhere it is found in sal forest. Flowers : May-June.

4. HOLAEBHENA, R. Br.
Trees o? shrubs. Leaves opposite. Flowers white, in corymbose
cymes. Calyx 5-lobed, usually glandular within at the base. Corolla
salver-shaped; tube cylindric; lobes overlapping to the right. Stamens
near the base of the tube, included. Disk none. Ovary of 2 distinct
carpels; ovules many; style short. Fruit of 2 long slender follicles.
Seeds with deciduous coma.

346

iiVili-.—Ai>ociTNAcfiJE.

Holarohena' antidysenterica, Wall. Tern..-. Kura, Gen. Dudhir
Gen. Kwera, B.—A small deciduous tree up. to 4 feet girth and.35
feet high. Bark' somewhat rough. Blaze *4—*6 inch,.. not or very
shortly fibrous, pale yellow closely mottled with pinkish- or orangebrown. Young shoots glabrous or pubescent. Leaves 5—10 by 2—4
inches, broadly ovate elliptic or elliptic-oblong, acute or acuminate,
glabrous or pubescent- lateral nerves 10—16 pairs. Petiole 0—"2 inch
long. Flowers white or creamy, *75—1*5 inches diameter, faintly
scented, in many-flowered terminal sessile corymbose cymes 3—6
inches across. Corolla pubescent outside. Follicles distinct, 6—18
inches long by *2—*4 inch broad, pendulous, slightly curved, cylindric,
often dotted with pale specks. Seeds "5 inch long, linear-oblong with
pale brown coma "7—1*5 inches long.
Occurs in the subhimalayan tract and in the outer hill ranges up to 3,000 feet.
Very common in secondary-growth scrub forests in the Bhubar and a common associate
of sal. Flowers : May-June. Fruit: February-March.

5. TABEBN^MONTANA, Linn.
Trees or shrubs. Leaves opposite. 'Flowers white, in axillary and
terminal cymes. Calyx 5-lobed or-partite, usually glandular within.
Corolla salver-shaped. Stamens about the middle or below •the middle
of the tube. Disk none. Ovary of two distinct carpels; <ovul.es usually
many; stigma 2-lobed. Fruit of 2 ovoid or oblong follicles, coriaceous
or fleshy, grooved on one face.
Tabernaemontana coronaria, Wittd —An evergreen glabrous shrub
5—10 feet high with stems up to 2 inches diameter. Bark pale brown
or silvery-grey, smooth, with scattered circular lenticels. Blaze "l-*2
inch, not fibrous, cheesy, pale yellow. Leaves 3—8 by 1-2 inches,
elliptic or elliptic-lanceolate, acuminate, narrowed towards the base,
glossy green above, paler beneath, margin undulate; lateral nerves
6—8 pairs. Petiole *2—"4 inch long; axils glandular. Flowers 1-2
inches diameter, white, in solitary on paired 1—8-flowered subterminal cymes. Peduncles up to 2 inches long. Corolla-tube slender,
'7—1 inch long. Follicles usually paired but sometimes single, 1-2
inches long by *4 inch wide, sessile or stipitate, glabrous, divaricate,
1—3-ribbed, yellowish-green outside, bright orange or red inside.
Seeds 1—11, *3 inch long, dull blackish surrounded by a fleshy scarlet
aril.
Occurs in an undoubtedly wild state in the subhimalayan tract where it is
apparently indigenous though not very common. It is frequently cultivated in gardens
and is found in a. semi-wild condition throughout the hills tip to 4,000 feet. Tt prefers
shady moist situations. Flowers : May—November. Fruit: February.
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6. WBIGHTIA, B. Br.
Shrub's or small trees. Leaves, opposite. Flowers in cymes,
Calyx short, 5-lobed, with glands or scales within. Corolla salvershaped; tube usually short, cylindric, throat with 1-2 series of scales;
•lobes overlapping to the left. Stamens inserted on the mouth of the
tube; anthers exserted, sagittate, adhering to the stigma, cells spurred
at the base. Disk none. Ovary of 2 free or connate carpels; ovules
many; style filiform. Fruit of 2 connate or distinct follicles, sometimes coherent at both ends. Seeds with deciduous coma.
Wrightia tomentosa, Rami, and Schult. Vein. Darula or DudM,
Gen.—A small deciduous tree up to 6 feet girth and 40 feet high, or in
the hills sometimes only a shrub. Stem often irregularly fluted at the
base. Bark pale yellowish-brown, rather rough and corky, exfoliating
in irregular small scales. Blaze *35—*7 inch, not or shortly fibrous, pale
yellow faintly and closely mottled with pale orange, exuding a copious
milky juice.
Branches with numerous small prominent lenticels.
Young shoots tomentose. Leaves 3—6 by 1*5—3 inches, elliptic, shortly
caudate-acuminate, tomentose on both sides, base acute, margins
undulate; lateral nerves 8—14 pairs, prominent and parallel. Petiole
"1—'3 inch kjpg, glandular in the axil. Flowers 1—1*4 inches across
the spreading petals which are soon reflexed, in erect usually dense
terminal cymes 2—4 inches across. Pedicels tomentose. Corolla
waxy, pale greenish-yellow sometimes tinged with pink; tube *25 inch
long. Corona-scales salmon coloured. Follicles united into a cylindric
pendulous fruit 4—12 by '4—*6 inch, grooved at the junction of the
carpels, straight, greenish speckled with pale tubercles.
Occnrs throughout the area up to 4,500 feet. Fairly common in open dry miscell;. neons forests. Flowers : May-June. Fruit : March.

7. NEEIUM, Linn.
Glabrous shrubs. Leaves 3-4~nateIy whorled, rarely opposite,
narrow, coriaceous. Flowers large, in racemose cymes. Calyx 5partite, glandular within. Corolla salver-shaped; tube narrow with
5 broad scales in the throat: lobes overlapping to the right but twisted
to the left. Stamens at the top of the tube, included; anthers sagittate, adhering to the stigma, cells spurred. Disk none. Ovary of 2
distinct carpels; ovules many; stigma with a basal tubercled membrane.
Fruit of 2 long straight follicles. Seeds with terminal coma.
Neriran odoram, Soland. Vern. Kanpuri, BE. Kcmur, G-en.
Eng. Oleander.—A glabrous evergreen shrub with rod-like branches.
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Leaves termite, sometimes opposite, 4—6 by *3—'9 inch, linearlanceolate, narrowed at both ends, thick, coriaceous, midrib stout;
lateral nerves very numerous, slender, at right-angles to the midrib.
Petiole '2-*3 inch long, thick. Flowers 1-1"5 inches diameter, red
pink or white, fragrant, in terminal cymes. Corolla-tube '7 inch long,
lower half cylindric hairy within, throat narrow funnel-shaped. Corona
of 5 scales in the throat of the corolla, each scale cleft into 3—7 linear
segments. Follicles united at first ultimately separating, 5—8 by *3
inch, erect, straight. Seeds *2 inch long, densely villous, tipped with
a coma of brown hairs *5 inch long.
Often planted in gardens but apparently also wild as for instance in the Itfandnlti
valley of the Kalagarh Division. When wild it Is found in stream-beds and alon^r
their"banks at elevations np to 4,000 feet. Flowers: April—June-

8. VALLAEXS, Burm.
Twining shrubs, rarely trees. Leaves opposite, minutely dotted.
Flowers white, in lateral or subterminal cymes or fascicles. Calyx
5-partite, glandular or not within. Corolla salver-shaped, throat;
naked; lobes overlapping to the right. Stamens inserted at the top
of the tube; anthers exserted, adhering to the stigma; CQJIS spurred;
connective with a large dorsal gland. Disk various. 9 Ovary of 2
connate carpels; ovules many; style filiform. Fruit of 2 connate follicles. Seeds with long coma.
Yallaris Heynei, Sprang- Vera. Dudhi-bel or Dudhli, G-em—
An evergreen dextrorse climber with stems up to 5 inches diameter and
50 feet high, the branches often forming dense tangled masses. Bark
pale yellowish-brown, rather deeply fissured, more or less corky. Blaze
*25—'35 inch, white or pale yellow mottled or banded with pale orange
sclerotic tissue, exuding a copious milky juice. Twigs very pale with
numerous minute raised leuticels. Leaves 2—4 by 1-17 inches,
eJIiptic-or oblong-lanceolate, acuminate, glabrous or nearly so, base
acute, margin undulate, dull green above; lateral nerves 5—-9 pairs.
Petioles "3—'5 inch long, with bract-like glands in rthe axils. 'Flowers
*6—-"9 inch diameter, white tinged with green, fragrant, in #—10flowered lax axillary subcorymbose cymes 2-3 inches across. Peduncle
and pedicels pubescent. Corolla-tube *1—"1-5 inch long. Follicles 4—6
by 1-1*5 inches, straight, tapering to a point from above the middle.
Seeds "5 inch long, ovoid; coma '7 inch long.
Occurs throughout the area up to 3,000 feet. Very common in dry misceUaneouB
forests of the Bhabar, also frequently associated with khair. Flowers ; February—May.
J r u i t : April of the following year.
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ICHNOCABPUS, R. Br.

Climbing shrubs. Leaves opposite. Flowers .small, in lax paniculate cymes. Calyx 5-lobed ? glandular or not within. Corolla waivershaped, throat contracted or villous; lobes overlapping to the right,
upper half deflexed in bud.. Stamens at or below the middle of the
tube; anthers sagittate, adhering to the stigma, spurred at base. Disk
free. 5-lobed. Ovary of 2 distinct carpels; ovules many; style short.
Fruit of 2 slender, spreading or divaricate, follicles. Seeds with
deciduous coma.
Ichnocarpns fruteseens, R. Br. Vern. Bel-kamu, SG- and K.—
An evergreen climber with dextrorse stems up to 2 inches diameter and
70 feet high, the branches often forming tangled masses over the tops
of small trees. Bark slightly rough, reddish-brown, with numerous
small circular raised lenticels. Blaze '2—"4 inch, shortly fibrous, pink,
exuding a copious creamy yellow juice. Young shoots rusty-pubescent.
Leaver 1*5—4 by '7—2 inches, elliptic, acute, base acute or rounded,
glabrous and dark green above, sparsely adpressed-hairy and pale with
darker fine reticulate venation beneath; lateral nerves 4-5 pairs, arching.
Betiole "1—"25 inch long, puberulous. Flower's *8 inch diameter, white,
scented, in «nany-flowered axillary and terminal narrow panicles. Peduncle and pedicels rusty-pubescent. Corolla-tube *1 inch long with
narrow twisted bearded lobes. Follicles solitary or twin, 4—6 by *l-*2
inch, divaricate, straight or curved, rusty-pubescent when young. Seeds
*5—"7 inch long with scanty coma.
Occurs throughout the area up to 4,000 feet. Very common in open dry miscellaneous forests and a fairly common associate of sal. Flowers : August—December.

10. T B A C H E L O S P E R M U M , Lemaire.
Climbing shrubs. Leaves opposite. Flowers in lax cymes.
Calyx small, 5-partite, glandular or scaly within. Corolla salvershaped; tube dilated round the anthers; lobes 5, oblique, overlapping
to the right, twisted to the left. Stamens attached above the middle
of the tube; anthers adhering to the stigma, cells spurred.
Disk
various. Ovary of 2 distinct carpels; ovules many; style cupular:
stigma oblong. Fruit of 2 slender incurved follicles. Seeds crowned
with a tuft of long hairs.
Inflorescence 2—5 inches long. Peduncles 1-2 "5 inches
long
...
•..
...
...
... 1- fragrans.
Inflorescence *5—1 inch long. Peduncles *1—'3 inch long 2. axillare.

1. Tvaehelospennnm fragrans, Hook f.—An
evergreen climber
with stems up to 6 inches diameter and 60 feet high, often covered with
rough spinescent warty tubercles up to *75 inch long which sometimes
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terminate' in a leafy shoot or give rise to adventitious roots; Bark
reddish-brown, roughish owing to the presence of numerous prominent
circular lenticels. Blaze *25—a4 inch, white or pale yellow mottled
with orange-brown, not fibrous, exuding copious milky juice which
immediately separates into watery and creamy components. Twigs
reddish-brown. Young shoots pubescent or brown-tomentose. Leaves
2*5—5 by "75—2 inches, elliptic-lanceolate, acuminate, glabrous and
rather glossy dark green above, glabrous or pubescent and pale with a
fine network of darker veins beneath : lateral nerves 10—15 pairs.
Petiole *2-*3 inch long, pubescent or brown-tomentose, glandular in
the axils. Flowers "4—*7 inch diameter, fragrant in lax terminnl or
axillary trichotomons glabrous or' pubescent pedunculate panicles 2—5
inches long. Peduncles 1-2*5 inches long. Corolla white with a
greenish centre; tube "25—"4 inch long. Follicles 6—12 by *2 inch,
cylindric, glabrous or pubescent.
Occurs throughout the hills between 2,000 and 6,000 feet. Common in shady
moist localities, often creeping over the ground or on rocks. The description given above
includes a tomentose form in -which the inflorescence, follicles, and leaves beneath are
hairy whereas in the typical plant these ports arc glabrous. The tomentose forms are
more often found creeping over ihe ground, the glabrous usually climbing up h~een.
Flowers : April—June.

2. Trachelospevmnm axillare, Hool\ /.—A climber \-yth twining
stems up to 15 feet high and '5 inch diameter. Bark lenticellate.
Young shoots glabrous. Leaves 3—5*5 by 1-1*75 inches, oblanceolate
or elliptic-oblong, abruptly and shortly caudate-acuminate, base acute,
rather coriaceous, glabrous, dark green and rather glossy above, pale
with prominent venation beneath; lateral nerves 10—15 pairs. Petiole
'1—\3 inch long, channelled, glabrous. Flowers about "5 inch diameter,
dull purple or red (?) in pedunculate axillarv glabrous evrnes *5—1 inch
long. Peduncles *1—'3 inch long. Corolla-tube '15 inch long. Follicles 6—8 by *5 inch, cylindric, tomentose.
This species has heexx collected in moist shady ravines above G-hnndia-l in the Bucla
Toli Beserve at about 7,000 feet, and again in dense oak forest m the "NViwali "Reserve
n Ion or the Manna G-ndli at about 7,500 foeL Both localities are in the North G&rhwaf
Division. Flowers : July—September.

11.

r-HONEMORPHA, a. Butt.

Stout climbing shrubs. Leaves opposite, large. Flowers large,
white, in lax cymes. Calyx tubular, with a ring of glands at the base
inside; lobes 5. Corolla salver-shaped, throat naked; lobes 5, overlapping to the right, twisted to the left. Stamens included: anthers
sagittate, adhering to the stigma, cells spurred. Disk thick. Ovary of
2 distinct carpels; ovules many; style filiform, Fruit of k2 straight
parallel follicles, Reeds with long coma,
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ChonemOFpha macFophylla, G. Don.—A dextrorse or rambling
climber with stems up to 80 feet high and 3 inches diameter. Bark
•pale brown, fairly smooth, with darker raised lentieels. Blaze "25—'75
inch, with silky fibre in the outermost layers, white mottled or banded
with orange, exuding a milky juice. T.wigs reddish-brown, smooth,
covered with numerous small raised darker lenticels. Young shoots
pubescent.
Leaves 6—15 by 5—10 inches elliptic broadly ovate or
suborbicular, shortly and abruptly acuminate, base abruptly cuneate
or sometimes rounded, rather dark green above, very pale beneath,
pubescent on both surfaces or glabrescent above when mature;
^ lateral nerves 8—12 pairs prominent beneath. Petiole 1-2*5 inches
long, pubescent. Flowers 2—5 inches diameter, scented, in lax
subterminal pedunculate pubescent cymes 6—9 inches long. Corolla
white becoming yellow towards the centre; tube 1'2—2 inches long;
petals obliquely obcuneate, twisted. Follicles 9—12 by "75 inch, slightly
divergent at the base, cylindric, glabrous, smooth, grooved down the
insid$.
Occurs throughout the area between 1,000 and 4,500 feet.
usually in shady ravines. Flowers : June-July.

Locally fairly common,
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Herbs or shrubs, usually twining and nearly always with milky
juice. Leaves opposite or whorled, rarely alternate, sometimes
wanting, entire, exstipulate. Flowers hermaphrodite, regular, 5merous, usually in axillary umbelliform cymes. Calyx inferior; lobes
imbricate. Corolla-tube usually short, the tube or throat often with a
corona of scales, processes or hairs; lobes imbricate, contorted or
valvate. Stamens inserted at the base of the corolla, sometimes free,
but more usually connate into a fleshy column investing the pistil
except the top of the stigma and "usually bearing dorsal processes collectively termed the staminal corona; anthers connate or free, adnata to
the stigma, and the tip often produced into a membrane appressed to
or iijflexed over the stigma; pollen in each cell united into 1 or 2
granular or waxy masses. Ovary of 2 distinct carpels; styles 2, short,
united in the large stigma which is included between the anthers or
produced beyond them into a simple or 2-fid column. Fruit of 2
(or 1 by suppression) follicles. Seeds usually margined and with a
coma.
*
I.—Erect shrubs.
1. Leafless or with minute leaves
...
...
2. Leaves large, thick and fleshy ...
...
II.—Shrubs with slender creeping or trailing stems, not
twining.
III.—Climbers with rambling and twining stems.
A. Nerves on underside of leaves narrowly winged
B. Nerves not winged.
1. Leaves with very numerous lateral nerves,
united to form an intramarginal vein.
(a) Leaves under*75 inch wide
...
...
•(&) Leaves more than 1 inch wide ...
...
2. Leaves without very numerous lateral nerves.
(i) Anthers with a membranous appendage.
(1) Pollen masses pendulous (or horizontal.)
(a) Flowers "9—1*1 inches diameter
...
(b) Flowers smaller.
* Twigs with a line or band of hairs
* .
running down the intemodes
...
** Twigs uniformly tomentose
...
(2) Pollen masses erect (or horizontal).
(a) Flowers 1-1*3 inches diameter
...
(b) Flowers smaller.
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1.
2.

Orth anther a.
Calotropis.

3.

Hoya.

4.

Heterostemma.

5.
6.

Periploca.
Cryptolepis.

7.

Hohstemma.

8.
9.

Cynanchum,
Toxocarpus.

10.

Telosma.
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* Corolla rotate or cupshaped.
11.
•j- Flowers #5—"S inch diameter
12.
f t Flowers smaller
** Corolla eampanulate.
f Corona obsolete
13.
f t Corona attached to the corolla
14.
fff Corona attached to the stamina!
15.
column
(ii) Anthers without membranous appendages ... 16.
ALTERNATIVE KEY.
'2.
1. Stems erect
Stems procumbent, rambling cr twining ... 3.
1.
Leafless or with minute leaves . . . .
2.
Leaves large thick and fleshy
3. Shrubs with slender creeping or trailing stems 3.
Climbers with rambling and twining stems ... 4.
Nervas on underside of leaves narrowly winged 4.
5.
Nerves not winged
Leaves with very numerous lateral nerves.
6
united to form an intra marginal vein
Leaves without very numerous lateral nerves 7.
5.
Leaves under '75 inch wide
6.
Leaves more than 1 inch wide
#"'.
Petiole narrowly winged
Petiole not winged
3.
Twigs and young shoots with a line or band
9.
of hairs running down the interuodes
Hairs on twigs and young shoots, if present,
... 10.
not forming a definite line or band
Flowers yellowish-green
... 8.
Flowers pale buff
... 14.
10, Flowers 1 inch diameter or more ...
... 10.
Flowers less than 1 inch diameter
11.
11, Leaves not exceeding 3 inches long
... 16.
Leaves exceeding 3 inches
... 12.
12. Petioles not exceeding *6 inch long
... 9.
Petioles mostly exceeding *6 inch
... 13.
13, Corolla rotat-3 or cup-shaped
..-14.
Corolla campanulas
... 15.
Flowers
*5—'8 inch diameter
14.
... 11.
Flowers smaller
... 12.
15. Follicles *2-*3 inch diameter
... 13.
Follicles '75 inch diameter or more
... 15.

Dregea.
Tylophora.
Gong ran em a.
Gymnema,
Marsdenia.
Lepiadenia.

Orthanilicra.
Galotropis.
Hoy a.
Heterostemma.

r

Periploca.
Cryptolepis*
Holdstemma.

Cynanchum.
Gymnema.
Tel os ma.
Leptadenia.
Toxocarpus.

Dregea,
Tylophora.
Gongronema.
Marsdenia.

1 . OBTHANTHEBA, Wi.
An erect shrub. Leaves minute or wanting. Flowers small,
crowded in cymes. Calyx 5-lobed, eglandular. Corolla salver-shaped.
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Corona of 5 small erect scales inserted in the sinuses of the corolla lobes,
sometimes with an inconspicuous fleshy ring below the anthers.
Column ovoid; anther-tips without appendages. Stigma included.
Fruit a solitary elongate follicle. Seeds comose.
Orthanthe*a viminea, WighL—A bushy shrub 4—8 feet high with
stems up to 1"5 inches diameter. Bark smooth, pale ashy. Blaze *05
inch, pale yellow, with whitish silky fibre in the outer layers. Twigs up to
about *2 inch diameter, smooth, terete, yellowish-green. Young shoots
pubescent. Leaves often absent; when present, opposite, *1 inch long,
linear, pubescent. Flowers *3 inch long, dull brown, in compact fewflowered cymes arranged singly at the nodes. Peduncle '1-1 inch long,
pubescent, sometimes forked at the top. Pedicels *1 inch long, densely
clothed with short, brown, silky hairs. Calyx *2 inch long; lobes linearoblong, slightly exceeding the corolla-tube, densely hairy without.
Corolla villous without, glabrous within. Follicles erect; 2*7—i'5 by
•2 inch, straight, smooth. Seeds *1—'15 inch long; coma '7 inch long.
Occurs in open river-beds and on beds of shingle and sand bordering rivers probably
throughout the subhimalayan tract and following up the main river beds into the central
hill rangeB. ^lowers : February—April. This species is liable to be confused with
Leptadenia Spartium, Wight. But in L. Spariium the leaves'when present are 1*2 inches
long and linear, whilst the follicles . are reflexed in fruit instead of being erect. This
spscies has i»t yet been recorded from our area.

2. CALOTEOPIS, R. Br.
Erect shrubs or small trees. Leaves opposite, broad. Flowers in
umbellate or racemose lateral pedunculate cymes. Calyx 5-lobed; lobes
glandular within. Corolla broadly campanulate or subrotate; lobes
valvate. Corolline corona 0. Staminal corona of 5 fleshy laterally
compressed sculptured processes radiating from the staminal column;
anther-tips membranous, inflexed. Stigma depressed, 5-angled orlobed. Fruit of 2 short thick follicles.
Corolla uniformly coloured, lobes spreading at first. Buds
ovoid
..."
...
...
...
... 1. gigantea.
Corolla not uniformly coloured, lobes erect at first. Buds
much depressed
...
...
...
... 2. procera.

1. Calotoopls*gigantea, R. Br. Verm Ah or Ank, Gen.—AD
erect evergreen shrub 5—10 feet high ' with stems up to 6 inches
diameter. Bark pale yellowish-brown, rough and thickly corky with
numerous deep cracks. Blaze-*2—*35 inch, pale yellow more or less
tinged with chlorophyl, exuding copious milky juice. Young parts
clothed with white cottony tomentum. Leaves 3*5—8 by 1*5—4
inches, subsessile, obovate-oblong or elliptic-oblong, apex rounded obtuse
or acute, base cordate often amplexicaul, rather thick and fleshy,
glabrous when mature. Buds ovoid, *6-"7 inch long just before opening.
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Flowers I'D—1*75 inches diameter, reddish- or bluish-purple or rarely
white, unscented, in umbellate cymes which are white-tomentose when
young becoming nearly glabrous. Peduncles axillary, stout, up to 4
inches long. Corolla-lobes ovate-lanceolate, or oblong-lanceolate with
obtuse tips, spreading at first then reflexed. Follicles 8*5-4*5 by 1*5
inches, obliquely ovoid, recurved at the base, smooth.
Occurs along the subhinialayan tract, up to 3,000 feet. Usually found growing on
open waste ground and is sometimes sub gregarious. Flowers : December—July, but
chiefly February—June.

2. Calokopis pFOcera, R. Br. Vern. Ak, Gen.—An erect evergreen shrub 1—4 feet high, branching from or near the base with stems
up to 1 inch diameter. Young parts clothed with white cottony tomentum. Leaves 3—7 by 2—5 inches, subsessile, broadly elliptic, oblong or
obovate, apex abruptly acute or short acuminate, base cordate, glabrous
when mature, dull green, rather thick and fleshy. Buds much
depressed, *3»*4 inch long by *6 inch across just before opening.
Flowers *6—'9 inch diameter, purplish-pink, unscented, in umbpllate
cymes which are white-tomentose when young becoming nearly glabrous. Peduncles axillary, stout, up to 4 inches long. Corolla-lobes
ovate, acute, erect at first the tips ultimately curving outwards, purplishpink above, pale greenish- or silvery-white tinged with pii?k outside ;
tube campanulate coloured similarly to the outside of the petals.
Follicles 3-4 by 1*5 inches, recurved, somewhat oblong, smooth.
Occurs throughout the area up to 2,500 feet.
On open waste ground and often
on the flat banks of rivers. Flowers almost throughout the year but chiefly December—
May.

3. HOYA, R. Br.
Twining pendulous or rarely erect often epiphytic shrubs. Leaves
opposite, thick and fleshy or coriaceous. Flowers in umbels. Calyx
small, 5-partite, with 5 glandular scales. Corolla rotate, fleshy or
waxy; lobes valvate in bud. Corona staminal, of large fleshy or horny
processes, stellately spreading or ascending, often concave on the upper
surface, margins often recurved so as to enclose a hollow space, the
inner angle often produced into a tooth or spur. Column short,
anthers conniving over the stigma with tips membranous, ratfely 0.
Fruit of 2 or 1 follicles, usually slender with a thin pericarp. Seeds
with long coma.
Leaves 1-2 inches long. Peduncle puberalous
Leaves 2—5 inches long. Peduncle glabrous ...

'

...
...

1.
2.

lanceolata.
longifolva.

1. Hoya lanceolata, Wall.—Stem stout, climbing. Branches
long, pendulous. Twigs hairy. Leaves 1-2 inches long, lanceolate or
rhomboM-lanceolate, fleshj, midrib very obscure, acuminate, base acute,
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glabrous or puberulous only on the midrib above. Petiole '05—M inch
long, hairy. Flowers '5 inch diameter, white, in terminal and extraaxillary umbellate cypies. Peduncles and pedicels stout, puberulous.
Corolla-lobes subtriangukr, puberulous within. Corona of 5 fleshy,
stellately spreading processes. Follicles 5-6 inches long, very slender.
There are no specimens of Ibis plant from our area at Dchra Bun but there is one
sheet in the Kew Herbarium collected by Strachey and Winterbottom at 3,500 feet elevation near Kapkot in the Almora District and it is also reported to occur in the Kota Dun.
As regards habit I have copied oiii the remarks given in'the F . B. I. Flowers: March.

2. Hcya lo-ngifolia, Wall.—A shrub with slender creeping- and hanging scarcely woody sterns about *1 inch diameter. Twigs glabrous or pubescent. Leaves 2—5 by "5—1 inch, narrowly lanceolate or oblaneeolate,
acuminate, dull green, thick and fleshy, nerves very obscure. Petiole
"3—'5 inch long, stout. Flowers *6-"7 inch diameter, faintly scented,
white, in extra-axillary umbellate cymes. Peduncle *5—2 inches long,
stout, glabrous. Pedicels '9—1 inch long. Corolla-lobes subtriangukr,
as broad as long, glabrous or pubescent within, margins ciliate. Corona
of 5 fleshy stellately spreading processes shining like polished ivory.
Follicles solitary, 6—12 inches long by about '15 inch wide. Seeds
minute; coma *5 inch long.
Occurs*throughout the hills between 3,000 and 5,000 feet. Fairly common, usually
on steep rocks Jbo which the sterns attach themselves by means of adventitious roots.
Flowers : June—August.

4. HETEEOSTEMMA, W. and A.
Twining undershrubs. Leaves opposite, a minute gland near the
base on the upper surface. Flowers small, in axillary umbellate or racemose cymes. Calyx 5-partite, minutely glandular within. Corolla rotate ;
lobes broad, valvate. Corona of 5 spreading lobes, usually with an erect
process on the upper side. Column small, depressed; anthers minute,
ending in a small membranous appendage. Stigma 5-angled. Fruit of
2 slender follicles, often reflexed. Seeds with silky coma.
Heterostemma alatum, Wight.—A small climber with dextrorss
stems up to 10 feet high and "5 inch diameter. Blaze with copious milky
juice. Twigs green with two lines of hairs running down the internodes.
Leaves 3—6 by 1*75—3*5 inches, ovate or elliptic-oblong, acute or with
a short cusp, base cuneate or rounded, glabrous or puberulous on both
surfaces, rather thick and fleshy, primary and secondary nerves indistinct
above but distinct and narrowly winged beneath, lateral nerves 4—5 pairs
the lowest 2 pairs basal or sub-basal, a few conical glands at the base of
the midrib above, upper surface dark green and rather glossy, lower
surface pale. Petiole 1-2 inches long. Flowers '5—'75 inch diameter,
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yellow, in shortly pedunculate umbelliform extra-axillary cymes. Peduncles l—'S inch long, stout. Pedicels .'25—"5 inch long. Coronal processes ovate-lanceolate, acuminate, with a large ovate acute concave
appendage on the surfaces. Follicles "8-4 by *2-*8 inch, divaricate and
even slightly reflexed, straight, pointed. Seeds "4*-* 5 inch long; coma
1—1*3 inches long.
Probably occurs throughout the central and outer hills between 3,000 and 6,000
feet, but it is scarce and we have only one specimen at Dehra Dun from our area
collected near Sirkot in North Garhwal. Here I noticed that the plant sent up annual
shoots from a short woody perennial basal portion and this is probably its usual habit.
"Flowers : July-August.

5. PEPJPLOCA, Linn.
Glabrous twining or erect shrubs, sometimes leafless. Leaves
opposite. Flowers In lax cymes. Calyx 5-partite with 5 glands within.
Corolla rotate; lobes usually bearded within, overlapping to the right.
Corona eorolline, a ten-lobed ring, often produced behind the stamens
into 5 subulate or branched processes. Stamens included; filaments
free; anther's bearded on the back or at the base; conniving over and
adhering to the stigma, tips cohering. Stigma convex. Fruit of 2
smooth cylindric follicles. Seeds comose.
Feriploca calophylla, Falc.—A glabrous evergreen eligiber with
dextrorse stems up to 25 feet high and 1*2 inches diameter^ with profuse
spreading branches. Bark dark reddish-brown, rough, with prominent
small raised lenticels. Blaze "l-"2 inch, pale yellow or white exuding
milky juice. Leaves 2—4 by *2—"7 inch, linear or lanceolate, caudateacuminate, glossy above, rather thin, margin undulate, lateral nerves
very slender and numerous united to form an intramarginal vein.
Petiole '05—'15 inch long. Flowers *3 inch diameter, yellow or pinkish,
in small axillary cymes *5 inch long. Pedicels slender. Corolla-tube
very short; lobes ovate-oblong, more or less hairy within. Corona of 5
filiform hairy processes. Follicles 4—8 by "15 inch, straight or slightly
curved, firm but not woody, parallel or divergent. Seeds linear, \5 inch
long; coma 1—1*5 inches long.
Occurs throughout the hills between 3,000 and 6,000 feet.
ravines and sometimes on rocks. Flowers : April-May. .

Generally scarce.

In

6. CRYPTOLEPIS, B. Br.
Twining glabrous shrubs. Leaves opposite. Flowers in lax dichotomous cymes. Calyx deeply 5-fid with 5 scales within. Corolla-tube
short; lobes overlapping and twisted to the right. Corona eorolline, of
5 linear or clavate conniving scales at about the middle of the tube.
Filaments subconnate at their broad bases; anthers with conniving
acuminate tips. Stigma broadly conic. Fruit of 2 divaricate follicles.
Seeds comose.
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Ci'ypioiepis Buchanan!* Ram.— Vera.
Dudhi-bel, Gen.—A
glabrous deciduous climber with dextrorse stems up to 60 feet high
and 2 inches diameter. Bark dark purplish-brown or blackish peeling
off laterally in thin papery pieces. Blaze '2—*35 inch, rather fibrous,
pale yellow or orange, exuding a copious milky juice. Twigs with
conspicuous lenticels. Leaves 3*5—7 by 1*25—3 inches, elliptic-oblong,
apex usually abruptly short-acuminate, dark glossy green above, very
pale almost whitish and glaucous beneath, coriaceous, with very numerous slender nearly horizontal secondary nerves united within the
margin, base usually narrowed into the petiole. Petiole *2—'5 inch long.
Flowers '5—"7 inch diameter, greenish-yellow, in lax axillary paniculate cymes *5—2 inches long. Pedicels "1 inch long. Corolla-tube *1
inch long; lobes linear or linear-lanceolate. Corona of 5 fleshy clavate
scales. Follicles 2—4 by *5—*7 inch in the middle, gradually tapering
to a point. Seeds '3 inch long, black; coma 1 inch long.
*Occurs throughout the area up to 4,000 feet.
miscellaneous forests. Flowers : May—July.

Very common especially in dry

7. HOLOSTEMMA, R. Br.
Twining*shrubs. Leaves opposite, cordate. Flowers large, purple,
in few-flowered axillary cymes. Calyx 5-partite, eglandular. Corolla
campanalate or subrotate; lobes thick overlapping to the light. Corona
double; outer thick annular fleshy, sometimes 10-lobed; inner of 5
horny 2-winged processes at the back of the anthers, the wiugs of
adjacent anthers sometimes contiguous. Anthers with membranous
tips. Stigma 5-winged. Fruit of 1-2 thick broad follicles. Seeds
comose.
Holostemma annulare, K. Schurn.—A twining shrub. Branches
glabrous, hollow; juice milky. Leaves 3—5 by 2-3 inches, ovate or
triangular, deeply cordate with rounded basal lobes, acuminate, margins
undulate, slightly puberulous on both surfaces especially along the nerves
and with small conical glands at the base of the midrib above, basal
nerves 5—7. Petiole 1-2 inches long, puberulous, narrowly winged.
Flowers "9—1*1 inches diameter, purplish-crimson within, frosted-white
or pinkish outside, fragrant, in lax usually umbelliform pedunculate
extra-axillary cymes. Peduncles *5—1*5 inches long. Pedicels *S—1
inch long. Corolla campanulate; lobes ovate-oblong. Coronal ring *1
inch-high. Anthers large with 10 large stiff horny process on the backs
decurrent to the base of the column as fleshy wings. Follicles 4-5 inches
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long, oblong, tapering to a blunt point, smooth.
compressed; coma *7—1 inch long.

Seeds.'25 inch long,

There is only one specimen from our area at Delira Dan and this was collected
by Dufchie in the Sarju valley. It is also reported by Mr. H. G-. Champion to occur in
the Central Almora Division and it will almost certainly be found along the sublumda
van tract. Flowers : July—September.

8. CYNANCHUM, Linn.
Erect or twining herbs or shrubs. Leaves opposite, rarely whorled.
Flowers small, in axillary umbellate or corymbose cymes. Calyx 5partite, usually glandular within. Corolla rotate, lobes overlapping to
the right or valvate. Corona adnate to the base of the column, 5partite capillar or campanulate, variously toothed or lobed with or without scales or tubercles on the inner face. Filaments connate in a short
column, anthers sessile or stipitate with membranous indexed tip.
Fruit of 2 smooth follicles, often winged. Seeds comose.
Leaves *5—2'25 inches broad. Peduncle '1—*4 inch long 1.
Leaves 2—5 inches broad. Peduncle 2—6 inches long ... 2.

DaUiousia.
auriculatum.

1. CynaBChnm Dalhousisa, Wight.—A slender dextrorse climber
with annual (sometimes perennial?) herbaceous stems up to 10 feet
high and *2 inch diameter, with a line of hairs running down the internodes. Leaves 3—7 by '5—2*25 inches, oblong-lanceolate, deeply
cordate with §hort rounded basal lobes and open sinus, narrowed to a
long point, minutely pubescent above, glabrous or glabrescent and pale
beneath; lateral nerves 4-5 pairs including the basal, conspicuous
beneath, very oblique. Petiole '3—"8 inch long, rather deeply channelled above. Flowers *4-'5 inch diameter, pale yellowish-green, in pedunculate umbelliform extra-axillary cymes. Peduncle "1—"4 inch long,
puberulous. Pedicels *2—'4 inch long, slender, puberulous. Corona
campanulate, erect, white, 5—10-toothed, with 5 small scales near the
base within, nearly as long as the corolla. Follicles usually single,
3-4*5 by '6 inch, divaricate when there are two, glabrous, pointed. Seeds
"3 inch long; coma nearly 1\5 inches long.
Occurs on the outer hill ranges between 5,000 and 6,500 feet. Not very common,
usually in shady oak forest. Flowers : July-August. Fruit : April.

2. CyiiaEChum auriculatum, Royle.—A slender twining climber
with stems up to 10 feet high and *25 inch diameter, herbaceous or
perhaps sometimes woody, with a band of hairs running down the internodes. Leaves 3—6 by 2—5 inches, broadly ovate or ovate-lanceolate,
base deeply cordate with broad rounded lobes, apex caudate-acuminate,
margin often undulate, sparsely pubescent with short adpressed hairs
above, puberulous on the nerves beneath, a few small conical glands at
the base of the midrib above, basal nerves 5—7. Petiole 1—3 inches
tong. .Flowers- '3—'5 inch "diameter, yellowish-green* in many-flowered
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long-peduncled extra-axillary cymes. Peduncle 2—6 inches long,
stout, puberulous. Pedicels '3—"8 inch long, slender, puberulous.
Corona much shorter than the'corolla, cup-shaped, deeply 5-lobed, lobes
bearing 5 small scales on their inner faces. Follicles 3-4 by *4-*5 inch,
divaricate, pointed. Seed '35 inch long; coma 1 inch b u g /
feet.

Occurs along the slopes of the main Himalayan range between 7,000 unci 8,500
Flowers : June—August.

9. TOXOCABPUS, W. and A. (ex parte.)

*&>

_:

:

«'

Twining shrubs. Leaves opposite. Flowers in axillary dichotomous paniculate or racemose cymes. Calyx small, 5-lobed. Corolla-tube
short, usually campanulate; lobes overlapping to the left. Corona of
flattened scales attached to the stamina! tube. Filaments connate;
anthers minutely fimbriate at the tip. Stigma long and slender or
clavate. Fruit of 2 divaricate follicles. Seeds eomose.
Toxocarpiis faimaJensis, Falc.—A small twining evergreen climbe*.
Young shoots densely rusty-tomentose. Leaves 3—5 by '75—2 inches
elliptic or elliptic-oblong; shortly blunt-acuminate, base rounded subcordate or acute, densely rusty-tomentose on both sides when young,
glabrous above when mature; lateral nerves 6—8 pairs, slender, arcuate.
Petiole *&—"6 inch long, densely rusty-tomentose when young.
Flowers .*4-'# inch diameter, in axillary rusty-pubescent dichotomous
cymes about 1 inch long. Pedicels *l-'2 inch long. Bracts *1 inch
long, linear, pubescent. Calyx-lobes oblong, about *1 inch long, pubescent outside. Corolla-tube urceolate, as long as the calyx, white; lobes
• ligulate, villous at the base within, yellow. Follicles 4—6 by *4—*6
inch across the middle, gradually tapering to a point, rusty-pubescent
when young, ultimately glabrous. Seeds #5—*7 inch long, lanceolate;
coma 1—1*5 inches long.
Occurs on the central and outer hill ranges between 2,000 and 3,500 feet.
found in damp and shady ravines but is scarce. Flowers : July.

It is

10. TELOSMA, Coville.

mm

Twining undershrubs. Leaves opposite, usually cordate. Flowers
yellow or greenish, in axillary umbelliform cymes. Calyx 5-partite,
minutely glandular within. Corolla salver-shaped, tubs swollen below;
lobes overlapping to the right. Corona stamina!, processes adnate to the
back of the anthers, erect, laterally or dorsally flattened, sometimes 2lamellate, the inner lamella overlapping the membranous tip of the
anther and the stigma. Column rather large. Stigma umbonate or
capitate. Fruit of 1-2 lanceolate terete rather turgid follicles. Seeds
comose.
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Telosma pallida* Craib. Syn. Pergularia pallida, W. and A.—A
slender dextrorse climber dying back annually to the ground or a few
feet at the base persisting and attaining '35 inch diameter,. Bark pale;
brown and somewhat corky. Blaze without milky juice. Leaves 1*5-4*5
by 1—1*75 inches, ovate, acuminate, base rounded truncate or cordate,
more or less puberulous especially on the nerves or glabrous, a few
minute conical glands at the base of the midrib above, membranous,
dull dark green above pale beneath. Petiole *5—1*5 inches long.
Flowers 1—1*8 inches diameter, yellowish-green, unscented, in umbelliform extra-axillary cymes. Peduncle '2—*6 inch long, pubescent.
Pedicels *25—'6 inch long, pubescent. Corolla-lobes linear-oblong,
glabrous, twisted, glossy above. Corona of 5 erect membranous processes, each with a tongue-like prolongation from the inner face exceeding the stigma. Follicles usually solitary 2*5-4 by "7 inch, 'straight,
smooth, tapering to a blunt point. Seed *4 inch long; coma 1 inch long.
Occurs throughout the area up to 5,000 feet.

Bather scarce.

Flowers : June-July.

11. DBEGEA, E. Meyer.
Twining shrubs. Leaves opposite. Flowers greenish in umbelliform cymes. Corolla rotate; lobes broad, overlapping to the right.
Corona staminaJ, with fleshy spreading depressed lobes and a minute
inner cusp incumbent on the anthers. Column very sjaort, fleshy;
anther-tips short, inflexed. Stigma conical or dome-shaped. Fruit of
1-2 thick hard follicles, often ribbed when dry.
Dregea volubilis, Benth. Syn. Mar&denia volubilis, Cooke.—A
deciduous climber with rambling and dextrorse stems up to 35 feet high
and 6 inches diameter. Bark pale brown, slightly rough and corky
except on very old stems. Blaze *25—*7 inch, not fibrous, white, or pale
yellow closely mottled wTith orange or orange-brown sclerotic tissue and
tinged with chlorophyl, no milky juice. Twigs with conspicuous
circular lenticels. Leaves 3—7 by 2*5—5 inches, broadly ovate, abruptly short-acuminate, base cuneate rounded or cordate, pubescent on both
surfaces when young, puberulous beneath and glabrescent above when
mature, dull green above, somewhat glaucous beneatl\ lateral nerves 4-5
pairs including the basal prominent beneath, usually glandular at the
base of the midrib above. , Petiole *75—3 inches long. Flowers *5—*8
inch diameter, unscented, green, in dense drooping umbels, the& umbels
usually solitary pedunculate and extra-axillary, sometimes 2 or 3 in a
cyme. Peduncles 1—3 inches long, puberulous. Pedicels '*5—1*5
inches long, slender, puberulous. Corolla at first cup-shaped, ultimately
spreading, pubescent outside. Corona green, processes gibbous with a
short, beak towards the stigma. Follicles solitary or in pairs, pairs
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widely divaricate, 3-4 by 1—1*2 inches, slightly tapering to a blunt
point, clothed at first with deciduous rusty scurf. Seeds *4 inch long;
coma 1*5—2 inches long.
Occurs in the outer hills and subhimalayan tract up to 3,500 feet. Common in
open miscellaneous and hhair forests of the' Bhabar. Flowers : April—Jul/. Fruit :
April-May.

12. TYLOPHOEA, R. Br.
Erect or twining perennial herbs or underslirubs. Leaves opposite.
Flowers small or minute in umbelliform or racemose cymes. Calyx tripartite, glandular within. Corolla rotate; lobes broad, slightly overlapping to the right. Corona staminal, processes fleshy, depressed or
swollen, produced down to the corolla base, often free above. Column
very short. Anther-tips inflexed., membranous. Stigma disciform, 5angled. Fruit of 1-2 smooth, usually slender and acuminate follicles.
Seeds winged, comose.
JTylophoia exllis, Colebr.—A slender evergreen climber wifcu
dextrorse stems up to 15 feet high and "15 inch diameter. Leaves 3—5
by 1*25—2*5 inches,, ovate or ovate-oblong, gradually acuminate, base
rounded or cuneate, margin undulate, membranous, dull green above,
somewhat* glossy beneath, glabrous or with minute adpressed hairs
along the nejves above. Petiole "5—1'5 inches long. Flowers small in
few-flowered umbels, the umbels solitary or several on the branches of
extra-axillary cymes. Peduncle 1-2 inches long, very slender. Pedicels
not exceeding *25 inch long. Sepals ovate, hispid. Coronal processes
gibbous. Follicles 2*5—4 by *2-*3 inch, tapering at both ends, glabrous,
finely striated. Seeds "3 inch long; coma '5—1 inch long.
This plant has been collected near Garjia in the Bamnagar Division in sal forest
at 1,500 feet elevation, and again near Syimi in the lianikhet Division in banj fewest at
6,000 feet elevation. I have been doubtful whether to include this species as the stems
are scarcely if at all woody, but on the other hand they are perennial whereas the stems
of other Tylophoras found within our area are, I believe, only annual. Mowers : June.
F r u i t : April-May.

13. GONGRONEMA, Dene.
Twining shrubs. Leaves opposite. Flowers small, in axillary,
umbelliform or racemose cymes. Calyx 5-partite. Corolla urceolate,
subrotate or broadly campanulate; lobes slightly overlapping to the
right. Corona of 5 short scales adnate to thevbases of the anthers, or
none. Column short; anther-tips inflexed, membranous, concealing the
stigma. Stigma convex clavate or conical. Emit of 1-2" acuminate
follicles. Seeds comose.
Gong*onema nepalense, Dene.—A dextrorse climber. Young
shoofcs minutely puberulous. Leaves 3*5—7 by 1*5—3*5 inches, oblong
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elliptic or ovate, abruptly sliort-acmninate, base cordate or S3metimes
rounded, margin sinuate, puberulcus on both surfaces when quite young,
glabrous when mature, lateral nerves 7—S pairs, with several conical
glands at the base of the midrib above. Petiole *6—1*5 inches Jong.
Flowers '25 inch diameter, yellow, arranged in subumbellate heads at
the ends of the branches of extra-axillary trichotomous pedunculate
cymes. Peduncles 1*5—4*5 (rarely 6) inches long. Pedicels *05—"2
inch long, puberulous. Corolla campanulate, glabrous outside, ciliate
on the margins of the triangular-oblong petals. Coronal procesfes
obsolete. Follicles often single, widely divaricate when two, 2*5—3 by
*2~*3 inch, gradually tapering to an acuminate point, puberu'ous when
young. Seeds '25 inch long; coma 1-2 inches long.
Occurs throughout the subhimalayan tract and central and outer hills between
1,500 and 4,000 feet, but does not appear to be common. Flowers : July-August.

14. G-YMNBMA, R. Br.
Twining shrubs or undershrubs. ...Leaves opposite. Flowers small
in umbellate cymes. Calyx 5-partite. Corolla sub-rotate, campanulate
or urceolate; lobes subvaivate or narrowly overlapping to the right.
Corona 0 or corolline of fleshy processes on the throat produced downwards on the tube as double villous ridges. Column short; mnther-tips
membranous. Stigma large, conical or domed, projecting beyond the
anther-tips. Fruit of 1-2 smooth slender acuminate follicles. Seeds
margined, comose.
Gymnema tingens, W, and A.—An evergreen climber with dextrorse "stems up to 2 inches diameter and 40 feet high. Bark pale brown,
very rough and corky in close ridges with deep furrows between. Blaze
*25—*4 inch, cheesy, not fibrous, white, exuding a milky juice which
separates on exposure into watery and creamy components. Twigs
green, terete, sometimes hollow. Young shoots with a band of hairs
running down the internodes. Leaves 4—9 by 2*5—7*5 inches, ellipticoblong or ovate, abruptly short-acuminate, membranous, ba^e obtuse
rounded or subcordate, puberulous on both surfaces when young especially on the nerves beneath, glabrous or glabrescent wheiS mature, dull dark
green above, paler beneath; lateral nerves 5—8 pairs. Petiole '75—3
inches long. Flowers *3~*4 inch diameter, pale buff, in pedunculate,
umbelJiform, pubescent, extra-axillary cymes 1—1'5 inches long.
Peduncles ."25— '75 inch long. Pedicels slender, *3—*6 inch long.
Corolla puberulous outside; tube campanulate. Follicles usually single
4—4*5 by 1 inch, smooth, glabrous.
Occurs throughout the area up to 4,000 feet. Fairly common an sal forests of the
Bhabar, scarce in the hills. Flowers : June—August. Fruit : November—March.
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15. MAESDENIA, R. Br.
Twining, rarely erect shrubs. Leaves opposite. Flowers in
umbellate or corymbose cymes or panicles. Calyx 5-partite, usually
glandular within. Corolla campanulate urceolate or rotate, lobes overlapping to the right. Corona single or doubb; corolline thickened or
fleshy and a villous ring in the throat or none; staminal of 5 appendages,
fleshy flattened and membranous above with erect tips incumbent on
the anther, or exceeding it and meeting over the top of the stigma,
rarely obsolete. Column short; anther-tips membranous. Stigma
convex or elongated. Fruit of 1-2 lanceolate or poniard-shaped folh'cles.
Seeds margined, comose.
I.—Mature leaves dark glossy green and glabrescent
above. Flowers dark purple in single umbels
... 1.
II.—Mature leaves dull green and pubescent above.
1. Flowers orange-red in cymes 1-2 inches across... 2.
2. Flowers greenish-yellow in cymes 2—5 inches
across
...
...
...
... 3.

lucida.
Roy lei.
tenacissima.

1. MarsdCHia lucida, Edgeio.—An evergreen climber with dextrorse
stems up to 40 feet high and 1 inch diameter. Bark pale brown, smooth,
with conspicuous raised circular lenticels. Blaze *l-'2 inch, white or
pale yellow^ with long silky fibre, exuding milky juice. Young shoots
and leaves clothed all over with pale brown pubescence. Leaves 3'5—7*5
by 2—1- inches, elliptic or ovate-oblong, rather abruptly acute or acuminate, base rounded or cordate, rather thick, glabrescent when mature,
dark glossy green above, pale dull yellowish-green beneath. Petiole
*8—1*6 inches long, stout, channelled above. Flowers *6—*8 inch diameter, fragrant, dark purple or purplish-red in many-flowered dense
pedunculate extra-axillary umbels 1-2'5 inches across. Peduncles *5—2"5
inches long, stout, clothed with, pale brown pubescence. Pedicels
*4—*6 inch long, stout, pubescent. Corolla sub-campanulate, clothed
on the inside with short white hairs. Coronal scales subulate, as long as
the anthers. Follicles solitary, 3—5*5 by "75—1 inch, straight, beaked,
glabrous, pericarp finely striate. Seeds *5-*6 inch long; coma 1*5 inches
longOccurs throughout the central and outer"hill ranges between 5,000 and 8,500 feet
Generally scarce but may be locally common as for instance at Naini Tal. Usually in
dense oak forest. Flowers: July—October. F r u i t : March-April.

2. Marsdenia Roylei, Wight. Vein. Murkhila, A.—A climber
with dextrorse stems up to 25 feet high and 1*5 inches diameter. Bark
pale brown, rough, corky and deeply fissured on old stems. Blaze
•15—"3 inch, rather fibrous, white streaked with pale orange, exuding
milky juice. Twigs pale, with conspicuous lenticels, pubescent or
tomentdse. Leaves 4—7 by 2*5—5 inches, ovate, acuminate, base
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cordate, pubescent on both surfaces, dull green above; basal nerves 3—5,
lateral nerves 3—5 pairs above the basal, prominent beneath. Petiole
1«5—3*5 inches long, terete, tomentose. Flowers "3 inch diameter,
orange-red, in compact, many-flowered, erect, pedunculate, extra-axillary cymes 1-2 inches across. Peduncles *5—1*5 inches long, stout,
tomentose. Pedicels "l-"2 inch long, tomentose. Corolla campanulate,
pubescent without, villous within. Corona of 5 slender subulate processes with free, erect, converging tips much exceeding the anthers.
Follicles solitary, 3 by 1 inch, straight, beaked, hairy with thick deeplywrinkled pericarp.
Occurs throughout the hills between 4,000 and 7,000 feet. Fairly common both in
scrub and in oak forests, often on rocky ground. Flowers : May—July.

3. Marsdenia tenacissima, W. and A.—A deciduous dextrorse
climber with stems up to 12 feet high and "5 inch diameter. Bark pale
brown, fairly smooth becoming deeply furrowed and corky when old.
Blaze with milky juice. Young shoots and leaves softly pubescent or
tomentose. Leaves 4—7 by 3—5 inches (rarely up to 9 by 8 inches),
broadly ovate, apex abruptly short-acuminate or with a short cusp, base
deeply cordate with rounded lobes, basal nerves 5—7 with 2 or 3 lateral
pairs above the basal, pale dull green on both surfaces,, more or less
pubescent even when mature. Petiole 1*5—2*5 inches or rarely up to
4*5 inches long, terete, tomentose. Flowers *4-*5 inch diameter, rather
waxy, greenish-yellow with a somewhat offensive odour, more or less
fascicled on the tomentose branches of extra-axillary branched cymes
2—5 inches across. Pedicels "15—*45 inch long, tomentose. Calyx
densely pubescent. Corolla subcampanulate, densely pubescent outside.
Corona with erect linear-oblong appendages which curve over the top of
the stigma, their bases dividing into two fleshy ridges. Follicles usually
solitary, 4'5—5 by 1*2—1*4 inches, gradually tapering to a short blunt
point, with longitudinal wrinkles, densely hairy. Seeds *4 inch long;
coma 2 inches long.
Occurs probably throughout the central and outer hill ranges as well as the
subhimalayan tract, but it appears to be scarce. ' Flowers : April—June. F r u i t :
January—March.

16. LEPTADENIA, R. Br. e
Shrubs, climbing or erect and then with stiff almost leafless stems.
Leaves opposite. Flowers small in axillary umbelliform cymes. Calyx
5-lobed, egiandular. Corolla sub-rotate; lobes spreading pubescent or
bearded, valvate in bud. Corona double; corolline of small processes in
the throat between the lobes; staminal of an annular thickening or
undulate wing. Column short; anther-tips inflexed, with or without
appendages. Stigma 5-angled. Fruit of 1-2 thick smooth follicles.
Seeds winged, comose.
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Leptadenia reticulata, W. and A.—A deciduous climber with
dextrorse stems up to 15 feet high and 3 inches diameter. Bark pale
yellowish-brown, very rough and somewhat corky with rather deep
furrows. Blaze "25 inch, not fibrous, very hard, pale orange, without
milky juice. Twigs smooth, not lenticellate, with silky fibrous bark.
Young parts hoary-tomentose. Leaves 1*5—3 by *5—2 inches, ovate or
ovate-lanceolate, base usually truncate or rounded sometimes cuneate or
subcordate, apex acute or short-n.cuminate, coriaceous glabrous or puberulou's above, shortly hairy or pubescent beneath when mature, lateral
nerves 5—7 pairs. Petiole "5—1 inch. long. Flowers *2-"3 inch 'diameter, greenish-white or-yellow, in many-flowered umbellate cvmes.
Peduncle *25—"5 inch long, pnherulous. Pedicels "15—"25 inch long,
puberulous.
Corolla funnel-shared-: lobes villous on both surfaces.
Corona of 5"broad, low, fleshy, rather inconspicuous processes. Follicles
solitary, 2*5—3*5 by *8—1 inch, widest about one-third from the base,
glabrous, with, a raised ridge running down one side. Seeds *2—"25 inch
lon$; coma 1*2—1*5 inches long.
Only recorded from the Bamnagar Div.isi.on where it was found growing- on the
banks of the Kosi river opposite G-arjia at 1,400 feet elevation. Flowers ; June—August.
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Trees, erect or-climbing shrubs or herbs. Leaves opposite, simple;
stipules present or reduced to a transverse line. Mowers usually regular,
hermaphrodite, in simple or compound cymes, sometimes solitary, cymes
rarely capitate. Calyx small, inferior, lobes 4-5. Corolla gamopetalous,
4-5-lobed, the lobes imbricate or valvate. Stamens 4-5, inserted on the
corolla-tube, alternate with the lobes. Ovary free, usually 2-celled;
ovules 1-many in each cell; style simple ; stigma capitate or bifid. Fruit
a septicidal capsule or indehiscent berry.
i

Erect shrubs. Fruit a capsule
A climber. Fruit a berry

...
...

...
...

... 1.
... 2.

Buddleia.
Gardneria.

1. BUDDLEIA, ninn.
JFrees or shrubs. Leaves entire or toothed, united by a stipular
line. Flowers 4-merous, in axillary or terminal and panicled sometimes
very dense or globose cymes. Calyx campanulate. Corolla campanulate, tubular or sub-rotate; lobes imbricate. Anthers subsessile.
Ovary 2~ce*led; ovules many in each cell; stigma clavate or capitate.
Fruit a septioidally 2-val.ved capsule. Seeds many.
Leaf-base cordate or hastate. Flowers lilac
Leaf-base narrowed into the petiole. Flowers white

... 1.
... 2.

paniculaia.
asiatica.

1. Buddleia paniculata, Wall. Vern. Phurpattia or Daia, NG.—
An erect deciduous or subdeciduous shrub 4—8 feet high with stems up
to 4 inches diameter. Bark pale brown exfoliating in thin fibrous strips.
Twigs, leaves beneath and inflorescence clothed with soft white tomentum. Leaves variable in size, usually 3—6 by 1*5—2 inches, ovate or
oblong, base cordate or hastate, margins coarsely sinuate-dentate; those
on flowering shoots often smaller, entire with cuneate or rounded base;
all thick, nerves depressed above, clothed above with deciduous white or
tawny tomentum, densely white-tomentose beneath. Petioles up to 1
inch long, tomentose, usually not winged but sometimes broadly winged,
the wings amplexicaul or not. Stipules represented by merely a raised
line uniting the petioles, or rarely forming a broad band up to 1 inch
wide. Flowers *3-*4 inch diameter, mauve or pale lilac, fragrant, in
short dense spikes arranged in a leafy interrupted terminal panicle.
Corolla-tube '25—'3 inch long, cylindric, deep orange inside. Capsm'e
'2—*25 inch long ellipsoid, tomentose.
Occurs throughout the hills between 3,500 and 8,500 feet.
southern and rocky slopes. Flowers : March—May.

24

Fairly common on bare
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2, Biddleia aslatlca* Lour. ,Vern. Sinwali, H. and E.—An
evergreen shrub up to 10 feet high and stems up to 1 inch diameter.
Twigs, leaves beneath and inflorescence clothed with a thin, nearly
white, felted, stellate tomentiim.. Leaves 3—6 by '75—1'5 inches,
lanceolate, acuminate, entire or serrulate, upper surface with scattered
stellate white hairs when young becoming glabrous "when mature, base
narrowed, lateral nerves 11—13 pairs, depressed above and prominent
beneath. Petiole 0—'4 inch long. Flowers *2 inch diameter, white,
faintly scented or not, solitary or fascicled, in dense terminal and axillary
solitary or panicled usually continuous spike's 2—8 inches long. Corolla
•15—*25 inch long, tomentose without and in the throat. Capsules '2
inch long, ellipsoid, glabrous, on short deflexed pedicels. Seeds minute.
Occurs throughout the area, tip to 4*500 feet. Fairly common in exposed places,
often in dry stream-beds or on landslips or eroded slopes. Frequently cultivated in
gardens. Flowers : January—April F r u i t : December-January.

2. GAEDNEEIA, Wall.
Climbing glabrous shrubs. Leaves entire, the petioles competed
by a stipular line. Flowers in axillary pedunculate cymes.' Calyx small,
deeply 4-5-lobed. Corolla rotate; lobes 4-5, thick, valvate in bud.
Stamens 4-5; filaments very short; anthers subconnate. Ovary 2celled; ovules 1 in each cell; stigma shortly 2-lobed. Fruit a globose
2-seeded berry, the pericarp fleshy.
Gardneria angnstifolia, Wall—An evergreen climber with dextrorse
stems up to 6 feet high and *5 inch diameter, glabrous except the
flowers. Bark pale, slightly rough owing to numerous small raised
circular lenticels. Twigs smooth, green, terete. Leaves 2*5—4*5 by
*7—T4 inches, lanceolate, acute or acuminate, base rounded or obtuse,
margin undulate, coriaceous, somewhat glossy on both surfaces; lateral
nerves rather indistinct about 7—10 pairs. Petiole '1—'5 inch long,
rather deeply grooved above. Flowers *5-*6 inch diameter, white, .waxy,
scented, usually solitary and axillary rarely in 2-3—flowered cymes.
Peduncles *4—*9 inch long, curved downwards in flower, rarely two in
a leaf-axil. Calyx less than '05 inch long, obscurely lobed. Corolla cupshaped, glabrous without, villous within. Berry •25'—,4 inch diameter,
globose, shining, scarlet, crowned with the persistent style. Seeds
black, embedded in orange-coloured pulp.
Occurs probably throughout the central and outer hill ranges between 6,000 and
8,000 feet. I airly common m shady oak forest, especially of Quercus dilatota, but it
seems to be local and has not yet been collected in G-arhwal'. Flowers: May-June
F r u i t : April-May.
•
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Herbs shrubs or trees, rarely climbers, often hispid or scabrous.
Leaves alternate, rarely opposite, exstipulate. Flowers usually regular
and 5-merous, exceptionally 4-or 6—8-merous, hermaphrodite or rarely
polygamous, usually in dichotomous scorpioid cymes, rarely solitary or
sub-racemose. Calyx inferior. Corolla gamopetalous, often with scales
in the throat; lobes imbricate in bud, rarely twisted. Stamens o:i the
corolla-tube. Ovary 2-celled with 2 ovules in each cell or 4-celled with 1
ovule; style simple or forked, stigmas capitate or 2-lobed. Fruit a drupe
or dividing into 2—4 nutlets.
I.—Trees.
1.

#

Style twice forked. Calyx shortly lobed.
Drape more than ' 3 inch diameter
... 1.
2. Style bifid. Calyx deeply lobed. Drape less
than *3 inch diameter
...
... 2.
II.—A small shrub
...
...
...
... 3.

Cordia.
Ehretia.
Rhabdia.

1. COEDIA, 'Linn.
Trees or shrubs, sometimes subscandent. Leaves alternate or subopposite, entire or toothed. Flowers polygamous, in dichotomous corymbose cymes or clusters. Calyx tubular or campanulate, accrescent in
fruit, teeth, usually short, often irregular. Corolla tubular or funnelshaped or campanulate; lobes 4—8, reflesed. Stamers 4—8, usually
hairy at the base; anthers exserted. Ovary 4-celled. Style twr-e
forked. Fruit a drupe; stone hard 1—4-celled.
Bark with close longitudinal cracks. Leaves not or
scarcely scabrous above. Calyx not ribbed, glabrous
without
...
...
...
... 1.
Bark quite smooth. Leaves scabrous above. Calyx
ribbed, pubescent outside
...
...
... 2.

obligua.
vestita.

1. Cordia obliqua, Willd. Syn. G. Myxa, Linn, of many
authors. Vern. »Lisom or Lisara, Gen. Bherao, R.—A mediumsized deciduous tree up to 7 feet girth and 75 feet high. Bark pale
brown, fairly smooth or roughish, with close longitudinal shallow
cracks and often with a few distant deep fissures on old stems. Blaze
"6—1 Inch, coarsely fibrous, soft, pale yellow or whitish rapidly turning
dirty green on exposure. Young shoots more or less tomentbse.
Leaves alternate, 8—5 by 2*5—4*5 inches, variable, orbicular broadly
ovate ovate-elliptic or obovate, obtuse or more or less abruptly acuminate,
bsise rounded QT euneate, margin entire or more or less sinuate-cleniaie,

372'

121—BOBAGINAORffi}. .

glabrous or nearly so above, more or less pubescent especially in the
axils of the nerves beneath, lateral nerves 4—7 pairs of which 1-2 pairs
are basal Petiole '7—1*5 inches long. Mowers '2—"4 inch diameter,
white, fragrant, in terminal and axillary, lax, pedunculate cymes 2—4
inches across. Peduncles 1-2 inches long, usually terminating short
lateral branches. Pedicels short. Calyx '2 inch long, glabrous, not
„ ribbed, persistent and much enlarged in fruit. Corolla-tube as long as
the calyx. Drupe *4—'75 inch diameter, globose or ovoid, yellowish
or pinkish containing a single large stone surrounded by milky-white
sticky mucilage.
Occurp throughout the area up to 5,000 feet. "Very common and found in most
types of moist forest. Flowers : March-April. Fruit: June-July.

2, Cordia 'yestlta, Hook. /. and T. Verm
Batoda, G-..
Bariul, K.—A small deciduous tree with crooked stem up to 4 feet girth
and 35 feet high. Bark greenish-grey, quite .smooth, exfoliating in long
thin reddish-brown • strips which disclose the new greenish-yallow bark
beneath. Blaze '35—"75.inch, soft, cheesy, pale yellow rapidly turning orange-brown on exposure. Young shoots clothed with rustybrown tomentum. Leaves alternate, &—8 by 3—6 inches, orbicular
broadly ovate or obovate,' apex usually rounded, base rounded or
cuheate ;• margins undulate, scabrous above, tomentose but ultimately
glabrous beneath, lateral nerve's 4—7 pairs of which 1-2 pairs are basal"
or subbasal. Petiole 1—1*5 inches long. Flowers *5 inch diameter,
yellowish-white, in denise compound cymes; males in. .unilateral
racemes. Peduncles and pedicels tomentose. Calyx *4 inch long,
pubescent" and more or* less ribbed without, persistent and somewhat
enlarged in fruit. Corolla-tube as long • as the calyx. Drape '6—*8.
inch diameter*, depressed-globose,, yellow, about one-third embedded in
the accrescent calyx, containing a single, stone surrounded by a viscous
translucent jelly. " •
Occurs throughout the area between 1,000 and 4,000 feet. Fairly common in
miscellaneous forests along the outer hill ranges. Flowers : March-April. Fruit: JuneJuly. •

2. EHEETIA, • Linn.
Trees or shrubs. Leaves alternate. Flowers small, white, in
corymbose or panicled cymes, rarely solitary. Calyx small, 5-partite.
Corolla with a short cylindric tube; lobes 5. Stamens 5, usually
exserted. Ovary 2-eelled; style 2-fid or 2-partite; stigma capitate.
Fruit a drupe with one 4-celled, two 2-celled or four 1-celled pyrenes,
one or more of the pyrenes or seeds frequently suppressed.
Leaves serrate. Flowers '15—•• 2 inch diameter
'•'' ^Leaves'entire. Flowers -a—-5 inch diameter

... 1. " acuminata.
... g, &wfr..-

-
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1. Bfapetia acuminata, R. Br. Vein. Punera, NG. Pudila, H.—
A medium-sized or fairly large deciduous tree up to 6 feet girth and 60
feet high. Bark pale bluisli-gvey often silvery-white in parts, fairly
smooth' with rather distant shallow or deep vertical fissures. Blaze
'5—1 inch, soft, fibrous, the fibres interlacing and giving a cellular
appearance, pale yellow rapidly turning orange-brown on exposure.
.Young shoots pubescent. Leaves 3—7 by 1"2—2*5 inches, usually '
elliptic-oblong, acute or acuminate, sharply serrate, teeth with incurved
points when young, base narrowed rarely bounded, midrib sparsely
adpressed-hairy above and nerves slightly hairy in the axils beneath,
usually with a few scattered hairs on the upper surface otherwise
glabrous, lateral nerves 6—9 pairs. Petiole '5—1*2 inches long.
Flowers '15—• 2 inch diameter, white, scented, sessile, clustered on the
branches of dense, pyramidal, terminal, pubescent panicles 3—6 inches
long, the lower branches often axillary. Corolla twice as long as the
calyx. Drupe *15 inch diameter, globose or ellipsoid, nearly black
when ripe, with 2 pyrenes^and 4 seeds.
Occurs throughout the area up to 6,000 feet. Never very common but generally
distributed. Usually found bordering streams in open situations. I have measured a
tree in North Garhwal 10'5 feet girth and 80 feet high. Flowers: March—June.
F r u i t : Jufie-July.

s

2, Efiretla laeris, Boxb. Vern. KJioda, Gen. CKarnmr, Gen.
Mendu, G.—A small deciduous tree up to 4 feet girth and 35 feet high.
Bark pale yellowish-brown or ashy white, smooth, often thinly mealy
on the surface, with small raised lenticels and sometimes with horizontal cracks or wrinkles. Blaze *3o—*6 inch, soft, not fibrous, white or
pale yellow lightly freckled with 'orange* or reddish-brown, the whole
rapidly turning orange-brown on exposure. Young shoots glabrous or
with a scurfy pubescence. Leaves 3—7 by 2—4 inches, very variable,
usually broadly elliptic or elliptic-obovate, apex rounded or acuminate,
base usually cuneate, usually glabrous or nearly so when mature but
* sometimes pubescent, dark glossy green on both surfaces; lateral nerves
5—8 pairs, prominent beneath. Petiole *5—1 inch long. Flowers
*3—*5 inch diameter, white, faintly scented, sessile or shortly pedicelled,
in axillary and terminal dichotomous scorpioid cymes 2—4 inches across,
appearing before or with the young leaves. Corolla-tube exceeding the
calyx. Drupe *15—*35 inch diameter, depressed-globose, somewhat
2—4-lobed, of a deep orange colour, mostly 4-seeded, ^he seeds surrounded by juicy pulp.
Oecirrs throughout the area up to 3,500 feet. Common both in dry miscellaneous
and sal lorests. The leaves have a slightly foetid smell when crushed.
Flowers:
F e b r u a r y &pril. Fruit > April-May.
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3,

EHABDIA, Mart

A shrub. Leaves small, alternate or clustered. Flowers small, 5merous, terminal or in few-flowered terminal racemes on short lateral
branches. Calyx 5-partite; lobes imbricate. Corolla deeply 5-cleft; tube
short; lobes imbricate. Stamens 5. Ovary 2-celled with 2 ovules in
each cell, or imperfectly 4-celled with 1 ovule in each cell; stigma capitate or minutely 2-lobed. Fruit a drupe with 4 crastaceous 1-seeded
pyrenes.
Rhabdia lycioldes, Mart.—A small shrub 2—4 feet high with erect
or prostrate straggling branches. Young shoots glabrous or pubescent.
Leaves alternate, *5—1*2 by *2—"35 inch, linear or spathulate, entire,
apex rounded and sometimes apiculate, base narrowed, glabrous or more
or less densely adpressed-hairy. Petiole *05 inch long. Flowers '25—*4
inch diameter, pink or reddish-lilac, on short pedicels, usually 2-3 at
the ends of short lateral branches. Calyx "2 inch long, persistent, fleshy,
sparsely hairy; lobes lanceolate, acuminate. Corolla subcampanulaie;
lobes spreading, twice as long as the tube. Drupe *15 inch diameter,
subglobose, orange-red.
Occurs along the bed of the Kali river in East Almora between Sheem and
Bhergaon according to Mr. W. J. Lambert. Duthie also recorded it fro& this part
though there are no specimens from our area at Dehra Dun. This shrub is ^ound in rocky
river beds, frequently in such a position thai; it is completely submerged during the rains.
According to Mr. J . F . Duthie the plant found in Eumaon is Edgeworth's R. sericea
which is distinguished by its very silky pubescence. Flowers : October-November.
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^ Herbs or shrubs, usually twining, rarely trees. Leaves alternate
or in parasitic species absent, exstipulate. Flowers regular, hermaphrodite, in axillary bracteate cymes, rarely solitary. Calyx of 5 sepals,
free or connate at the base, persistent and sometimes accrescent or
winged in fruit. Corolla campanulate,-funnel-shaped or subrotate; limb
subentire to deeply 5-lobed, usually plaited in bud. Stamens 5, rarely
4, on the corolla-tube. Disk usually annular. Ovary superior of 2
(rarely 3—5) carpels, 1—4-celled; ovules 2 in each carpel; styles 1-2 cr
almost nil; stigmas various. Fruit a berry or capsule dehiscing by 2
'valves or circumsciss or irregularly. Seeds 4—2, rarely 1.
I.—Flowers small, very numerous in panicles
II.—Flowers large, solitary or few together.
1. Leaves glabrous above, silky beneath.
0
Flowers white
...
...
2. Leaves roughly hairy on both surfaces.
Flowers purple
...
...

... 1.

Parana.

... 2.

Rivea.

... 3.

Lettsomla.

1. POBANA, Burnu
Scrambling or twining shrubs. Leaves entire, usually cordateFlowers in copious panicles. Calyx of 5 small sepals when in flower,
very accrescent in fruit, developing into large veined wings. Corolla
campanulate or funnel-shaped; limb subentire or lobed. Filaments
slender. Disk annular or nil. Ovary 2-eelled; ovules 2—4. Fruit a
membranous capsule, indehiscent or 2-valved. Seed 1.
Porana panicnlata, Roxh, Vern. Bdmni, K and K. Eng. Bridal
Wreath.—An evergreen climber with dextrorse stems up to 40 feet high
and 2*5 inches diameter. Bark pale yellowish-brown, rough and rather
corky. Blaze *05—*2 inch, whitish turning brown on exposure. Twigs
clothed with dense short grey tomentum. Leaves variable in size, usually
3—7 by 2—6 inches, often much smaller in the region of the inflorescence, ovate, acuminate, base cordate, membranous, softly grey-pubescent on both sides Wit chiefly beneath, ultimately glabrescent except the
nerves, basal nerves 5—7. Petiole usually 1—4*5 inches long, tomentose. Flowers *15—*2 inch diameter, white, faintly scented, very
numerous, in large axillary and terminal leafy drooping panicles. Bracts
leaf-like, persistent. Corolla '2—'25 inch long, campanulate, shortly
lobed. Capsule "3 inch long, ovoid, pubescent or tomentose, supported
by the persistent calyx of which 3 or all the sepals are enlarged.
Occurs throughout the area up to 4,500 feet. Common in open scrub and miscellaneous forests. Flowers: October-November. F r u i t : January.
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2. EIVBA, Cftofc.
Erect or twining shrubs. Leaves cordate. Flowers in fewflowered cymes, often supported by large bracts at their base. Calyx of
5 sepals. Corolla large, salver-shaped, scarcely lobed. Disk annular.
Stamens included; filaments sometimes bearded at the base. Ovary 4celled with 4 ovules; style slender; stigmas 2,. linear-oblong.
Fruit
baccate or indehiscent and nearly dry, pericarp ultimately breaking up
irregularlyRiirea omata, Choisy.—A shrub with weak suberect and spreading
or dextrorse stems 2—6 feet high and up to *35 inch diameter. Twigs
with a large pith and more or less densely covered with whitish hairs.
Leaves orbicular-cordate or reniform, broader than long, 2—5 by 3—7
inches, apex rounded or retuse often apiculate, entire, glabrous above,
more or less densely clothed with whitish adpressed silky pubescence
beneath, basal nerves 7—9. Petiole 1*5—5 inches long, silky pubescent,
with a large greenish gland on either side of the apex beneath. Flowers
2*5—3'5 inches diameter, white, fragrant, in axillary peduncled S—7flowered heads. Peduncles 1—5 inches long, stout, densely hairy.
Pedicels very short. Bracts linear *5—*75 inch long. Sepals *5—*75
inch long, broadly oblong, acute, thickly hairy without. Corolla-tube
2-3 inches long; limb twisted to the left and sparsely hairy*without in
bud, glabrous after expanding. Capsule *4-'5 inch dianreter, globose,
smooth, glossy, chocolate-brown; the thin outer envelope loosely enclosing 1—4, usually 4 seeds surrounded by thin white mealy tissue.
Occurs throughout the area up to 3,500 feet. Bather scarce.
Usually in dryplaces. The species described above is probably var. Griffithii, F . B. I. though the
corolla is there described as glabrous even in bud. The corolla is probably glabrous or
slightly hairy in bud. Flowers : July—September. Fruit : October—December.

S. LETTSOMIA, Roxb.
Climbing shrubs. Flowers in peduncled corymbose or capitate
cymes; bracts conspicuous. Calyx of 5 sepals, more or less accrescent
and often thickened and enlarged in fruit. Corolla tubular, funnelshaped, lobes small. Stamens 5, usually included; filaments usually
enlarged and villous at base. Disk annular. Ovaryr 2-celled, 4-ovuled;
style filiform; stigma of 2 rounded lobes. Fruit baccate, indehiscent,
sometimes dry, 4—1-seeded.
Lettsomia Thomson!, Clarke.—A dextrorse climber, the shoots
dying back, annually to. a persistent basal portion which attains 10 feet
long and 1 inch diameter. Bark pale brown, slightly rough. Blaze *1
inch, fibrous, exuding a milky juice. Twigs rough, clothed with long
spreading bristly pale hairs. Leaves variable in size, usually 3—6 by
2—4 inches, ovate, gradually acuminate, base more or less deeply.
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cordate, entire, clothed on both surfaces with long bristly spreading
hairs, dull green above; lateral nerves 10—13 pairs, prominent, nearly
parallel, abruptly curved upwards near the leaf-margin, the bases of the
lowest 2—4 pairs approximate. Petiole '5—3 inches long, hairy,
Flowers 1—1*5 inches diameter, purple, in axillary peduncled usually
1—3-flowered heads. Peduncles '5—4 inches long, jrabescent. Pedicels
usually very short. Bracts '3—'5 inch long, oblong or oblanceolata,
deciduous, much less hairy than the sepals. Sepals *5 inch long,
densely fulvous-hirsute without, coriaceous and somewhat enlarged in
fruit. Corolla 1*5—2 inches long, with fulvous hairs on the lanceolate
bands outside. Fruit "4-*5 inch diameter, ovoid, rather fleshy, smooth,
shining, bright orange or orange-red. Seeds 2—4, '2 inch diameter,
pale brown.
Occurs probably throughout the area up to 4,500 feet, but is scarce. Sometimes
found en dry, hot, southern slopes. Flowers: September-October. Fruit : NovemberDecember.
0
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LXIII.—SOLANACEiE.
Herbs or shrubs erect or climbing or rarely small trees. Leaves
alternate, often in unequal pairs, rarely clustered, never truly opposite,
usually simple, exstipulate. Flowers regular and 5-merous (except in
the gynoecium), more rarely zygomorphic, or 6-7-merous in cymes or
on solitary or clustered pedicels. Calyx inferior, usually persistent.
Corolla funnel-shaped campanulate or rotate, often plicate. Stamens
on the corolla-tube. Ovary 2-celled or imperfectly 1- or 4-cslled, rarely
3—5-celled; ovules many, on prominent peltate placentae; style simple;
stigma 2-lobed or-partite. Fruit baccate or capsular, usually 2-celled,
many-seeded.
Calyx in fruit not overtopping the berry. Stamens dehisc• "ing apically
...
...
...
... 1. Solanum.
Calvx in fruit enclosing the berry. Stamens dehiscing
"longitudinally
...
...
...
... 2. Withania.

1. SOLANUM, Linn.
m

Herbs or shrubs, sometimes climbing, rarely small trees, sometimes spinous. Leaves alternate or subopposite, entire lobed or pinnatifid. blowers cymose, rarely solitary. Calyx 5—10-toothed, not or
somewhat enlarged in fruit. Corolla rotate, rarely campanulate; limb
plicate, usually 5-lobed. Filaments short; anthers usually connivent
in a cone. Ovary usually 2-celled. Fruit a berry.
I.—Unarmed. Flowers white
...
...
... 1. verbascifolium.
II.—Armed. Flowers mauve or violet.
1. Flowers in racemose cymes only. Berry '4-"5
inch diameter
...
...
... 2. indicum.
2. Flowers in cymes or solitary. Berry "8—1*3
inch diameter
...
...
... 3. incanum.

1. Solaxram mbascifolium, Linn, Vern. Asedu or Ashetu,
Gen. Ban-tamakhu* Gen.—An evergreen shrub or small tree up to
20 feet high and 6 inches diameter. Bark pale brown, fairly smooth,
with conspicuous circular raised lenticels. Blaze *15—*3 inch, somewhat fibrous inside, pale yellow or whitish tinged with chlorophyl towards the exterior. Twigs leaves and inflorescence clothed with a
dense pale tomentum of scurfy stellate hairs. Leaves 6—12 by 3—6
inches, elliptic-lanceolate or elliptic-ovate, acuminate, entire, velvetypubescent above, densely woolly beneath, base acute or sometimes
rounded, lateral nerves 8—12 pairs. Petioles 1-2 inches long. Flowers
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'5—'75 inch diameter, white, in woolly dichotomous pedunculate cymes
2—5 inches across- Peduncles 1—4 inches long, stout, terminal in
flower becoming -lateral in fruit. Pedicels *l-'2 inch long, stout. Calyx
densely stellate-woolly. Corolla '4-"5 inch .long; lobes stellatelypubescent outside. Berry *3—'5 inch diameter, globose, yellow, stellately pubescent at first, supported by the somewhat enlarged calyx.
Occurs throughout the area up to 4,500 feet. Common, especially on waste ground
and in moist localities. Flowers and fruit throughout the year, but chiefly May—October.

2. Solanmm indicum, Linn. Vern'.
Ban-bhatta, Gen.—An
erect shrub 3—8 feet high with stems up to 1*5 inches diameter. Bark
pale brown, fairly smooth, thinly corky, lenticellate. Stems and
branches armed with yellowish, compressed, often curved, short prickles.
'Leaves 2—$ by 1—3 inches, ovate, subentire sinuate or lobed, stellately
pubescent above, tomentose beneath,' base cordate truncate or cuneate,
often unequal-sided, lateral nerves about 3-4 pairs. Petiole *5—1*5 inches
long. Petiole and midrib on both sides, and sometimes the lateral
nerves also, armed with straight yellowish prickles. Flowers "9—1*3
inches diameter, mauve or violet, in extra-axillary racemose cymes
I'D—2 inches long. Pedicels "3—*o inch long, tomentose, often prickly.
Calyx tomentose, often prickly. Corolla '3—*5 inch long, stellately
hairy outside. Stamens bright yellow. Berry '4-*5 iiTch diameter,
globose, smooth, bright orange-yellow, supported by the "persistent calyx
,which is not enlarged.
Occurs throughout the area up to 5,000 feet. Common on waste ground, frequently on gravelly banks bordering streams. Flowers and fruit throughout the year.

3. Solanum ineanum, Linn,—An erect shrub 2—5 feet high with
stems up to 1/25 inches diameter. Bark pale greenish-grey or ashy
white with numerous circular raised lenticels. Stems and branches
armed with compressed, straight" or slightly curved short prickles.
Leaves 3—6 by 1"5—3 inches, elliptic, subentire sinuate or shallowly
lobed with rounded lobes, stellately pubescent above, tomentose beneath;
base cordate truncate or cuneate, often very unequal-sided. Petiole
:5—1'5 inches long. Petiole, midrib on both sides and sometimes the
lateral nerves also, usually armed with straight "prickles. Flowers 1
incb diameter, mauve, solitary or several in a racemose cyme. Calyx
tomentose, often prickly. Corolla '5—"75 inch long, stellately hairy
outside. Stamens yellow. Berry *8—1*3 inches diameter, globose,
smooth, bright yellow, supported by the persistent enlarged calyx. Seeds
numerous embedded in green pulp.
Occurs in the subhimalayan tract and outer hill ranges up to 4,000 feet. Probably
scarce. The cultivated form with large oval fruits is distinguished' as 8. melongerna,
Willd. -This is the well known brinjal or egg-plant. In flower and fruit most of the
year.
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2. WITHAMA, Pauq.
Unarmed 'shrubs, often hoary-tomentose. Leaves entire. Flowers
white or yellowish, axillary, sometimes polygamo-dioecious, fascicled or
solitary. Calyx campanulate, 5-toothed, enlarged and subglobose in
fruit. Corolla tubular-campanulate; lobes 3—6, valvate in bud.
Stamens 5, at the base of the tube. Ovary 2-celled; stigma shortly
bifid. Fruit a berry, enclosed in the enlarged calyx.
Leaves 2—5 inches long, thin, ovate. jFlowers bisexual.
Berry loosely enclosed in the calyx
...
... 1.
Leaves 1—3 inches long, thick,
oblong-lanceolate.
Flowers unisexual. Berry tightly enclosed in the
calyx
...
...
...
...
„ . 2.

somnifera.
coagulans.

1. Withanla somnifeva, Dunal—Aa evergreen undershrub 2—4
feet high. Branches clothed with meaW stellate hoary tomentum.
Leaves 2—5 by 1—3 inches, ovate, subacute, thin, more or less pubescent
especially along the nerves, base narrowed into the petiole. Petiole
*3—1 Jaioh. long. Flowers '2 inch diameter, greenish or yellowish,
fascicled usually about 5 together in the leaf-axils. Pedicels 0—"2 inch
long. Calyx *2 inch long, mealy-tomentose. Corolla *25—*35 inch long,
tomentose outside. Berry *25—*3 inch diameter, red, globose, smooth,
enclosed in tie inflated membranous calyx which is '5—*8 inch long.
globose, slightly, angled, with very narrow mouth and unaltered lobes.
Occurs in the subhimalayan tract at elevations probably not exceeding 1,000 feet.
waste ground. Flowers and fruit almost throughout the year.

On

2„ Withanla coagulans, Dunal.—A small shrub with suberect stems
1-2 feet high and up to "75 inch diameter. Branches densely clothed
with grey tomentum. Leaves 1—3 by *4—2 inches, usually lanceolateoblong, sometimes ovate, obtuse, thick, clothed with a minute persistent
not easily detachable greyish tomentum, dull glaucous-grey on both sides,
base narrowed into a stout petiole. Petiole 0—"5 inch long. Flowers
*25 inch diameter, yellowish-green, dioecious, in axillary clusters.
Pedicels 0—'2 inch long, deflexed. Calyx *15 inch long, tomentose.
Corolla "2 inch long, stellately mealy outside; lobes reflexed. Berry
*3—*5 inch diameter,, globose, red, smooth, closely girt by the enlarged
somewhat leathery calyx.
Occurs in the vicinity of Pipalkoti in the Alakhnanda valley of North GarhwaL
Here it is found growing in crevices in the bare rocks at 5,000 feet elevation, but it is
not common. It has also been collected at Gangolihat in the Almora district, flowers ;
April-May.

r

.883

LX1V.—BIGNOHIA0EJ3,

;. : ;;.' : -..- L X 1 V . —BIGNONIACE-ffi, • • •
Trees or shrubs, sometimes climbing, rarely herbs. Leaves opposite,
rarely alternate or .whorled, 1—3-pinnate, rarely simple, .exstipular (in
Indian'genera). Flowers hermaphrodite, irregular, in racemes or
panicles, often .large and showy. Calyx spathaceous or .2—5-lobed.
Corolla 2-lipped, • tubular-ventricose; lobes 5, subequal.. Stamens 4,
didynamous, often with a fifth present but usually imperfect; inserted
where the corolla-tube is suddenly swollen. Disk usually conspicuous.
Ovary 2-celled (in Indian genera); ovules many; style long; stigma
usually 2-lobed. Fruit an elongate 2-valved capsule, the valves separating from the often swollen axis, rarely indehiscent, Seeds prominently
winged.
I.—Leaves 1-pinnate.
1. A small shrub with trailing stems ...
®
2. A tree
...
...
...
II.—Leaves 2-3-pirmate ...
...
...

... 1. Ampkicome.
„. 2. Stereospermum,
... 8. Qroxylum.

1. AMPHICOME, Lindl.
Herbs or undershrubs. Leaves alternate, simply pinnate; leaflets
toothed. Calyx campanulate, truncate or 5-toothed. Corolla-tube
elongate, widened upwards; lobes 5, entire, nearly equal. Stamens
included; anther-cells with a tooth-like appendage near the base. Ovary
subsessile. Capsule linear, smooth, loculicidally splitting on one side.
Amphicome arguta? Lindl.—A small glabrous shrub with weak trailing stems 1—3 feet long which are usually herbaceous, but sometimes
softly woody and attain "5 inch diameter. Young shoots pink. Leaves
imparipinnate, 2'5—5 inches long. Leaflets 5—7, opposite or alternate;
the terminal one 1-2 by *3—'9 inch, lanceolate, gradually acuminate,
sharply l-2-serrate7 base rounded or cuneate; the lateral one half to
two-thirds the size of the terminal, base unequal-sided; all rather fleshy,
Petiolule 0—*1 inch long. Flowers in terminal lax racemes 4—8 inches
long. Pedicels *3—*8 inch long. Bracts "15—"25 inch long, linear or
lanceolate. Calyx campanulate, persistent; tube *2-"3 inch long with
5 linear teeth '1—*15 inch long. Corolla pink above and yellow below
the constriction in the tube; tube 1*3—1*6 inches long, constricted below
the middle; limb *6—'8 inch across. Capsule 3—6 by '15—"2 inch,
slightly curved. Seeds oblong, about *1 inch long with a narrow membranous wing at each end terminating in long hairs.
Occur* along the main Himalayan range between 5,000 and 8,500 feet. Not «very
common, usually growing on precipitous rocks. Flowers : May—-July. Fruit: Sept em-s
ber-Octob«T
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2.

STEEEOSPERMUM, Cham.

Trees. Leaves opposite, imparipinnate; leaflets entire or toothed.
Flowers in large lax terminal panicles. Caflyx campanulate, truncate,
or unequally 5-Iobed. Corolla tubular-companulate. Stamens 4 with a
rudimentary fifth, included. Style slended; stigmas 2. Disk cnpular,
fleshy. Fruit an elongate terete or 4-angled capsule, loculicidally 2valved; septum thick corky cylindrical, pitted to contain the winged
seeds.
Stereospeicmiim sua¥eolens, DC. Vern. Pddula or PadeM, Gen.—
A medium-sized deciduous tree up to 7 feet girth and 60 feet high.
Bark pale brown or grey, slightly rough. Blaze *5—-*7 inch, with coarse
very short fibre, pale yellow or pale orange closely and uniformly striped
with a darker shade. Young parts tomentose and glandular. Leaves
12—24 inches long. Leaflets 5—9, 8—6 by 2-3'5 inches, broadly elliptic,
abruptly short-acuminate, entire, coriaceous, scabrid above and pubescent
on the veins beneath when mature, base usually unequal, lateral nerves
8—12 pairs. Petiolules "1—*3 inch long. Flowers fragrant, in lax
drooping glandular-pubescent terminal panicles 9—18 inches long.
Calyx *4-*5 inch long, viscidly hairy. Corolla 1"2—1*6 inches long,
villous within on the lower side; lobes wrinkled; limb pinkish, tube
brownish on one side, pale yellowish on the other, the central portion of
the lower lip yellow. Capsule 12—24 inches long by '5—'7 inch
diameter, cylindric but' somewhat angled, brown densely covered with
elevated pale specks. Seeds 1*5 by *3 inch, including the membranous
wing at each end.
Occurs throughout the area up to 4,500 feet. Fairly common in open dry miscellaneous and sal forests, especially in grassy areas. Flowers : May-June. F r u i t : AprilMay.

3. OEOXYLUM, Vent
Small trees. Leaves large, opposite, pinnately compound; leaflet's
entire. Flowers large, in long terminal racemes. Calyx campanulate,
coriaceous; limb truncate or obscurely toothed. Corolla large, fleshy,
campanulate ; lobes 5, subequal. Stamens 5, perfect, somewhat exserted.
Disk large. Ovary compressed; stigma 2~lobed. Fruit a very large
septicidally 2-valved capsule, compressed parallel to the septum.
Oroxylnm indicum, Vent. Vern. Tantia, G. Pharkat, A.—A
small deciduous tree up to 4 feet girth and 40 feet high. Bark pale grey
with silvery portions, smooth, sometimes thinly corky. Blaze *5—1 inch,
softt fibrous towards the interior, bright yellow usually tinged with
chlorophyl towards the exterior. Leaves 2—4 feet long, clustered
towards the ends of "the branches, 2-3-pinnate* Petiole and rachis with
c
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small raised lenticels. Pinnae opposite, 3-4 pairs, the 2-3 lower pairs
hipinnate at the base. Pinnules 3—5-foIioIate. Leaflets 2*5—5 by
.1*5—4 inches, broadly ovate or elliptic, acuminate, base rounded,
glabrous. Petiolul.es of the lateral leaflets '2—'6 inch long. Flowers
2-3 inches diameter, purple, fleshy, fetid, in large, erect, terminal,
pedunculate, unilateral racemes. Peduncle 2-3 fest long, stout, hollow,
Pedicels '2—1*2 inches long. Calyx 1 inch long, coriaceous, persistent
Corolla up to 4 inches long, campanulate with 5 rounded lobes. Capsule
a flattened, rigid, reddish-brown, curved, almost woody pod 1-2'5 feet
long by 2'5-3*5 inches broad. Seeds numerous, flat, winged all round
except the base, 2-3 inches across the wing.
Occurs throughout the subhimalayan tract and central and outer hill ranges up t-»
3,000 feet. Not uncommon in open miscellaneous forests. The leaves turn purplish before
fnlling. Flowers : June-July. Fruit : January—March.
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LXV.—ACANTHACE^.
Herbs or shrubs, rarely trees. Leaves nsiially opposite and entire,
often furnished with linear cysfcoliths which appear as translucent marks
in fresh leaves and as raised lines (leaves lineolate) in dried leaves,
exstipulate. Flowers hermaphrodite, irregular, in cymes racemes or
spikes, rarely solitary. Calyx 5-partite (in Thunhergin of several small
teeth). Corolla 2-lipped or subeqnallv 5-lobed. Stamens 4 or 2, inserted
on the corolla-tube, sometimes a staminode fifth. Disk usually conspicuous. Ovary superior, 2-celled; ovules 1-many in each cell; style
simple; stigma usually 2-lobed. Fruit a locuiicidal capsule, valves often
elastically recurved, the septum splitting. Reeds usually hard and
attacked to upcurved supports (retinacula), often clothed with elastic
hairs which spread ou't when, wetted.
I.—A large climber
i.
II.—-Shrubs, erect or suberect, not climbing.
A. Calyx of 4 sepals, the outer pair the largest ...
B. C%lyx 5-partite
1. Corolla-lobes subequah
3.
(a) Stamens 2
(h) Stamens 4.
* Ovules or seeds 4.
(i) Corolla-lobes twisted to the left in bud.
f Bracteoles very large, reticulate
f t Bracteoles linear or 0
...
(ii) Corolla-lobes imbricate in bud
** Ovules or seeds more than 4 ...
2, Corolla distinctly 2-lipped.
8.
(a) Corolla orange or buff
(b) Corolla white often with purplish spots or
lines # on the lips.
* Corolla less than '75 inch long ...
10.
** Corolla more than "75 inch long
(c) Corolla purplish-red or pink with spots or
veins on the lips.
11.
* Corolla more than 1 inch long ...
** Corolla less than 1 inch long.
(0 Corolla purplish-red with a white branched
vein on the lip
...
...
••• 12.
{ii) Corolla pink with a few purple spots on the

%

•»

Thunbergia.
Barleria.

Dmdalacanthns.

PetaUdium.
Strobilanthes,
Asy stasia,
Aechmantliera.
Phlog acanthus.

Lepidagatlus.
Adhato&a.

Peristrophe.

Jiisticia.

13. Dicliptem,
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1, THtTNBEBaTA, Lmn. /.
Climbers, rarely erect. Leaves opposite. Flowers axillary or in
racemes; bracts at the base of the pedicels leaf-like; bracteo'les large,
enclosing the flower-buds.* Calyx small, annular, usually 10—16-toothed.
Corolla-tube vcntricose, curved ; limb oblique; lobes 5, twisted to the left
in bud. Stamens 4, didynamous; anther-cells sometimes spurred. Disk
conspicuous. Ovules 2 in each cell Fruit a globose capsule with a flat
hard sword-shaped beak. Seeds 4, glabrous.
ThiinbeF^Ia coccinea, Wall.—A profusely-branched climber with
dextrorse steins up to 2 inches diameter and 45 feet high. Bark pale
brown, r'oughish, with conspicuous raised lentieels sometimes arranged
in longitudinal lines. Blaze *l-'2 inch, not fibrous, whitish or greenish.
Twigs smooth, green, hollow, glabrous or nearly so. Leaves 3—6 by
1/5—3 inches, ovate-oblong or ovate-lanceolate, acute or acuminate, base
cordate or rounded, margin more or less sinuate or sometimes obscurely
blunt-toothed, glabrous above, glabrous or glabrescent beneath ;« basal
nerves 5—7, prominent beneath. Pe'tide '7—2*5 inches long, dilated
towards the base, glabrous or with a few hairs near' the top. Flowers
•7—l'l inches long, arranged in rows 2—5 together in the axils of bracts
along the rachis of axillary and terminal drooping racemes 3—8 inches
long. Pedicels '25—*6 inch long. Brac'ts leaf-like passing towards the
base of the inflorescence into sessile leaves. Bracteoles '5—"9 inch long.
•ovate, purplish, more or less cohering on one side, subpersistent. Calyx
white, consisting of a narrow 5-toothed rim. Corolla-tube bright yellow
tinged with red outside, the reflexed lobes carmine. Capsule 1—1*5
inches long, the globose basal portion *7-*8 inch diameter.
Occurs along the subhimalayan tract and outer hill ranges between 1,000 and 3,000
feet. Appears to he scarce. Generally found in shady ravines and moist localities.,
Flowers : December—February.

*2. BAELERTA", Linn.
Shrubs or herbs, often spinescent. Leaves opposite, entire, usually
lineolate. Flowers showy, usually in spikes. Calyx 4-parfite, the lobes
in opposite pairs, the outer pair the larger, anterior lobe often 2-fid.
Corolla with elongate tube, funnel-shaped upwards; lobes 5, subeqnal,
imbricate in bud. Stamens 2 perfect, 2 rudimentary and often a
rudimentary fifth. Disk large, often cupular. Ovules 2 in each cell;
style long. Fruit an ovoid or oblong capsule, 2- or 4-seeded below the
middle. Seeds usually hairy.
L"-Armed with sharp spines. Flowers frange-yellow ... 1. Prion itfs.
I I -Unarmed, Flowers blue or rose-coloured.
1. Leaves 1—5 inches long. Outer sepals pectinately toothed
...
...
.... 2. criatata.
t
2, Leaves S—11 inches long. Outer sepals entire 8. strigosa,
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• 1. -Barleria Prfonitis, Lhrn.—X shrub 2—5 feet high, much
branched, usually armed with spines (modified bracts) which arc straight,
slender or flattered, sharp, pale grey or whitish and usually about '5
inch long. Leaves variable in size, 1*5—4 inches long, elliptic, acuminate at both ends, cuspidate, glabrous or more or less pubescent beneath
especially when young; lateral nerves 4-5 pairs. Petiole "5—1 inch long
or 0 in the upper leaves. Flowers 1 inch diameter, orange-yellow,
solitary in the lower axils becoming spicate above. Bracts *5—1 inch
long, elliptic or linear-oblong, foliaceous, cuspidate. Braeteoles "3—'5
inch long, spinous. Calyx-lobes *4-*5 inch long, outer elliptic-oblong,
inner linear, cuspidate. Corolla 1—1*5 inches long, pubescent outside ;
limb as long as the tube, somewhat 2-lipped. Capsule *5—1 inch long,
with a solid beak, glabrous.
There is a single sheet of this species at Dehra 'Dun collected by Colonel Davidson
in the Kosi valley and Mr. H. G. Champion informs mo that it is found, though rare,
in the Ranikhct Division. According to Dnthio this species is common in the plains
adjoining our area and'is sometimes used as a hedge phmt. Flowers : October—January.

% Barietia cristata, Linn.—A deciduous or subcleciduous shrub
with usually erect sometimes prostrate stems 1—5 feet high and up
to '6 inch diameter. Bark pale brown, slightly rough. Leaves very
variable both.in size and shape, 1—5 by *4—1*5 inches, elliptic ellipticoblong or lanceolate, acute or acuminate, base narrowed into the petiole,
more or less ttdpressed-hairy on both surfaces especially on the nerves
beneath; lateral nerves 4—6 pairs. Petiole up to *5 inch long. Flowers
'7—1 inch across, pale violet-blue to rose colour, in axillary and •terminal
short spikes. Bracts 0. Braeteoles "2—*5 inch long, linear-lanceolate.
Calyx cleft nearly to the base; outer lobes "5—1 inch long, elliptic,
pectinateiy-toothed, the spinulose teeth tipped by a hair, strongly nerved
and leaf-like, persistent and scarious in fruit; inner lobes "2-'3 inch
long, linear-lanceolate. Corolla 1—1*5 inches long, pubescent outside;
tube about as long as the limb. Capsule "5-'6 inch long, glabrous.
Occurs throughout the area up to 5,000 feet. Common in dry places. The plant
is very variable in habit sometimes producing annual shoots from a woody rootstock and
sometimes forming a •woody stem up to 5 feet high. I suspect two species may be
included in the above description, namely, a larger plant with blue flowers and a smaller
plant with rose-coloured*flowers found generally at higher elevations. Flowers: OctoberNovember. Fruit : December-January.

3. Barleria strigosa, Willd.—An erect shrub 2—6 feet high with
stems up to ; 5 inch diameter. Bark smooth, pale brown. Leaves 5—11
by 2*5—4"5 inches, elliptic-ovate or elliptic, acute or acuminate, base
narrowed and decurrent on the petiole, sparsely adpressed-hairy on
both surfaces chiefly on the nerves, dull or slightly glossy above, pale
beneath; lateral nerves 5—7 pairs, arcuate, prominent and often tinged
purple beneath. Petiole 0—1 inch long below the winged portion.
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Flowers 1*3—1"5 inches diameter, blue, in compact, hracteokte, onesided, densely adpressed-hairy, terminal and axillary spikes 1—1*5 inches
long. Bracteoles '4—*7 inch long, lanceolate. Calyx rather densely
adpressed-hairy; outer sepals imbricate in a row, '8—1*2 inches long,
ovate, green, persistent, with prominent violet-tinged nerves; inner *3
inch long, linear, acute. Corolla 1*5—2 inches long, glandular-hairy
outside. Capsule *7-'8 inch long, glabrous.
Occurs in the subhimalayan tract and outer hill ranges between 1,000 and 4,000 feet.
Fairly common in shady iforest and ravines. Flowers : "November—January.

3. DiEDALACANTHUS, T. Anders.
Shrubs or undershrubs, rarely herbs. Leaves opposite, entire or
obscurely toothed, lineolate. Flowers usually showy, in spikes, heads
or corymbs. Bracts usually large. Calyx-lobes narrow7. Corolla
with slender itube, widened only near the mouth, lobes twisted to the
left in bud. Stamens 2, glabrous. Ovules 2 in each ceil. Style long;
stigma simple, linear. Fruit a clavate capsule. Seeds compressed.
hairy.
Daedalacanthus nepyosus, T. Anders.—A small evergreen shrub
with erect stems 2—6 feet high and up to *75 inch diameter, often only
herbaceous but ultimately woody. Bark pale, quite smopth, papery.
Leaves 6—12 by 2*5—5 inches, elliptic or ovate, acuminate, cuneately
attenuated into the petiole, entire, glabrous or pubescent on the
nerves; lateral nerves 7—12 pairs, conspicuous, arcuate. Petiole *5—1*5
inches long. Flowers '7—1 inch diameter, blue, in erect axillary and
terminal dense spikes 1—3 inches long; terminal spikes panicked, the
axillary solitary. Bracts *5—'75 inch long, obovate, cuspidate, glabrous
or minutely pubescent, whitish with green veins. Calyx *25—'35 inch
long. Corolla 1—1*25 inches long; tube eylinclric, narrow, widened near
the top; limb spreading. Capsule *6 inch long, glabrous. Seeds
normally 4.
Occurs throughout the area up to 4,000 feet.
Flo wars ; March-April. Fruit : April-May.

Fairly common in moist shady places.

4, PETALIDIUM, Ness. ,.
Shrubs .or undershrubs. Leaves opposite, entire or toothed.
Flowers in contracted axillary cymes or racemes, often crowded on
shortened lateral branchlets, sometimes reduced to a single flower;
Bracts narrow or absent; bracteoles large. Calyx 5-partite; lobes unequal, narrow. Corolla ventricose straight or curved; lobes 5, subequal.
Stamens 4, didynamous. Ovules 2 in each cell; style long; stigma with
2 unequal lobes. Fruit a clavate compressed capsule. Seeds 2 or 4,
hairy.
#

LXV.— ACASTHAOE-E.

391

PetelidiHm barlerioides, Necs.--A deciduous or subdeciduous shrub
with weak, straggling rarely subscandent stems up to 12 feet high and
l*o inches diameter, with much swollen nodes. Bark fair'ly smooth, pale
brown. Twigs obscurely 4-angled with a large pith. Leaves 3*5—7 by
2—4 inches, ovate or elliptic, acuminate, entire, base obtuse or rounded
abruptly narrowed and produced as a narrow wing to the petiole, glabrous
above, sparsely clothed with minute hairs beneath, lateral nerves 6—11
pairs, conspicuous beneath. Petiole *75—4 inches long. Flowers
solitary, the tube half-hidden by two green leaflike bracteoles, terminating
axillary peduncles "2—'6 inch long which are arranged in a spike-like
inflorescence. Bracteoles *7—1 inch long, strongly nerved, ovate, acute,
>-.carious in fruit. Leaves of the inflorescence about 1 inch long at the
time of flowering. Calyx glandular-hairy without; lobes linear-lanceolate, *3—"6 inch long. Corolla tubular-ventricose, 1*3—1*5 inches long,
white, the tube pinkish-brown inside with reflexed fulvous hairs.
Capsule *5-"6 inch long, glabrous, cuspidate.
* Occurs throughout the subhimalayan tract and outer hill ranges up to 3,000 feet,
rarely penetrating to the central ranges. Fairly common along the base of the hills,
especially on steep banks bordering " nalas." Flowers: March—May.

5. STEOBILANTHBS, Blume.
Shrubs undershrubs or herbs, often gregarious, sometimes only
flowering periodically and then dying. Leaves opposite, often unequal,
toothed or subentire, usually lineolate. Flowers spicate, capitate or
panicled, usually with 1 floral bract and 2 bracteoles. Calyx deeply 5fid, lobes narrow, one often longer. Corolla tubular-ventricose, straight
or curved; lobes 5, rounded. Stamens usually 4 didynamous, rarely 2.
Disk small or prominent. Ovules 2 in each cell; style linear; stigma of
one linear-lanceolate lobe, the other obsolete. Fruit a 2- or 4-seeded
capsule. Seeds compressed, glabrous or hairy.
I.—Bracts densely imbricate forming strobiliform spikes
II.—Bracts not imbricate.
A. Twigs distinctly but narrowly winged
...
B. Twigs not or very obscurely winged.
1. Leaf-*oase usually cordate
...
...
2.

I.

aurlculatus.

2.

quadrangular is.

3.

alatus.

Leaf-base n a r r o w e d , never cordate.
(a) Leaves softly hairy on b o t h surfaces
...
(6) L e a v e s glabrous or p u b e r u l a u s .
* F l o w e r s mostly in p e d u n c u l a t e few-flowered
heads.
(i) B r a c t s pubescent
««.
*..

(//") Bracts glabrous ...
** Flowers in pairs arranged

...
in

4.

5.

... 6
one-sided

glutinosus.

angustifrons.

Dalhotmanm.
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(0 Annual shoots produced at the ends of
;i much-branched tall woody stem.
Flowers pale violet .
...
... 7.
(ji) Annual shoots tall erect and unbranched
and produced from close to the ground.
Flowers dark violet
...
... 8.

Wallichii.
atropurpurem.

1. Strobilanthes auriculatus, AV.w.—A deciduous shrub 1—3 feethigh with softly woody suberect straggling stems up to '5 inch diameter.
Bark pale brown. Twigs quadrangular, glabrous or nearly so. Leaves
often unequal in the same pair, the larger' 5—10 by 1'5—3 inches, oblonglanceolate, acuminate, base narrowed and again widening into an earlike expansion, serrulate, thin, sparsely hairy above and puberuloiis on
the nerves beneath, somewhat scabrous; lateral nerves 10—14 pair's,
arcuate. Petiole 0. Flowers *5 inch diameter, pale or dark violet, in
compact strobiliform axillary and terminal spikes 1*5—4 inches long and
quadrangular in cross-section. Brads green, densely imbricate, *2-*3
inch long, obovate, obtuse, densely pubescent and (var. EdgewoHhiana)
with long white ciliate hairs, glandular. Calyx "2-*3 inch long with
ligulate pubescent and (var. Edgeworthicma) ciliate lobes. Corolla 1 inch
long with a double dark line along the palate inside, nearly straight,
puberulous without. Capsule "3-*4 inch long, glabrous. Seeds hairy.
The type occurs throughout the subhimalayan tract and outer hill ranges between
1,000 and 2,000 feet usually in shady forest, but it is not very common. r According to
Mr. H. H. Haines it flowery periodically at intervals of about 6 years. ^ have also found
var. Edgeworthiana on the outer hill ranges between 2,500 and 5,000 feet. "Flowers :
November—March. Fruit : April-May.

' 2. Strobilanthes quadrangalaris, Clarke—A deciduous shrub with
erect stems 1-2*5 feet high, only the basal portion up to 6 inches above
the ground persisting and becoming somewhat woody. Twigs pubescent, quadrangular and narrowly winged. Leaves 6—12 by 2*5—5
inches, elliptic, acuminate, serrate, base cuneate and narrowed to form
a wing to the petiole, sparsely clothed on both surfaces but especially on
the nerves with short stout hairs; lateral nerves 11—13 pairs, arcuate.
Petiole 0—1 inch long, usually 0. Flower's *5-'6 inch diameter, deep
purple, in few-flowered pedunculate terminal and axillary heads. Peduncles 1—--3 inches long, often with opposite branches, puberulous,
Bracts ovate, acute, pubescent, caducous. Bracteofes 0. Calyx with
5 unequal spathnlate lobes '25—*5 inch long, densely glandular-hairy
outside. "Corolla 1-1*5 inches long, pubescent without. Capsule *5-*6
inch long, glandular-pubescent.
Occurs along the slopes of the main Himalayan range between 6,000 and 8,500
feet. Appears to be local in its distribution, but is abundant and gregarious in some
localities. It is found in forest. Flowers : August—October. Fruit : November.

3. Strobilanthes aiatos, Noes..—An erect deciduous shrub 1—8 feet
high of which only the basal portion up to 6 inches above the ground
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persists and is somewhat woody. Twigs more or less quadrangular,
clothed with downwardly directed pale hairs, glandular or not. Leave*
4—7 by 2-8*5 inches, ovate, caudate-acuminate, base cordate or broadly
rounded (rarely narrowed abruptly and. confluent with the wings of the
petiole), crenate-serrate, membranous, persistently pubescent or glabrescent when mature ; lateral nerves 8—11 pairs of which the. lowest :i-4 pairs
arise within "5 inch from the base oNhe midrib. Petiole 1—5 indies long
or 0 in the upper leaves, narrowly winged throughout or at least near the
top. .Flowers '7 inch diameter, deep violet-blue, in interrupted viscoushairy usually panicled spikes which soon lengthen out. Bracts lanceolate
or oblong, caducous. Bracteoles *2 inch long, caducous. Oaiiyx '3 inch
Jong; lobes ligulate, glandular-hairy, one larger than the others. Corrolla
1*3—1'5 inches long, paler coloured towards the base, hairy without,
keeled on one side. Capsule '6-"7 inch long, glandular-hairy or glabrescent. Seeds hairy.
Occurs throughout the hills between 5,000 and 8,000 foot. Very common and
soinewh.it gregarious, chiefly in oak. forest. Flowers : August—October. Fruit : OctoberXovofuber.

4. Strobilanthes glutlnosus, Nee$.—Ar\ evergreen or deciduous
shrub 2—4 feet high with stems up to 1 inch diameter, swollen at the
nodes, Bark smooth, pale yellowish-brown. Twigs so lifetimes obscurely quadrangular, tomentose but only glandular in the region of the
inflorescence.* Leaves often unequal in the same pair, the larger 4*5—9
by 1*5—3 inches, elliptic, acuminate, base cuneate and usually narrowed
to form a short wing to the petiole, crenate-serrate., dull green above,
clothed with soft rather dense eglandular hairs on both surfaces; lateral
nerves 7—12 pairs, arcuate, much impressed above and raised beneath.
Petiole "3—3 inches long, tomentose. Flowers 1*2—1*5 inches diameter,
solitary in the axils of bract-like leaves or the upper in short capitate
spikes. Bracts "3 inch long, ovate; bracteoles *2-*3 inch long, ligulate;
both densely hairy and viscid. Calyx *3—*5 inch long with linear
viscous-hairy lobes. Corolla 1*75—2*1 inches long, pale lilac or pale
blue with a purple branched vein along the palate inside, the lower half
of the tube white. Capsule '6—"8 inch long, glandular-hairy. Seeds
hairy.
*
Occurs throughout the hills between 2,000 and 7,000 feet. Common and often
somewhat gregarious in moist and shady forest, most commonly associated with banj.
The leaves are usually not aromatic when crashed, rarely slightly so. Flowers : NovemberMarch. Fruit : March-April.

5. Strobllanthes angiistifoons* Clarke. Vern. Patheura or Patoti,
KG-.-—An evergreen or subdeciduous shrub usually 3-4 but occasionally
6 feet high with stems up to 1 inch diameter, often weak and supported
by surrounding vegetation. Bark fairly smooth, pale brown. Twigs
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more or less quadrangular', glabrous. Leaves 8—8 by 1*25—3* inches,
elliptic, elliptic-ovate or-lanceolate, acuminate, base rather abruptly
narrowed to form a short wing to the petiole, serrate, puberulous above,
glabrous or puberulous beneath, ciliate; lateral nerves 6—9 pairs, arcuate.
Petiole 0—2 inches long*, winged upwards. Flowers '7 inch diameter, pale
bluish-purple, in lateral and terminal paniculate spikes; the spikes often
head-like, pedunculate. Bracts : the upper "4 inch long, ovate, pubescent, caducous; the lower foliaceous, persistent. Bractedles '2 inch long,
caducous. Calyx *3—*5 inch long with linear glandular-pubescent
lobes. Corolla 1*5—2 inches long, nearly straight, glandular-hairy without.
Capsule "3—*5 inch long, sparsely glandular-pubescent. Seeds
hairy.
Occurs throughout the hills between 2,000 and 7,000 feet. Common in secondary
miscellaneous forest and open scrub, not .noticeably gregarious, Flowers : September—
December.

6* Strabilantfaes Dalhousianus, Clarke.—A subdeciduous shrub,
usually 2-8 feet high but occasionally up to 5 feet, the greater portion
of the stern persistent and attaining '5 inch diameter, sometimes more
or less procumbent and rooting at the nodes. Bark fairly smooth,
lenticellate. Twigs more or less quadrangular, glabrous or with pale
spreading hairs. Leaves variable in size, usually 4*5—11 by 1*75—3*5
inches, elliptic, acuminate, serrate, base gradually narrowed to form a
wing to the petiole, glabrous or puberulous on'both or' only one side, sometimes puberulous only on the nerves, dull green above, pale beneath;
lateral nerves 7—12 pairs, arcuate, prominent on both surfaces, raised
above. Petiole 0—*5 inch long. - Flowers "6—1*2 inches diameter,
violet purple or mauve, rarely white, in heads or very short pedunculate
spikes. Bracts *2—*5 inch long, orbicular, concave, glabrous, caducous.
Bracteoles similar to the bracts but smaller. Calyx-lobes ligulate, '3
inch long except, one which is longer, puberulous or densely glandularhairy outside. Corolla 1*2—2 inches long, the lower half of the tube
paler coloured and curved, glabrous outside. Capsule *5-*6 inch long,
glabrous. Seeds hairy.
Occurs throughout the hills between 4,500 and 7,000 feet. Tery common and often
gregarious in oak forests, especially in moist shady ravines. I have' united S. Dalhousianus and S. pentstemnoides, T. Anders, in the above description as the distinctions
given ,by C. B. Clarke in the F . B. I. which are mainly based on relative hairiness of
the leaves and calyx appear to pass into one another. I have found both growing together
and both occupy approximately the same range of elevation. In the F . B. I . the stamens
are shown as glabrous; in all the specimens I have examined I have found them hairy.
Flowers : August—November.

7. StrobllantheB Yallichii, Nees. Vem. Jivila or Janu, NGk—
A deciduous much-branched shrub usually 3—6 feet high but occasionally
up to 10 feet with a perennial woody stem up to 8 feet high and 1*5
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inches diameter. Bark pale yellowish-brown, fairly smooth, ientieellate.
Nodes more or less swollen. Twigs quadrangular, not or very obscurely
winged. Leaves on flowering shoots 1*5-6 by "7—2 inches, ellipticoblong, caudate-acuminate, narrowed into a long winged petiole, serrate
or crenate-serrate, thin, membranous, with scattered short hairs on both
surfaces, especially along the nerves and leaf-margin; feteral nerves 6—8
pairs, arcuate. Petiole up to 2 inches long or the upper leaves sessile.
Flowers *6—"8 inch diameter, pale purple or pale violet, in pairs arranged
in lax terminal and axillary one-sided spikes. Bracts foliaceous, variable
in size. Bracteoles small or 0. Calyx with 5 liguiate glabrous or
glandular-hairy lobes *4-'5 inch long in llower lengthening to nearly
twice this in fruit. Corolla 1—1*5 inches long, the tube bent in the
middle of its widest portion, glabrous or sparsely gSandular-hairy outside.
Capsule *5—*7 inch long, glabrous or glandular-hairy. Seeds hairy.
Occurs in the central and interior ranges between 7,000 and U,500 feet. Common and
very gregarious, often in forests of Abies Webbiana, Querent! dilatata and Quercus
senmcarpifolla and usually on north aspects. The growth of this species is of con very
dense and covers many square miles. Until the year of flowering takes place this
species has little or no smell, but when it flowers the whole plant becomes very aromatic
and gives off a strong musk-like scent which becomes still further intensified as the
fruit ripens in the autumn at which season it can he detected with a favourable wind at
a, distance of half a mile. This peculiarity is shared in common with 8. atropurpvreus,
Nees. and it^tetay be presumed that the strong scent is intended to prevent sheep and goats
from destroying the seed as these two species are a valuable fodder and suffer much from
browsing. Flowering takes place periodically, probably at intervals of 12 years, the
flowers appearing in August and September. T .found it flowering gregariously around
Marban in Malla Chandpur and again all round Pandukeshwar, both in North Garhwal,
in 1918.

8. Stoobilanthes atropurpureus, Nees.—An unde.rshrub with a.
perennial stout woody rootstock which is sometimes raised 2—4 inches
above the ground surface and produces erect, unbranched, quadrangular,
annual, herbaceous stems 2—7 feet high and '3—*5 inch diameter, which
show a tendency to become winged in the region of the inflorescence.
Stems much swollen just above each node, and when the stems are
coloured pink or red as is often the case there is a conspicuous whitish
band across the swelled portion. Leaves on sterile shoots up to 11 by
4*5 inches, elliptic-oblong, caudate-acuminate, crenate-serrate, base
narrowed into a long winged petiole, lateral nerves 8—15 pairs, arcuate;
on flowering shoots 2—5 by 1—1*5 inches, ovate or ovate-lanceolate,
base more abruptly narrowed into the much shorter winged petiole, with
scattered short hairs on both surfaces, especially along the nerves and
leaf-margin. Petiole up to 2 inches long or the upper leaves sessile.
Flowers 1—1*25 inches diameter, deep violet or dark purple, rarely
white, in pairs arranged in lax terminal and axillary one-sided spikes.
Bracts foliaceous, variable in size, the lower indistinguishable from the
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leaves. Bracteoles small or 0. Calyx, with 5 'lignlate glabrous or glandular-hairy lobes, *.5-'6. inch long, in flower, lengthening, to nearly twice
this in fruit. Corolla 1—1'5 inches long, the tube bent in the middle
of its widest portion, glabrous, outside. Capsule '5—1 inch long,
glabrous. Seeds hairy.
Occurs on tho feitral and interior ranges between 7,500 and 10,500 ferl". Common
and very gregarious hut local; often in mixed deciduous forest, usually on north aspects.
Flowering probably at intervals of Iv2 yours, the flowers' appearing- from June to August.
Fruit : October.
. . . . . . . .

6. -ASYSTA8IA, Blumc. •
• •
Herbs or iindershrubs. Leaves opposite,"usually "entire. Flowers
in lax or dense, usually secund, simple or compound, spikes or racemes.
Bracts and bracteoles usually small. Calyx 5-partite; lobes narrow.
Corolla-tube cylindric below, inflated above; lobes 5. Stamens 4,
didynamous, perfect. Ovary hairy; ovules 2 in each, cell; style linear,
stigma 2-fid or subcapital. Fruit an elliptic capsule with contracted
solid base. Seeds 4, compressed, glabrous.
Asystasia m&cpooappa, Necs.—An evergreen shrub with weak
rambling or trailing stems \\p to 1:3 feet high and 1 inch diameter.
.Hark pale yellowish-brown, smooth. Blaze '1 inch or less, green with a
viscous slimy juice. Twigs smooth, green,striate, with a r large pith.
Leaves variable in size, mostly 5—9 by 1*5—8*5 inches, entire, elliptic
or ovate, acuminate, base narrowed and decurrent on the petiole, hairy
on both surfaces when young, glabrous or glabrescent above and sparsely
hairy beneath when mature; lateral nerves 7—10 pairs, arcuate, prominent beneath; those towards the ends of the branches often smaUer,
sessile and. narrowly lanceolate. Petiole "5—3 inches long. Flowers
*75 inch diameter, dull pink or pinkish-mauve, in lax one-sided axillary
and terminal racemes 1—5 inches long. Bracts lanceolate \1—''25 inch
long. Pedicels up to *2 inch long. Calyx *2-*3 inch long, tinged purple
and clothed with short glandular hairs. Corolla 1*2—1*5 inches long,
glandular-pubescent outside, with reflexed hairs in the constricted portion
of the tube inside. Capsule .1*3—1"4 inches long, the basal two-thirds
contracted and seedless, glandular-hairy.
r
Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and
3,000 feet. Rather scarce, usually in ravines and on the banks of watercourses. Flowers :
T
» miliary—April.

7.

^SCHMANTHEEA, Necs. '

Shrubs. Leaves opposite, crenate. .Flowers in sessile clusters
arranged in a trichotomous or secund panicle; bracts and bracteoles linear.
Calyx 5-partite; lobes linear. Corolla,-tube cylindric at the base,
suddenly widened near the middle; lobes 5, rounded.
Stamens 4,
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didynnmous. Ovary densely hairy of; the apex; ovule* 4—6 in each
cell: stigma large, wimple. Fruit a narrow, oblong, 6—R-fa-jmct-jriios V2)
-seeded capsule. Seeds compressed, hairy or glabrous.
Aechmanthera lomeiiiosa, Nccx. Yern. Bamlra, NG. Janiia,
A.—An erect subdeciduous shrub 2—6 1'eet high with steins up to 2*5
inches diameter.
Stems and leaves clothed with long,, spreading,
jointed, capitate hairs, the stems often clothed in addition with a dense
white felted lomentum, ultimately deciduous. Twigs quadrangular with
a large pith. .Blaze *25—'35 inch, soft,, shortly fibrous, pale yellow
turning green on exposure. Leaves 8*5—7 by '2—4 mcl^s, ovale or
oblong-lanceolate, acute or shortly acuminate, base rounded or cordate,
crenuiate, softly tomentose on both surfaces, lateral nerves 12—16 pairs,
all nerves deeply impressed above giving a rugose appearance. Petiole
•5—8*5 inches long. Flowers *7-*8 inch diameter, deep violet or dark
purple, in 4—8-flowered clusters on the spreading branches of an open
terjtiinal leafy panicle. Bracts *4—*8 inch long, ligulate, glandularhairy. Calyx '4 inch long, glandular-hairy. Corolla *7—1 inch long,
tubtilar-ventrieose, glabrous or pubescent without, with 2 hairy lines
on the palate within. Capsule linear, pubescent, about as long as the
calyx.
®
Occurs (jjiroughout the hills between 8,000 and 7,0<Hi feet. Very common and
gregarious in many types of forest, but especially in cliir forests. At higher elevations
the stems are usually annual and 1-2 feet high. The leaves turn varying shades of
purple before fulling. Flowers: August—October ui intorvsils of s-veral yo::rs5 and plants
flower sporadically nearly evsry year ns well. The description given above, includes the
typical form as well as variety Wallichii. The bitter is separated an account of ifs dens.-'
woolly tomentiim and the ex-curnent connective. hn'AI do not find these (!ist;nvti<»ns coincide
with any well-mnr'ked field 'characters.

8. PHLOGACA.NTHUS, Nees.
Shrubs or herbs. Leaves opposite, usualh- entire. Dowers in
fchyrses or narrow panicles, rarely simple racemose or in axillary cymes.
Bracts small; bracteoles small or absent. Calyx 5-partite, lobes narrow.
Corolla tubular,.curved; limb oblique, 2-lipped. Stamens 2 and sometimes 2 small staminodes. Ovules 5—8 in each cell; stigma pointed,
Fruit an elongate? many-seeded capsule. Seeds glabrous or hairy.
Flowers in dense terminal or subterminal spiciform
panicles
...
...
...
...
...
Flowers axillary, solitary or in '2—4-fiowered cymes
...

12.

thyrsiflorus.
sp.

1. Phlogacantkus tfayrslioras, Nees. Venn Kaldona or Kamadoni, SG-.. and E.—An evergreen or subdeciduous shrub 6—12 feet high.
with stems up to 3 inches diameter. Bark pale brown, slightly rough,
mealy-corky. Blaze *l-*2 inch, "white or pale yellow. Twigs pale often
whitish, with large" pith. Young shoots quadrangular and narrowly

„
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wiogecl or with raised ridges at the angles. Leaves 7—15 by 1*75—'4
inches, oblauceolate oblong-lanceolate or -elliptic, entire, acuminate
usually caudate, base euneate, glabrous, very dark glossy green above,
pale and glaucescent beneath; lateral nerves 8—12 pairs, arcuate.
Petiole *8—2*5 inches long. Flowers orange-red, in dense spike-like
densely pubescent panicles 4—12 inches long; spikes terminal or' subterminal, usually solitary. Bracts "3—*7 inch long, linear, densely pubescent. Pedicels '05—*2 inch long. Calyx *3-*4 inch long; lobes linear,
setaceous. Pedicels and calyx clothed outside with purplish-brown
pubescence. Corolla *5—*8 inch long, villous. Filaments yellow,
Anthers purple. Capsule 1—1*2 inches long, sub-quadrangular.
Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and
3,000 feet. Common in the Bhabar in ravines and dense moist forest. Flowers : MarchApril. F r u i t : April—June.

2. Phlogacanthus, sp.—A subdeciduous shrub 6—10 feet high.
Leaves 5—8 by *2—4 inches, elliptic, acuminate, entire, base narrowed
to form a short wing to the petiole, clothed on both surfaces with dense
short velvety pubescence when young, glabrescent when mature, lateral
nerves 7—9 pairs, arcuate. Petiole up to 1 inch long. Flowers '5 inch
long, orange or buff with dark purple veins, solitary or 2—4 together in
short axillary cymes up to '5 inch long. Pedicels '15—'25 'inch long.
Calyx cleft almost to the base; the 5 lobes narrowly oblong* acuminate,
'3~'4 inch long. Pedicels and calyx clothed both inside and out with
short close velvety pubescence. Corolla rather densely puberulous and
glandular outside, tubular-inflated nearly from the base; limb small
with ovate erect segments. Stamens glabrous, curved and protruding
about *25 inch beyond the corolla. Capsule elongate, '8—1*2 inches
long, glabrous. Seeds 8, pubescent.
The species described above has been collected by Mr. W. J. Lambert near Baram
at about 2,500 (feet elevation in the G-ori valley, Bast Almora, and by Mr. H. Gr. Champion
at Pipalkot in the Haldwani Division at 4,500 feet elevation. Mowers : February. Fruit :
March.
This species differs from P. pitbinerviits, T. Anders, in possessing larger leaves and
fewer-flowered cymes (2—10-flowered in P. pubinervins). The calyx-teeth are longer and
are velvety-pubescent on the outside as ore also the pedicels, whilst thesie parts are glabrous
f
or nearly so in true pnbmermns.

9. LBPIDAGrATHIS, WUld.
Herbs or undershrubs. Leaves entire, cremate or serrate, usually
lineolate. Flowers sessile, usually in dense bracteate usually secund
often fascicled spikes or heads; bracts usually conspicuous, bracteoles
narrower. Calyx deeply 5-lobed; lobes unequal, the two anterior more
cr less connate, Corolla-tube cylindric below, suddenly expanding and
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2-lipped above, upper lip 2~fid}-the lower 3-lobed; Stamens..4, didynamoos. Ovules 2 in each cell; stigma capitellate, shortly 24obed or
entire. Fruit n conoid or .oblong 2—4-seeded, capsule. /Seeds hairy,
I.—Bracts terminating in a sharp spine. Stems often
exceeding *25 inch diameter. Spikes 4-ifaxkrasly
symmetrical
...
...
...
„.'. X. cuspidata,
H.—Bracts not spinous. Stems not exceeding •• 25 inch
diameter. Spikes unilateral.
1, Stems usually dark purplish. Corolla spotted
on the mid-lobe of the lower lip only
... 2. purpuricauUs,
2. Stems pale or whitish. Corolla spotted on both.,
lips
...
...
...
... 8. kyalina.

1. Lepldagathis cuspidata, Nees,—A small deciduous shrub with
rather stiff branches, the stems 1—3 feet high and up to *75 inch
diameter. Bark pale brown and ultimately somewhat corky, silverygrey or whitish on the branches. Young shoots glandular-hairy,
Leaves variable, the lower 4—8 by 1*25—2*5 inches, ovate, acuminate,
mucronate, entire, base abruptly narrowed and produced as a narrow
wrings to the petiole, slightly pubescent, lateral nerves 7-8 pair's arcuate;
the upper much smaller, often only *5 inch long, elliptic, glandularpubescent, passing gradually into the bracts. Flowers *4-*5 inch long,
dull white spotted with purple or purplish-brown on the lower lip and
closely lined with purple or purplish-brown on the upper, in terminal.
usually dense*spikes 1—4 inches long. Bracts '4-*5 inch long, elliptic,
foliaceous, green, glandular-hairy, spine-tipped. Bracteoles "3 inch long,
spinous. Calyx-segments unequal, up to *5 inch long, glandularpubescent, spine-tipped. Corolla pubescent outside. Capsule *8-*4 inch
long, ovoid-lanceolate, glabrous.
Occurs throughout the area up to 6,000 feet. Common on steep bare rocky or shaly
slopes, on road cuttings and similar exposed positions. Flowering commences when all
the larger leaves have fallen. Flowers : February—April. Fruit: April-May.

2. Lepidagathis puipmeanllis, Nees,—A deciduous or subdeciduous undershrub with slender erect or suberect stems 12—24 inches high
and up to *15 inch diameter, persistent and becoming somewhat woody.
Twigs often tinged with purple. Leaves in each pair often unequal,
2*5—5 by *7—11 inches, lanceolate, entire gradually tapering at
both ends, more or less pubescent on both surfaces when young, glabrous
or glabrescent when mature, lateral nerves arcuate 5—7 pairs. Petiole
0—*2 inch long below the decurrent leaf-base. Flowers arranged in two
parallel lines forming dense unilateral spikes '5—1*5 inches long, axillary
and terminal, usually on. dwarf lateral shoots. Spikes 3—11-flowered,
solitary or clustered. Bracts solitary, '1 inch long. Bracteoles 2, linearlanceolate, *2 inch long, 1-nerved. Calyx with 4 subequal 1-nerved
segments *2 inch long and one 5-nerved segment '3 inch long. Bracteoles
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and calyx glandular-pubescent. Corolla white or pale mauve with darker
mauve .spots on the .mid-lobe of the lower lip only; tube '25 inch long;
lower Jip "3 inch across. Anthers glabrous. Capsule *25—*3 inch .long,
oblong-liiiK-eoIate, glabrous. Seeds 4.
Occurs along the Bliabar and outer hill ranges between 1,000 and 5,000 feet. Common
on bunk.-; ,*snd on gravelly or rocky 'soils in open lore?!". Flowers :• March-April when nearly
leafless. F r u i t : April-May.

8, Lepidagathis hyalina, Nees.—An evergreen or subdeciduoius
nndershrab with suberect or more often prostrate stems up to 24 inches
long and "2 inch diameter, scarcely woody and often rooting at the nodes.
JUrk smooth, pale yellowish-brown or whitish. Leaves very variable
in size even on the same plant, usually 1*5—4*5 by "5—2 inches, ovate,
acuminate, margin sinuate, base narrowed and decurrent on the petiole,
rather densely clothed with short hairs on both surfaces; lateral nerves
6—10 pairs, arcuate. Petiole 0—*5 inch long below the decurrent leafbase. Flower's in dense unilateral spikes, clustered several together in
dense terminal heads '5—1*75 inches long. Bracts and bracteoles
similar, '25—*3 inch long (those subtending the spikes slightly larger),
J-nerved, ovate-lanceolate. Calyx-segments '25 inch long, 4 subequal
and 1 slightly broader, with 1 principal and 2—4 subsidiary nerves.
Bracts, bracteoles and calyx-segments clothed with long sil^y hairs and
scattered short glandular ones. Corolla .white spotted on both lips
with pale yellowish-brown and at the tip of the mid-lobe ox the lower
lip with mauve; tube '2—"25 inch long; lower lip *2—*25 inch across.
Anthers slightly hairy. Capsule *2 inch long, glabrous. Seeds 4.
Occurs throughout the area up to 5,000 feet. Abundant in the Bhabar tract, usually
in open forest. B'lowers : March-April. 3?ruit : April-May.
1

10.

ADHATODA, Nees.

Shrubs. Leaves opposite, entire. Flowers subse&sile in the axils
of opposite bracts of axillary and terminal, sometimes thyrsiform, spikes.
Bracts and bracteoles large, not membranous. Calyx 5-lobed, the 2
lowest lobes subconnate. Corolla 2-lipped; tube short; upper lip helmetshaped, siibentire; lower spreading, 3-lobed. Stamens 2, near the top
of the corolla-tube. Stigma, entire. Ovules 2 in each cell. Fruit a
elavate-oblong capsule with long solid base. Seeds 1-2, compressed.
idhatoda Yasiea, Nees. Vern. Basing a, Gen. Basig, A.—An
evergreen shrub 5—10 feet high with stems up to 1*5 inches diameter.
Bark yellowish-brown, fairly smooth. Leaves 4—8 by 1'5—3 inches,
elliptic or lanceolate, acuminate, base harrowed, minutely pubescent,
especially when young; lateral nerves 8—14 pairs, arcuate. Petiole
*5—1 inch long. Flowers in dense axillary pedunculate spikes 1—4
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inches long. Peduncles 1—4 .inches long, stout. Bracts and bracteoles
'4—*8 inch long., foliaceous, green, minutely pubescent. Calyx "3—'5
inch long, with 5 oblong-lanceolate, glabrous or pubescent, equal lobes.
Corolla '9—1*1 inches long, white throughout or with a branched pale
purple vein on the lower lip inside, pubescent outside; the lower
lip '4—'6 inch across. Capsule "75—1 inch long, pubescent.
Occurs throughout the area up to 4,500 feet. Often densely gregarious and abundant
in many types of forest especially in riverain forests. Common also on waste lands. The
leaves have a foetid smell. Flowers : January—April.

11. PEEISTEOPHE, Nees.
Herbs or undershrubs. Leaves entire, lineolate. Flowers In
clusters, the clusters often arranged in lax spreading panicles. Bracts
1—4 together, exceeding the calyces and bracteoles. Calyx 5-partite;
lobes narrow. Corolla-tube slender, often twisted; limb 2-lipped, the
upper lip snbentire, the lower 3-lobed. Stamens 2. Ovules 2 in each
cell: style filiform; stigma bifid. Fruit an ellipsoid stalked capsule.
Seefls usually 4, compressed.
Pemtropfae spsciosa, Nees.—An undershrub" with weak erect or
subereet stems 2—5 feet high the basal portions persistent and softly
woody attaining '35 inch diameter. Twigs terete with a large pith,
clothed with short felted grey hairs. Stems swollen above the nodes.
Leaves opposite, very variable in size, the larger 4—8 by 2—4 inches,
elliptic, acuminate, base cuneately narrowed into the petiole, shortly
pubescent on both surfaces especially along the nerves; lateral nerves
8—10 pairs, arcuate. Petiole 1—4*5 inches long, pubescent. Upper leaves
often much smaller and siibsessile. Flowers in small bracteate clusters
terminating the spreading branches of a large terminal leafy panicle.
Panicle-branches clothed with spreading pale grey hairs. Bracts "4—*6
inch long, linear-oblong or spathulate, hairy. Calyx '3 inch long,
deeply divided into 5 setaceous lobes. Corolla magenta-pink? the upper
lip with a few purple spots on a whitish ground near the mouth of the
tube; tube '9—l'l inches long, very slender, twisted through an angle
of 180 degrees; lips nearly as long as the tube. Stamens protruding
about *5 inch beyond the tube.
Occurs throughout the area between 1}000 and 4,500 feet. Common and more or
less gregarious in moist shady localities. Flowers : January—March.

12. JUSTICIAR Linn.
Herbs or shrubs. Leaves entire, usually lineolate. Flowers sessile
or subsessile, in spikes or panicles, rarely solitary or in dense cymes;
bracts various; bracteoles small or absent. Calyx 4-5-partite, lobes
narrow. Corolla-tube as long as or shorter than the limb; limb 2-lipped?
26
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the upper lip 2-lobed or subentire, the lower 8-lobed. Stamens 2;
filaments often dilated; anther-cells with a white basal appendage.
Ovules 2 in each cell: style filiform; stigma 2-fid. Fruit an ovoid or
ellipsoid capsule, sometimes with a long seedless base. Seeds 4.
Justicia pubigera, Watt.—An undershrub with weak herbaceous
stems 1—4 feet high, erect or straggling, the basal portion up to about
18 inches from the ground often somewhat woody and perennial attaining
"3 inch diameter. Joints swollen above the nodes. Twigs terete, clothed
with pale spreading hairs. Leaves opposite, variable in size, the lower
4—6 by I'D—3 inches, elliptic or ovate, acute or bluntly acuminate,
base cuneately narrowed, puberulous on both surfaces especially along
the nerves, thin, membranous, dull green above, lateral nerves 6—8
pairs; the upper leaves smaller. Petiole *3—1*5 inches long. Flowers
in few-flowered, lax, axillary, pedunculate, dichotomous cymes 1—4
inches long. Peduncles '5—2'5 inches long. Bracts linear, *1—'15
inch long. Calyx *25 inch long in flower", segments linear, glandularhairy outside. Corolla *5—"7 inch long, bright purplish-red, the lower
lip with a conspicuous white branched vein; tube somewhat inflated
from near the base, glandular-hairy outside. Capsule "8-*9 inch long,
clavate, pubescent.
r
Occurs throughout the central and inner ranges between 3,00(1 and 6,000 feet,
Scarce. Usually in moist forests. Plowers : August—October.

13. DIOLIPTEEA', Juss.
Herbs or undershr'ubs. Leaves entire or sinuate, lineolate.
Flowers sessile or subsessile, in clusters or panicles of cymes, often
together with imperfect flowers or their bracts; flowering bracts smaller;
bracteoles linear. Corolla-tube slender, limb 2-lipped, upper lip entire
or emargxnate, lower 3-lobed. Stamens 2. Ovules 2 in each cell; style
filiform; stigma bifid. Fruit a clavate capsule with solid base. Seeds
compressed, glabrous.
Dicliptera bipIeiiFoides, Nees. Syn. D. 'Roxburghiana, Nees. var.
bupleuroides, Clarke.—A tufted herb or undershrub -1—3 feet high with
a short perennial basal portion which is sometimes softly woody. Twigs
quadrangular or ribbed, with a large pith, usually pubescent on two
sides. Leaves very variable in size, those in a pair often unequal, the
larger usually 3-4 by 1'5—2 but occasionally up to 8 by 3*5 inches,
Ovate, acuminate, entire, base cuneately narrowed into the petiole,
sparsely hairy on both surfaces; lateral nerves 5—7 pairs. Petiole *5—3
inches long. Flowers in dense, compound, axillary, sessile, capitate
cymes and terminating short axillary branchlets '5—1*5 inches "long.
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Bracts up to :5 inch long, cuspidate or shortly aristaite, hairy. Calyx
*2-*8 inch long, segments setaceous, hairy but not glandular. Corolla
•6—*8 inch long.,., pink the upper lip with a few purple spots on a whitish
ground near the mouth of the tube: lips about as long as the tube; tube
twisted through an angle of 90. degrees. Capsule *2—*25 inch long,
pubescent.
Occurs throughout- the area from 1,000 to 6,500 feet.
and as a weed near cultivation. Flowers ; October—April.

*

Very common in open forest
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Herbs, shrubs or trees. Leaves opposite or whorled, simple or
rarely digitate, exstipulate. Inflorescence various. Flowers hermaphrodite, rarely polygamous, usually irregular, often showy. Calyx
inferior, gamosepalous, usually 4- or 5-lobed (rarely more), persistent
and often accrescent, sometimes 2-lipped. Corolla gamopetalous,
usually 2-lipped and 5-lobed, or two posterior lobes connate into
one, sometimes subregular. Stamens usually 4, didynamous, rarely 2
or more than 4, inserted on the corolla-tube; filaments free. Ovary
2—4-celled, entire or 4-lobed, ovules usually 2 sometimes 1 in each cell;
style usually slender, stigma entire or bifid. Fruit usually drupaceous
with a single stone or 4—1 bony pyrenes, rarely capsular and 1—4celMfl.
I.—Leaves digitate
II.—Leaves simple.
A. Flowers in dense capitate or cylindric spikes ...
B. Flowers in cyrnose panicles.
1? Flowers regular. Stamens all equal
2. Flowers 2-lipped or 4-5-lobed. Stamens unequal.
(a) Flowers 1-2 inches diameter, brown and
yellow
(6) Flowers *7o inch diameter or less.
** Calyx *5—"75 inch diameter, funnel-shaped,
..
bright orange or scarlet
** Calyx small, not brightly coloured.
f Fruit with 1 pyrene. Flowers very
small
f t Fruit with 4 pyrenes or capsular.
(i) Flowers *7 inch diameter or more.
Inflorescence and young shoots not
clothed with purplish hairs
...
(ii) Flowers *2—*6 inch diameter. Inflorescence and young shoots more
or less clothed with purplish hairs...

Vitex.
2.

Lantana.
Callicarpa*

4.

Gmelina.

5. Ho Ims kio Idia.

6.

Premna,

7,

Glerodendron.

8,

Garyopteris.

1. VITEX, Linn.
Trees or shrubs. Leaves opposite, digitately 3—7-foliolate, sometimes 1-foliolate. Flowers in cymes forming panicles or corymbs.
Calyx camp&nulate or tubular-campanulate, truncate or shortly 5-lobed.
Corolla small, 2-lipped, upper lip 2-lobed, lower 3-lobed the midlobe
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much the longest. Stamens 4, didynamous, usually exserted. Ovary
2—4-celled; style filiform; stigma bifid. Fruit a drupe; mesocarp
fleshy; endocarp a bony normally 4-celled pyrene.
Vitex Negundo, Linn. Vern. Shiwa or Siwdli, Gen.—A large
deciduous shrub up to 15 feet high and 2"5 feet girth., the stems often
decumbent at the base, spreading widely and sometimes rooting in
contact with the ground. Bark pale somewhat reddish-brown, slightly
rough, peeling off in thin papery strips. Blaze *15—"25 inch, slightly
fibrous, pale yellow with a few indistinct pale orange streaks. Twigs
white-tomentose. Leaves digitately 3—5-foliolate. Petiole 1-2 inches
long. Leaflets 2—6 by '4—1"5 inches, lanceolate, acuminate, entire
crenate or coarsely serrate, nearly glabrous above, covered with fine
white fomentum beneath, the terminal the largest on a petiolule *4—1
inch long, the lateral on shorter petiolules or sub-sessile. Mowers *2—
v
8 inch diameter, lavender or white, in opposite cymes arranged in
oblong terminal panicles 2—8 inches long which are often branched at
the base. Calyx *1—"15 inch long, white-tomentose. Corolla *3 inch
long, tomentose or puberulous outside. Drupe *15 inch diameter,
black.
Occurs throughout the area up to 4,500 feet. Common, especially bordering large
streams, in dry river beds or in open miscellaneous forests of the Bhabar. It sometimes
forms small gregarious patches. Flowers : March—August.

2. LANTANA, Linn.
Erect or subscandent, often rambling, pubescent or scabrous
shrubs; branches 4-angied, sometimes prickly. Leaves simple, opposite
or ternate, often rugose. Flowers in pedunculate capitate ovoid or
cylindric spikes; bracts conspicuous, persistent. Calyx small, membranous, truncate or obscurely toothed. Corolla-tube slender; lobes 4 or 5,
spreading. Stamens 4, didynamous, included. Ovary 2-celled; ovules
1 in each cell; style short; stigma oblique, subcapitate. Fruit a drupe
with 2 bony 1-seeded pyrenes.
Flower-heads soon elongating. Bracts ovate. Branches
not rough
...
...
...
... 1. inctica.
Flower-heads not elongating. Bracks lanceolate. Branches *
rough with vexy small prickles
...
... 2. Gamma.

1. Lantana indlea, Roxb.—An erect shrub 2—6 feet high.
Branches quadrangular, densely adpressed-hairy. Leaves opposite,
1—3*5 by "4—1*75 inches, ovate, rather variable, usually very rugose
with impressed nerves above and prominent veins beneath, subacute,
base rounded or narrowed, crenate-serrate, finely pubescent or more
or less scabrid above, more or less densely pubescent beneath or villous
on the nerves only. Petiole '1—'3 inch long. Flowers" "2-'-3 inch
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diameter, white or pale purple, miscented in close heads which soon
become ovoid and finally cylindric and 1—1*5 inches long in fruit.
Peduncles 1—3 inches long, somewhat lengthening in fruit, slender,
quadrangular, hairy, axillary. Bracts ovate or obovate, acuminate,
softly hairy on both, sides, the lower up to *5 inch long, the upper
smaller. Calyx about '05 inch long, truncate. Corolla-tube *25—'35
inch long, pubescent outside; lobes 4, rounded. Fruit '15—*2 inch
diameter, purple.
There are specimens at Dehra Dim from Haladhungi in the lUimnagar Division
and from Nairn Tal and it is reported to occur in the East Alrnora Division. It will
probably be found throughout the area up to 5,000 feet;, though scarce. Flowers more or
less all tlie year round.

2» Lantana Camara? Linn.—An evergreen or deciduous shrub
usually 4—8 feet high with densely entwined sarmentose branches up to
2 inches diameter which when supported climb up to 20 feet high. Bark
pale brown, roughish. Blaze '2 inch, somewhat fibrous, pale yellowish
darkening on exposure. Twigs more or less prickly, pubescent, prickles
when present hooked. Leaves opposite, 2—4 by 1-2*5 inches, ovate or
ovate-oblong, subacute, base subcordate truncate or cuneate and slightly
decurrent on the petiole, eremite-serrate, upper surface rugose with impressed nerves, very scabrid with rough hairs above, somewhat less
scabrid beneath. Petiole *2—1 inch long. Flowers "25—"3 inch diameter, orange, yellow, red or purple, in umbeljiform capitate heads which do
not lengthen in fruit. Peduncles 1—3 inches long, hispid, axillary.
Bracts '25 inch long; lanceolate, hispid. Calyx nearly '1 inch long.
Corolla-tube "3—"5 inch long, slender, pubescent outside; lobes 4,
rounded. Fruit '2 inch diameter, greenish-black.
Occurs in the subhimalayan tract
and gregarious on waste lands near
some pest in many parts of India.
strong smell resembling that of the
year.

and outer hill ranges up to 5,000 feet. Very common
cultivation in the Bhabar and is proving a troubleI t is indigenous to America. The flowers have a
black currant. Flowers more or less throughout the

3. CALLIGAEPA, Linn.
Trees or shrubs writh the young parts stellately tomentose. Leaves
opposite, rarely ternate. Flowers small, in axillary usually corymbose
dense peduncled "cymes. Calyx small, truncate or minutely 4-lobed.
Corolla tubular-campanulate; lobes 4. Stamens 4-5, exserted. Ovary
imperfectly 2-eelled; style long; stigma capitate or 2-lobed. Fruit
a small drupe with 1—4 bony pyrenes.
A tree. Leaves entire. Drupe purple
A shrub. Leaves crenate. Drupe white

...
...

... 1.. arborea.
... 2. macrophylla.

1. Caliica3?pa arboxea, Roxb. Vern. Kumhar, Gen.—A small
evergreen tree up to 3 feet girth and 35 feet high. Bark dark brown,
somewhat rough and thinly corky. Blaze *4—'7 inch, not fibrous or
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with coarse short fibre, white or yellow sometimes with a few
orange-brown streaks, the whole turning orange on exposure,
juice turning black on the blade of a knife. Twigs with a
large pith and clothed with rough stellate pubescence. Leaves
opposite, 6*5—15 by 2*75—6*5 inches, ovate lanceolate .or narrowly
oblong, long-or short-acuminate, margins undulate entire, base rounded
or cuneate, densely stellate-tomentose on both sides wThen young,
glabrous or nearly so and rather glossy above when mature, densely
clothed with pale grey pubescence beneath, lateral nerves 8—12 pairs, the
reticulate smabller nerves prominent beneath. Petiole *8—2 inches
long, stout, densely stellate-tomentose. Flowers ;*15 inch diameter,
lilac or mauve, sweet-scented, in many-flowered axillary dichotomous
corymbose cymes 3*5—5 inches across. Peduncle *5—1*5 inches long,
stout. Inflorescence-branches and calyx densely clothed with pale
stellate tomentum. Drupe *1 inch diameter, purplish-black.
Occurs throughout the area up to 4,000 feet. Fairly common in the Bhabar and
outer hill ranges. Flowers : April—June and probably October. F r u i t : August r and
December—January.

2. Callicaipa macrophylla, Vahl. Vern. Daia, Gen.—An evergreen or subdeciduous shrub 5—10 feet high with spreading branches up
to 2 inches diameter. Bark lenticellate. Blaze '25 in<jh, whitish
rapidly turning orange-brown. Twigs, leaves beneath and inflorescence
densely stellate-tomentose. Leaves opposite, 4—10 by 1—4 inches,
elliptic oblong or ovate-lanceolate, acuminate, crenate, clothed above
when young with stellate pubescence ultimately glabrescent, densely
grey-tomentase beneath; lateral nerves 10—15 pairs, prominent beneat.h.
Petiole '4—'8 inch long, stout, densely stellate-tomentose. Flowers
"1 inch diameter, pink, in axillary dichotomous cymes 1*5—3 inches
across. Peduncles *3—1 inch long, stout. Corolla *1 inch long; tube
cylindric. Drupe "15 inch diameter, white, succulent.
Occurs throughout the area hetween 1,000 and 5,000 feet. Common and found in
many different types of forest including sal. Flowers : June—August. Fruit : December
—February.

4. GMELINA, Linn.
Trees or shrubs, sometimes spinose. Leaves opposite. .Flowers
large, yellow or brownish, in small or panicled cymes; bracts usually
small. Calyx campanulate, shortly 5-toothed or siibentire. Corolla
obliquely campanulate or funnel-shaped; limb 4-5-lobed. Stamens 4,
didynamous. Ovary 4-celled; style slender; stigma shortly bifid.
Fruit a succulent drupe with hard 2—4-celled endocarp.
Gmelina arborea, Roxb. Vern. Kumhar or Khamara, Gem—
A medium-sized deciduous tree up to 8 feet girth and 60 feet high.
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Bark pale ashy or grey with blackish patches, smootli, with conspicuous
circular lenticels, exfoliating hi thick woody plates. Blaze *5-'6 inch,
not fibrous, pale orange finely mottled with darker orange. Leaves
4—10 by 8—7 inches, broadly ovate, acuminate or caudate, entire,
densely tomentose on both surfaces when quite young, glabrous above
and glabrescent and glaucous beneath when mature; base usually
truncate with a short cuneate attenuation at the 'top of the petiole;
lateral nerves 5—7 pairs, the lowest pair sub-basal. Petiole 2—8 inches
long, glandular at the t.op. Flowers 1—2 inches diameter, reddish or
brown and yellow, appearing with the young leaves and arranged in
cymes of 1—3 flowers along the branches of hairy lateral and termina-3
panicles H-4 inches long. Calyx *2 inch long, densely fulvous-hairy.
Corolla 1-1*5 inches long; limb 2-lipped, the upper 2-lobed, the lower
3-lobed and twice as long as the upper. Drupe *75—1 inch long,
obovoid, seated on the calyx.
Occurs throughout the area up to 3,000 feet. Fairly common in the Bhabar but
^ c £ m m o n m ^e hills. The herbarium specimens of this tree from our area seem to
belong to Tar. canescens, Haines which is distinguished by the grey-pubescent undersurface of the leaves. In the typical form the pubescence is stellate, whilst; in var.
glaucescens, Clarke the undersurface is glabrous. Flowers : March-April. Fruit : MayJune.

no

•

5. HOLMSKXQLDIA, Retz.

Straggling or climbing shrubs. Leaves opposite. Flowers in short
cymes; bracts small. Calyx broadly obconic, subtnmcate, membranous,
coloured. Corolla-tube curved ; limb oblique, 5-lobed. Stamens 4, didynamous, exserted. Ovary of 2 carpels, each 2-celled; stigma shortly
bifid. Fruit an obovoid drupe, included in the accrescent calyxt 4~
lobed nearly half way down, separating into 4—1 pyrenes.
Holmskioldia sangainea, Retz.—A shrub 5—10 feet high with
straggling weak often pendent branches and stems up to 2*5 inches
diameter. Twigs quadrangular with a large pith. Young shoots pubescent. Bark pale brown, smooth, the papery exterior followed, by a
green layer. Blaze *1—*3 inch, cheesy, yellow. Leaves 2*5—5 by
1:75—3*5 inches, ovate, acuminate, base truncate or subcordate, subentire crenate or crenate-serrate, puberulous and pubescent on the
nerves beneath; lateral nerves 3—5 pairs. Petiole "5—1*5 inches long.
Flowers *3 inch diameter, bright red, in few-flowered axillary cymes
*5—1 inch long, the cymes usually panicled at the ends of the branches.
Calyx *5—*75 inch diameter, orange or scarlet, persistent and enlarged
in fruit. Corolla *75—1 inch long. Drupe *2-*3 inch long, nearly dry.
Occurs throughout the subhimalayan tract and central and outer ranges between
1,000 and 4,000 feet. Fairly common in dry miscellaneous forests. Flowers : October—*
December.
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6. PEEMNA, Linn.
Trees or ehrubs, sometimes climbing, ra-rely herbaceous. Leaves
opposite or temate, entire or toothed. Flowers .small, often polygamous in usually corymbose cymose panicles. Calyx small, 2—5-toothed
or subentire, sometimes lipped. Corolla-tube short, often villous within;
limb 2-lipped, 4-5-1 obed. Stamens 4, didynamous. Ovary of 2 completely or incompletely 2-celled carpels; stigma shortly bifid. Fruit a
small drupe with a. 1—4-celled stone, seated on the calyx.
I.—Flowers in spike-like panicles
...
... 1.
II.—Flowers in corymbose panicles.
1. A tree. Petiole *4—1 inch long, not channelled
above. Calyx 5-toothed and enlarged in fruit 2.
2. A shrub. Petiole *8—3 inches long, distinctly
channelled above. Calyx 4-toothed and not
enlarged in fruit
...
...
... S.

interrupta.
mucronata.
barbata.

1. PreMna intewupta, Wall.—An erect shrub or scrambling
climber with stems up to 15 feet high and 2 inches diameter. Bark pale
brown, somewhat corky, lenti.cel.late. Blaze white with distant orange
streaks. Leaves opposite, 5—10 by 2—4*25 inches, elliptic or obovate,
abruptly somewhat caudate-acuminate, entire, base narrowed into the
petiole, puberubus on the nerves above, puberulons beneath, lateral
nerves 8—10 pairs.. Petiole 0—*8 inch long. Flowers "15 inch
diameter, white or greenish-white, -scented, in erect or sufoerect terminal
and solitary spike-like densely pubescent panicles 8—7 inches long.
Cymes, the upper subsessile, the lower on short peduncles up to '25 inch
long. Bracts subtending the cymes up to *4 inch long, ovate, hairy,
persistent. Calyx about '05 inch long, cupshaped with two rounded
lobes, sparsely puberulous outside, persistent in fruit.
Occurs throughout the central and inner ranges between 5,000 and 7,000 feet but
has not been recorded west of Paithani in North Garhwal. Scarce. Flowers : May-June.
P r a t t : July.

2* Premna mnci!onata? Roxh. Syn. P. latifolia, Eoxb. var.
mucronata. Vera. Gauntia, H.—A small deciduous tree up to 4'5
feet girth and 85 feet high. Vigorous shoots often armed with stout
spines 1—3 inches long, and such shoots often produce leaves in threes
or rarely in fours. Bark pale, often silvery-brown "with dark grey or
blackish parts, roughish, exfoliating in small rounded corky scales
usually *D inch across or less. Blaze *4—"6 inch, white, cheesy, not
fibrous, with a thin milky soapy juice. Leaves opposite, 3*5-6*5 by
2-3*75 inches, ovate, acuminate, base cuneate, usually entire, drying
black, glabrous above when mature, softly pubescent especially on the
nerves beneath; lateral nerves 4—6 pairs prominent beneath. Petiole .
*4—1 inch long, not channelled above. Flowers *1 inch diameter,
greenish, in terminal corymbose pubescent trichotomous panicles.
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Calyx less than %1 inch long, pubescent, 5-toothed. Corolla *15 inch
long, pubescent. Fruit *15—*25 inch diameter, globose, purplish-black,
seated on the persistent enlarged calyx.
Occurs throughout the area up ':o 3,000 feet. Conn13r.1i) la dry miscellaneous forests
of the Bhabar. The leaves are aromatic when crushed. Flowers : April—June. Fruit:
July.

8. Pnemna batib&ta, Wall. Vern. Bakliara or Bakarcha, G-.
Agyuna, Gen.—A deciduous shrub 6—12 feet high with stems up to
6 inches diameter. Bark pale brown, fairly smooth, exfoliating .in > small
scurfy pieces. Blaze '1—'15 inch, not fibrous, pale yellow slowly
darkening on exposure, juice rather slimy. Leaves opposite 4"5—10 by
2—4 inches, ovate or oblong, acuminate or caudate, base truncate or
cimeafce, often irregularly toothed towards the apex, drying green,
puberulous on both surfaces when young, ultimately glabrfous or nearly
so and dark rather glossy green above; lateral nerves 4—6 pairs
prominent beneath. Petiole *8—3 inches Jong, distinctly channelled
abgve. Flowers "15 inch diameter, white, in terminal corymbose
pubescent trichotornous panicles. Calyx less than "1 inch long,
pubescent, 4-lobed. Corolla *15—*2 inch long, fringed round the mouth
of the tube with,long hairs; lobes 4, 3 reflexed and 1 erect or spreading.
Fruit *25 *inch diameter, globose, succulent, first purple then black,
seated on tl^ calyx which is not enlarged in fruit.
Occurs throughout the area between 1,000 and 5,500 feet. Common in dry
miscellaneous scrub forests in the bills, I have never seen spines formed on this
species, nor have I seen the leaves in threes and fours. Flowers : April-May. Fruit:
July.

7. OLBEODENDEON, Linn.
Trees or shrubs, sometimes rambling. Leaves opposite, rarely
verticeliate, simple. Flowers in axillary cymes or terminal panicles;
bracts often conspicuous. * Calyx campanulate, truncate or 5-lobed,
persistent, often accrescent and brilliantly coloured in fruit. Corollatube slender or filiform; limb more or less oblique with 5 spreading lobes.
Stamens 4, didynamous, exserted. Ovary. imperfectly 4-celIed; style
filiform; stigma shortly bifid. Fruit a drupe, succulent or rarely dry,
4-grooved, separating into 1—4 pyrenes or drupels.
I.—Leaves opposite (often whorled in O. serraium).
Stems solid. Corolla-tube less than 1 inch long.
A. Leaves narrowly oblong, glabrous at least -when
mature
...
...
...
...
B. Leaves broadly ovate, persistently hairy.
1. Flowers, in lax panicles 8—8 inches long.
Corolla single
...
....
...
2. Flowers in compact panicles 1—1*5 inches
long. Corolla double
...
...
II.—Leaves whorled. Stems hollow, Corolla-tube 3 inches
and over
...
...
...
...

1. serraium.
2. infortunatum.
8. fragrans.
4. Siphonanthm*
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1. CleFodendFOH seraatum, Spreng.—An erect deciduous undershrub 3—6 feet high, the stems wholly or partly dying back each year
to a mlore or less woody perennial basal portion up to *5 inch diameterTwigs smooth, green, more or less quadrangular, with a large pith.
Leaves opposite, often ternate, 5—10 by 1*5—4 inches, oblong obovateoblong or elliptic-oblong, acute, coarsely sharply and rather distantly
serrate, rather thick, glabrous except when quite young, dark rather
•ilotsy green above, somewhat glossy beneath; lateral nerves 7—9 pairs
curving near the margin and running for some distance close to it.
Petiole 0—'1 inch long. Flowers 1 inch diameter, on the lateral cymose
branches ,,'of narrow terminal pubescent panicles 6—-12 inches long.
Bracts subtending the main branches foliaceous, up to 2 inches long.
Upper bracts linear or lanceolate, *3—*7 inch long. Calyx *2 inch long,
pubescent. Corolla-tube '25—"3 inch long, oblique at the mouth; lower
lip pale blue or bright violet, the others white or tinged mauve. The
whole inflorescence usually covered with a purplish-pink foment um,
especially the bracts and pedicels. Drupe *8—'35 inch diameter, subglobose or deeply 2—4-lobed, first glossy emerald green, finally dark
purple.
Occurs throughout the hills between 3,000 and 6,000 feet. Fairly common on
south aspects in chir forests. Flowers : May—July. Fruit : November.

2. Clevodendron infortunatam, Linn. Vern. Bhanua. E.—An
erect evergreen ;shrub 4—8 and occasionally up to 12 feet high with stems
up to 3 inches diameter. Bark greenish-brown, smo'oth, often with
very large raised corky lenticels. Blaze '05—*2 inch, scarcely fibrous,
pale yellow tinged with chl'orophyl outside. Twigs hairy, somewhat
quadrangular with a large pith. Leaves opposite, 4—9 by 3*5—8 inches,
ovate, shortly acuminate, base rounded truncate 'or subcordate, dentate
or sometimes entire, hairy on both surfaces, dull green above; lateral
nerves 5—8 pairs prominent beneath. Petiole 1—6 inches long.
Flowers- "7—1*2 inches diameter, white with a red spot in the centre,
sweet-scented, in large, lax, terminal, subcorymbose, pubescent panicles.
Bracts *5—1 inch long, foliaceous, pink, deciduous. Calyx *4—"6 inch
long, 5-partite, often tinged with red. Corolla pubescent outside; tube
*5—47 inch long, slender. Stamens protruding about 1 inch beyond the
tube. Anthers purple. Drupe *25—"3 inch diameter, subglobose, black
when ripe, seated on the much-enlarged coraceous red calyx.
Occurs throughout the subhimalayan tract and outermost hill ranges up to 2,500
feet. Very common and densely gregarious in many sal forests. Flowers : January—
April. Fruit : June.

3. Clerodendron frag*ans, R. Br.—A shrub 2—8 feet high.
Leaves opposite, 4—8 by 3—6 inches, ovate, acute or shortly acuminate,
base truncate and usually cuneately attenuate near the top of the petiole,
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sinuate or coarsely and irregularly serrate-dentate, pubescent on both surfaces especially when young, a few large glands near the top of the petiole;
lateral nerves 4—5 pairs, prominent beneath. Petiole 2—6 inches long.
Flowers 1 inch diameter, white tinged with pink, fragrant, in compact
terminal corymbose panicles 3—4 inches across. Calyx '5—*7 inch
long, cleft nearly half way down, sparsely hairy outside. Corolla
double, glabrous outside; tube shorter than the calyx.
Indigenous J o China but cultivated at low elevations in the hills and often run
wild in the vicinity of villages. In. general appearance this shrub resembles C. infortunatum. Flowers : August-September.

4. Glerodendron Siphonanthus, R.
Br.—An erect undershrub
3—6 feet high with sparingly-branched usually annual and herbaceous
stems which are fluted and hollow. Leaves in whorls of 3—5, 8—9 by
1—1*5 inches, oblong or narrowly lanceolate, shortly acuminate, bas'e
narrowed, entire or sinuate, rarely with a few coarse teeth above, glabrous, lateral nerves 6—10 pairs, oblique, strongly curved and anastomosing near the margin. Petiole 0—*2 inch long. Flowers *7 inch
diameter, white or cream-coloured, in axillary few-flowered cymes
arranged in a narrow terminal panicle 6—15 inches long.
Bracts '1—*5 inch long, linear or linear-lanceolate. Calyx *5
inch Iong,43left half way down. Corolla-tube 3-4*5 inches long, slender.
Drupe of 1—4 connate drupels, each *3-'4 inch long, dark blue when
ripe seated on the enlarged bright red calyx. Seeds dark brown,
surrounded by fetid green pulp.
Occurs in the subhimalayan tract up to 3,000 feet and has also been recorded by
Mr. H. G-. Champion from the Kanikhet Division. Apparently not common. Flowers :
July-August. Fruit : September—November.

8. CAEYOPTEEIS, Bunge.
Small trees or shrubs. Leaves opposite, toothed or subentire.
Flowers in small dense cymes, sometimes forming terminal panicles.
Calyx 5-partite. Corolla 2-lipped; tube short, cylindric; limb spreading,
the anterior lobe largest. Stamens 4, didynamous, exserted. Ovary
imperfectly 4-celled; style filiform; stigma shortly bifid. Fruit a small
globose capsule, separating into 4 concave valves with incurved
margins, each valve with 1 seed.
Flowers -5-'6 inch diameter in cymes arranged in narrow
terminal panicles
...
...
...
... 1.
Flowers *2 inch diameter in axillary cymes, not forming
a terminal panicle
...
...
... 2.

Wallichiana.
grata.

1. Caiyopteris
Wallichiana,
Schauer. "Vern. Mauni
or
Makmani, Gen.—An erect evergreen or subdeciduous shrub 4—12 feet
high with stems up to 1*5 inches diameter. Bark pale brown, rough,
exfoliating in thin strips. Young shoots and inflorescence clothed with
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short soft tomentum usually tinged purple. Leaves 1*5—4 by.'6—1*2
Inches, elliptic or lanceolate, acuminate, usually crenate-serrate, base
cuneate, puberulous on b'oth surfaces; main lateral nerves 4—6 pairs.
Petiole *3—*5 inch long. Flowers "5-"6 inch diameter, pale lavenderblue mauve or pink (the lower lobe much darker), in compact cymes
arranged in narrow terminal panicles 2—12 inches long. Bracts subtending the cymes usually foliaceous and "5—1*5 inches long. Upper
bracts #1 inch long, linear. Calyx *15—'2 inch long, cleft more than
half way down, pubescent, usually tinged purple. Corolla-tube *25—'3
inch long. • Stamens and style much exceeding the corolla and arched.
Capsule "15—*2 inch diameter, pubescent, dark blue when ripe, seated
on the persistent somewhat enlarged calyx.
Occurs .throughout the area between 1,000 and 5,000 feet. Very common in dry
miscellaneous and scrub forests, also in blanks in sal forest. It is as a rule nearly
leafless when flowering. Mowers : February—April. "Fruit: May-June.

2. Catyopteris gfata? 'Benth.—An evergreen shrub with erect or
arching stems 2—4 feet high and up to *5 inch diameter. Bark
pale brown. Young shoots, inflorescence and petioles clothed with
dense usually purplish or violet tomentum, often coloured on one side
only. Leaves 4—7 by 1*5—2*25 inches, elliptic-or oblong-lanceolate,
acuminate usually caudate, crenate-serrate 'or subentire, base rounded
or cuneate, soft, membranous, with pale pubescence on both .surfaces;
lateral nerves 5—9 pairs, impressed above prominent beneath.
Petiole *5—*9 inch long. Flowers *2 inch diameter, in compact axillary
cymes *3—*6 inch long. Bracts '1 inch long, linear, pubescent. Calyx
'1—"15 inch long, densely pubescent, cleft nearly half way down,
usually tinged purple. Corolla *3 inch long, white tinged with pink
or purple, the lower-lip mottled or streaked' with purplish-red inside.
Fruit *15—'2 inch diameter, globose, bright orange or red covered with
white resinous specks. Seeds 4 surrounded by juicy pulp.
Occurs throughout the hills between 5,500 and 7,000 feet. Common in shady oak
forests, usaally on north aspects. The young leaves have a foetid smell when crushed.
flowers : March—May. Fruit: May-June.
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Herbs or imdershrubs, rarely shrubs, usually with aromatic smell
due to ethereal oils; branches usually 4-angled. Leaves opposite or
stmetimes whorled, simple or rarely pinnatisect, exstipulate. Flowers
hermaphrodite, more or less zygomorphic, solitary or in contracted
cymes in the axils of .leaves 'or bracts foiming false whorls which are
sometimes crowded into heads or spikes. Calyx inferior, persistent,
more or less tubular, 4-5-1 obed, the lobes often forming 2 lips. Corolla
tubular at base; limb 4-5-lobed or 2-Iipped. Stamens inserted in the
corolla-tube, 2 or 4 perfect, subequal or didynamous. Disk prominent.
Ovary 4-lobed or-partite; ovules solitary in each lobe; style simple,
slender, bifid (sometimes unequally). Fruit of 4 dry (rarely fleshy).,
d
indehiscent, 1-seeded nutlets.
Thymus.
I.—Flowers clustered in ovoid heads
II.—Flowers clustered in dense cylindric spikes (often in
axillary clusters in Colquhon-nia).
2. Pogostemon.
A. Spikes one-sided
B. Spikes not one-sided.
• 1 . Twigs, petioles and leaves beneath more or
less densely white-tomentose.
(a) Stamens 2—& times the length of the
3.
Leucoscentrum.
corolla
(b) Stamens scarcely ' or not exceeding the
corolla..
(i) Flowers white, *1 inch long
Colcbrookia.
(ii) Flowers yellow, orange or red, *7—"9 inch.
long
Colquhounia.
2. Twigs petiole?! and leaves beneath not densely
whi te-tomentose.
(a) Calyx with strong transverse ribs in fruit ... 6. Gemosporum.
(b) Calyx not transversely ribbed ...
... 7. ElsclioUzia.
III.—Flowers in axillary cymes, wThorls or racemes, not
crowded into heads or spikes (except Pleoiranthus
ternifolius).
A. Flowers solitary in the axils of leaf-like bracts... 8. Scutellaria.
B. Flowers in 6—10-flowered axillary whorls
... 9. Roylea.
C. Flowers in cymes arranged in spikes or racemes 10.
Plectrmthus.

1. THYMUS, Linn.
Aromatic undersbrubs. Leaves small, entire. Flowers small, in
few-flowered cymes arranged in dense or lax spikes. Calyx 2~lipped;
tube with 5—15 ribs, throat villous. Corolla 2-lipped; upper lip
straight, fiattish, notched; lower 8-fid. Stamens 4, spreading, lower
pair longer. Ovary 4-lobed. Nutlets nearly smooth with dry pericarp.
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Thymus Serphyllum, Linn. Eng. Wild Thyme.—A detfidtfous
cmdershrub with slender more or less procumbent stems which attain
12 inches long and '15 inch diameter. Twigs clothed with short white
hairs. Leaves opposite, '2—'4 inch long, ovate-oblong, gland-dotted
on both sides, usually with a few long white cilia near the base. Petiole
very short. Flowers '15-inch diameter, pale purple, dimorphous, in
small whorls crowded into ovoid or nearly globose terminal spikes. Calyx
*15 inch long, pubescent and gland-dotted; upper lip 3-toothed; lower
2-toothed. Corolla "3 inch long, gland-dotted; the tube as long as the
calyx, cylindric. Stamens exserted.
Occurs along the slopes of the main Himalayan range between 11,000 and 14,000
feet. Usually on grassy slopes. The leaves and flowers are aromatic. Flowers : July—
October.

2. POGOSTEMON, Deaf.
* Herbs or shrubs. Flowers small in subcapitate whorls or cymes
arranged in solitary or densely panicled spikes or contracted racemes.
Calyx subequally 4-5-toothed. Corolla-tube included or exserted? 2lipped, the upper lip 3-lobed, lower entire. Stamens 4, exserted; filaments usually bearded. Disk subentire.
PogostemoB pleotranthoides, Desf. Vein. Lujra, SGJ-. Budera,
E. Kala-basinga, H.—An evergreen or deciduous shrub 3—8 feet high,
the branches more or less succulent and herbaceous. Stems erect, up to
1*5 inches diameter. Bark pinkish-brown, smooth. Twigs subquadrangular, smooth, usually tinged with purple, often dark purplish-brown.
Leaves .opposite, 4—8 by 2'25—5 inches, ovate, acute or acuminate, base
rounded or cuneate, doubly serrate, pubescent or glabrous, dull green,
rather thick and fleshy; lateral nerves 4—7 pairs, impressed above
prominent beneath. Petiole '5—5 inches long. Flowers "15 inch
diameter in dense one-sided capitate spikes arranged in dense one-sided
panicled axillary and terminal villous racemes. Bracts ovate, foliaceous,
up to '4 inch long, usually tinged pink, pubescent, ciliate. Calyx *15
inch long, pubescent, 5-toothed. Corolla '3 inch long, white; tube
slender; upper lip with 3 rounded lobes, lower lip ^entire. Stamens
exceeding the corolla by about '25 inch, mauve, the exserted portion
clothed with long mauve hairs. Nutlets minute.
Occurs throughout the area up to 5,000 feet. Very common on waste ground,
especially in moist depressions. Often gregarious. When in flower the inflorescence has
a strong aromatic smell. Flowers : December—March.

3. LEUCOSCEPTEUM, Smth.
A shrub or small tree. Leaves opposite. Flowers in whorls
arranged in dense cylindric terminal spikes; bracts large, transversely

Lxvn.—LABIATE .

417

oblong, caducous. Calyx campanulate, decurved ; teeth 3, rounded.
Corolla with 5 rounded Jobes. Stamens 4, exserted.
Leuoosceptmm canum, Smith.—A
large shrub or small tree.
Twigs, petioles, under leaf-surface a'nd inflorescence more or less densely
clothed with white tomentum. Leaves 5—10 by 2—4 inches, elliptic
or elliptic-lanceolate, acuminate., crenate-serrate or rarely entire, base
narrowed, upper surface with scattered stellate hairs when young
glabrous when mature, lower surface densely clothed with short white
felted tomentum ; lateral nerves 10—13 pairs. Petiole *5—1*5 inches
long. "Flowers "25—"3 inch long, white or pinkish; spikes 3—6 inches
long and "6-*7 inch diameter without the stamens. Pedicels very short.
Calyx '2 inch long, densely stellate-hairy without. Corolla slightly exceeding the calyx. Stamens '5—*75 inch long; filaments stout, yellow.
Nutlets triquetrous.
Has only been collected in the East Almora Division, where it occurs between 6,000
and ®8,000 feet on the slopes of the main Himalayan range. I> appears to be scarce.
There is a specimen at Dehra Dun from Nagling in the Darma valley. Flowers": Septemh or- October.

4.

COLEBROOKTA, Smith.

7

A densely hoary shrub. Leaves opposite or rarely ternate. Flowers
functionally dioecious, In bracteate clusters arranged in panicled spikes.
Cnlvx-tube very short; teeth subulate, in fruit elongating and plumose.
Corolla-lobes 4, subequal. Stamens 4, very short, equal. Disk regular.
Fruit of 1—4 dry, hairy nutlets.
Colehrookia opposltifolia, Sm. Vefn. Birida or Hindu, Gen.
Bhfiri-ruderi. E.—An erect evergreen shrub 4—12 feet high with stems
up to 2 inches diameter.
Twigs, petioles and inflorescence densely
silky-tomentose. Twigs quadrangular.
Bark pale brown, slightly
rough, thinly corky. Blaze *1 inch, vellow turning pale orange on
exposure. TJeaves 5—11 bv 1*5—4 inches, elliptic-oblong, acuminate.
crenate, base acute, somewhat pubescent especially on the nerves, dull
green and rugose with impressed nerves above, afrftly tomentose beneath ;
lateral nerves 12—15 pairs arcuate. Petiole *5—1*25 inches long.
Flowers *1 inch long, wThite, in dense whorls aggregated into panicled
spikes 2—¥ inches long. Panicles terminal and in the axils of the upper
leaves. Calyx '1 inch long in. flower, 5-partite with plum'ose teeth which
in fruit are *15—"25 inch long and filiform. Corolla a little shorter than
the calyx. Nutlets minute, hairy at the tip.
Occurs throughout the area up to 4,500 feet. Very common and is found in
m a n j varying types of forest, frequent in sal forest, Flowers : January—March.

'
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5. POLQUTTOFNTA, Wall.
Shrubs erect or scnndent. Leaves opposite. 'Flowers in whorls
which are axillary and in spikes or racemes; bracts minute. fnlvx 10nerved, subequally 5-toothed, throat naked. Corolla 2-lipped, upper
entire or notched, lower 3-lobed; tube incurved. Stamens 4, ascending,
didynamous, the lower ones shorter. - Style unequally 2-fid.
Colqahonnia coccinea, Wall
Yern. Pothi or Pharpattia, NG.—
An erect deciduous shrub usually 4-5 feet high but attaining 12 feet with
stems np to 3 inches diameter. . Bark pale yellowish-brown, rough and
furrowed. Twigs, petioles and undersurface of leaves clothed with thick
white woolly tomentum. Leaves 3*5—7 by 2—4 inches, ovate or ovatelanceolate, acute, dentate-cre'nate, base rounded or cuneate, more or less
stellate]y pubescent above, densely white-tomentose beneath, rugose with
impressed nerves and dull green above; lateral nerves 10—15 pairs.
Petiole "5—2 inches long, terete. Flowers *7—*9 inch long, varying
from pale yellow to deep orange or red, clustered in the leaf-axils or
arranged in dense terminal racemes up to 3 inches long. Pedicels very
short. Calyx *25— "4 inch long, clothed outride with short woolly hair.
Corolla pubescent without; upper lip more or less entire. Nutlets
flattened, winged above, about "2 inch long.
Occurs in the immediate .:vicinity of Naini Tal and also in the ^Phauli valley of
North Garhwa3 between 4,500 and 8,500 feet, but though abundant in both these
widely separated localities I have, no record of its occurrence on the intermediate ranges
of hills. Usually found in open forest or on open waste or boulder-strewn ground near
cultivation. The plants within our area appear to be always densely clothed on the
under leaf-surface with white woolly tomentum and never glabrnte, as is sometimes the
case in other parts of its range (vide F . B. I.). Flowers : June—October. Fruit : September
—December,

6. GENIOSPORUM, Wall
Herbs or shrubs, erect or procumbent. Leaves opposite or
whorled., floral leaves bract-like, often coloured. Flowers small, in manyflowered whorls arranged in terminal spikes or racemes. Calyx ovoid in
flower, tubular and loften with strong transverse ribs in fruit; lobes 5, the
uppermost Larger but not decurrent. Corolla 2-lipped; tube short: uppe>*
lip 4-Iobed, lower entire. Stamens 4, didynamois, exserted. Disk
swollen, gibbous. Fruit of 4 dry nutlets.
Genlosporam strobiliferam, Wall—An erect herb or' shrub with
stems 3—6 feet high and up to 1 inch diameter. Twigs quadrangular,
clothed with short reflexed hairs. Leaves opposite, 3—5'5 by 1'25—2*25
inches, ovate or lanceolate,, acute or shortly acuminate, crenate-serrate.
base usually unequal and cuneately attenuated on the petiole, clothed
on both surfaces but especially on the nerves beneath with short stout
hairs; lateral nerves 6—8 pairs. Petiole 1—"4 inch long. Flowers *25
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inch long, in many-flowered whorls arranged in tr-njiinal and axillary
spikes 2—6 inches long, often with a pair of small whitish leaves at the
has-. Bracts ovate, hairy outside, up to "75 inch long. Pedicels about
'05 inch long. Calyx about "1 inch long in flower, hairy outside; in
fruit *8 inch long wfith strong transverse ribs and with two black glands
on the upper lip. Corolla white with purple veins.
Occurs in the
There are specimens
Mr. W. J. Lambert
the dimensions given

Central and East Almorn "Divisions between 2,000 and 4,000 feet.
from near Askofc. This species is usually described as a lierb but
assures me that it is usually shrubby in* East Almorn and attains
above. Flovrers : July—September.

7. ELSCHOLTZIA, TH7M.
Herbs or shrubs, often strongly scented. Flowers small, in whorls
aggregated into simple or panicled, sometimes one-sided spikes. Calyx
5-toothed, erect and often enlarged in fruit. Corolla-tube straight or
incurved; limb oblique or sub- 2-lipped; upper lobe or lip notched, erect;
lower spreading. Stamens 4, sometimes unequal. Disk produced
behind the ovary. Style subequa-lly bifid.
Leaves ovate. Petiole '75—2'5 inches
yellow
...
...
Leaves lanceolate. Petiole 0—*2 inch
white
...
...
...

long.
...
long.
...

Flowers
... 1.
Flowers
... 2.

ftava.
polystachya.

1. Elsholtzia flava9 Bcnth. Vera. Pothi, NG.—A deciduous
shrub with erect sparingly-branched stems usually 3—4 feet high bur
up to 8 feet high and 1*25 incites diameter. Bark pale brown, rough,
exfoliating in thin fibrous strips. Twigs quadrangular, hairy, with small
raised dark brown, tubercles. Leaves opposite, 4—8 by 2*25—4*5 inches,
ovate or rhombic-elliptic, caudate-acuminate, serrate, base cuneaio
rounded ov subcordate, pubescent especially on the nerves above, pubescent on the nerves and closely gland-dotted beneath; lateral nerves 7—0
pairs, arcuate. Petiole '75—2*5 inches long. Flowers '25 inch long,
yellow, in dense many-flowered whorl?:, aggregated into dense axillary
and terminal pedunculate spikes 2—4 inches long, sometimes two from
the same leaf-axil. Bracts ovate or lanceolate, deciduous. Pedicels up
to *1 inch long. Calyx '1 inch long in flower, puberulous and glandular
outside; *2 inch long in fruit, tubular. Corolla 2-lipped, pnberukms outside. Nutlets ellipsoid.
Occurs throughout the hills between 5,000 and 9,500 feet. Common on the inner
ranges usually in shady ravines and moist Vx>aUries in oak fores*, often on sites of
abandoned cultivation, * forming dense gregarious patches. The leaves 'are strongly
aromatic when crushed. Flowers : September-October.

2. Elsholtzia polystachya, Benth.—An erect deciduous shrub
usually 5—10 feet high but attaining 15 feet with stems tip to 4 inches
diameter. Bark pale brown, rough, exfoliating in long narrow fibrous
strips. Blaze "l-'2 inch, yellowish, Twigs subqnadrangular, a groove
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down each face, hoary when young. Leaves opposite, 3*5—7 by
1*25—3 inches, elliptic-lanceolate, acute or acuminate, base narrowed,
serrate, pubescent on both surfaces, minutely gland-dotted• with yellow
glands beneath and son.ieti.mes also above; lateral nerves 6—12 pairs
prominent beneath. Petiole 0—'2 inch long. Flowers '15—*2 inch
long, white, aromatic, in cylindric spikes 2—8 inches long by *3—\5 inch
across when in flower; spikes solitary terminal or several in the axils of
the upper leaves. Calyx *05 inch long. Corolla tomentose outside with
yellow resin dots near the mouth; limb spreading, 4-lobed. Stamens
exserted. Anthers purple. Nutlets oblong.
Occurs throughout the hills between 6,000 and 10,500 feet. Very common in
secondary forest growth especially on abandoned cultivation, sometimes forming gregarious
patches in open banj forest. The leaves are very aromatic when crashed. Flowers:
September-October. Fruit : November.

8.

SCUTELLARIA. Linn.

Herbs or imdershrnbs. Leaves opposite; floral leaves usually small
and bract-like. Flowers in axillary whorls, or whorls spiked or racemed,
sometimes only 1-2-flowered. Calyx 2-lipped, the lips closed in fruit,
upper lip with a broad peltate or concave scale on the back and finally
deciduous when the nutlets are ripe. Corolla 2-lipped, the ipbe usually
sharply recurved above the calyx and then ascending; upper lip entire or
notched, lower broad, 3-lobed. Stamens 4, didynamour-. Disk elongate,
Ovary oblique; upper style-lobe short.
Scutellaria repens? Buck. Ham.—A subdeciduons shrub with
stems 1—3 feet high and more or less erect or sometimes weak and
straggling, attaining 5 feet long and *5 inch diameter'. Bark pale brown,
Leaves "3—1 inch long, ovate, acute, the lower usually coarsely crenateserrate, the upper entire, minutely hairy especially beneath, base acute
or truncate rarely subcordate. Petiole "2—"5 inch long. Flowers *5-"6
inch long, white tinged with pink, solitary in the axils of leaf-like bracts
arranged in lax terminal glandular-hairy racemes; racemes mostly terminating short lateral branches. Bracts usually *2-*3 inch long. Pedicels
"1—'15 inch Jong. Calyx scarcely *1 inch long, glandular-hairy; upper
lip deciduous in fruit bearing on its back a large hood-like shield (the
posterior calyx-lobe); lower lip entire, persistent in fruit and closing
the calyx-mouth. Corolla-tube slender, bent to one side near the base,
glandular-pubescent outside; upper lip erect hood-like. Nutlets minute.
blue.
Occurs throughout the hills between 2,000 and 5,000 feet. Common on exposed
steep slopes, often, on road cuttings or in crevices of precipitous rocks or walled terraces,
the branches sometimes hanging in dense festoons. Flowers: February—April and
again Ocfo'ber,
i*
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9. EOYLEA, Wall.
A hoary shrub. Flowers in axillary 6—10-flowered whorls. Calyxtube cylindric, 10-nerved; lobes 5. Corolla-tube included; limb 2Jipped; upper lip erect, hooded, entire; lower spreading, 3-fid, midlobe
longest. Stamens 4, didynamous. Style-lobes subeqiial.
Roylea calycina, Briquet. Syn. R. clegdns, Wall. Vem. Kami,
G.—An evergreen shrub usually bushy with weak spreading branches
when growing in. the open, often subscandent with steins up to 12 feet
high and 2 inches diameter when supported by surrounding vegetation.
Bark pale brown, rough and somewhat softly corky. Young shoots
tomentoae. Leaves opposite, 1—1*5 by *6—1 inch, ovate, acute, crenate
or inciso-cre/nate, base broadly cuneate, adpressed-pubescent above,
tomentose on the nerves and dotted with minute colourless glisteningglands beneath, lateral nerves 2-3 pairs. Petiole *1-1 inch long, slender,
tomentose. Flowers *3 inch diameter, white sometimes tinged with
pi'nk, fin lax axillary 6—10-flowered whorls. Calyx pubescent and glanddofted; tube '25 inch long; lobes nearly as long as the tube, enlarged in
fruit. Corolla *5 inch long; tube cylindric. Nutlets ovoid-oblong,
smooth.
Occurs throughout the hills? between 2,000 and 5,000 feet. Pairly common in
open places t n d miscellaneous scrub forest. The leaves are very bitter to the taste.
Flowers : Marc^-April.

10. PLEOTEANTHUS, L'Herit.
Herbs or shrubs, stems usually square. Leaves opposite or tern ate.
Flowers in panicled or racemed 6—8-flowered cymes or whorls, with
pairs of floral leaves. Calyx usually 2-lipped, enlarged in fruit; lobes 5,
subequal or the uppermost widest. Corolla. 2-lipped; tube exserted,
straight or decurved; upper lip short, 2—4-fid, recurved; lower entire,
boat-shaped. Stamens 4, didynamous. Disk usually produced in front,
large. Style bifid at the tip.
I.—Undcrsurface of leaves hairy but not whitc-tomentose.
Corolla-tube abruptly bent at the base
...
... 1.
II.—Under-surface of leaves hoary or. white-tomentose.
Corolla-tube straight.
1. Leavss *75—"2 inches long, opposite ...
... v2.
2. Leaves 8—6 inches long, usually ternate
... 3.

Gmtsa.
rngosus.
ternifolius.

1. Plectiantlras Catsa, Bueh.-Ham.
Venn
Molckdm, NGk—
A deciduous or subdeciduous undershrub with erect stems 2—6 feet high
herbaceous in the upper portions but often quite woody within. 1-2 feet
of the ground and attaining 1 inch diameter. Branches quadrangular,
each face more or less grooved down the centre, wtth large pith, clothed
with pale reflexed hairs. Leaves opposite, very variable in size, lower
ones up to 6 by 3*5 inches, ovate, acuminate, dentate, base truncate or
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cuneate narrowed into a short petiolar wing, hairy on both surfaces,
dull green above; lateral nerves 4—6 pairs, prominent beneath. Petiole
up to I'D inches long, flattened above. Flowers '3—*35 inch long, pale
lavender-blue with 2—4 purple spots or stripes on the upper lip, in fewflowered cymes arranged in axillary and terminal pubescent panicled
racemes 3—6 inches long. Calyx '05—'1 inch long, ribbed, decurved in
fruit. Corolla-tube bent at right angles near the base; upper lip
obscurely lobed. Nutlets broadly ellipsoid, smooth.
Occurs throughout; the hills between 3,000 and 7,500 feet. Very common both
in forest and on open waste lands, often gregarious. Flowers : September-October. Fruit :
December.

2. PlectrantJras ragosus, Wall Vern. Kurkha, NG.—An. erect
bushy shrub 2—4 feet high with stems up to *5 inch diameter. Bark
pale brown, rough, exfoliating in long papery strips. Young shoots, inflorescence, petioles and leaves beneath more or less densely clothed
with white stellate pubescence. Leaves opposite, *75—2 by "4—1 inch,
ovate or elliptic, obtuse, crenulate, base cuneate or truncate and cuneately-attenuated below, dull green, pubescent and very rugose with nmeh
impressed '.nerves above, densely white-tomentose beneath. Petiole
'2—*5 inch long. Mowers "25—'4 inch long, white or pale lavender-blue
spotted and streaked with purple, in few-flowered axillary cymes *3—1
inch long arranged in terminal leafy or leafless panicle's.* Peduncle
and pedicels slender. Calyx *1—*15 inch long, woolly-pubescent.
Corolla-tube straight; upper lip shorter than the lower. Nutlets oblong.
Occurs throughout the hills between 4,500 and 9,500 feet. Very common and
gregarious on steep stony and shaly slopes in the inner dry valleys of upper G-arhwal,
less frequent on the central and outer ranges. The leaves are exceedingly aromatic.
Flowers : July—October. Fruit : April-May.

3. Plectenthiis temifolius, Don.—A deciduous undershrub 2—5
feet high, the sparingly-branched erect shoots either dying back each
year to a perennial woody base or the lower portions of the stem persisting
and becoming somewhat woody. Twigs tomentose, striate, reddishbrown, 6-angled with large pith. Leaves opposite or ternate, usually
ternate, 3—6 by '6—1*25 inches, lanceolate, acuminate, serrate or
crenate-serrate, base acute, upper surface clothed with short hairs, lower
surface hoary-tomentose. Petiole 0—*1 inch long. cPIowers "2 inch
long, white or pale lilac with pink spots at the base of the upper lip, in
compact densely villous cymes crowded in erect, terminal, branched,
spdke-like panicles 6—15 inches long. Calyx '05 inch long vn flower,
densely villous outside, '15 inch, long in fruit, tubular, prominently
ribbed, 5-toothed. Corolla clothed outside with deciduous tomentum;
tube straight. Nutlets trigonous, acuminate.
Occurs throughout the area up to 5,500 -feet. Fairly common in open grassy forest,
often on southern aspects in chir forest. Flowers : Noven'iber-December.
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Herbs shrubs or trees. Leaves usually opposite, entire, exstipulate.
Flowers 2 (rarely D-sexual, regular, sometimes dimorphous. Inflorescence various, flowers often minute in heads cymes or umbels, which are *
sometimes panicled. "Perianth ganiophyllous, petaloid with the tube
persistentandaccrescei.it: limb 3—5-Iobed, plaited in bud. Petals
absent. Stamens 1—30, hypogynous, sometimes unilateral; filaments
usually unequal. Ovary free, 1-oarpellary, 1-celled ; style filiform;
stigma simple or multiiid; ovule solitary. Fruit a thin-walled achene,
enclosed in the hardened perianth-tube.
BOERHAAVIA, Linn..
Erect or diffuse herbs or shrubs. Leaves opposite. Flowers small,
arfti-nged in panicles umbels or heads; pedicels jointed; bracts small,
rarely forming a minute involucre. Perianth-tube long or short; limb
funnel-shaped, 5-lobed. Stamens 1—5, exserted. Oyary oblique,
stipitate; stigma peltate, Nut small, viscidly glandular.
Bcerfiaaiia diffusa, Linn. Syn. J3. re-pens, Linn. vars. diffusa and
ptociimbens, F . B. I.—A deciduous or subdeciduous undershrub with
flexible trailing stems up to 4 feet long and "5 inch diameter. Bark pale
brown with large rough raised le'nticels. Twigs swollen at the nodes,
usually tinged pink or purple. Young shoots puberulous. Leaves in
unequal pairs at the nodes, '5—1*5 by *4—1'2 inches, ovate
oblong or suborbicular, acute or obtuse, rather thick and fleshy,
dull green and glabrous above, whitish with minute hairs on
the nerves beneath, lateral nerves 3-4 pairs.
Petiole *3—1*5
inches
long.
Flowers
*1—"15 inch diameter,
pinkish-mauve,
sessile or subsessile, in few-flowered umbellate heads arranged in lax
pedunculate axillary and terminal panicles often reduced to a single
pedunculate head. Perianth about "1 inch long; tube glandular-hairy:
limb with 5 narrow vertical bands outside. Fruit *15 inch long, obovoid,
prominently 5-ribbed, glandular-hairy between the rib's.
Occurs in ("lie subhimalayan tract and outer hill ranges up to 4,000 feet. As
Hoards its further distribution in the hills I urn uncertain. Common on waste ground.
Frequently only annual herbaceous shoots are produced, but failure to persist is in such
cases probably due to grazing or similar causes. The root is very long and stout. The
leaves become more or less tinged with pink or purple some time before falling. Flowers
chiefly during March and April and again in September and October
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Herbs, rarely shrubs or undershrubs, erect or climbing. Leaves
opposite or alternate, exstipulate, simple, usually entire. Flowers small,
usually liermaplirodite, sometimes polygamous or 1-sexual, usually in
dense heads or spikes, the outer in a cluster or head sometimes imperfect
and altered, heads or spikes often pamicled, bracts and 2 braeteoles nearly
always present and chaffy or scarions like the perianth.. Perianth dry,
persistent, usually of 5 free or connate segments. Stamens 1—5,
opposite the perianth-segments; filaments free or connate below or united
with intervening membranous sta-minodes into a liypogynous cup.
Ovary formed of 1—3, rarely more carpels but always 1-celled; styles
0—3, rarely 4; stigmas capitate or feathery; ovules 1, rarely several.
Fruit an utricle, rarely a berry capsule or nut, sometimes enclosed in the
perianth.
I.—Leaves alternate or with opposite and alternate leaves
mixed.
A^ Glabrous or nearly so. Spikes or racemes not
dense.
! • Flowers pedicellate. Bacemes 2—12 inches
long. Emit more thnn 1-seeded
... 1. Deerlmjia.
2. Flowers subsessile. Spikes *5—2 inches long.
Fruit 1-seeded
...
...
... 2. Bos la.
B. More or less tomentose. Spikes dense and silky 3. Aerna.
II.—Leaves opposite.
A. Flowers all perfect, in simple spikes
... -1. Aciujntnthes.
B. Flowers in clusters or heads which are arranged
in spikes, each cluster containing only 1.-2
perfect flowers.
1. Sterile flowers reduced to stellate hooked
bristles
...
...
... 5. Pnpalia.
2. Sterile flowers reduced to a single hooked
perianth-segment
...
...
, . . 6 . Cyathnla.

1. DEEBINGIA, B. Br.
Rambling or climbing shrubs. Leaves alternate. Flowers hermaphrodite or polygamo-dioeeious., in simple or panicled spikes. Perianthsegments 5, scarcely scarious, spreading in fruit. Stamens 4—6,
connate at the base. Ovary sessile or shortly stipitate; styles 2—4
connate below; ovules many. Fruit a berry. Seeds few or many.
Beeringla celosloides, R. Br.
Vern, . WaLi9 G-.—An evergreen
shrub 4—8 feet high with straggling stems up to 4 inches diameter and
often drooping branches. Bark pale brown, fairly smooth. Blaze 'l-"2
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inch, not fibrous, whitish. Branches smooth, green. Twigs striate.
Leaves 2—5 by 1-2 inches, ovate or ovate-lanceolate, long-pointed, entire,
glabrescent. Petiole "2—1 inch long, slender. - Flowers "2 inch
diameter, pale yellowish-green, in axillary and terminal simple or
panicled spike-like racemes 2—12 inches long. Pedicels '05 inch long.
Perianth-segments at first reflexed ultimately spreading. Stamens 5,
nearly twice as long as the perianth. Berry "2 inch diameter, scarlet,
seated on the spreading perianth. Seeds usually 8.
Occurs throughout ilia area between 1,000 and 4,000 feet. Common in secondary
scrub and open miscellaneous forest. . Flowers : September-October. Fruit : November—
February.
x

2. BOSIA, Linn.
Glabrous shrubs. Leaves alternate. Mowers small, often polygamous, 2—4-bracteolate, in spikes or racemes. Perianth-segments 5, herbaceous, rounded, concave. Stamens 5, inserted on a hypogynous 10lobed disk. Ovary ovoid; stigmas 2-3, recurved. Berry globose.
Bosia Amhevstiana, Hook. f.—A rambling shrub 10—20 feet high
with stems up to 4 inches diameter, the branches often drooping. Bark
rough with numerous "shallow cracks. Bla.ze '2 inch, yellowish.
Branches smooth, green. .Leaves 2—6 by 1—3 inches, ovate, acute,
entire, base usually broadly cuneate, dull green, lateral*nerves 4—6
pairs with smaller ones between. Petiole '2—"7 inch Lng. Flowers *2
inch diameter, green, subsessile, in axillary and terminal, simple or
panicled spikes "5—2 inches long. Bracts and bracteoles rounded,
closely imbricate, green with white margins. Perianth-segments erect.
Berry "15—*25 inch diameter, globose, crimson, succulent, seated on the
adpressed perianth-segments. Seed 1, black.
Has only been collected near Joshimath in North Grarhwal at 6,000 feet elevation.
Its distribution extends westwards through the Punjab. Flowers : May—July. Fruit-. :
October-November.

H. AERUA, Forsk.
Herbs or imclershrubs. Leaves alternate or opposite. Flowers k2~
sexual or polygamous, in. woolly solitary clustered or panicled spikes.
Perianth-segments 4-5, membranous, all or the inner only woollyStamens 4-5, connate below together with alternate staminodec; to form
a cup. Style with capitellate or bifid stigma; ovule solitary. Fruit a
membranous utricle or a circumscissile capsule with a coriaceous crown.
Aeraa scasidens, Wall—A deciduous undershrub with weak erect or
straggling stems 2—6. feet high and up to *75 inch diameter. Bark
smooth., green or reddish. Branches grey-pubescent or tomentose.
#
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Leaves usually alternate, 1—4 by '4—2 inches, elliptic or ellipticlanceolate, acute at both ends, clothed on both sides with adpressed grey
pubescence, entire, finely niucronate. Petiole ••2—*r> inch long. Flowers
*1 inch diameter, *reen inside, bisexual, in whitish ovoid or shortly
cyiindric axillary and terminal spikes *2—I inch long by '2-'3 iVich
diameter, usually forming a very lax terminal panicle. Bracteoles less
than '1 inch long. Perianth-segments o, lanceolate, acuminate. with
long silky white hairs cm the back giving the whole inflorescence a
whitish appearance. Stamens 5. Fruit a, membranons broadly ovate
utricle. Seeds black, shining.
Occurs throughout the area up i^> 5,(}0n feet. Common in open dry miscellaneous
forest DTid wnstc places. The weak stems usually seek suppiri from the sarrounding
vegetal ion. Flowers principally during October—February.

4.

ACHY11ANTHES..

Unn.

Herbs or uudershrubs. Leaves opposite. Flowers hermaphrodite, in
simple or panicled spikes; bracts and bracteoles spinescent. Perianthsegnlents 4-5, narrow*, one or all awned, shining, coriaceous. Stamens
2—5 ; filaments connate at the base with intermediate quadrate staminodes which are kx.thed, or have a toothed dorsal scale. Styie filiform;
stigma capitulate; ovule solitary. Fruit an utricle.
Stems perqpnial or only the upper
Staminodes red
Stems annual and dying back to
stock. Staminodes white

shoots deciduous.
...
...
... 1.
a stout persistent root...
...
... 2.

aspcra.
hidentaia.

1. Achyranthes aspera, Linn.—A deciduous or subdeciduous undershrnb with weak erect stems 1—4 feet high and up to '5 inch dimeter.
Twigs striate, pubescent, subquadrangular. Leaves variable in size,
usually 2"5—4*5 by 1*25—2"5 inches, elliptic obovate or suborbicnlar,
apex rounded or abruptly short-acuminate, base acute, entire, more or
less softly tomentose on both surfaces, dull green above; lateral nerves
7-8 pairs. Petiole "1—*5 inch long, deeply channelled above. Flowers
*3—*35 inch diameter, in terminal and axillary pubescent spikes 6—VI
inches long, soon deflexed against the rachis which elongates considerably
in fruit. Bracts o^ate, awned, persistent. Bracteoles ovate, spinescent.
Perianth glabrous, green; segments ovate-oblong, acuminate, becoming
hardened in fruit. Stamens 5, staminodes 5, all connate at the ba i e to
form a membranous cup, the staminodes forming a fimbriate, fringe along
its upper edge, this fringe and the fertile stamens coloured rosy pink.
Fruit an oblong utricle enclosed in the hardened perianth.
Occurs throughout the area up to 0,000 feet. Common in waste places and_ in dry
exposed positions. Stems are perennial and the b:i:-nl 1-2 fed often becomes distinctly
woody in old plants. Flowers: June—Odober. Fruit : JuJy—December.
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2. Achyianthes hidentata, Blume.—A deciduous underahrub, the
erect or suberect stems 1—4 feet high, dying back annually to a more or
less woody rootstock or the basal portion partly persisting and attaining
12 inches long and '4 inch diameter. Twigs striate, pubescent, more or
less quadrangular. Leaves usually 4—8 by 1*75—3*5 inches, elliptic,
entire, margin undulate, acuminate, base acute or obtuse, clothed with
short spreading hairs on both surfaces, dull green above; lateral nerves
6—9 pairs. Petiole *2—'9 inch long, channelled above. Flowers '25—'3
inch diameter, in terminal and axillary spikes 2—10 inches long, soon
deiiexed against the pubescent rachis. Bracts ovate, awned. Bracteoles
broadly anneled to nearly half-way up the spine. Perianth glabrous
green; segments ovate-oblong, acuminate, becoming hardened in fruit.
Stamens and staniinodes as in A. asp era, but the fimbriate fringe to the
staminodes is white or greenish, not pink. Fruit an oblong utricle
enclosed in the hardened perianth.
Occurs throughout the hills between 5,500 and 8,000 feet. Common in waste places
and in shady oak forest where it is often somewhat gregarious. Some authors regard
this species as merely a variety of A. aspera. Flowers: June—October. F r u i t ; July—
December.

5. PUPALIA, Jti8$.
Herb's or undershrubs. Leaves opposite. Flowers perfect and imperfect mixed together in, spiked clusters, the imperfect reduced to awns
with stellately spreading hooked bristles. Perianth-segments 5, herbaceous, acuminate, 3—5-nerved. Stamens 5, slightly connate below.
Style slender; stigma capitellate; ovule solitary. Fruit a membranous
utricle enclosed in the perianth.
Pupalia lappacea, Moq.—An underahrub or herb with weak ramblingstems 2—6 feet high and up to *35 inch diameter. Branches terete,
tomentose. Leaves variable in size. 1"5—5 by '75—2 inches, ovate or
elliptic, acute or acuminate, entire, base rounded or cuneate, membranous, tomentose on both surfaces when young, ultimately glabrescent
above, lateral nerves 6—10 pairs. Petiole "1—'6 inch long. Flowers
*25 inch diameter, green, in approximate or distant clusters arranged in
terminal spikes 4—10 inches long; rachis slender, tomentose. Clusters
containing one perfect flower and several imperfect ones, the perianthsegments of which are reduced to stellately spreading hooked bristlesBracts and bracteoles apiculate. Perianth of perfect flowers 5-partite;
segments lanceolate, awned, densely white-woolly. Seed *1 inch long,
black, shining.
Occurs throughout the area up to 3,500 feet. Fairly common in dry scrub forest
and waste places. The stems .seem to die back annually "to a short basal more or less
woody portion. Flowers : September-October. Fruit : October-November.

i
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6,- CYATHULA, Low.
Herbs or undershrubs. Leaves opposite, entire. Flowers 'small, in
bracteate and bractlolate spicate or capitate fascicles with 1-2 flowers
perfect and the rest imperfect. Perianth-segments of imperfect flowers
ultimately converted into rigid hooked awns. Perianth-segments of
perfect flowers 5, scarious5 acuminate or with hooked awns. Stamens
5; filaments connate below with intervening lacerate or 2-3-fid staminodes into a hypogynous membranous cup. Ovule solitary; style simple,
filiform. Fruit an ovoid membranous utricle enclosed in the perianth.
Cyathnla tomeiitosa, Moq. Vern. Lich-kura, NG\—A deciduous
andershrub usually 2—4 feet high, but occasionally up to 8 feet high with
stems 1 inch diameter. Stems suberect or procumbent, ultimately
woody at the base,-with pale brown roughish bark. Branches succulent, smooth, green, terete, with large pith and much swollen nodes.
Young shoots tomentose. Leaves variable in size, usually 3*5—7 by
1*75—3*5 inches, elliptic, acute or acuminate, base narrowed, rather
densely adpressed-hairy above, silky-tomentose beneath; lateral nerves
C>—9 pairs. Petiole "25—.'75 inch long. Flowers greenish with a pale
sheen, in dense globose,heads #5—*75 inch across arranged in axillary or
terminal pedunculate spikes 2—6 inches long, the basal portion often
interrupted, tjjie axillary spikes sometimes reduced to a single pedunculate head. Bracts ovate, *1—"15 inch long, cuspidate, with a line of
hairs down the back. Perfect flowers 1-2 in each cluster surrounded by
imperfect ones reduced to a single* hooked perianth-segment. Perianthsegments of perfect flowers linear-lanceolate, about *2 inch long, 2 or all
ending in hooked awns, enlarged in fruit.
Occurs throughout the hills between 3,500 and 7,500 feet. ^ Common on waste
ground. Sometimes the whole stem, sometime^ only the lower portion persists from one
year to the next. Flowers : July-August. Fruit : November-December.
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liXX.~CHENOPODIACE^.
Herbs or shrubs, often fleshy. Leaves usually alternate, simple,
exstipulate. Flowers small, 1-2-sexual, often dimorphic. Bracts 1 or
none. Perianth persistent, often accrescent, of 8—5 free or connate segments. Stamens usually 5, opposite the perianth-segments, hypogynous
or perigynous, free or connate at the base. Ovary 1-eelled ; stigma capitate or 2-3-lobed; or stigmas 2—5, free or slightly united; ovule solitary.
Fruit usually an utricle, rarely capsular, often enclosed in the enlarged
sometimes fleshy perianth.
EUBOTIA, Adam.
Herbs or undershrubs, woolly or tomentose.
Leaves alternate,
entire. Flowers minute, unisexual. Male flowers spicate, ebr&eteate.
Perianth-segments 4, obovate, obtuse. Stamens 4, filaments filiform.
Female flowers axillary, 2-bracteate; bracts condiiplicate, connate with
free tips, at length closing over the utricle, becoming coriaceous, veined,
villous, 2-beaked and at length splitting into 4 valves. Perianth 0.
Stigmas 2, filiform. Fruit an ellipsoid compressed utricle.
Eurotia'ceiatoides, G. A. Mey.
Vern. Geb-singh, Bhotia.—An
erect rather stiff bushy deciduous shrub about 1 foot high with stems
up to *35 inch diameter. Bark pale ashy or yellowish-brown, slightly
rough. Young shoots and leaves hoary with
stellate tomentum.
Leaves *5—1/5 by *2—"5 inch, oblong, elliptic or ovate-lanceolate,
obtuse, pale glaucous and clothed on both surfaces with woolly tomentum when young. Petiole up to '1 inch long. Male flowers: perianth
4-partite, hairy. Utricle "1 inch long, enclosed in a hard 2-horned
capsule composed of the bracts and hidden by long silky grey hairs.
Occurs on the dry Inner ranges bordering Tibet between 11,000 find 14,000 feet.
It grows gregariously on open stony slopes and is locally very contnion. The leaves are
not aromatic. Flowers : July—September.
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LXXL—POLYGONACE^E.
Herbs or shrubs. Leaves usually alternate, simple, entire or
serrulate, rarely lobed; stipules scarious or membranous, usually sheathing the stem (ochreate). Flowers usually hermaphrodite, regular,
jointed on the pedicel, usually clustered with the clusters often spicate
or panicled. Perianth inferior, of 3—6 free or connate persistent segments. Stamens 5—8, rarely more or fewer, opposite the perianthsegments. Disk annular, glandular or none. Ovary free, l-cellecl, 2-3gonous; styles 1—3, free or connate; stigmas various; ovule solitary.
Fruit a nut, usually enclosed in the perianth which may be accrescent.
Perianth 4-5-cIeft
Perianth 6-cIeft

...
...

...
...

...
...

... 1.
... 2.

Polygonum,
Rumex,

%
1. POLYGONUM, Linn.
Herbs or shrubs, rarely climbing. Leaves alternate, entire, rarely
lobed; stipules tubular, membranous. Flowers small hermaphrodite,
clustered, the clusters sessile or in spiciform racemes. Bracts and
bracteoles membranous, orchreate. Perianth 4-5- rarely 3-cleft, the
twq outer segments usually smallest. Stamens usually 5—8, perigynous. Ovary compressed or 3-gonons; styles 2-3, free or s'ightly
connate; stigmas usually eapitellate. Fruit a compressed or trigonous
nut, covered or partially so by the more or less accrescent perianth.
I.—Flowers axillary, solitary or fascicled,
1. Stipules with 2 distinct excurrent nerves
2. Stipules without excurrent nerves
II.—Flowers in spiciform terminal racemes.
1. Leaves elliptic, less than 1 inch long
•2. Leaves linear-lanceolate, more than 1 inch Ion;*
III.—Flowers in small more or less globose heads.
1, Stems erect or suberect. Leaves 3—8 inches
long
2. Stems creeping. Leaves 1-3 inches long
IV. Flowers in large terminal panicles

1. recumbent.
2, plehejum.
3. vaccinifolium.
4. emodi.

5. ohinense.
6. capitatum.
7. paniculatum.

1. Polygonum recnmben3, Boyle.—An undershrub with creeping
herbaceous or woody sterns 6 inches to 3 feet long* and occasionally up to
'o inch diameter. Bark reddish-brown. Young shoots puberulous or
scaberulous. Leaves '5—1'5 by '25—*7 inch, elliptic, obtuse or acute,
entire, base acute, rather thick and fleshy, glabrous except for minute
glandular hairs on the margins and along the nerves beneath. Petiole
up to *1 inch long. Stipules '15—"25 inch long, ovate-lanceolate, with
28
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a strong excurrent nerve on each side. Flowers *1 inch diameter,
greenish, in axillary clusters. Pedicels '05 inch long. Perianth 5partite; segments spreading in flower, Nut "05 ifch long, trigonous,
black, shining.
Occurs throughout the hills between 4,000 and 8,500 feet. Very common on newly
exposed surfaces, roadsides and waste places. Usually herbaceous but occasionally quite
woody and persistent. Flowers : June—August.

2. Polygonum plebejum, R. Br.—An undershrub with slender
prostrate herbaceous or woody stems 6—24 inches long. Twigs terete,
striate, glabrous. Leaves variable in size, usually *2—"5 inch long,
linear oblong or narrowly obovate, sessile or shortly stalked. Stipules
colourless, rather short, lacerate to the middle and fimbriate, nerves
usually obscure. Flowers about *1 inch long, pink, axillary, solitary or
2-3 together, sessile or nearly so. Perianth 4- or 5-partite. Nut trigonous, shining. "
Probably occurs throughout the subbimalayan tract and central and oute*- hill
ranges up to 6,000 feet. This is a very variable species and is separable into perhaps as
many as eight distinct varieties. I am unable to state with any certainty which varieties
occur within our area. Flowers : March—May.

S» Polygonum vaccintfollum, Wall.—A deciduous .-shrub with
slender creeping stems up to "4 inch diameter. Bark rgugh, fibrous,
pale brown. Leaves *4—*8 by "25—'5 inch, elliptic, usually acute at
both ends, entire, glabrous. Petiole *05—*15 inch long. Stipules
"3—*5 inch long, membranous with strong longitudinal excurrent nerves
which persist after the intervening membrane has disappeared. Flowers
"25 inch diameter, pink, in subsessile spiciform racemes 1-2 inches long
terminating short side shoots. Perianth "15 inch long, 5-partite.
Pedicels slender, up to '1 inch long. Bracts *1—*15 inch long, ovate,
ac uminate, membranous.
Occurs along the main Himalayan range between 10,000 and 13,000 feet. It is
common and is sometimes found in forests of Betula utilis, at others growing in the
open above forest level, but nearly always amongst boulders to which it clings closely
by means of adventitious roots, often forming a dense matted growth. The leaves turn
reddish before falling. Flowers : August—October.

$* Polygonum emodi, Meissn.—A glabrous undershrub with
slender creeping stems up to '25 inch diameter, and short ascending
leafy branches. Bark rough, reddish-brown.
Leaves 1'25—3 by
•15—"3 inch, linear-lanceolate, gradually tapering to a point at both
ends, entire, with very numerous parallel oblique secondary nerves,
rather coriaceous. Petiole 0—'15 inch long. Stipules *7—1 inch long,
oblong-lanceolate, long-acuminate, membranous, with numerous parallel
nerves. Flowers nearly *2 inch long, red or pink, in erect long-peduncled
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terminal spike-like racemes *5—1*5 inches long, usually solitary sometimes two together. Bracts "1—'15 inch long, ovate, acute, membranous. Pedicels slender *l-*2 inch long. Perianth 5-partite. Stamens
8. Nut trigonous, Wooth, shining.
Occurs along the main Himalayan range between 8,000 and 18,000 feet. I t Is
usually found amongst rocks or boulders, the stems creeping over the ground and rooring
at intervals. The leaves turn reddish before fall Log. Flowers : July—October.

8. Polygonum chinense, Linn. Vern. Ameta, NO.—An undershrub with erect procumbent or arching stems usually 2—1 feet high
but up to 8 feet long and *85 inch diameter, persistent and somewhat
softly woody with a large pith. Twigs smooth, terete, glabrous, a
membranous stipular sheath *7—1*2 inches long enveloping the basal
portion of each internode. Leaves 3—6 by 1*25—2 inches, oblonglanceolate, acuminate, margin entire with fine undulations, base rounded
or truncate with a narrow extension on the petiole, glabrous on both
surfaces except the midrib beneath which is conspicuously clothed with
wh^e hairs. Petiole *3—*8 inch long, flattened above. Flowers *15—"2
inch diameter, white often tinged pink, in few-flowered heads *3-*4 inch
across arranged in lax terminal and axillary, pedunculate, corymbose
panicles. Perianth 5-partite; segments persistent and fleshy in fruit.
Stamens 8.* Anthers blue. Nut *1 inch long, trigonous, black, enclosed
within the juicy perianth to form an ovoid or globose fruit "25—*35 inch
long which is first white "then shining black.
Occurs throughout the hills between 5,500 and 8,000 feet. Fairly common in shady
forest and moist ravines, often among boulders. The arching stems frequently root at
the nodes, and are occasionally snbscandenk The plant described is var. corymhosa,
Meissn. Flowers : June—October, Fruit : October-November.

6. Polygonum capitatnm, Bucli.-Ham.—Ah evergreen undersHrab"
with slender herbaceous or woody creeping stems 6—12 inches long and
up to *85 inch diameter. Bark reddish-brown. Young shoots hairy.
Leaves 1-2 by *6—1*25 inches, ovate or ovate-elliptic, acute, entire, base
rounded or cuneate, sparsely hairy on both surfaces especially on the
nerves and margin, ultimately glabrescent above, often with a darker
coloured horse shog mark across the middle. Petiole 0—*1 inch long with
two rounded, hairy, ear-shaped expansions a't the base, one larger than
the other*. Stipules "2—*4 inch long, tubular, membranous, hairy.
Flowers less than '1 inch diameter, pink or mauve, in dense pedunculate
capitate heads '25—*5 inch diameter, solitary or 2-3 together. Peduncles
hairy and glandular. Bracts ovate, acute, glabrous. Perianth 5-parfite.
Stamens 8. Nut trigonous, black, surrounded by the persistent perianth.
Occurs throughout the hills between 2,000 and 7,000 feet. Common on rocks and
=*teep bnclrs, the creeping stems rooting adventitiously. Young leaves often purplish
fceneftth Leaves often turn brick-red before falling. Flowers: May—July.
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7. Polygonum panicnlatum, BL Tern. Am eta, NG-.—An undershrub with arching, erect or suberect, smooth, hollow, usually tnfted
stems 4—8 feet high and up to 1 inch diameter o^ten quite woody
towards the base. Whole plant glabrous except the leaf-margins which
are usually but not invariably ciliolate. Leaves 4—8 by 2—4 inches,
elliptic-ovate or-lanceolate, acuminate or caudate-acuminate, entire, base
rounded or acute, lateral nerves 12—24 pairs with smaller ones between.
Petiole *3—1*2 inches long. Stipules 1*5—4 inches long, narrowly
lanceolate, ochreate, membranous. Flowers "15—'2 inch diameter,
white, in lax terminal and axillary often leafy panicles 4—12 inches
long. Pedicels "05—*15 inch long, slender. Bracts minute. Perianth.
5-partite; segments oblong, spreading in flower, persistent and fleshy
in fruit. Stamens 8 with conspicuous interposed yellow glands. Nut
less than *1 inch long, trigonous, black, enclosed within the, fleshy
perianth and forming an ovoid fruit '15 inch long which is first red then
;
black'.
"
*c
^
Apparently occurs throughout the hills between 5,000 and 7,500 feet, but srema
fo he ratber local. It is usually found in shady banj forest on north aspects and most
frequently along the banks of streams. Flowers : September-October. Fruit : OctoberNovember.
Another species P. frondosum, Meissn. is recorded from Kumaon between 7,500
and 9,000 feet by Strachey and Winterbottom and is described in the F . B.*L as shrubby.
According to the F . B. I . this species differs from P. panicnlatum in the following
points :—Leaf margins not ciliolate. Leaf base rounded or cordate. ^Panicles bo-h
axillary and terminal (only terminal in P . panicnlatum).
Bather longer petbles—up to
1*5 inches. I have however found leaves both with and without ciliate hairs on the.
same- plant, and I have found plants having axillary panicles combined with ciI.ioln.te
leaves so that I am disposed to regard P . frondosum as not specifically different from
P. panicnlatum.

2. RUMEX, Linn.
Herbs, rarely shrubs. Radical leaves usually large; stipules tubular,
often disappearing "with age. Flowers hermaphrodite or monoecious, in
panicled or racemed whorls, rarely axillary cluster's. Perianth-segments 6 in 2 series; inner accrescent, entire or toothed and often with
a tubercle on the midrib in fruit. Stamens 6. Ovary trigonous; styles
3 ; stigmas fimbriate. Fruit a trigonous nut included in the enlarged
inner perianth-segments.
Rnmex hastatus, D. Don. Verm Almora, Gen.—A bushy shrub
usually 1—3 feet high but occasionally up to 6 feet with stems up to 1*5
inches diameter. Bark dark reddish-brown, slightly rough. Twigs herbaceous, striate. Leaves "5—2 inches long, very variable, hastate
with the central lobe linear-oblong or sometimes deltoid, rather thick
and fleshy, glaucous, nerveless. Petiole up to 2 inches long, flattened.
Stipules *1 inch long, membranous. Mowers small, pink or green
tinged with pink, polygamous, in small clusters on the racempse
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branches of a large terminal panicle. Pedicels *05—*1 inch long, very
slender. The three outer perianth-segments *05 inch long, oblong; the
three inner rounde|. Nut enclosed by the much enlarged inner perianthsegments which are membranous with ret use apex and deeply cordate
base, usually tinged pink.
Occurs ^throughout the area between 2,000 and 7,000 feet. Common on wasie ground,
on shaly slopes and in dry stream-beds where if often grows gregariously. Frequent on
walled terraces between cultivation. The leaves are acid. It is often completely deciduous
during the rains but is very variable in this respect. Flowers : May—October.
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Herbs or shrubs, often climbing. Leaves alternate, simple, entire
or lobed, 'esstipulate. Flowers hermaphrodite, solitary racemose or
cymose, with or without bracts. Perianth coroliine superior, regular or
irregular, variously shaped, gamophyllous with valvate lobes. Stamens
6 or more, subsessile in a ring round the base of the style with which
they are often combined. Ovary 4—6-rarely 5-ceIled, placental parietal ;
stigma lobed; ovules many. Fruit capsular or coriaceous and bursting
irregularly. Seeds many.
AEISTOLOGHIA, Linn.
Leaves with the petioles dilated at the base, often with a stipulelike bract in their axils. Perianth-tube inflated at the base, contracted
in the middle and terminating in a dilated oblique 1—2-iipped limb.
Stamens 6, rarely 5 or more than 6, adnate above the ovary to form a
very short column, 3—6-lobed above. Fruit a capsule, septicidally 6valved or splitting through the placentas, thin-walled,
Leaves lanceolate. Perianth-limb about 2 inches diameter. Capsule 3-4 inches long ...
...
... 1.
Leaves ovate. Perianth-limb *7-*8 inch diameter. Capsule 1*25—2 inches long
...
..«
... 2.

dilatata.
punjabensis.

1. Aristoloohla dilatata, N. JE. Brown.—A deciduous or subdeciduous dextrorse climber with stems 2—10 feet high and up to *6 inch
diameter. Bark pale "brown, fairly smooth. Twigs green, terete.
Young shoots and leaves beneath clothed with silky white or brown
tomentum. Leaves 4—11 by 1*75—5 inches, broadly lanceolate gradually
tapering to an acute apex, entire, base deeply cordate, "scabrid above,
softly pubescent beneath, base 3-nerved the laterals again branching
close to the base with about 4—7 pairs above the basal, dull green
above pale beneath, with conspicuously raised secondary and tertiary
nerves. Petiole V-3 inches long, terete. Flowers solitary, axillary,
emitting a strong unpleasant orduriferous smell. Peduncle about "5
inch long. Ovary *5—*8 inch long, prominently 6-ribbed. Perianth
dark purplish-red inside the expanded limb, paler and mottled with
white inside the inflated tube, pale purplish and pubescent outside,
glabrous inside except the basal about *5 inch of the tube; tube inflated
in the, lower half then suddenly recurved and narrowed, 1*5—1"6 inches
long from the base to the outside edge of the curve; limb suborbicular, •
obscurely 3-lobed, about 2 inches diameter. Anthers 6, sessile, adnate
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in pairs round the base of the broad column. Stigma 3--lobe"d. Capsule
3-4 by '7-"8 inch, oblong, longitudinally ribbed, pubescent especially
along the ribs.
fr
Occurs throughout the hills between 7,000 and 8,500 feet. Fairly common in shady
forests of Quercus dilatata. Flies are attracted by the unpleasant smell of the flowers
which appear with the young leaves or when leafless during April-May.

2, Aristolochia punjabensis, Lace.—A deciduous twining shrub up
^ to 15 feet high, but more frequently an undershrub with procumbent
stems 1—3 feet high. Twigs densely clothed with spreading or retrorse
pubescence, ultimately becoming glabrous. Leaves variable in size,
3—9 by 2—7 inches, broadly ovate, entire, apex usually acute? base
deeply cordate with rounded lobes, scabrid above, softly pubescent
beneath especially on the nerves, base 3-nerved the laterals again
branching close to the base with about 3—6 pairs above the basal.
Petiole *5—2 inches long, densely hairy. Flowers solitary, axillary;
peduncles about *8 inch long, densely hairy. Perianth dull greenishbrown, densely pubescent outside glabrous inside except the base; tube
inflated in the lower half, then suddenly recurved, *7—'9 inch long from
the base to the outside edge of the curve; limb suborbicular, obscurely 3lobed, *7-*8 inch diameter. Anthers 6, sessile- Stigma large, 3-lobed.
Capsule 1*25—2 by *6 inch, hexagonal, pubescent especially on the
angles or ridges, dehiscing from the apex.
f
Has recently been collected by Mr. K. N. Parker in the Almora District at
Dindihat where it was found growing between 6,500 and 7,500 feet elevation. Lace
describes the limb as purple-veined and Parker says it is spotted inside with very small
2ark brow*, spots, Plowers : April-May. F r u i t : August-September.
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Herbs or shrubs, often climbing, usually with minute aromatic
glands commonly appealing as transparent dots on the leaves. Leaves
alternate, opposite or whoried, entire; stipules 0 or connate and intrapetiolar or aclnate to the petiole. Flowers minute, 1—2-sexual, in asilllary
or terminal spikes and subtended by peltate bracts. Perianth none.
Stamens 2—6, rarely 1 or 7-8, hypogynous. Ovary of H or 4 carpels
free or connate below, each with many ovules, or ovary 1-celled with a
solitary ovule; stigmas distinct on the free carpels or ovary-lobes, or
terminal on the undivided ovary, occasionally solitary, senile. Fruit of
cocci or follicles, or baccate and indehiscent.
PIPER, Linn.
Shrubs rarely herbs, often climbing, with swollen nodes, u-uully
glandular and aromatic. Leaves entire, often oblique, stipulate.
Flowers very minute, dioecious rarely hermaphrodite^ spiked, each in the
axil of a pettate bract or bract adnate to and sometimes decurrent on the
rachis, lateraj bracteoles sometimes present and forming low ridges on
each side of the flower or connate in a semilunar form. Stamens 1—4,
rarely more; filaments short. Ovary 1-celled; style conic, beaked or
none ; stigmas 2—G ; ovule solitary. Fruit baccate.
%

Male spikes '3 inch long
...
...
... 1.
brachystacliyum.
Male spkies 2-3 inches long
...
...
... -2. pcepuloides.
Besides the above species P. nepalenae, Miq. is recorded from Garhwal by Edgeworth, but we have no specimens from this area at Delira Bun. There are however two
sheets at Kew labelled P . nepaleme, one of which was collected by Edgeworth from
'* ISFathpoor, Himalaya." The other is from Boyle's collection and the only locality given
is N. W. India. These records do not enable me to state definitely that either sheet was
collected within our area. In P. nepalense the spikes, both male and female are from
2 to 7 inches long and the bracts are orbicular and sessile but not peltate. The leaves are
glabrous and much resemble those of the species described.

1. Piper brachystacliyum, Wail.—An evergreen glabrous shrub*
with tough flexible stems up to 1 inch diameter either creeping over the
ground or climbing up the stem's of trees by means of adventitious
shoots, the creeping stems producing reproductive shoots 1-2 feet long
with large one-sided swollen joints. Bark brown, rough owing to
numerous much-raised lenticels. Twigs smooth, green. Leaves alternate, those on flowering stems 3—5*5 by 1"5—2*5 inches, ovate or
elliptic, caudate-acuminate, base narrowed, lateral nerves running longitudinally, the upper pair starting from above the base and reaching the
apex, the middle pair starting from close above the base, the lowest pair
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basal. Petiole *4—*8 inch long, channelled. Stipules membranous
enclosing the buds. Leaves of sterile climbing shoots 1—3 by '9—2
inches, orbicular with rounded cordate base. Petiole "6—1*3 inches
long. > Flowers dioecious, in solitary leaf-opposed spikes at the ends of
the shoots. Male spikes ovoid *3 inch long; peduncles *2 inch long.
Female spikes *2-*3 inch long, ovoid, green. Peduncles *l-*2 inch long.
Fruit of many berries crowded into a globose dark green head *3—*35
* inch diameter.
Occurs throughout the hills between 2,000 and 5,000 feet. Fairly common in shady
moist ravines, especially on rocks. The climbing stems occasionally attain 20 feet high.
Flowers : May-June. Fruit: December..

2, Pipe* peepuloldes, Roxb.—A glabrous bushy shrub, climbing
below with free spreading slender branches which are often rough with
raised lenticels. Leaves alternate, 2—5 by 1-2 inches, oblong or ovateoblong, caudate-acuminate, base rounded or slightly cordate, laferal
nerves running longitudinally, the upper pair starting from above the
base and reaching the apex, the middle pair starting from close above
the base, the lowest pair basal. Petiole'15—*5 inch long. Flowers
dioecious, in solitary leaf-opposed spikes. Male spikes slender 2-3 inches
long, clothed with peltate bracts. Stamens 2—4. Female spikes '5—*7
inch long, cylindric, longer than their peduncles.
There is one sheet at Dehra Dun collected, by Inayat at Dogadni in the Mandal
Range of the old G-arhwal (now Kalagarh) Division, which I have taktn as belonging
to this species. Flowers: May-June.
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Trees or shrubs, or (Gassytha) a parasitic climber. Leaves usually
alternate, elitire, often with a characteristic aromatic smell when bruised, exstipulate. Flowers small, greenish or yellowish, regular, 1-2sexual, often clustered or cymose, mostly 3-merous. Perianth usually
inferior; the segments usually in 2 series of 3 each, subsimilar, often
connate below, more rarely 5 or rudimentary or wanting. Stamens in
2—4 trimerous whorls of which one whorl is often reduced to staminodes,
hypogynous or perigynous, inner often with 2 large glands at the base.
Ovary 1-celied; style terminal; stigma simple, discoid or dilated, often 3lobed; ovules solitary. Fruit a dry or fleshy berry, rarely enclosed in or
adnate to the perianth-tube, but often surrounded at the base by the
thickened accrescent receptacle or by the base of the tube.
I.—Flowers in panicles.
A. - -Fruit supported by the base of the perianth cnly
B. Fruit supported by the entire perianth.
1. Perianth-lobes linear or oblong, spreading or
reflexed in fruit
...
...
...
2. ®Perianth-lobes elliptic or ovate, clasping the
base of the fruit
...
...
...
II.—Flowers in umbellate heads which are solitary clustered or arranged in las corymbs.
1. Anthers 4-celIed
...
...
...
2. Anthers 2-celled
...
...
...
III.—Flowers axillary, solitary or 2 together
...

1.

2.

Ginnamomam.

Macliilus.

3. Phoebe.

4. Litsea.
5. Lindera.
G. JDodecadenia.

1. CXNNAMOMTJM, Blume,
Evergreen trees or shrubs. Leaves opposite or alternate,'usually
with 3 basal nerves. Flowers in axillary and terminal panicles, often
polygamous with females larger. Perianth-tube short; segments 6,
subequaJL Stamens 9, or sometimes fewer, in 3 whorls, the fourth whorl
of 3 staminodes; aethers 4-celled. Fruit seated on the enlarged perianthtube, or hypanthium.
Leaves strongly 3-nerved from close above the base
Leaves penninerved
...
...
...

... 1.
... 2.

Tamdla.
glanduliferum.

1. Cinnamonrara Tamala,
Nees. Vein. Dalchini, Gen.—A.
small evergreen tree up to 4'5 feet girth and 25 feet high. Bark dark
brown «pr blackish, slightly rough. Blaze *5 inch, pinkish-or reddishbrown with whitish streaks towards the exterior. Leaves opposite subopposite or alternate, 5—8 by 2-3 inches, ovate-lanceolate or-oblong,
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acuminate, the acumen often falcate, coriaceous, glabrous, scarcely shining abovej glaucous beneath,.3-nerved from close above the base almost
to the apex. Petiole "3—'5 inch long. ."Flowers.y3 inch long, pale
yellowish, in axillary and terminal lax puberulous panicles 2—6 inches
long. Perianth-lobes 6, oblong, silky-pubescent, breaking off transversely below the middle after flowering. Perfect stamens 9. - Filamentvillous. Drupe '5 inch long, ovoid, fleshy, black, supported by the
somewhat enlarged perianth-tube bearing the truncated perianth-lobes.
Occurs throughout the hills between 2,000 and 7,000 feet. Fairly common in shady
forest especially bordering streams. Quite young leaves are coloured pink. The bark is
used as a substitute for cinnamon which is the bark of an allied species C. zeylanicum,
Breyn. Flowers : May, F r u i t : June-July.

2, Clrraamomum glandulifenun, Meissn.—A small tree up to 5
feet girth. Leaves 3—5 inches long, alternate, elliptic or lanceolate,.
caudate-acuminate, puberulous beneath when young, glabrous when
mature, thickly coriaceous, often glaucous beneath; lateral nerves 3-4.
pairs. Petiole "5—1 inch long, slender. Flowers '1 inch diameter,
yellowish-green, in lax long-peduncled few-flowered glabrous axillary
panicles 1*5—2*5 inches long. Perianth-lobes sparsely pubescent without, villous within. Stamens hairy. Ovary glabrous.
Occurs in the most easterly portions of Almora between 4,000 and 7,000 feet.
Mr. W. J . Lambert informs me that it is not uncommon in oak forests. We have only
one sheet at Delira Dun collected at Chirapani at 6,000 feet elevation. Flowers : MayJune.

2. MACHILUS, Nees.
Evergreen trees. Leaves alternate, penninerved. Plowers bisexual, in axillary panicles often appearing sub-terminal at first. Perianth
of 6 free or nearly free persistent lobes, spreading or reflexed in fruit.
Stamens 9 perfect, anthers 4-celled, those of the third series extrorse
and 2-glanduIar; staminodes of the fourth series cordate. Stigma dis-;
coid. Fruit a globose or ellipsoid berry seated on the persistent perianth.
I.

Panicles glabrous. Fruit oblong or ellipsoid

II.- 1 -Panicles pubescent.

... 1.

odoratissima.

Fruit globose.

A.. Leaves quite glabrous when mature.
1. Petiole not exceeding • 1 inch. Filaments
villous at the base only.
(a) Leaves 5—10 inches long. Lateral nerves
12—20 pairs
...
...
...
(b) Leaves 3—6*5 inches long*. Lateral nerves
5—12 pairs
...
...
....
2. Petiole *5—1*5 inches long. Filaments hairy
throughout
...
...
...
B. Mature leaves more or less silky beneath
...

2.

Duthiei.

-3. GambleL
4. sericea.
5* bombycina.

*
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1. Macfailis odOFatissima, Nccs. Vera, Kdd.ilft, fir. RY77>. A,
A medium-sized evergreen tree commonly attaining 0 feet girth and 50
feet high. Bark dark grey or blackish, somewhat rough. Blaze "75—1*5
inches, soft with scattered pieces of hard tissue, pinkish-brown with
a few narrow white or yellow bands towards the exterior which turn
orange on .exposure. Twigs glabrous. Leaves 3—7 by l-2'5 inches,
oblong oblanceolate or elliptic-oblong, acute or acuminate, base narrowed
or rounded, glabrous, dark rather glossy green above, pale and glancescent beneath, lateral nerves 6—14 pairs. Petiole "J.—1 inch long,
Flowers '3—*35 inch diameter, yellowish-green, scented, in glabrous
panicles 1'5—5 inches long, at first terminal but the shoot soon growing
through the panicle leaving its branches below the leaves. Perianth *3
inch long, lobes linear, glabrous or nearly so without, villous within.
Filaments villlous near the base. Fruit "6—'9 inch long, oblong or
ellipsoid, purplish-black with a glaucous bloom containing a large elongated seed surrounded by pale yellow fleshy tissue and supported by
the iwoollen often pinkish pedicels.
Occurs throughout the hills between 2,500 and 7,000 fe.Lt. Very common bordering
streams in banj forest. The new young leaves are usually tinged pink. I have measured
a large tree in North G-arhwal IQ'S feet girth and 35 feet high. Flowers : March-April,
Fruit : June-July.
«r

2. MachUns Dnthlel, King. Vern. Kaula, G-. Sail or Sairr
NG-.—A small or medium-sized evergreen tree seldom exceeding 4 feet
girth and 40 feet high, rarely attaining 6 feet girth. Bark pale grey
or whitish, slightly rough, often conspicuously lenticellate and sometimes thinly corky. Blaze pale pinkish-brown or buff often with a
few pale broad streaks towards the exterior. TwTigs glabrous. Leaves
5—10 by 1-2*5 inches, oblong or oblong-lanceolate, acute or acuminate,
usually gradually narrowed at the base, dark rather glossy green above,
pale and glaucescent beneath, glabrous, lateral nerves 12—20 pairs.
Petiole *5—*9 inch long. Flowers "2-*3 inch long, yellowish-green,
scented, in pubescent panicles 2*5—5 inches long appearing at the base
of the young shoots below the leaves. Perianth-lobes minutely silkypubescent on both sides. Filaments slightly villous at the base. Fruit
*4 inch, diameter, globose, first bright glossy green finally purplish-black
containing one round seed surrounded by yellowish fleshy tissue seated
on the persistent green calyx and supported by the peduncle and pedicels
which are usually red.
Occurs throughout the hills between 5,000 and 0,000 feet. Very common in
dense oak forests, often more or less gregarious especially heneath Quercns dilatata.
Flowers* March-April. F r u i t : June—August.

3. Machilns Gamblei, King.
Yern.
Kaula, Gk—A mediumpized evergreen tree up to 6 feet girth and 70 feet high. Bark pale
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brown.," fairly .smooth and often thinly corky with scattered lenticels.
Blaze ?*3—*75 inch, soft, very short fibre, yellowish or pinkish with
scattered hard orange-coloured pieces, the whole darkening on exposure,
sometimes with whitish bands towards the exterior. Young twigs
minutely pubescent. Leaves 8—6*5 by -7—2*25 inches, oblong oblanceolate or elliptic-oblong, acuminate, gradually narrowed to. the base,
dark glossy green above, pale and glaucous beneath, glabrous, lateral
nerves' 5—12 pairs. Petiole '4—1 inch long. Flowers *3—"35 inch
diameter, yellowish-green, sweet-scented, in pubescent panicles 1/5—4
inches long appearing at the bases of the young shools. Perianth "25
inch long, lobes minutely silky-pubescent on both sides. Filaments
slightly villous at the base. Fruit *3-*4 inch diameter, globose, black.
Occurs in the suhhimalayan tract and in the central and outer hill ranges between
1,500 and 5,000 feet, Fairly common in moist depressions or bordering streams. Flowers :
March-ApriL F r u i t : June-July.

3. Machilus sericea? Blame.—A medium-sized evergreen tree up to
6 feet girth. Leaves 4—8 inches long, oblong or elliptic-oblong, a^cute
or acuminate, base acute or rounded, coriaceous, dull green above, not
glaucous beneath, conspicuously reticulate when dry, silky pubescent on
both surfaces when young; lateral nerves 7—12 pairs, archied. Petiole
*5—1*5 inches long. Flowers about '3 inch diameter, shortly pedicelled,
in pubescent panicles 4—8 inches long. Filaments hairy. Fruit
globose.
Occurs on the central and outer ranges between 3,000 and 5,000 feet elevation
east of Naini Tal. Usually found in open forest and appears to be scarce. Flowers :
May.

5. Machilns feomfeycina* King, mss.—A tree. Twigs pubescent.
Leaves 4—7 by 1*25—1*75 inches, oblong-lanceolate or oblanceolate,
acute or acuminate, base narrowed, glabrous above when mature,
pubescent or tomento'se beneath especially • along the midrib, lateral
nerves 6—10 pairs. Petiole *3—*75 inch long. Flowers about *3
inch diameter, in few-flowered panicles 1—3 inches long clustered at
the base of the new shoots and appearing with the. immature leaves.
Perianth about *15 inch long, oblong', silky puberulous without, glabrescent within. Filaments glabrous except for a few hairs near the
base. Fruit *3 inch diameter, globose.
T
•
^is species has been collected by Messrs. W. J. Lambert and B. N. Parker (vide
Ins No. 2050 at Dehra Dun) in East Minora where it occurs at 3,500 feet devaiion in the
neighbourhood of Askot. The material of this tree at mv disposal was rather incomplete,
but I have compared it with specimens at Kew and it agrees well. I t appears to differ
from M. mliosa, Hook, in having larger less hairy flowers arranged in panicles which
are generally shorter than the mature leaves whereas in M. eilhsa the panicles usually
exceed the leaves.. The panicles in Af. villosa are also usually more numerous and bear
more numerous flowers.

447

LXXIV.—.LAURA CEiK.

3. PHCEBE, ?w?c?.
Evergreen shrubs or trees. Leaves alternate, penninerved.
Flowers bisexual gr polygamous, in axillary or subterminal panicles.
Perianth-tube short1; lobes 6, subequal, erect, accrescent and clasping
the base of the fruit. Stamens 9 perfect, anthers 4-celIed, those of
the third series extrorse and 2-glanduIar; staininodes of the fourth series
cordate or sagittate. Stigma discoid. Fruit an ellipsoid berry clasped
at the base by the hardened perianth.
Mature leaves glabrous.. Panicles clustered. Perianth
glabrous without
...
...
... 1.
Mature leaves puberulous beneath. Panicles not clustered.
Perianth pubescent without
...
...
... 2.

lanceolata.
pallida.

1. Phoebe lanceolata, 'Nccs. Vern. Kekra, G. Kaula, Gen.—
A small or medium-sized evergreen tree up to 6 feet girth and 40 feet
high, sometimes only a large shrub. Bark usually partly pale ashy and
partly blackish, slightly rough, exfoliating in irregular thin scales of
somewhat corky consistency. Blaze "3—"8 inch, soft, shortly fibrous,
pale* pinkish-brown. Twigs smooth, green, terete. Young shoots
slightly pubescent. Leaves 4—10 by l-2"75 inches, oblong-lanceolate,
caudate-acuminate, base narrowed, sparsely pubescent above and silky
puberulous beneath when quite young, glabrous when mature; lateral
nerves 7—11 pairs prominent beneath. Petiole *3—1 inch long.
Flowers '1 inch long, yellowish-green, in lax glabrous pedunculate
panicles 3—8 inches long clustered closely round the base of the new
shoots. Perianth cup-shaped;'lobes elliptic, glabrous without, pubescent
within, enlarged and hardened in fruit. Filaments slightly villous at
the base. Fruit *3-*4 inch long, ellipsoid, truncated, black, seated on
the enlarged perianth.
Occurs throughout the area between 1,000 and 4,500 feet. Yerj common in shady
ravines and moist places. Mowers: February—June. F r u i t : September—November.

2, Plicebe pallida, Nees.—A small or medium-sized evergreen tree
up to 5 feet girth and 45 feet high. Bark reddish-brown, slightly rough.
Blaze "25—*5 inch, .pale yellowish-or pinkish-brown with a few pale
yellow streaks or bands darkening on exposure. Twigs smooth, green:.
Young shoots adjftessed-pubescent. Leaves 4—10 by 1-2*5 inches,
oblaneeolate or oblong-lanceolate, acuminate, base narrowed, minutely
adpressed-pubescent on both surfaces when young, glabrous above when
mature, margin more or less revolute, glossy dark green above with
paler venation, deeply glaucous beneath with prominent secondary venation; lateral nerves 6—9 pairs. Petiole *2—*6 inch long, channelled
above.•• Flowers *2 inch diameter, greenish-yellow, in lax puberulous
pedunculate panicles 1—4 inches long arranged along the sides of the
new shoots (not clustered together). Perianth "1 inch long; lobes ovate,
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pubescent on both sides, enlarged and hardened in fruit. Fruit '4-'5
inch long, oblong or ellipsoid, sinning, bhiish-or purplish-black, seated
on the enlarged perianth.
Occurs throughout the hills between 5,000 and 7,000 feet: Rather scarce hut well
distributed. Usually in banj forest, especially in moist ravines. Flowers : June. Fruit :
October—December.

4. LITSEA,

Laml:

Trees or shrubs, usually evergreen. Leaves alternate, rarely
opposite or subopposite. Flowers dioecious, several in an umbel surrounded by an involucral whorl of 4—6 concave sepal-like bracts; umbels
pedicelled, usually again umbelled or racemed or fascicled, axillary or
from leaf-or bract-scars. Perianth-lobes usually 6, but sometimes very
incomplete or absent, tube or hypanthium sometimes greatly enlarged.
in fruit. Stamens in mole flowers 6—20, filaments of the one or 'two
innermost whorls (if present) 2-glandular; anthers all introrse and 4celled. Stigma usually irregularly lobecl.
I.—Leaves penninerved. Stamens 0 or more.
A. Leaves grey-tomentose beneath. Fruit glebese
B. Leaves brown-pubescent er glabrous beneath.
Fruit ovoid.
1. Leaves elliptic, rounded at both ends
...
2. Leaves narrowly lanceolate, tapering at both
ends
...
...
...
...
II.—Leaves more or less 3-nerved from above the base.
Stamens 6.
1. Leaves 5—13 inches long
...
...
2. Leaves 3—5 inches long
...
...

1.

chinensis,

2.
3.

pohjantha.
*
elongate.

-1.
5.

lanuginosa.
umbrosa.

1. Litsea chinensis, Lamk. Syn. L. sebifcra, Pers. Vern.
Singrau, Gen.—A small evergreen tree up to 2 feet girth and 25 feet
high, often only a 'shrub. Bark pale brown, roughish, somewhat corky,
lenliicellate. Blaze \3—*5 inch, cheesy, not1 fibrous, pale yellowish
streaked and mottled with orange, the whole turning dirty brown on
exposure, juice viscous. Twigs green, terete, grey-pubescent. Leaves
4—10 by 2—4 inches, elliptic ovate or oblong-lanceolate, acute or acuminate, base usually narrowed, pubescent especially ori" the nerves above,
more or less gmy-tomentose beneath, dull or slightly glossy dark green
above, pale but not glaucous beneath; lateral nerves 8—13 pairs. Petiole
•5—1-5 inches long, grey-tomentose. Flowers yellowish, about '2
inch diameter, about 8—12 together in umbellate heads "o-*6 inch across
arranged in lax pedunculate axillary corymbs 1*5—3 inches long.
Peduncles of heads *2~*5 inch long. Heads'globose in bud, aBout '2
inch diameter, resembling flower-buds, surrounded by 4 orbicular tomentose bracts. Perianth-lobes generally wanting. Stamens up to 20
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or more. Filaments clothed with long.soft hairs.- Fruit *3 inch diameter, globose, black, supported by the thickened pedicel.
Occurs throughout the subhimalayan tract and central and cater hill ranges up
to 3,500 feet. Fairly coi§tnon in moist miscellaneous forest, also with sal. The leaf when
nabbed between the fingers produces a soapino^ and is faintly aromatic. Flowers : June—
August. Fruit : November-December.

2. Litsea polyantha, Jnsx. Verm Katmara, (rem—A small or
medium-sized evergreen tree usually not exceeding 4 feet girth
and 40 feet high. Bark usually pale brown, roughish, somewhat corky, exfoliating in quite small polygonal scales. Blaze '75—1*5
inches, soft, not fibrous, pale yellowish or yellowish-brown lightly mottled with pale orange towards the exterior and darkening on exposure.
Young shoots rusty-pubescent. Leaves alternate, 8—9 by 1*5—5
inches, elliptic or elliptic-oblong, usually rounded at both, ends, glabrous
and dark rather glossy green'above when mature, glaucous with disfci.nct
reticulate venation and pale yellowish-brown pubescence beneath.
Petiole "4—1 inch long, brown-pubescent. Flowers about *2 inch
diameter, pale greenish-yellow, sessile or subsessile, about 5-6 together
in rounded umbellate heads "4-*5 inch across. Peduncles of the heads
"2—*5 inch long, solitary or clustered on dwarf side 'shoots. Pedicels
up to "1 incjjt long, elongated in fruit. Heads globose in bud, about '2
inch diameter, resembling flower-buds, surrounded by 5 rounded pubescent bracts. jPerianth '1 inch long. Stamens 9—13. Filaments hairy.
Fruit *4 inch long, ovoid, black, supported by the enlarged perianth and
enlarged thickened pedicels.
Occurs throughout the area up to 3,000 feet. Very common in sal forests of the
Bhabar preferring "moist shady localities. It occasionally attains 7 feet girth and 70
feet high. Leaves* turn bright yellow as they fall. Flowers : March-April. Fruit : J u n e September.

3* Litsea elonjjata, Wall.—A small evergreen tree up to 4 feet
girth and 80 feet high. Bark reddish-brown or sometimes covered in
part with a thin whitish mealy layer, smooth or roughish exfoliating in
thin woody scales. Blaze '25 inch, pale yellowish-or pinkish-brown.
Young shoots rusty-pubescent. Leave's alternate, 4—7 by 1—1'75
inches, narrowly oblong-lanceolate, acuminate, base narrowed, sparsely
clothed on both surfaces with long spreading whitish hairs when young,
quite glabrous or with rusty hairs on. the midrib above and sparsely hairy
on the nerves beneath when mature, glossy dark green above,
dark bluish-green, with prominent pale venation beneath, lateral nerves
6_13 pairs." Petiole *3—*8 inch long, terete, tomentose. Flowers
small, yellowish, in heads of about 4-5 flowers. Heads solitary, rarely
clustered, males *5—*7 inch diameter, females smaller. Peduncles
of the heads scarcely exceeding *1 inch long. Heads about *15 inch
29

4
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diameter in bud, resembling flower-buds, surrounded by 5 rounded silkyhairy bracts. Perianth *15 inch long. Stamens 8—12. Filamentsvillous with long hairs. Fruit "5 inch long, ovoid, seated on the enlarged
perianth.
*•
Occurs in the central and inner hill ranges between 4,500 and 7,500 feet. Bare,
•usually in dense hanj forests. In the. absence of flowers or fruit this species is apfc to be
mistaken for Phoebe pallida from which it may best be distinguished by tho terete, not*
channelled, petiole. Mowers : August—September.

4* Utsea lanuginosa, Nees Vera. Lampattia, NGr.—A small
or medium-sized evergreen tree up to 7 feet girth and 50 feet high."
Bark dark brown, slightly rough, lenticellate, exfoliating in irregular
thick scales. Blaze *3—*5 inch, crisp, pale yellow or yellowish-brown
streaked and mottled with orange-brown and turning dark brown on
exposure. Young shoots and leaves densely clothed with adpressed silky
hairs. Leaves clustered at the ends of the branches, 5—18 by 1*5—2'75
inches, oblong-oblanceolate or narrowly elliptic-oblong, acuminate, base
narrowed, glabrous when mature, shining above, glaucous beneathr
strongly 3-nerved from close above the base with 2—5 smaller pairs
above. Petiole "3—1 inch long. Flowers small, yellowish, in 4flowered heads arranged in dense lateral sessile or subsessile clusters.
Pedicels up to *2 inch long, silky. Perianth 4-Iobed, villous without.
Stamens 6. Fruit '5-*6 inch long, ovoid, on short thick pedicels.
Occurs throughout the hills between 2,000 and 6,000 feet. Distribution somewhat
local and generally scarce, but fairly common and even with a gregarious tendency round
Ukhimat in North Garhwal. Flowers : March. Fruit: November.

5* Litsea umbvosa, Nees. Vern. Bailara or Muira, NG-. Cher
or Chitata, G-en.—A small "or. medium-sized evergreen tree up to 4*5
feet girth and 30 feet high.' Bark pale brown, slightly ' rough with
prominent circular lenticels. Blaze *3-'4 inch, rather crisp, pale oliveor greenish-brown more or less streaked and mottled with pale yellow,
rapidly darkening on exposure. Young shoots and leaves pubescent.
Leaves alternate, 3—5 by *75—1*5 inches, oblong-elliptic, acuminate,
base narrowed, glabrous when mature, pale and glaucous beneath, more
or less (though sometimes very obscurely) 8-nerved from above the base
with 8—7 smaller pairs above. Petiole "5—"8 inch"rlong. Flowers '1
inch diameter, pale yellow, scented, in 6—12-flowered heads, arranged
in dense sessile lateral clusters. Pedicels about *1 inch long, silky, much
elongated in fruit. Perianth 4-lobed, villous without. Stamens 6.
Fruit #4~*5 inch long, ovoid, first purplish and finally black, on pedicels
#
5—"7 inch long.
Occurs throughout the hills between 4,500 and 8,000 feet. Very common* both in
oak forests and in secondary growth, .usually on north aspects, sometimes forming gregarious patches in open moist situations. Mowers: March. Fruit : October-November.
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5. LINDEEA, Thunh,
Trees or shrubs. Leaves alternate or subcpposite, penni-or 3—Snerved. Flowers |dioecious, pedicellate, in sessile or nearly sessile
lateral umbelliform clusters surrounded
by deciduous bracts*
Perianth-tube very short, segments 4—9 usually 8. Stamens 6—9
usually 9* in three series, those of the third and sometimes second
also 2-glandular; anthers 2-celled, all introrse. Staminodes in female *
flowers 6—9, filiform. Berry seated on the unaltered or disciform,
entire or toothed, base of the perianth.
Leaves penninerved

...

...

...

Leaves strongly S-nerved from the base or near it

..„ 1. hifaria.
... 2,

fulchemma.

1. Lindera bifaria, Benth.—A large evergreen shrub or small tree
up to 2 feet girth and 25 feet high. Twigs brown-tomentose or villous.
Leaves variable in size, 2—6 by 1-2 inches, elliptic-or ovate-lanceolate,
aciffce or acuminate, base acute or cuneate rarely obtuse, coriaceous densely
clothed with long fulvous woolly pubescence when young, glabrous or
hairy only on the midrib above, more or less hairy beneath when mature,
lateral nerges 5—10 pairs. Petiole *2~*3 inch long, stout", tomentose.
Flowers small, in 6—10-flowered, solitary or clustered, axillary umbels
which are sessile and enclosed in bud by 6—8 imbricating rounded more
or less pubescent bracts. Pedicels *05—"15 inch long, villous. Perianthtube villous; segments 6, glabrous or sparsely hairy without. Stamens
9, Filaments glabrous. Berry '25 inch diameter, globose, seated on
the small cup-shaped perianth-tube.
Occurs in the East Almora Division between 8,000 and 5,000 feet. Bare, But has
been found at Rawalkhet in the Bamganga valley, Helpia in Talk Askot and in the
Pungar Gadh. There is a single specimen from our area at Dehra Bun collected byMr. W, J. Lambert. It is found in shady ravines. Flowers: May.

2. Lindera pulchewima, Benth. Vein. Chen or Cher, NGK—
An evergreen shrub 5—10 feet high with stems up to 3 inches diameter.
Bark dark brown, roughish. Blaze *2 inch, pale brown. Young shoots
pubescent or tomentose. Leaves alternate, 4—6*5 by 1*25—2'5 inches,
oblong or elliptic-oblong, abruptly caudate-acuminate, base rounded or
cuneate, silky pubescent when young' becoming glabrous when mature,
very glaucous beneath, strongly 3-nerved from the base or close above
the base, the 3 nerves subparalleL Petiole *3—*7 inch long, tomentose.
Flowers '2—"25 inch diameter, yellowish-green, in 5-6-flowered, solitary
or clustered, axillary umbels which are sessile and enclosed in bud by
4—6 imbricating rounded pubescent bracts. Pedicels '05—'15 inch, long,
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densely silky-pubescent, lengthing to *2—*5 inch in fruit. Perianthsegments 6, oblong, sparsely pubescent without. Stamens 9. Filaments nearly glabrous. Berry *8—"35 inch long, ellipsoid.
Occurs throughout the hills between 6,000 and 9,000 feet.- Very common in. the
central and inner ranges where it often forms gregarious undergrowth in shady forests of
Quercus incana and Q. dilatata. Flowers : March :-April. Fruit : July.

8. DODECADENIA, Nees.
Evergreen trees. Leaves penninerved. Flowers dioecious solitary
or 2 together, subsessile or pedicelled, each pedicel bearing several imbricating bracts. Perianth-tube short; segments 6—9, subequa.1, spreading.
Perfect stamens 10—12 in four series, those of the two inner series
bearing 2 stalked glands near'the base, the others eglandular; anthers
4-celled, introrse* Ovary pubescent. Berry seated on the dilated
flattened base of the perianth and thickened peduncle.
This genus is described on page 83 Vol. I I of Wallich's Plants Asiaticm Barioides
m hermaphrodite, and this seems to have been copied by subsequent authors. There
seems little doubt that the description • of the genus taken I presume from D. grandiflora
was based on m&ls flowers only as fhese possess a distinct pistillode giving the flowers the
appearance of being hermaphrodite.
' r

Dodecaieaia gvaJuUflo*a, Nees.—A small evergreen tree up to 4feet girth and 30 feet high. Bark roughish, lenticellate,'exfoliating in
irregular woody scales. Blaze *25—'35 inch, pinkish-or orange-brown.'
Young shoots brown-tomentose. Leaves 3—5*5 by *75—JL"5 inches;
oblong-oblanceolate or elliptic-lanceolate, acute or shortly acuminate,•
base narrowed, coriaceous, margin undulate, silky-tomentoee .when,'
young, glabrous when mature except the midrib above which is persist-' :
ently hairy, rather glossy dark green above, glaucescent beneath; lateral'.
nerves 8—12 pairs. Petiole *8—*9 inch long, tomentose. Flowers'paleyellow or greenish-yellow, axillary, usually solitary sometimes.
2 together on stout tomentose pedicels up to *1 inch .long."
Pedicels bearing, imbricating ovate bracts silky-hairy down... ;,the/;;
centre outside, about 5 in males 10 in females. Male flowers *6;inch'..,
diameter, females "3 inch. Perianth-segments 6 rarely more, in:/'two '
series, oblong, obtuse, densely silky-pubescent without, less so within^..,
Stamens in male flowers 10—12, staminodes in females 7—9. ^.Fila--;:;•;
ments villous. Anthers with a line of hairs down the back, as kmg"m-;;
the filaments. Berry \5—*6 inch long, ellipsoid, purplish-black. '•:;,?•: ^;:).}^
Occurs throughout the hills between 7,000 and 8,500 feet.
shady oak forest. Flowers: .March*April. F r u i t : November.

"Rather scarce, usiially in,
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Shrubs or small trees, rarely herbs with tough bast-fibres. Leaves
alternate or opposite, simple, entire, exstipulate. Flowers usually.
bisexual aad regular, in axillary or terminal heads, umbels or racemes.
Perianth tubular or campanulate, usually corolline. frequently with a *
ring of scales or hairs at the mouth; lobes 4-5. Stamens inserted on
the perianth-tube, usually twice as many as its lobes in two whorls;
anthers 2-celled. Disk' variously formed or none. Ovary superior,
usually 1-celled; ovule solitary; style short or long; stigma various.
Fruit usually a small berry, drupe or nut.
Leaves thick, glabrous or nearly so, alternate. Disk 0 or
inconspicuous
...
...
...
... I .
Leaves thin, silky, often opposite. Disk of 4 erect scales 2.

Daphne.
Wikstrcemia:

1. D A P H N E , Linn.
.% Shrubs or small trees. Leaves (in Indian species) alternate,
usually coriaceous. Flowers in terminal or lateral heads or clusters.
Perianth-tube usually coralline, cylindric or somewhat widened at the
base; lobe^4, spreading. Stamens 8, biseriate; anthers subsessile.:
Disk obscure or none. Ovary 1-celled ; style short or none; stigma large,,
capitate. Fruit a succulent or nearly dry drupe.
T.—Leaves not exceeding 2 inches long, sessile.
1. Leaves mucronate. Perianth villous
... 1.
2. Leaves obtuse, notched. Perianth glabrous ... 2.
II.—Leaves 2—5 inches long. Petiole very short
... 3.

oieoides.
retusa.
papyracea.

1. Daphne oleoides, Schreb.—A low spreading bushy shrub with
stems 1—4 feet high and up to 1 inch diameter. Bark reddish-brown
or blackish, fairly smooth. Young shoots clothed with short dense
pubescence. Leaves 1-2 by *2—*4 inch, oblong or linear, narrowed at
both ends, mucronate, thick, ciliate and sparsely hairy on the midrib
when young, glabrous when mature, dark bluish-green on both surfaces,
lateral nerves obscure, sessile. Flowers *3-*4 inch diameter, white, in
terminal ebracteate 3—9-flowered heads. Pedicels minute. Perianth'
grey-villous outside; tube *2—'35 inch long; lobes oblong, acute or subacute, shorter than the tube. Ovary densely hairy. Fruit "25—*35 inch
long, oblong, fleshy, pale orange, clothed with short silky hair, enclosed
till nearly ripe within the persistent perianth-tube which ultimately
dehisces. Seed 1.
Occurs along the Dhauli valley in North Garhwal between 8,500 and 9,500 feet.
Bather scarce. It is found on exposed stony and rocky places. Flowers : May-June,
F r u i t : July-August.
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. "2..' Daphne .xetusa,. 'ff^m^.—An erect shrab. Twigs rather stout,
clothed when young with adpressed hairs. Leaves 1*5—2 by '5—"7
inch, oblanceolate, narrowed towards the base, apes rounded and
minutely notched, thick, glabrous, sessile. Movers *6—*8 inch
diameter, in terminal bracteate clusters of about 5—7; bracts oblongspathulate, caducous. Pedicels 0. Perianth glabrous; tube "3-'4 inch
long; lobes as long as the tube, oblique, broadly oblong, obtuse, emarginate. Ovary glabrous.
This species has been collected in the Almora district by Mr. J. Lyall, vide sheet
3STo. 8338 in the Dehra Dun herbarium. The exact locality is not recorded but the plant
will probably be found along the main Himalayan range between 10,000 and 12,000 feet.
Plowers : June-July.

3* Daphne papyracea, Decne. Syn. D. cannabim, Wall, in 3?.
B. I. "Vera. Satpura, ,&, Barwa, A.—An evergreen shrub 2—5 feet
high with stems up to 1 inch diameter. Young shoots tomentose soon
becoming glabrous. Leaves 2—5 by '7—1*8 inches narrowly ellipticlanceolate or oblanceolate, narrowed at both ends, thick, glabrous,
Petiole up to *2 inch long. Flowers white, in terminal bracteate heiads.
Bracts "3—'7 inch long, oblong or lanceolate, caducous. Pedicels minute.
Perianth-tube- *3-'4 inch, long, silky; lobes '2 inch long, ovate, acute, with
a tuft of hairs at the tip. Ovary glabrous. Fruit ovoid, *4 inch long.
Occurs throughout the hills between 0,500 and 9,000 feet. Common, especially in
association with banj. Flowers : January—April. Fruit : May-June. According to Smith.
and Cave in the Records of the Botanical Survey of India,.volume VI, pp. 45—54, there are
three closely allied Himalayan species of Daphne, and after reading the note referred to
above I think it probable that we have two of them within our area. I have on many
occasions noted that the fruit is sometimes yellow or orange-yellow when ripe and sometimes first deep-red and finally black. Smith and Gave remark as follows : " B, papyracea,
Decne, and D. Sureil, Smith and Cave are at once distinguished from D. canmbinal Wall.
by the pointed lobes of the corolla and fruits reddish at maturity. D. Sureil differs from
D. papyracea in the leaves being less coriaceous and more pointed, in the bracts being
very early deciduous forming no collar round fho inflorescence ?ind in the longer and
narrower flowers " .

2. WIKSTECEM1A, Endh
Trees or shrubs. Leaves opposite, rarely alternate. Flowers hermaphrodite, in terminal racemes or spikes, ebracteate. Perianth-tube
elongate: lobes 4, spreading. Stamens 8, biseriate; filaments short.
Disk of 1—4 scales. Ovary villous, 1-celled; style short; stigma capitate*
Fruit fleshy and naked or dry and included in the base of the perianth.
WikstHBmia eanescens, Meissn.~An erect deciduous shrub 4—8
feet high with stems up to 1*5 inches diameter. Bark smooth, brown,
Blaze '25 inch, pale yellow with very tough fibre. Young shoots hairy.
Leaves opposite or alternate, 1*5—3 by *6—1 inch, elliptic- oblong,
thin, silky when young becoming glabrous except along the midrib
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beneath.. .Petiole "1 inch .long, hairy. .Flowers yellow, in axillary and
,temiinal heads or short spikes often forming-.small panicles. Bracts 0.
'• Perianth-tube-"3 inch long, slender, silky outside; lobes * 15 inch. long.
•'•Disk, of 4. erect linear scales. . Fruit *2 inch long, ovoid,, .pale brown,
...•enclosed by the persistent perianth which.-ultimately splits down one..
side. . Seed 1, black.
Occurs -throughout the hills between 6,000 and 10,000 feet. Fairly common especiallyon the inner ranges and is found either in forest or in the open, sometimes with a tendency %
to gregariousness. Mowers : April—June. Fruit: October-November.
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Shrubs or trees closely covered with silvery or brown scales, sometimes with stellate hairs. Leaves alternate or opposite, entire, exstipulate. Flowers regular, bisexual or dioecious, in axillary fascicles or
cymes. Perianth tubular, narrowed above the ovary, persistent and
sometimes thickened in fruit below; limb 2—6-lobed, rarely truncate;
in male flower's reduced to a lobed limb only. Stamens a-dnate to the
perianth-tube and twice as many as the lobes, or in the bisexual flowers
as many as the lobes and opposite to them, perigynous. Ovary free
in the lower part of the tube but closely invested, 1-celled: style filiform;
stigma lateral; ovule solitary. Fruit a nut enclosed in the perianth-tube.
Leaves linear-or oblong-lanceolate. Flowers bisexual
Leaves elliptic. Flowers unisexual
...

... 1. Elceagnus.
... 2. Hippopha.

1. ETj.-UACfKrS, Linn,
Flowers bisexual, solitary -or in small clusters. Perianth with an
oblong or globose persistent base, narrowed above the ovary into a
campanula &e or funnel-shaped deciduous limb, vaivately 4-lobed.
Stamens 4, #n the mouth. Style linear, included. Fruit a nut enclosed
in the accrescent usually berry-like perianth-base.
Stem erect. Leaves stellately hairy above when young.
Flowers *4 inch diameter
...
...
... 1. umhellata.
Stem rambling or climbing. Leaves scaly above when
young. Flowers *2 inch diameter
...
, . . 2 . latifolia.

1. EisB&gnns umbellata, Thunb. Vera. Geowain, Q. Giwai9.
A.—A subdeciduous shrub or less frequently a small tree up to 5 feet
girth and 20 feet high with rounded crown, usually more or less armed
with stout thorns. Bark dark brown, rough, exfoliating in irregular
scales. Blaze *25—*75 inch, pinkish, fibrous with art open cellular
structure. Young shoots clothed with silvery scales. Leaves alternate,
variable in size, 1*25—5 by *6—1*5 inches, elliptic or elliptic-oblong,
acute acuminate br obtuse, base rounded or narrowed, margin undulate,
densely clothed above with white stellate hairs when young, soon becoming glabrous, persistently clothed with silvery -scales beneath. Petiole
2 — i inch long, clothed with silvery scales. Flowers "4 inch d'ameter,
white or creamy, fragrant, axillary, solitary or in dense few-flowerefl
clusters appearing with the young leaves. Pedicels '1—*15 inch long.
Perianth-tube "4 inch long, silvery-scaly outside; lobes ovate, acute.
Fruit *3—*5 inch long, globose or ellipsoid, succulent, red or pale orange,
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with scattered silvery scales. Endocarp coriaceous clothed inside with a
felt of white hairs.
Occurs throughout the hills between 5,000 and 8,000 feet. Usually in. open fnresf.
I'airly common. Yk>wers : April-May. Fruit : September-October.

2, El&agnus latifolia, Linn.—A subdeciduous shrub with
•scandent or subscandent stems up to 60 feet high and 8 inches diameter,
often producing strong adventitious shoots with rusty-coloured bark,
usually armed with straight or' recurved thorns *5—1 inch long. Bar3<
clark brown, fairly smooth or slightly rough with scattered raised circular
lenticels. Blaze 1.5—*25 inch, pink sometimes mottled towards the
•outside with sclerotic orange tissue and with peculiar cross-fibred
structure. Young shoots densely clothed with, silvery scales. Leaves
8—6 by 1*25—2*5 inches, elliptic, obtuse acute or acuminate, margin
undulate, base rounded or acute, densely clothed on both surfaces with
-silvery scales when young, those on the upper surface ultimately deciduous but persistent beneath, lateral nerves 5—8 pairs. Petiole '25'—*4
inch long, silvery-scaly. Mowers *2 inch diameter, yellow, in axillary
usually many-flowered clusters. Pedicels *1—"15 inch long. Per&nthtube "15—'25 inch long, silvery-scaly outside; lobes ovate, acute, Fruit
*75—1*25 inches long, oblong, succulent, red or orange, with scattered
silvery scales, Endocarp coriaceous, woolly within.
r
Occurs in the subfcimalayan tract and outermost hill ranges before^ 1,500 and 2,000
feet. Not common, usually found in swampy localities or bordering streams. FJowrs :
.September (probably). Fruit: March.

'2, HIPPOPILE, Linn.
Thorny shrubs or small trees. '.Leaves alternate, narrow. Flowers
•dioecious* ' Male flowers sessile, clustered; perianth 2-partite almost to
the base, lobes valvate. Stamens usually 4, rarely fewer by abortion, one
-seriate, alternating with the angles of a small cushion-shaped disk.Female flowers shortly pedicellate, solitary; perianth-tube distinct; lobes
23 obscure; staminodes none. Stigma oblong-cylindric, oblique^ exserted*
Fruit succulent containing an utricle,
A dwarf shxub. Leaves' less than 1 inch long, scaly on
both surfaces
...
...
...
... 1, rhamnoides*
A tree. iJeaves exceeding 1 inch, more or less stellate- »
hairy on both surfaces
...
...
... 2. salmfolia*

1. Hippophae rhamnoideSj Linn. Verm Tarwa, Bhotia.—A stiff
tiensely-branching deciduous shrub 6 inches to 2 feet high with erect or
decumbent stems up to 1 inch diameter, the branches frequently dying
back at the tips and becoming spinescent. Bark smooth, ashy or silverygrey, or finally rough and dark brown. Twigs and young shoots more or
less densely clothed with silvery-brown scales, the youngest # shoots
puberulous. Leaves *85—'7 by *l-*2 inch, densely clothed on both
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.surfaces with silvery-brown scales, chiefly brown, on the undersurface,
minutely pubescent when young. Petiole 0, Flowers appearing
with the new leaves. Perianth-lobes of male flowers orbicular, concave,
less than *1 inch kjig, scaly on the outside. Fruit %3 inch long, globose,
scaly, crowned with the persistent style.
Occurs on the dry interior ranges bordering Tibet between 12,000 and 14,000 feet.
JFairly common, forming gregarious patches on shingly ground. Flowers: May-June.
Fruit: September. The plant here described is a dwar! variety of the typical European
plant, which has not been collected in our area.

2* Hippopha salicifolla, Don. Vern. Ames or Chuk, NG. Chu,
EA.—A small deciduous tree up to 8 feet girth and 30 feet high with
rounded spreading crown, often spinescent when young. Bark reddishbrown, with deep longitudinal furrows, very rough. Blaze 1 inch,
fibrous, pale yellow or yellowish-brown. Twigs clothed with rusty'brown scales. Leaves 1*5—4 by *8—*6 inch, oblong-la.ncebla.te, stellately
pubescent above when young becoming bluish-green and with varying
amount of pubescence when mature, canescent with den.se short stellate
tomentum beneath, the midrib beneath pale rusty brown with a few
•scafes mixed with the hairs. Petiole about *1 inch. long. Flowers
appearing just before or with the young* leaves. Perianth of the male
flowers scaly. Fruit '25 inch long, ovoid, yellow, with scattered scales,
very acid tS the taste, remaining long on the tree.
Occurs along the slopes of the main Himalayan range between 5,000 and. 10,500 feet.
Fairly common on river banks and in damp places. Most of the lateral twigs seem to be
•deciduous, sometimes dying bock to form thorns on young plants. Flowers : April-May.
2?ruifc : October—March.

hXXVJL—LOBANTHAOIS&.

461

LXXVII.—LORANTHACE-ffi.
Cireen parasitic phrubs attaching themselves by means of hausioria
to the branches of other woody plants. Leaves opposite or alternate,
simple, entire, exstipulate, sometimes reduced to scales. Flowers 1-2sexual, in racemes spikes heads or fascicles. Hypanthium adnate to the
ovary and sonjetim.es growing up as an entire or toothed ring (calyculus)
above it. Perianth sepaloid or petaloid of 4—6 segments free or connate
into a tube below, valvate in bud. Stamens as many as the segments,
opposite to and usually adnate to them. Ovary inferior, 1-celled ; style
short or long; stigma simple; ovule solitary. Fruit a 1-seeded berry or
drupe with a viscid inner layer.
Mowers bisexual, showy. Leaves opposite or alternate ... 1. Laranfhus.
Flowers unisexual, inconspicuous. Leaves opposite and
3—5-aerved or 0
...
...
...
... 2. Viscum.
The species of both these genera are commonly known as mistletoes.

1. LORANTHUS, Linn.
Leaves opposite or alternate, usually fleshy or coriaceous -with
obscure nerves. Flowers bisexual, usually coloured. Hypanthium
usually produced into a calyculus which is sometimes reduced to a
mere rim. Perianth-segments free or perianth forming a split or entire
tube below, lobes reflexed or spreading. Stamens epiphyllous; anthers
versatile or" cells adnate.
I.—Flowers and quite young leaves tomentOBe. Perianthlobes much shorter than the tube.
A. Under leaf-surface persistently and densely
tomeiitose ...
...
...
... 1. vestitus.
'B. Mature leaves glabrous or nearly so.
.'
•
I. Perianth outside red or orange-red at the base
passing into yellowish-green or green.
Berry glabrous
...
...
... 2. elaius.
2. Perianth outside brown-or white-tomentose.
Berry stellately pubescent.
(a) Perianth-lobes purplish-red within. Mature
leaves very glossy on both surfaces
... 8. cordifolius.
(b) Perianth-lobes green within. Mature leaves
dull on both surfaces
...
... 4.
pulverulentm.
XI.—Flowers and quite young leaves clothed with rusty
scales. Perianth-lobes equal to the tube
... 5. HguHrinus.
III.—Whole plant glabrous.
1. Flowers sessile, '16 inch long
...
... 6. odoratus.,
2. Flowers pedicelled, 1-2 inches long
... 7. longifloms.
'Besides the above species Li Scurrula, Linn, is also, according to Duthi-e, found along
the subhimalayan tract, but I am doubtful about this. Moreover L. Scunuh is possibly not
specifically different from L. cordifolius. According to Dufchie the leaves of L. Scurrnh are
smaller, sessile or short-petioled and adpressed-tomentose or glabrate beneath.
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1. Loronthiis vestitus, Wall.—Evergreen. Branches up to 8 feet
long and 2 inches diameter, often drooping. Bark dark brown or blackish, rather rough, Ienticellate. Young shoots and leaves densely clothed
all over with silvery or ferruginous tomentum, the'hairs partly stellate
and partly feathery-branched, persistent on the under leaf-surface.
Leaves opposite, 2—4 by '75—1*75 inches, ovate-lanceolate, or oblong,
narrowed at both ends, coriaceous, glabrous and glossy dark green above
when mature; lateral nerves rather indistinct 5—7 pairs. Petiole *2—*5
inch long. Flowers axillary, in few-flowered, shortly pedunculate,
villons fascicles or sometimes solitary. Flower-buds clavate, obtuse.
Pedicels 0. Hypanthium scarcely produced above the ovary. Perianth
*6~*7 inch long, clothed outside with ferruginous scurfy tomentuni,
cleft about one-third the way down into 4 obtuse lobes which are reflexed
and bright green inside. Anthers red. Filaments (both free and
attached portions) and style purple. Berty *3—"35 inch long, almost
cylindric, bright orange. Seed surrounded by a viscid pale grey medium
which in the immature fruit is emerald green.
(
Occurs throughout the hills between 6,000 and 7,500 fesfc. Abundant and commonly
parasitic on Quercus incana and Q. dilaiata. Flowers : September—January. Emit : MayJune.

2. Lorantlus elatus, Edgew.—Young shoots and leaves densely
clothed all over with'stellate tomentum, soon becoming glabfous. Leaves
opposite and alternate, 2*5—5 by 1*5—8 inches, broadly ovate, acute,
base rounded or subcordate, thick, soft, fleshy, bright glossy green or
sometimes yellowish with pinkish veins on the undersurface. Petiole
*3—*6'inch long, very stout, Flowers 1—1*5 inches long, in axillary
fascicles or in short racemes up to 1 inch long on the old wood. Peduncle glabrous or rusty-pubescent.
Pedicels *1~*2 inch long.
Mower-buds more or less clavate, blunt. Hypanthium rusty-pubescent.
Perianth more or less scurfy-pubescent outside, red or orange-red at
the base passing into yellowish-green or green towards the top on the
outside,, cleft about one third the way down into 4 lobes which are
reflexed and green inside. Anthers *15—*2 inch long, scarlet. Filaments adnata nearly to the top, purple passing into •red below. Stylepurple. Berry *3 inch long, turbinate, glabrous.
Occurs throughout the hills between 5,000 and 10,000 feet.
umbrosa m& other trees. Flowers : April—July.

Parasitic on

Litsea

3, Loranthns coitiifolios, Wall—Evergreen.
Stems up to 5 feet
long and 1*25 inches diameter. Bark dark brown, fairly smooth, with
very numerous minute pale lenticels. Young leaves and shoots clothed
all over, with white or buff-coloured scurfy (partly stellate partly feathery)

LXXVll.— LQKAOTHACE JE.

483

toxnentani. Leaves opposite, usually i4'5—;75 by r,3—4 inches, broadly
ovate or sub orbicular, obtuse, base rounded or subcordate, thick and
rather fleshy, glabrous or nearly so and dull green on both surfaces when
mature; lateral nerfes rather indistinct 5—8 pairs. Petiole '3—"8 inch
long. Flowers *8—1 inch long, in tomentose fascicles or nhort racemes.
*75 inch long or less, solitary or fascicled in the leaf-axils. Hypanthium
scarcely produced above the ovary. Perianth densely clothed outside
with-scurfy brown tomentum; tube "6-*7 inch long, first bright green *
then purplish-red inside between the adnate filaments; lobes 4, acute,
reflexed, purplish-red inside. Anthers and free portions of the filaments
crimson, adnate portion purplish-red. Style purple. Berry *25—"3
inch long, obconic, 3reltow often tinged with red, stellately pubescent,
Seed surrounded by a translucent viscid mucilage which is bright
emerald green till ripe.
Probably occurs throughout the central and outer hill rangea between 1,000 and
5,000 feel Mowers : Nov amber—March. Pruit: March-April.

•5. Lovanthus piilyerulentus, Wall.—Evergreen. Stems up to 3'
feet long and 1 inch diameter. Bark dark brown, roughish, with
numerous minute raised lenticels. Young leaves and shoots clothed all
over with ^Jbite flocculent fugaceous (partly stellate and partly feathery)
tomentum,*soon becoming glabrous. Leaves opposite, 3—6 by 1*75—3*5
inches, ovate or oblong, obtuse or acute, base rounded or narrowed into
the petiole, thick and rather fleshy, very glossy and dark green on both
surfaces. Petiole '4—"8 inch long. Flowers 1—1*1 inches long, intomentose solitary or fascicled axillary racemes "3—2'5 inches long.
Pedicels *l-"2 inch long. Hypanthium scarcely produced above the
ovary. Perianth densely clothed outside with flocculent white tomentum; tube *7-"8 inch long; lobes 4, reflexed, green inside. Anthers
and free portions of the filaments crimson, adnate portion dark purple.
Style purple. Berry "35—*4 inch long, almost or quite cylindric when
ripe, green, stellately pubescent. Seed surrounded by a translucent
viscid mucilage which is bright emerald green till ripe.
Probably occurs throughout the central and outer hill ranges between 1,000 and
5,500 feet. Fairly common, frequently parasitic on Malhhus philippinensis, BuUv frondom
jiDd Dalbergia Sissoo. Flowers ; August—May.

8. Loranthus Ugastrfiuis, Wall.—Evergreen. Stems,up to 6 feet
long and 1 inch diameter. Bark reddish-brown, fairly smooth. Young
shoots leaves and inflorescence clothed with rusty scales, often densely
so. Leaves inconstantly opposite, 1*5—3*5 by *5—1*2 inches, lanceolate or elliptic, narrowed at both ends, glabrous. Petiole *2-*3 inch
long. Flowers *3 inch long, red, in, solitary or paired axillary racemes
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up to 1 inch long, often reduced to a single pair of flowers on a peduncle
*2 inch long. Mower-buds cylindric, obtuse. Pedicels *05 inch long.
Hypanthium with very short truncate limb. Perianth of 4 distinct
ligulate lobes, more or less scaly without, reflexed ^from the middle.
Berry *25 inch long, ovoid.
Occurs throughout the'central and outer hill ranges between 2,000 and 4,000 feet.
Fairly common and found parasitic on. many different trees but especiaMy Mallotus
philippirwnsis. '.Flowers : April—-Tune.

6. Loeanthus odoxatus, Wall.—Glabrous. Leaves subopposite, 3—5
inches long, elliptic or lanceolate, fleshy, narrowed into a petiole, often
falcate, penninerved, nerves slender. Flowers '3.5 inch long, yellowish,
sweet-scented, opposite or fascicled on axillary, solitary or fascicled
spikes 1-2*5 inches long. Hypanthium with short limb. Perianthlobes 6, about *15 inch long, spathulate, free. Ovary with the base sunk
in the hypanthium. Style very stout. Stigma capitate. Berry ellipsoid, glabrous.
I am uncertain whether this species really occurs within our area or not, but there
are two sheets at JDehra Dun which seem to agree well with the description given in the
F . B. I. though their fragmentary nature makes certain identification difficult. Tnese
sheets are Duthie's No. 3361 collected in the Eamganga valley and Osmaston's No. 905.
collected at 4,600 feet elevation close to Baijnath.

7. LoraatMs longffioras, Best,—Evergreen.
Glabrous. Leaves
inconstantly opposite, 8—10 by "7—5 inches, very variable" in shape,
ovate elliptic or oblong, obtuse, base usually narrowed, thicl«?and fleshy.
Petiole *8—*7 inch long. Flowers 1-2 inches long, scarlet or orange, in
dense one-sided racemes l-2"5 inches long. Mower-buds cylindric,
acute. Pedicels "1—*15 inch long. Hypanthium with a distinct broadly
tubular calyculus, truncate or wavy. Perianth glabrous, cleft about one
third to one quarter the way down into 5 reflexed lobes, green, inside.
Berry *3—*5 inch long, ovoid-oblong, crowned with the cup-shaped
calyculus,
Occurs throughout the subhimalayan tract and outer hill ranges up t<5 3,000 feet.
Very common and parasitic on many different species of trees. Flowers almost throughout
the year.

2. VISOXJM, Linn.
Leaves opposite or reduced to scales. Flowers spaali or minute, •
dioecious or monoecious, solitary or fascicled. Hypanthium solid or
hollow in the male, adnate to the ovary in the female. Perianthsegments 3-4, green or yellow. Anthers sessile, adnate to the perianth-segments. Stigma large, pul.vina.-te. Fruit a succulent berry.
I.—Leafy. Upper joints of stem terete
...
EL—-Leafless. Upper joints of stem flattened.
1. * Joints • 75—-2*2 inches long, striate
m r T2- / o i n t s ' ^ ; 7 > < * l«»g, not striate
JJUL~-Leafless, All jomss terete M .
...

...

1.

album.

... 2. articulaium
... 3. japomeom."'
,., 4. $p,

«
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1 Ttecum album, Linn Eng. MisHete.—Evergreen, forming
bushy tufts 2-3 feet across. Stems terete, up to *5 inch diameter,
bright green or yellowish-gr'een. Branches jointed, clichot onions.
Leaves variable, fsnally 1-2 inches long, oblong, broad or narrow,
usually with obtuse tip and cvmeaie base, glabrous, thick and fleshy,
bright green or yellowish-green, obscurely 3—5-nerved, sessile. Flowers
dio&cions, sessile, in clusters of 3 or 5 in the forks of the branches,
supported by cup-shaped slightly ciliate bracts; terminal flower solitary,
the lateral in opposite or decussate pairs. Peiianth-segments 3-4,
triangular, thick, acute, deciduous. Berry '3 inch diameter, subglohose,
white, translucent.
Occurs throughout fae hills between 8,000 and 7,500 feet. Fairly common, the
host usually being one of the Rosacea.
Flowers : Mnrch—May. Fruit- : NovemberJanuary.

2, Yiscini articulatum, Burm.—Leafless, forming rounded bushy
tufts. Sterns jointed, smooth, greenish, up to 2 feet long and *5 inch
diaageter, flattened at first, ultimately terete. Upper joints "75—2*2
inches long by *15—*4 inch broad, bright green, indistinctly ribbed,
widening slightly from the base upwards. Flowers monoecious, sessile,
in clusters gf 3 at -the nodes, the lateral flowers usually male. Bracts
cup-shaped,* Perianth-segments triangular, erect in female, spreading
in male flowers, deciduous. Berry '2 inch long, ovoid, yellowish-green.
Seed bright green surrounded by a viscid transparent fluid.
Occurs hi the Bhabar and central and outer hill ranges between 1,000 and 7,500 feet.
Parasitises a great variety of plants. Often found growing on Lorantlius vsstitus, "Wall.
Flowers : June-—October. Fruit : May-June.

3* Tisercin Japonigum, Thunb.—Leafless, forming dense much*
branched tufts. Stems jointed, smooth, yellowish-green, up to 7 inches
long and *2 'inch diameter, flattened at first, ultimately terete. Upper
joints *2—*7 inch long by *05—*2 inch broad, widening from the base
upwards/ Flowers as in V. articalatum but segments of the perianth
persistent. Berry '05—'1 inch long, ellipsoid, yellowish-green. Seed
surrounded by a viscid transparent fluid.
Occurs throughout the hills between 6,000 and 7,000 feet. Fairly common and
chiefly parasitic on Quercus incana* A sevare attack may kill the tree. Flowers ; May—
July. F r u i t : October-November.

I. TisGum sp.—Leafless,•forming tufts branching in all directions.
Stems jointed, conspicuously ribbed, green, 1*5-6 inches long and up
to '2 inch diameter. Joints *15—1 inch long, terete not flattened even
when young, somewhat thickened at both ends. The whole plant including the perianth very papillose. Flowers minute, sessile, densely
30
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clustered at the nodes, at first half-enclosed by the two connate persistent bracteoles. Perianth-segments erect, triangular, deciduous. Berry
"15 inch diameter, globose, white. Seed green, somewhat flattened,
surrounded by opaque white viscous mucilage.
$
Probably occurs along the whole outer ranges of bills between 2,000 and 5,000 feet
but it seems to be rare. It is found parasitic on Loranthus corctifolius, Wall, and
Lorantlms pulverulentus. Wall. Flowers : November-December. There arer three sheets
© of this species at Delira Dun namely my no. 1291 and Dehra Dun Herb. nos. 26008 and
¥ $30$8 collected by Inayat and P. W. Mackiimon ail from the outer Himalaya.
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Trees shrubs or herbs often more or less parasitic on roots. Leaves
alternate or opposite, entire, sometiro.es scale-like or none, nerves, inconspicuous, exstipnlate. Flowers 1-2-sexual, relator, usually inconspi*
cuous, mostly cymose. Perianth superior or perigynons, 3—8-toothed,
-lobed or-partite, lobes with often a tuft of hair behind the anthers,
Stamens 3—6, often adnate to the lobes, rarely at the base of the perianth
opposite to the lobes; anthers 2-celIed. Disk perigynons or cpigynous.
Ovary nearly free or usually adnate to the hypanthiuni, 1-celled; style
usually short; stigma entire or 3—G-lobed; ovules 2—4, rarely solitary.
Fruit a drupe or nut.
Parasitic on roots. Leaves penninerved
...
... 1.
Parasitic on brandies. Leaves 5—9-nerved from the base 2.

Osyris.
Henshvia.

1. OSYBXS, Linn.
G-labrous shrubs. Leaves alternate. Mowers small, axillary, polygamous f male flowers in clusters, the bisexual often solitary. Perianthtube solid®in male flowers, of the bisexual flowers adnate to the ovary;
lobes 3-4, with a tuft of hairs on the face. Stamens 3 or 4, inserted at
the base of the perianth-lobes. Disk angular. Ovary sunk in the
perianth-tube; style short; stigma 3-4-fid; ovules 2—4. Fruit a 1seeded globose or ovoid drupe.
Osyris aibofea? Wall. Vern. Bakrol, XG.—An evergreen glabrous
shrub usually 4—8 feet high but attaining 15 feet with stems up to 4
inches diameter. Bark dark brown, slightly rough. Blaze *1—"25 inch,
not fibrous, bright pink or purplish-red. Twigs green, sharply 3-angled.
Leaves 1-2 by '5—1 inch, variable in shape, elliptic-lanceolate or
obovate-oblong, obtuse or acute, mucronate, base cuneate, rather thick,
dull glaucous green on both surfaces, lateral nerves indistinct 4—8 pairs,
sessile. Flowers greenish-yellow; males in axillary 5—10-fiowered
umbels, peduncles "3—*5 inch long, often arranged in short racemose
panicles; bisexual *1—15 inch diameter, solitary, on slender' axillary
pedicels *2-*3 inch long, lengthening in fruit. Perianth-limb 3-lobed.
Drupe *3—*35 inch diameter, globose, succulent, orange-red, crowned
by the disk.
Occurs throughout the hills between 3,000 and 6,500 feet. Fairly common In open
types of forest but especially in secondary dry miscellaneous scrub. Parasitic on the roots
tf other plants. Flowers more or less all the year round t
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2. HENSLOVIA, Blume.
Parasitic shrubs. Leaves alternate. Flowers minute, monoecious
or dioecious, axillary, or the females with stamens; males subracemose
or capitellate; females solitary or few and clustered. '^Perianth-tube of
male flowers nil, of female flowers adnate to the ovary; lobes 5-6,
valvate. Stamens 5 or 6, short, inserted at the base or middle of-the
globes. Disk concave or convex. Ovary inferior; stigma subsessile*
discoid or lobecl; ovules 2-3. Fruit a drupe, endocarp hard,
• .
• Hensloiria faatei>aiithas Haok. /. and T.—A small glabrous parasitic
shrub. Branches erect or spreading. Bark rough, usually pale brown.
Twigs often minutely pustular. Leaves alternate, very variable, 1—4
inches long, elliptic ovate or orbicular, base narrowed into the petiole,
5—9-nerved.' 'Petiole *2—%5 inch long, winged in continuation with the
lamina. Flowers minute, unisexual, sessile on the. top of solitary or
clustered lateral peduncles which are bracteate at the base and tip only,
the bracts at the tip- forming a spreading involucre. Peduncle's not
exceeding *05 inch long in flower, lengthening to nearly '15 inch in
fruit. Male flowers numerous, perianth 5- or "6-I.obed. Stamens 5 or 6.
Female flowers 1 or few, perianth 5- or 6-lobed, without or with very
imperfect stamens. Drupe about '13 inch long, elliptic-oblong
Occurs in the central and outer ranges between 8,000 and 5,000 feci. FsMy common
in the eastern Divisions but not recorded west of Katwadhab in the Kalagarh Division.
It h found on ninny different hosts and has the habit of a Loranthm. Flowers : December-January, Fruit: June.
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Trees rfirfibs or herbs, rarely climbing, ftsoii'i^tirnes with fleshy
branches, often with milky juice. Leaves alternate or opposite, usually
simple, usually stipulate. Inflorescence vnrious. Flowers unisexual,
usually small. Perianth often small or none, 'usually calycn'orm, sometimes well developed and with differentiated calyx and corolla. Calyx
inferior. Petals free. Perianth or petals sometimes different in the
two sexes. Disk hypogynons, variously formed. Male flowers with
stamens isomerous with the sepals or petals or fewer or numerous.
Female flower with or usually without staminodes. Ovary mostly 3celled, rarely more or less; style none or 1 with as many branches as the
cells; stigmas various; ovules 1 to 2 in each carpel. Fruit normally a
3-ceiled capsule becoming 8-coccous and falling away from a persistent
columella, sometimes a be try or drupe.
1.
2.
3."
•1.
5

6.
7,
8

9
10,
11'
12
13

Brandies thick find fleshy, with si a piocirf milky juice 1.
Brandies not; thick nnd fleshy ...
...
... 2.
Leaves trifoliolate ...
...
...
... 11.
Leaves simple
...
..."
...
... 8.
Leaves opposite
...
...
...
... 4.
^Leaves alternate
...
...
...
... 5.
Leaves thick, evergreen Jess than -3 indies km; 3.
Leaves thin, deciduous, moro than (J inches long... IS.
Leaves closely dotted beneath with rod or yellow
glands
...
.....
....
... G.
Leaves not gland-doited beneath
...
... 7.
Glands red
...
...
...
. ... 10.
Glands yellow
...
...
...
... 20.
Leaves peltate
...
...
...
... 21.
Leaves not peltate ...
...
...
...8.
Pel'iole pink, 1—3 inches long, tarn id at its junction
... 15.
with the blade.
... 9.
Petiole not as above
;.. 1(7.
Petiole usually exceeding 2" 5 inches long ...
... 11.
Petiole not exceeding* 2*15 inches long
,.. 17.
Leaf-base 7-nervcd ...
... 22.
Leaf-base 3—5-nerved
..."12.
Stems and leaves with milky juice
... 13.
No milky juice
.. 24.
Leaves 3—5 inches long
.. 23.
Leaves 8—16 inches long
.. 14.
Leaves not., exceeding "5 inch long.. 15.
Leaves exceeding *5 inch long

Euphorbia.
r.hdtoffia.

Buxus.
Trcidn.

Ualhtus.
jfacaranga.
Ricintis.

Daphniphyllnm.

Jatropha.
Balio'spermum.

Exccscarki.
Sap mm, (insigne).
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14. A small shrub. Fruit capsular
A tree. Fruit drupaceous
15. Leaves obscurely serrulate
Leaves entire
10. A tree with smooth pole bark which is scurfy or corky
on the outside
Not as above
17. A shrub with shiny dark green narrowly lanceolate
leaves 1—3 inches long
Not as above
18. Shrubs with flowers in simple or panicled racemes
more than 1 inch long
Not as above
19. Trees
Shrubs
20. Flowers in racemes ...
Flowers in clusters ...
21. Lateral nerves exceeding 10 pairs
Lateral nerves not exceeding 10 pairs
22. Bark smooth, pale ...
Bark rough, not pale
23. Lateral nerves 8 or more pairs
Lateral
24. Petiole
Petiole
25. Leaves

nerves not exceeding 8 pairs
usually exceeding *5 inch long
not exceeding '5 inch long
over 3 inches long

Leaves under 3 inches long ...
26. Branchlets persistent. Flowers dioecious
Branchlets deciduous. Flowers monoecious

6. Phyllanthus.
8. Emblka.
12. Putranjiva.
16.
r,
13. Cychstemon.
17.

r.

%.

Sarcococca.

18.
16. Ant ides ma.
19.
20.
23.
21.
22.
4. Bridelia (retusa and
verrucosa).
23. Sap mm (& eb ifemn^
and eugenitrfolhun).
7. Prosorus.
10. Giochidion
(assamicum). r
4. Bridelia
\stipttlaris
and verucosa).
24.
5. Andrachne.
25.
10. Giochidion
(veluti
num).
26.
11. F lug (tea.
9. KirganeUa-

1. EUPHORBIA, Linn.
"Herbs, shrubs or trees with milky juice; branches often thick and
fleshy. Leaves opposite or alternate; stipules often reduced to spines
or none. Inflorescence composite. Male flowers of naked pedicelled
stamens usually many together, frequently in 5 groups, in a calyxlike 4-5-lobed involucre, the lobes thin, sepaloid, entire or divided,
alternating with large, rarely small, glandular processes forming an
outer whorl, or in some cases glands solitary, and sometimes furnished
with a petaloid expansion or limb or with horns. Involucres 1-sexual or
usually 2-sexual, containing a solitary central female flower consisting
of a pedicelled ovary, naked or sometimes with rudiments of a 8-merous
calyx. Ovary 3-ceIled, more or less deeply 3-lobed; styles 3, free or
connate; ovule 1 in each cell. Capsule of three 2-valved cocci.
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Euphorbia Royleana, Bows. Vern. Sarar, G.—A deciduous shrub
or small tree attaining 5 feet girth and 20 feci high. Brandies
whorled, 5—7-angled, the ridges wavy with a pair of stipular spines "2-'3
inch long at the cr|st of each wave. Leaves alternate, 4—G inches long,
spathulate, mucronate, very thick and fleshy, sessile. Involucres "5
inch across, yellowish-green, in compact sessile 3-flowered cymes arising
from the sinus between the nodes. Capsule *G inch diameter, pale grey,
3-lobed, pedunculate.
Occurs throughout the area between 2,000 and 4,000 feet. Often abundant on dry
rocky or exposed situations, especially on southern aspects where it tends to become
gregarious. The leaves appear during the rains and fall soon afterwards. Flowers:
March- May.

2.

SAECOCOCOA, Lindl.

Evergreen glabrous shrubs. Leaves alternate, coriaceous, entire,
penni- or triple-nerved. Flowers monoecious, apetalous, bracteats
in short axillary racemes. Disk 0. Male flowers : sepals 4, biseriate,
imbricate. Stamens 4, opposite the sepals, free. Female flowers:
sepals 4 or 6, biseriate, imbricate. Ovary 2-3-ceiled ; styles short, entire;
ovules 2 in each cell. Fruit indehiscent, coriaceous orflesviy* endocarp
hard. Seeds 1-2.
Sarcoeocca saligna? Muell. Syn. S. pruniformi*, Lindl. Vern.
Paliala or' 8-em, NG.—An erect evergreen shrub 2—6 feet high with
stems up to '75 inch diameter. Bark smooth, green. Leaves 2*5—5*5
by '3—1 inch, lanceolate or linear-lanceolate, long-acuminate, base
narrowed, glabrous, shining dark green above. Petiole *2—'4 inch long
Flowers fragrant, green or yellowish-green, in short axillary racemes of
about 4—10 flowers either all of one sex or male above and female below.
Perianth "15—*2 inch diameter. Stamens usually 4, conspicuous, more
than twice as long as the perianth. Fruit a drupe '8~*4 inch long, ovoid,
black when ripe.
Occurs throughout the hills between 4,500 and 8,500 feet. A common and often
gregarious shrub in oak, spruce and cypress forests, preferring moist ariH shady localities.
Flowers : October—May. F r u i t : October—January.

3. BIJXUS, Linn.
Evergreen shrubs or trees. Leaves opposite, coriaceous, entire,
penninerved. Flowrers monoecious, in very short erect dense axillary
racemes. Male flowers ebracteate; sepals 4, in 2 series, imbricate;
stamens as many as the sepals and opposite them, free; ovary rudimentary. Female flowers; sepals 6, the 2 outer much smaller, imbricate;
ovary 3-celled; ovules 2 in each cell; styles 3, short, thick. Capsule
ovoid, tipped by the persistent styles, loculicidally 3-vaked, valves
•

|7S

"

LXXIX.—EUPHOBBH CB2E;:

2-homed by the split styles, endocarp splitting away from the coriaceous
exocarp.
A tree. , Leaves exceeding 1 inch long
...
- - -A dwarf shrub. Leaves not exceeding '5 inch long

... 1. WaWchiana.
... If*). Var. mkrophyllu.

: 1. BIIXHS Walllohiana, Baill. Syn. • B. sempervirens, Linn, ex
parte. Vera. Pdpri, Gen. Eng. Himalayan Box.—A small evetf^ green tree up to 5 feet girth and 30 feet high. Bark pale or dark brown,
rough, exfoliating in small corky scales. Blaze "2—\5 inch, pale yellow,
not or scarcely fibrous. Twigs pubescent when young. Leaves 1-2*5
by *3—'5 inch, lanceolate or narrowly elliptic-oblong, obtuse, bright
glossy green above, midrib minutely hairy above and towards the base
beneath, otherwise glabrous. Petiole *05—"1 inch long, pubescent.
Flowers greenish-yellow, in very short erect dense axillary racemes about
"8 inch long, subglobose, terminal flower female. Capsule *4-*5ineh
long including the horns formed from the persistent styles, broadly ovoid,
chestnut-brown when ripe. Seeds oblong, black, shining, "25 inch long.
Occurs on the central and inner ranges, more especially the latter, between 6,000 and
9,000 feet. Never common and distribution somewhat local, generally in moist' and shady
localities. Flowers : March—May. Fruit : June—August.

1(a) ¥ar» microphylla, Hook /.—A. dwarf evergreen sh.ir,jb. Bark
rough, corky. Twigs sparsely clothed with minute hairs w«hen young.
Leaves *25—'5 by *15—'25 inch, orbicular or oblong, obtuse or rounded,
thick, glabrous, shining, the secondary nerves practically invisible on
the upper surface. Petiole about "05 inch long, glabrous or nearly so.
Flowers greenish-yellow, in very short erect dense terminal and axillary
racemes "l-'2 inch long, subglobose, the terminal flower female.
Capsule "25—'85 inch long including the horns formed from the persistent styles. _ Seeds oblong, black, shining, '15 inch long.
Occurs along the intarior valleys of North Almora between 10,000 and* 12,000 feet.
It is found growing in crevices in the rocks. Flowers : June-July. Fruit: September.

4. BBIDELIA', Willd.
Trees or shrubs, sometimes climbing. Leaves afternate, entire,
with strong parallel secondary nerves. Flowerfe small, monoecious, or
diceeious in axillary clusters, or clusters m simple or puuicled spikes.
Sepals 5, valvate, persistent. Petals 5, usually small, inserted under the
margin of the disk. Disk conspicuous and furnished in the female with
a'corona from the inner margin which often closely invests the ovary and
is toothed or lobed. Stamens 5, on a distinct gonophore with a pis.tillode.
Ovary 2-celled; styles 2, free or partially connate, often 2-lobed. Fruit
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a.dnipe with a 2-celled stone, ultimately splitting into two'1-seeded
pyrenes.
I.

Erect- trees or shrubs.
1. Lateral .nerves straight--. PIs.wt'r-f 1 u«trrs jiu.sily
arranged hi axillary or IIMuiin.tJ pnn:cuI«to
spikes up to 8 inches long in fruit
... "J.
"2. Lateral neive.s more t»r less arched. Ficnvei'*
clusters axillary, not exceeding 1 inch long in
fruit
...
...
...
... 2.
f].—A shrub with long rambling aoinethues suhseandent
braneh.es
'
...
...
...
... .'}.

n:lww.

rernux^a.
sliiiithirh.

• 1. Bridelia retusa, Spmirj.
Yern. Goli, 11 and K.—A. small or
medium-sized deciduous tree bearing stout straight conical spines up to
2 inches long when young and attaining 0 feet girth and GO fer-t high.
Bark dark brown, rather rough with numerous shallow cracks, exfoliating in thin irregular woody or somewhat corky scales. "Blaze *4—*6
inch, very fibrous, pink to deep reddish paling towards the interior,
juice turning purple on the blade of a knife. Leaves 5—8 by tf-4 inches,
elliptic-oblong or somewhat ohovate, acute, entire or slightly erenulate.
base rounded, sliining dark green and usually glabrous above, glaucous
and pubescent beneath; lateral nerves 1.5—28 pairs, prominent, straight.
Petiole *2—'5 inch long. Flowers dioecious and monoecious, greenishyellow, in s3fria.ll clusters which are solitary and axillary or arranged in
axillary or terminal often paniculate spikes up to 8 inches long in fruit.
Drupe "8—"45 inch diameter, globose, greenish-yellow when ripe.
Occurs irj the Bkabar and subhimalayan tract up to 3,000 feet, but- is not recorded
from any distance within the hills. One of the common associates of sul. Flowers : May—
July. Fruit : January-February.

2, 'Bridelia verrucosa, Haines. Syn. B. montana Hook, f. ex
parte non Willd. Vera.. Gaya, G-.—An evergreen shrub or small tree
with low spreading crown, attaining 4 feet girth and 30 feet high, not
spinous. Bark "dark brown, rather rough, exfoliating in small irregular
woody scales. Blaze '"3—*5 inch, very fibrous, deep pink or reddish with
numerous minute whitish fibres, juice turning purple on the blade of a
knife. Leaves 3—8 by 1*5"—5 inches, usually elliptic-obovate sometimes
elliptic or oblong, base rounded or somewhat narrowed, entire or sinuate,
rather glossy above glaucescent beneath, glabrous or nearly so; lateral
nerves 10—20 pairs, more or less arched. Petiole '2—'5 inch long.
Flowers monoecious and dioecious, greenish-yellow, in small axillary
cluster's not exceeding 1 inch long in fruit.
Drupe '25 inch long,
ellipsoid.
Occurs throughout the area between 1,000 and 4,500 feet. A common species
especially in deep ravines where it not infrequently attaches itself to precipitous cliffs.
It is more often seen as a shrub. Young leaves often tinged brownish-pink. Flowers >
Novemb er—-Febru ary.
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3, Bridelia stipuiarfs, Blume. Vern. Kangia-bel, H. A large evergreen climber or sarmentose shrub with stems up to 40 feet high, and
1/ inches diameter. Branches often with long deflexed spines. Bark
rough, dark grey or brown. Biaze *2—'4 inch, very fibrous, pink, the
tissue separating into thin flat lamella?. Leaves entire, subeoriaceous,
4—7 by 2"25—4 inches (much smaller when subtending flowerclusters), elliptic-oblong or obovate, obtnse or subacute, rounded
or cordate at the base, glabrous or puberulous above, fulvous-tomentose
beneath, margin sometimes sinuate or uneven : main lateral nerves 8—15
pairs, slightly arching, the transverse veins parallel and at right angles.
Petiole *3~*4 inch long. Flowers monoecious, greenish-yellow, in small
dense axillary clusters or long spikes, male flowers sessile, females
pedicelled. Drupe '4~'5 inch long, ovoid, black when ripe.
Occurs in the subhimalayan tract up to 1,000 feet, but not recorded west of Haldwahi.
Flowers : October—December. Fruit : March—May.

5. ANDBAOHNE, Linn.
Herbs or small shrubs. Leaves alternate, entire. Flowers m6noecious; males clustered in the axils; females solitary. Male flowers :
perianth usually double. Calyx o-6-lobed or-partite. Petals 5-8 or 0.
Glands of disk as many or twice as many as the petals. Stamens 5-6.
Pistillode small. Female flowers : calyx-segments usually fcirger than in
males. Petals minute or 0, Ovary 3-celled; ovules 2 in each cell;
styles short, 2-fid or 2-partite. Fruit a capsule of three 2-valved cocci.
Andvachne cordlfolia, MuelL Arg. Vern. Bhatula, G.—An erect
deciduous or subdeciduous shrub 4—8 feet high with stems up to 1 inch
diameter. Bark smooth, very pale brown or ashy with rather conspicuous circular lenticeis. Twigs slender, green. Leaves 1—4 by
*5—1"8 inches, elliptic or ovate, the larger oblong, rounded at both
ends, membranous, glabrous above, thinly pubescent beneath. Petiole
slender "8—1'3 inches long. Flowers *2-*3 inch diameter, green, the
calyx persisting in the female and enlarged to '4 inch diameter in fruit.
Pedicels "5—I'D inches long, very slender. Capsule '8 inch diameter,
depressed-globose, obscurely 3-lobed, dark brown.
Occurs throughout the hills between 2,000 and 8,000 feet. Common and found in
almost any locality hut preferring shade. Flowers : May—September. Fruit : January.

(5. P H I T J I J A N T H U S , Linn (modified).
Shrubs or herbs. Leaves small, alternate, distichous, stipulate,
often deciduous with the branchlets which resemble pinnate leaves.
Flowers small, monoecious, in axillary clusters or subsolitary, apetalous;
females with usually accrescent perianth and larger than males. Sepals
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5-6, imbricate, in 2 series. Disk in male of minute glands; in. female of
glands or expanded and often lobed. Stamens 3; filaments united into
a short column. Ovary 3-celled. Styles 8, free or connate tit the base,
bifid or bilobed. FruiJ of three 2-valved coroi, rarely with a siibsucculent
epicarp.
Phyllanthus paraifolius, Btieh.-Ham.—An erect bushy deciduous or
subdeciduous shrub 1—6 feet high with stems up to '& inch diameter.
Twigs slender', usually tinged purple or red. Leaves '25—'5 by M5—'3
inch, obovate or elliptic-oblong, entire, glabrous, subsessile. Flowers *1
inch across, the female slightly larger, brownish-purple, solitary or few
together in the leaf-axils. Pedicels very slender, '1—*3 inch long.
Fruit a capsule *15—'2 inch, diameter, depressed-globose, with a thin
juicy epicarp which turns first red then purplish-black when ripe.
Occurs throughout the hills between 5,000 and G,500 feet. Fairly common in open
banj forest, also sometimes on open rocky ground. The leaves turn reddish-purple before
failing. Flowers : June—October. Fruit': October—December.

7. PBOSOBUS, Dalz.
Small trees with deciduous branchlets. Leaves alternate. Flowers
small, dioecious, apetalous, in clusters, mostly below the leaves, in the
axils of caducous bracts on the new shoots. Sepals 4, imbricate, in 2
unequal pairs. «Disk of male large, flattened, faintly lobed, sometimes
narrower in the female. Stamens 4, opposite the sepals from inside the
disk. Styles 3, stout, spreading, 2-fid. Fruit with thin dry epicarp,
bursting irregularly, and enclosing 3 thin-walled 2-valved cocci.
Prosoras indicus, Dalz. Syn. Phyllaathus indiais, Muell. Arg\—
A small tree up to 5 feet girth and 60 feet high. Bark quite smooth,
pale grey or whitish, exfoliating in thin irregular woody plates thus
exposing the cinnamon-coloured bark beneath. Blaze '2—'5 inch, pink,
not fibrous. Twigs reddish-brown with small pale lenticels. Young
shoots glabrous. Blaze "25 inch white. Leaves 3'5—8 by 1"75—2*75
inches, broadly elliptic or oblong, obtuse or shortly acuminate, base
rounded or obtuse,% entire, glabrous; secondary nerves 8—14 pairs.
Petiole glabrous, *2~'3 inch long. Stipules lanceolate, *1—*15 inch long.
Flowers green, the female *1—"15 inch diameter, the male smaller, in
clusters mostly below the leaves on the new shoots, appearing with the
young leaves. Pedicels slender, up to "5 inch long in the female and
'25 inch in male flowers. Fruit a glabrous capsule, "4 inch diameter,
depressed-globose.
Occurs in swamps and bordering streams in -the Bhabar and subhimalayan tract as
far west as the Kalagarh Division. In the H a r v a r d Division it is not uncommon.
J?lowers : March-April.
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8. EMBLICA, Gtiftn.

,

- Tr'ees. Leaves small, alternate, distichous, stipulate, often deciduous with the branchlets which resemble pinnate leaves. Flowers
njinute, monoecious, apetalous, axillary and front axils of scales below
the leaves. Female flowers chiefly in the lower axils but mixed with the
males and with shorter pedicels. Sepals 5-6, usually. 6, imbricate.
Filaments connate into a slender column; anthers 3, free, but broad
connectives connivent back to back. Disk none, or of distinct glands
in the male, cupular in the female. Ovary 3-celled; styles more or less
connate below, 2-3-fid or twice 2-fid above. Fruit a drupe with woody,
3-celled endocarp.
Emblica officinalis, Glirtn. Syn. Phyllantkus Emblica, Linn.
Vera. Aonla, Gen.—A. small or medium-sized deciduous tree attaining 7
feet girth and 50 feet high. Bark pale phxkish-or greenish-brown, fairly
smooth, peeling off in irregular thin woody scales and giving a rough
appearance io old stems, the newly exposed bark paler and yellowish.
Blaze *2-\3 inch, cheesy, not fibrous, deep reddish-or purplislf-brown
with very fine parallel striations, juice turning blue on the blade of a
knife. Leaves *4-*5 by *1 inch, linear-oblong, entire, obtuse, glabrous,
subsessile, arranged distichously on slender deciduous branchlets.
Flowers minute, greenish, in axillary fascicles on the l%afy twigs, often
on the naked portion below the leaves. Pedicels *05 inch long. Drupe
globose, *7 inch diameter, smooth, pale yellow often tinged with pink,
fleshy containing a large stone.
Occurs throughout .the area up to 5,000 feet. Common in miseellanaous forest, also
in open sal. Flowers : March—May. Fruit : November—January.

9. KIRGANELTA, Baill.
Slender usually sarmeutose shrubs. Leaves small, alternate, stipulate, often deciduous with the branchlets. Flowers small monoecious,
in axillary few-flowered clusters, -sometimes paired, apetalous. Male
sepals 5, imbricate/ 3 inner often larger and sub-petaloid ; disk of 5 fleshy
glands; stamens 4—7 usually 5, free or connate-. Female flower like the
male in size, perianth and disk glands. Ovary 5—l2-celled with sessile
stigmas. Fruit baccate with fleshy exocarp and softly coriaceous 5—12
-celled".endocarp.
'
•. .
IQrganelia reticulata, Baill. Syn. PhyllantJius reticulatus, TPoir.—
A sarmeutose or subscandent shrub 5—lo feet high with stems up to 4
inches diameter. Bark of twigs reddish with numerous small lenticels,
of old stems dark brown, fairly smooth. Blaze *l-*2 inch, somewhat
fibrous, bright .pink or reddish with or without paler streaks. The long
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slender glabrous or pubescent branches bear numerous deciduous branchlets 2—.11 inches long which resemble pinnate leaves and are
seated on a woody triiid subspinous pulvimis. Leaves ';;—1'75
by '25—'7*5 inch, ^elliptic or oblong, membranous, glabrous or
hairy, rather glaucous; main lateral nerves 6—S pairs, indistinct.
Petiole -05—"15 inch Jong. Stipules shorter than the petiole. Flowers
green or purple, about *15 inch diameter, male and female sub-similar
on slender pedicels "15—'25 inch long, usually one male and one femaJe
m each leaf-axil. Berry *2 inch diameter, subglobose, pnrplish-b!?fk
when ripe. Seeds usually 8—10 surrounded by pulp.
^ Occurs .'tlong the right bank of the Sarda Bivor in the Haldwa.ru Division hxit not
recorded further -west. It is also commonly found growing with limit and sinsn on tiro
F'.i-dr islands. F W e r s arsd {'mil moat of the yenr but chiefly February—May.

10. GLOCHIDION, Forst.
Trees or shrubs, usually evergreen. Leaves alternate, entire.
Flowers small, in axillary clusters, usually monoecious, apetalous. Male
flowers*with (3, rarely 5, spreading sepals in two series; anthers 3—12,
connivent or connate in a sessile or subsessile column, conned Ives more
or less produced with free or connate tips. Disk none. Pistillodes
usually none. ©Females : calyx shortly tubular, 6-toothed or'-cleft, or
sepals 2-seriate,® nearly free. Ovary 8—15-celled; styles connate in a
column, lobedor toothed at the tip; ovules 2 in each cell. Fruit a
capsule of 3 or more 2-valved cocci, lobes of fruit often twice as many
as the cells.
Leaves pubescent
Leaves glabrous

...
...

..'.
...

...
...

... 1.
... 2.

tsluUnnm.
assamicum.

"1. Glochidion yelutinum, Wight. Vern. Kath-mahwa, Q.
Katmalu, A.—An erect deciduous or subdecidnous shrub or small tree
attaining 5 feet girth and 20 feet high. Bark rough, dark brown or
blackish. Bark of branches pale brown with rather deep and close.
longitudinal fissures giving it a striated appearance. Blaze *3—*5 inch.,
fibrous, pink. Leaves 3*5—5*5 by 2—2*75 inches, broadly elliptic or
oblong, acute or shortly acuminate,, puberulous above, pubescent or
tomentose beneath; lateral nerves 5—9 pairs. Petiole '05—"15-inch
long. Flowers '2 inch across, monoecious, both sexes together in axillary*
fascicles. Male flowers yellow, on slender' pedicels '5 inch long.'
Female flowers green, on stout pedicels '1 inch long. Capsule *4"inch.
across, orbicular, depressed, usually 8-lobed. Seeds bright red.
9

Occurs .throughout the area from 1,000 to 6,600 feet. Scarce in the Bhab.cir, but
abnndftnfe throughout the hills. especially in cliir and miscellaneous forests. Flowers ; April—Juno. Fruit : August-Reptomber.
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2* Glochidion assamieum, Hook, /,—A small tree attaining 4 feet
girth and 40 feet high. Bark reddish-brown, somewhat rough with
numerous shallow longitudinal cracks, peeling off in thin soft flakes.
Blaze '2—44 inch, shortly fibrous, pinkish sometimes mottled with
purphsh-brown. Leaves 3—6 by 1*4—2 inches., elliptic-oblong or
lanceolate, coriaceous, glabrous, dark glossy green above, pale and somewhat glossy beneath, acuminate ; main lateral nerves prominent beneath,
6—9 pair's. Petiole "l-"2 inch long. Flowers in axillary clusters.
Male flowers greenish-yellow, *15—*25 inch across, on slender pedicels
\5—*8 inch long. Anthers 3. Capsule *3—"5 inch diameter, depressed,
usually 8-lobed,
Occurs in the suhhimalayan tract and valleys in the outer hills up to 2,000 feet. It
is found exclusively in moist localities bordering streams and in swamps but is rather
scarce. Flowers : April-May. Fruit: November-December.

11. FLIIGGEA, Willd.
Shrubs, sometimes thorny. Leaves alternate, small, entire.
Flowers minute, dioecious, axillary and clustered in the leaf-axils or
females sub-solitary, apetalous. Sepals 5, imbricate. Male flSwers :
stamens 5, free, alternating with 5 fleshy disk-lobes or glands; pistillode
small Female flowers with an annular toothed disk, ovary 1—3-celled ;
styles 3, long, recurved, entire or 2-lobed above; ovules ? in each cell.
Fruit globose, dry or with white fleshy epicarp, finally dehiscing into
three 2-valved cocci or bursting irregularly.
Fluggea mIcrocaqtt> Blume. Vern. Athaina Gen.—An evergreen shrub with spreading branches and stems up to 6 inches diameter
and 20 feet high. Strong adventitious shoots are often produced and
these frequently bear straight stout spines 1-2 inches long. Bark pale
pinkish-brown and fairly smooth, but becoming dark and rough on very
old stems. Blaze '2 inch, scarcely fibrous, pink. Leaves 1—3 inches
long, suborbicular, obovate or elliptic, glabrous, somewhat glaucous
beneath; lateral nerves slender, 5—7 pairs. Petiole slender \1—*5 inch
long. Flowers yellowish-green, less than *1 inch across. Male flowers
in dense clusters on filiform pedicels up to *4 inch long. Female flowers
in lax fascicles on somewhat shorter pedicels than'the male. Fruit of
two kinds; mostly dry, '15 inch diameter, obscurely 6-lobed; a few "3
inch diameter, white, succulent.
,Occurs throughout .the area between 1,000 and 4,000 feet. Fairly common in
secondary miscellaneous forest. Flowers : May-June.

12. PUTBANJIVA, Wall
Trees. Leaves alternate, entire or serrulate, penninerved. *Flowera
Inconspicuous, monoecious or dioecious, apetalous; males clustered,
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axillary, or at the axils of caducous bracts on the new shoots; females
long-pedunclcd, usually solitary, axillary. Disk none. Oalyx 3—0lobed or-partite; lobes unequal, imbricate. Mak* with »2—I central
stamens; filament* free or partially connate. Female with 2-3-ceJJed
ovary and a-a many styles; ovules 2 in each cell. Fruit a drupe with
hard I-celled and 1-seeded endocarp.
Putamjiira Roxfegfail, Wall Vern. Juti, R and H.—A small „
or medium-sized evergreen tree with dense crown of dark foliage and
somewhat drooping branchlets attaining G feet girth and 00 ieet high.
Bark dark grey, often with pale patches, fairly smooth in general appearance but rough to the touch, split up by shallow cracks into numerous
small hard corky pieces. Blaze '4—'7 inch, rather hard, shortly fibrous,
pale yellow closely stippled in old stems with pale orange-brown, the
whole darkening on exposure. Leaves 2—4 by 1—1/75 inches, ellipticoblong, margin wavy and obscurely serrulate, glabrous, base oblique,
dark glossy green above, pale with a fine network of darker nerves
beneath; main lateral nerves indistinct. Petiole *15—'3 inch long.
Flowers dioecious, small, axillary. Male flowers yellow, in heads or
contracted racemes; pedicels very short. Female flowers green, solitary
or 2-3 together; pedicels *3—"5 inch long. Drupe '6-*7 inch long,
ellipsoid or gubglobose, pale yellowish when ripe, containing a single
hard stone pointed at both ends and surrounded by £oft fleshy tissue.
Occurs in the Bha-bar and snbhimalayan tract np to 1,500 feet. It k found in moist
and shady localities, but is not very common. Flowers : April-May. Fruit ; February March.

13. CYCLOSTEMON, Blume.
Trees. Leaves alternate, entire or crenulate, penninerved. Flowers
inconspicuous, dioecious, apetalous, axillary, clustered or racemed in the
male, or female solitary. Sepals 4—6, broad, imbricate, the two outer
in the male covering the entire bud. Male flower with few to many
stamens inserted round or on the disk; pistillode none or minute. Female
flower, disk annular or none; ovary 2—4-celled; styles elongate or none,
stigmas dilated, ffcshy ox connate in a peltate disk; ovules 2 in each cell.
Fruit indehiscent with coriaceous or hardened pericarp.
CycIostemoB assamicns. Hook. /.—A small or medium-sized evergreen tree attaining 5 feet girth and 40 feet high. Bark fairly smooth,
pale'brown or ashy-white with a thin or corky exterior, Blaze '2-'3 inch,
rather hand, shortly fibrous, pale yellow or whitish finely pencilled with
orange. Twigs thickly lenticellate, hairy. Leaves 4—6*5 by 1"5—2*75
inches, ovate or elliptic-oblong, apex obtuse or subacute, base rounded or
&eute, and usually oblique, margin sinuate, upper surface glabrous and
*
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dark glossy green, lower surface glossy, glabreseent except on the midrib
which is'sparsely covered with short adpressed hairs.; lateral nerves indistinct 8—12 pairs. Petiole *2—*4 inch long. Flowers axillary, subsessile, yellow, "25—*35 inch diameter.
Male fihwer's in clusters.
• Female flowers 1—4 together. Fruit *5—"75 inch long, ovoid or ellipticoblong, rosty-tomentose. Seeds 2.
'

There is only an incomplete specimen in the Dehra Dan herbarium from the
Nauclhaur valley east of Haldwani, and further proof of the occurrence of this tree within
our area is wanted. It occurs in swampy places in the Dehra Dun between 1,000'and
•2,500 feet. Flowers : November-December.

14. B I S C H O F F I A , Blame.
A tree. Leaves alternate, trifoliolate. Flowers small, dioecious,
apetalous, in lateral pauicled racemes.
Sepals 5, orbicular, concave,
imbricate, concealing the anthers in. bud. Disk none. Male flowers;
stamens 5;' filaments short, inserted under the peltate pistillode.
Female flowers; staminodes small or none ; ovary 3-4-celled ; styles long;
ovules 2 in each cell. Fruit a 3-4-eelied berry.
Bfschoffia jairanica, Blumc
Tern.
Keen, Gen. Kanji, SG.
Pankcen, H.—A large deciduous tree attaining 13 feet girth and 80 feet
high. Bark rather dark reddish-brown, rough, exfoliating in soft short
fibrous strips. Blaze *5—'7 inch, soft, fibrous, pink streaked-with bloodred towards the exterior. Petiole 2*3—6 inches long. Leaflets elliptic
or elliptic-oblong, acuminate, crennte, glabrous, dark rather glossy green
above, paler and glossy beneath ; lateral, nerved 6—8 pairs, inconspicuous.
Terminal leaflet 5—7 by 2*25—4 inches. Stalk of ''terminal leaflets 1-2
inches long;' petiolnles of the.lateral '2—'4 inch long. Flowers greenish-yellow, in slender axillary or lateral paniculate racemes about as long
as the petioles. Male flowers '1 inch diameter, rather crowded; pedicels
*1 inch long. Female flowers *2 inch diameter', not crowded; pedicels
rather longer than in the male. Berry compressed-globose, yellowishbrown, *3-~*5 inch diameter, containing several brown seeds embedded
in a soft almost colourless pulp.
Occurs throughout the area up to 3,500 feet. I t is fairly common along the banksof streams in the outer hill ranges, and is a typical species of swampy localities. The
leaves usually turn pink before falling. Flowers : April-May. Fruit': December-January.

15.' J 1 A P H N I P H T L L U M , Blame.
Glabrous evergreen trees. Leaves alternate, entire,, penninerved.
Flowers dioecious, apetalous, in racemes, usually axillary. Male flowers.;
sepals 3—8, small, or calyx 4-toothed or discoid. Stamens 5—18; filaments short and free or 0. Pistillode 0. Female flowers : calyx of the
male. Disk' 0 or of 4—6 scales or glands. Ovary imperfectly 2-ceiled;
styles or stigmas short, distinct, entire; ovules 2 in each cell/ Fruit an
obiong, usually 1-seeded .drupe.
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Daphniphyllum himalayense, Murll. Arrj. Vera.. Ratniali* Gen.—
A Hinali or sometimes medium-sized evergreen tree attaining fi foet girth
and 70 feet high. Branches short, forming a conical crown.
Bark
. smooth, pale ashy %v gvey, sometimes silvery in parts. .Blaze '3-*4 inch,
cheesy, pinkish or pale orange-brown speckled with darker orange-brown
harder tissue in the outer portion. Leaves 5—13 by 1*7—3*25 inches,
oblong, finely acuminate, base narrowed, glabrous and shining above,
glaucous beneath ; lateral nerves 10—34 pairs, slender. Petiole 3.—8
inches long, pink with a swollen knee at its junction with the blade.
Eacemes 3-4 inches long, axillary or from below the leaves. Drupe
*5—"7 inch long, ellipsoid, visually slightly oblique, black with a thin
bloom.
Occurs throughout the bills between 5,000 and 8,000 feet. It is found in moiat
shady forest and in deep ravines, but is local and never verv common. Flowers : AprilMay. Fruit : November—March.

16.

ANTIDESMA,

Linn.

*Trees or shrubs. Leaves alternate, entire, stipulate. Flower*
small, dioecious, apetalous, in slender sometimes panicled spikes or
racemes. Calyx 3—5-rarely 7-lobed or-partite. Male flowers; stamens
2—5, rarely 6-7, inserted on or inside the lobed or annular disk, bases
sometimes combined in a short column below the pistillode. Females :
ovary usually 1-celled; stigmas 2—4, usually short, 2-lobed; ovules 2
;
Fruit a small drupe.
Leaves acute or acuminate. Flowers in glabrous usually
simple racemes
...
...
...
... 1.
Leaves rounded at the tip. Flowers in fcomentose panicled
racemes
...
...
...
...
... 2.

dianrtrum.
glussembiUa.

1, Antidesma diandram, Roth. Vera. Amli, G. Imli, E.—A
deciduous shrub 5—15 feet high with stems up to 6 inches diameter.
Bark brown, fairly smooth, thinly mealy-corky. Blaze "2-*3 inch,
cheesy, not fibrous, pink with or without whitish bands and tinged with
chlorophyl outside. Leaves 2—6 by 3-2 inches, variable, the larger
usually oblong-lanceolate, the smaller obovate or elliptic, usually
acuminate, base acute, glabrous above, glabrous or slightly pubescent
beneath, rather thick, nerves faint. Petiole *l-'2 inch long. Flowers
minute, greenish, subsessile, in slender terminal racemes l-2'5 inches
long; racemes simple or with a few branches. Stamens usually 2.
Drape fcrvoid, "2-'25 inch long, succulent, turning first red and finally
black.
(Tccurs throughout the area, up to 5,000 feet. Fairly common in sal and miscellaneous
forests of the subhimalayan tract and outer hill ranges/ The leaves are acid. They turn
pink or dull red some time before falling, so that brightly coloured leaves may be seen
from December to March. Flowers : May-June. Fruit : December-January.
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2. Antidesma gJiaesemfoilia, Oo:rUi.—A deciduous shrub or small
tree. Bark pale, smooth or slightly cracked. Blaze pink. Leaves 2—
4*5 inches long, oval obovate or orbicniar-oblong, rounded or cmarginate
at the apex, sometimes also with a short blunt acumeif, glabrous or nearly
so above, pubescent or tomentos'e beneath; base rounded or subcordate;
main lateral nerves 3—6 pairs. Petiole '2—"5 inch long. Flowers
greenish-yellow, small, subsessile, in densely tomentose panicled racemes
1-2 inches long. Stamens 4—7. Drupe suhglohose, *2 inch diameter,
reddish or black when ripe.
This species has only been collected ifrom the Ramnagar Division where it appears
to be rare. Its distribution extends eastwards to Bihar and Orissa and it is likely to be
found in dry localities up to 2,000 feet. Flowers : May-June.

17. JATEOPHA, Linn.
Herbs shrubs or trees. Leaves alternate, palmately-nerved, entire
lobed or partite, stipulate. Flowers in terminal cymes, monoecious, the
central one in the cyme or its forks usually female. Sepals 5, imbricate.
Petals 5, free or connate. Disk entire or of 5 glands. Stamens usually
10; filaments, or the inner ones only, connate. Pistillode in male none.
Ovary 2—4-celled; styles connate below, 2-fid; ovules 1 in each cell.
Fruit of 2—4 two-valved cocci, endocarp crustaceous or bonv.
Jatropha Circas, Linn.—A deciduous shrub or sometimes a small
tree with stems up to 9 inches diameter and 15 feet high. Twigs stout.
Bark1 of branches pale greenish- or yellowish-brown, smooth, exfoliating
in thin papery rolls with small scattered circular lenticels, becoming pale
brown and rough on mature stems. Blaze '1—'3 inch, somewhat fibrous,
white exuding a clear pink sticky juice on immature stems, becoming
pale brown on mature stems. Leaves variable in size, 4—10 by 3—9
inches, broadly ovate, cordate, acute, usually palmately 3- or 5-IobeiJ,
glabrous, base 7- nerved. Petiole 3—12 inches long, terete. Flowers
*3 inch across, yellowish-green, in .lax axillary cymose panicles 2—5
inches long. Fruit *9—1 inch long, dull dark brown or blackish, ovoidoblong, breaking up into 3 two-valved cocci. Seeds 3, oblong, dull darkbrown, '7 inch long.
• 9
Indigenous to America, but cultivated as a hedge plant throughout our area up to
4,000 feet. It is also found self-sown and apparently wild in some of the dry miscellaneous
areas of the Bhabar. It flowers in the hot weather and rains and the fruit* ripens during
the cold weather,

18. TKEWIA, Linn.
Trees. Leaves opposite, cordate, entire, palminerved. Flowers
dioecious, apetalous and without a disk. Males in drooping catkSn-like
racemes; calyx globose; sepals 3-4, concave; stanjens many, central,
free, Female flower larger, solitary, on a long peduncle or racemose;

LXXIX.—EUPHOBHTACEJE.

483

sepals 3—5, broad, imbricate; ovary 2—5-eelled; styles 2—5, connate
• below, very long, entire; ovules solitary in each cell Fruit drupaceous
with a 2—5-celled crustaceous endocarp, rarely opening loculicidally.
Trewla nuditfoia, Lmn. Vern.
Outcl, H.—A medium-sized
deciduous tree attaining 10 feet girth and 80 feet high. The trunks of
old trees more or less fluted at the base. The lower branches often
pendent. Bark smooth, pale yellowish-brown or sometimes grey, ex- #
foliating in irregular thin plates. Blaze "3—"5 inch, cheesy, not. fibrous,
pale yellow sometimes with,a few pale orange streaks. Leaves 6—9
by 4*5—7 inches, ovate, acuminate, base usually cordate, 3- or 5-nerved,
glabrous when mature, glandular at the base near the top of the petiole.
Petiole 2—4 inches long. Male flowers yellow, *3 inch diameter,
arranged in fascicles on the rachis of a lax drooping raceme 4—9 inches
long; racemes appearing before the leaves. Female flowers green,
solitary «or 2-3 together on axillary peduncle's about 1 inch long. Fruit
depressed-globose, 1-2 inches diameter, greenish-brown with minute pale
dot$ the consistency of an apple, containing 4 smooth hard black seeds
*8-*4 inch long.
Occurs in the subhimalayan and Bhabar tracts up to 2,000 feet. Common in moist
and swampy jpcalities bordering streams. The leaves turn yellow in the cold weather
before falling.* Flowers: February—April. F r u i t : November-December.

19. MALLOTUS, Lour.
Trees or shrubs. Leaves opposite or alternate, entire, toothed or
lobed, often, gland-dotted beneath. Flowers small,, usually dioecious,
apetalous; males clustered and females solitary in the bracts of simple
ot panicled spikes or racemes. Male flowers : calyx valvately 3—5partite; stamens numerous, central, free; anthers 2-celled, the cells
adnate to and often widely separated by the thickened connective.
Female flowers : calyx spathaeeous or valvately 3—6-lobed or -partite;
ovary 2—4-celled; styles free or connate at the base, entire; ovules
solitary in each cell. Fruit a capsule of 2-3 two-valved cocci.
Mallotus pfalllppinensis, Muell. Verm Ruina, <3% Moli9 EA, H.
and E.—A small Evergreen tree attaining 6 feet girth and 45 feet high.
Stems often deeply fluted. Bark slightly rough, pale or dark brown
often with silvery patches exfoliating in small hard irregular woody
scales. Blaze *3-*4 inch, rather coarsely fibrous, bright pinkish-or
purplish-brown sometimes streaked with white. Leaves simple,
alternate, very variable, usually 3—6 by 2-3 inches, ovate ovate-oblong or
lancecSate, acuminate, entire or serrulate, glabrous above, minutely pubescent and closely dotted with minute red glands beneath, distinctly
reticulate, base usually rounded, 3-nerved. Petiole 1—3 inches long.
«
0
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Flowers '15 inch across, yellowish, dioecious. Male flowers in terminal
clustered erect spike-like racemes 4—.10 inches long, occasionally a few
solitary racemes in the axils of the upper leaves. Fein ale flowers in
tevmvi * or axillary spikes 1—4 inches long. Fn/it a 3-lobed capsule
•3—-5 iimii diameter, covered with a red resinous powder. Seeds black.
globose, *15—"2 inch diameter.
Occurs throughout the area up to 5,500 feet. Abundant and often gregarious in dry
miscellaneous, moist miscellaneous and sal forest. F W e r s : September—November. Fruit :
March—May.

20. MACARAWJ-A, Tlumars.
Trees or shrubs with most of the characters of Mallotus. Leaves
usually peltate, often large. Female flowers one to few in a bract; calyx
2—44obed or -toothed; ovary 1—6-celled. Males: stamens 1-m.any;
anthers usually 4-ceIled. Fruit a capsule with 1—fi cocci.
Leaves peltate
Leaves not peltate

...
...

...
...

...
...

\..
...

T.
2.

indrca.
pitstulata.

4. Macaranga indicay Wight.—A medium-sized tree up to & feet
girth. Bark smooth, grey. Young shoots glabrous, glaucous. Leaves
alternate, 6—12 by 0—10 inches, orbicular-ovate, acuminate, base
rounded, margin entire or obscurely denticulate, peltate, densely hirsute
on both surfaces when quite young, soon becoming glabrous^or nearly so
on both surfaces except along the nerves beneath, lower surface between
the nerves densely covered with small yellow glands, basal nerves 3
principal with 5—7 smaller below, secondary nerves 7—10 pairs curved
within the margin and giving off short nervules which terminate in
marginal glands. Petiole 4—12 inches long, glabrous, glaucous. Stipules
*5 inch long, ovate, acuminate, glabrous, caducous. Flowers small.
dioecious, in axillary tomentose panicles, the female 2-3 inches long, the
male 3-4 inches long. Pedicels of female flowers '2—*4 inch long.
Stamens 6—1.0. Capsule of 1 coccus, '15—*2 inch diameter, globose,
Reed 1, globose.
Occurs on the outer hill ranges between 3,000 and 4.000 feet.
Aagust-September. - F r u i t : November-December.

Scarce.

Flowers :

2. Ifacaranga pnstn^ata, King.—A small or meclimn-sized tree up
to 5 feet girth. Young shoots clothed with short rusty fomentum,
Leaves alternate, 4—9 by 3*5—8 inches, sometimes broader than Jong,
orbicular-ovate, acuminate, base truncate, rusty-tomentose on both
surfaces when, quite young especially on the nerves beneath, ultimately
glabrescent on both surfaces with more or less tomentum remaining on
the nerves beneath, lower surface between the nerves densely covered
with small yellow glands, with two large glands on the upper surface
near its junction with the petiole, base 3—5-nerved with 5—11 pairs of
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.secondary nerves above the basal, margin entire or sometimes* obscurely
dentate. Petiole 2—6 inches long, tomentose at first, soon becoming
glabrous. Stipules "3 inch long, triangular, acute, caducous. Flowers
small, in branched axillary toraentoe -panicles 1-2 inches long. Capsules
oblong, "3 inch on the long diameter, groover! between the two cocci.
Seeds 2, globose, nearly black.
Occurs in the Ejist Almoni Division .b«>hveon 2,000 nud 5,000 IVd nhnv. i! h rare
except in the uorfch-eastern portion (.1* the division. It has wnt l,oen recorded further west.
Fruit : July.

21. B I C I N U S , Linn.
A tall herb shrub or small tree. Leaves large, pahnately-lobed.
Mowers in terminal siibpanided racemes, monoecious, apetalous and
without a disk. Males crowded in the upper parts of the racemes; calyx '
splitting into 3—5 valvate segments; stamens numerous, connate in
several branched columns. Female flowers large, in the lower part of
the raceme ; calyx spathaceous, caducous ; ovary 3-celled ; styles spreading,
entire 2-fid or 2-parfcite ; ovules solitary in each cell. Fruit a prickly
capsule of 3 two-valved cocci.
Riciniis communis, Linn. Vern. Arandi or Audi, Gem In, A.
Eng. Castor oil.—An evergreen shrub or small tree up to 20 feet high
and six inches diameter. Bark pale greenish-brown, smooth, lenticellafe.
Leaves alternate, 9—18 inches long and broad, 7-many-lobed, palmate,
peltate, lobes acuminate, serrate, teeth irregular and blunt.
Petiole
stout, about as long as the blade. Fruit an echinate capsule '8 inch long
excluding 'the soft spines, breaking up into 3 two-valved crustaceous
cocci. Seeds oblong, smooth, mottled.
This species, probably of African origin, is completely naturalised in India, and
occurs either under cultivation or run wild throughout the area, of this flora up to 5,000
feet. There are several varieties. It flowers at various seasons.

22.

BALIOSPERMUM,

Blume.

Shrubs. Leaves alternate, sinuate todthed or lobed, base with 2
glands. Flowers small, monoecious or dioecious, apetalous, in fascicles
racemes or panicles. Male flowers ; sepals 4—6, concave, imbricate ; disk
of 4—6 glands; stamens 10—30; filaments all or mostly free. Femalo
flowers : sepals 5-6, sometimes accrescent in fruit; disk entire; ovary 3oelled; styles 2-fid or 2-partite; ovules solitary in each cell. Fruit a
capsule of 3 two-valved cocci.
Baliospermiim montana, Muett. Syn. B. axillare, Blume.—A
small ^ubdeciduous shrub with erect annual *or perennial stems which
attain 6 feet high and "75 inch diameter when supported amongst surrounding vegetation. Bark fairly smooth, pale brown. Leaves very

0
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variable in size and simp?, usually 4—6 "inches long, irregularly and
coarsely toothed, sometimes palmately 3—5-lobed, base rounded or subcordate and 3—5-nerved, glabrous or with large scattered hairs, upper
surface dart green and slightly glossy with prominent raised nerves.
Petiole very variable, up io 9 inches long. Flowers minute, greenish,
monoecious, in lax interrupted axillary racemes, usually very short but
sometimes 2 inches long. Capsule 3-lobed, *3-*4 inch long, pubescent
or glabrous. Seeds '3-*4 inch long, smooth, mottled.
Occurs throughout the area between 1,000 and S,500 feet. Fairly common in some.
localities and found equally in dry or moist situations. Tends to grow g-regariously in
small patches. Flowers almost throughout the year.

23. SAPIUM, P. Dr.
Trees or shrubs with milky juice. Leaves alternates, entire or
toothed; petiole often 2-glandular at the top. Flowers in terminal
spikes or racemes, monoecious or dioecious, apetalous and without a disk.
Males several in each bract; calyx shortly 2-3-lobed or valvately 3sepalous; stamens 2-3, free. Female flowers usually at the base of the
spikes, solitary in each bract, or spikes unisexual; calyx 3-fid or-partite;
ovary 2-3-celled; styles sometimes connate at the base, spreading, simple;
ovules solitary in each cell. Fruit a crustaceous fleshy or rarely woody
capsule, at length loculicidaliy 3-vaIved.
I.—Leaves less than 5 inches long. Spikes androgynous,
appearing after the leaves.
1. Leaves rhomboid. Bark rough
...
... 1.
2. Leaves ovate or elliptic. Bark smooth
... 2.
LI.—Leaves more than 5 inches long. Spikes unisexual,
appearing before the leaves
...
... 3.

sebiferum.
engenmfolium.
insigne.

1. .Sapium sebiferum, Roxb. Eng. Chinese Tallow-tree.—A
small or medium-sized deciduous tree attaining 6 feet girth and 60 feet
high. Bark pale brown or grey, rough with shallow vertical cracks,
exfoliating in small strips or irregular pieces. Blaze *3—*5 inch, pale
yellow finely mottled with pale orange. Leaves 1*5—3 inches long and
broad, rhomboid, acuminate, entire, glabrous, pale or somewhat glaucous
beneath. Petiole 1-2 inches long, slender. Flowers jellow, monoecious,
in drooping terminal spike-like racemes 2—8 inches long, usually solitary
at the ends of the leafy shoots, male flowers above, female below.
Capsule subglobose, *4—*6 inch diameter, the valves ultimately breaking
away and leaving the seeds attached to the apex of a central column
which splits into 3 slender divisions. Seeds enclosed in a thick layer of
white fatty substance.
Indigenous to China and Japan hut not uncommonly planted along roadsides up to
5,000 feet. Occasionally self sown under favourable conditions. The foliage somewhat
resembles that of the sissu. Before falling the leaves become beautifully tinted with
orange and scarlet. Flowers : June—August. F r u i t : December.
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2^ S&plum eugeniafoliiun, Ham.~k small tree up to 40 feet high
and 6 feet girth. Bark pale grey, nearly smooth. Young shoots covered
with a waxy glaucous bloom, glabrous/ Leaves 2'5—3'5 by 1-25—1*75
inches, ovate or elliptic, acute or subacute, base rounded, entire, glabrous,
often glaucous beneath; lateral nerves slender (5—8 pairs. Petiole
'8—I'D: inches long, slender, with two glands at or near the top. Flowers
small, in'simple terminal spike-like racemes 3—4 incites long. Capsule
subglobose, *4-*5 inch diameter, woody. Seeds globose.
This species is found in the Kam^;nj#i valley in ey*," Almora- between 3,000 and
•1,0'10 feet, but has not been collected o^ewbon- wi.fch.in i.uv area. Its range extends
eastwards. Mr. B. N. Parker found it growing near Thai in company with 8. zebiferum
and he affirms thai' the two arc hybridizing in this locality. F r u i t : Jnnc-.Tuly.

So Sapium insane, Trim. Yorn. Khlmuu O. Kltiu, A.—A small
or medium-sized deciduous tree attaining 7 feet girth and 3\> feel high.
Bark rough, divided by deep wide furrows into thick corky ridge:-, pale
brown or sometimes dark grey varied with whitish patches. "Blaze
*8—1*5 inches, yellowish-white, fibrous, exuding a copious milky juice.
T\tigs stout. Leaves 8—16 by 2*5—5 inches, crowded towards the ends
of the branches, elliptic-oblong or lanceolate-oblong, acute or acuminate,
crenate-serrate, glabrous, glossy on both surfaces, base acute or narrowed,
later'al neyves 10—20 pairs. Petiole 1—2'5 inches long, with two conspicuous gr#en glands at the apex. Flowers appearing before the leaves,
yellowish-green, dioecious, in stout erect spikes 3—9 inches long.
Capsule ovoid, "3 inch long, fleshy at first, dry and irregularly dehiscent
when ripe.
Occurs throuhgoufc the area between 1,000 and 5,500 i'eefc. Common in open
miscellaneous forest and thrives amongst loose rocks or on steep rocky ground. In
immature leaves the petiole and midrib above are pink or red. Flowers : February-March.

24, EXCCECATOA, Linn.
Glabrous trees or shrubs with acrid milky juice, Leaves alternate
or opposite. Mowers in bracteate spikes or racemes, monoecious or
dioecious, small, apetalous, the r'achis with large glands. Male flowers
1—3 in each bract; sepals 3—5; stamens 3, free with didymous anthers.
Female flowers "sometimes on the lower part of the male spikes, sometiives on distinct racemes or spikes; calyx 3-fid or-partite; ovary 3-celled ;
styles 3, spreading or recurved; ovules solitary in each cell. Fruit a
capsule of 3 cocci separating from a columella.
Excoecaria acerifolia, F. Didrichs. Vern. Dildhiht, NGL—An erect
deciduous shrub 3—6 feet high with stems up to '8 inch diameter. Bark
fairly smooth with scattered small pale circular lenticels. Blaze with a
milky juice. Young shoots glabrous. Leaves alternate, 3—5 by
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1*25—2 inches, narrowly elliptic or oblong, acuminate, finely crenateserrate, base usually acute, glabrous, rather glossy above; lateral nerves
8—12 pairs. Petiole '15—*3 inch long. Flowers small, greenish-yellow,
in terminal and axillary spikes 1-2 inches long, the fensile flowers towards
the base of the spike. Capsule subglobose, about \5 inch diameter,
coriaceous, 3-vaIved, the valves twisting elastically as they break away.
Seeds ovoid, "2 inch long, smooth.
Occurs along the valleys of the inner and main Himalayan ranges between 4,000 and
7,600 feet. It is very common and gregarious on open stony ground in the vicinity of
cultivation along the Alakhnanda valley above Chamoli. Flowers : April-May and again
July-August. Fruit: July and December.

*f
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Trees, more rarely shrubs. Leaves simple, often unequal-sided.
Stipules lateral 01 intra petiolar. Flowers nioMiy small, in axillary
clusters or cymes, or females sometimes solitary, rarely all bisexuah
usually polygamous, monoecious or dioecious. Perianth usually 4-5merous, polyphylloiis or gamophyllous. Stamens isomerons to and
opposite to the perianth-lobes, rarely twice as many (llohrptelcd), *
anthers erect in bud, dehiscence lateral. Pistillode usually present in
male. Ovary of 2 median carpels, rarely 2-celled; stigmas 2 large, or
style 2-fid or 4-fid; ovule solitary. Fruit in dehiscent, a nut drupe or
samara.
I.—Fruit winged. Leaves not 3-nerved, from the base.
1. Leaves serrate
...
...
... i. Uhntts.
2. Leaves entire
...
...
... k2. IFoloptcleu.
II.—Fruit not winged. Leaves JJ-nerved from the base.
1. Leaves smooth, not scabrid
...
... 3. Celt-is.
v
•
2. Loaves scabrid, at least on the uppt-T surface 4. Trenin.

1. ITLMUS, Linn.
(The Ehmt.)
Deciduous trees. Leaves alternate, distichous, serrate, penninerved; stijfules lateral, scarious, variable in size. Flowers bisexual or
mostly male,* in clusters from the leaf-scars. Perianth campanulate,
•i-—8-usually 5-lobed, imbricate. Stamens as many as the perianthlobes. Ovary compressed; style shortly 2-fid or 2-partite. Fruit a nut
winged all round, wing obliquely orbicular, reticu'ate.
I.—Leaves 3—6 inches long, scabrid above. Pedicels
*l-*2 inch long. Ovary pubescent
...
... 1,
IT.—Leaves 2—4*5 inches long, usually smooth above.
Pedicels less than *0o inch long. Ovary glabrous 2.

Wallichiana.
Brandiniana.

1. ^ I m u s Wallichiana, Planch. "Vern. Mai, Maim cr Chamarmowa, Gr.—A large deciduous tree up to 9 feet girth and 130 feet high.
Twigs more or less pubescent when young. Bark dark brown, rough
with rather deep and regular vertical fissures. Blaze *5—"75 inch, very
fibrous, pink rapidly turning orange-brown on exposure with a soapy
juice. Leaves 3—6 inches long, elliptic elliptic-oblong or obovate,
acuminate, doubly serrate, scabrid above, pubescent or glabrate beneath,
base usually very oblique and slightly cordate or not; main lateral nerves
straight prominent 10—20 pairs. Petiole "2—*4 inch long, pubescent.
Flowers in congested racemes *4-*5 inch across. Pedicels \l-*2 inch
long, jointed, lengthening in fruit so that the perianth-lobes are much
less tfian half length of perianth-tube plus portion of pedicel above the
joint. Perianth "12 inch long, 5-6-lobed, glabrous except for a few,

490

LXXX- —

VLUhCEM.

long ciliate hairs. Ovary slightly hairy. Pii.uiiie.nts glabrous anthers
exserted, Ripe samara *4—*6 inch diameter, orbicular, glabrous or
thinly puberulou-.
Probably occurs throughout the hiils between 5,000 and 9,5fl0 feet, but this and t:i:next species have often been confused j»nd their limits have not been accurately determined. It is a common species in mixed deciduous forests of horse-chestnut, walnut,
etc. nnd in silver fir forests along the main Himuiayan range. I have measured a tree in
North Garhwal 13" 5 feet girth and 100 feet high. " 3?lowers : Ivlarch-April whilst leafless
F r u i t : June.

2. Ulmus Brandisiana, Schn. Vern. Same as for last species.—
A small or large deciduous tree up to 9 feet girth and 100 feet high.
Twigs minutely hairy, lenticeliate. Bark pale brown, rough, with rather
deep and regular vertical furrows. Blaze "75—1'5 inches, soft, very
fibrous, pink rapidly turning orange-brown on exposure with a sticky
and slimy juice. Leaves 2—4*5 by *75—2 inches, oblong-lanceolate o:
elliptic-lanceolate, acuminate, doubly serrate, base more or less unevenly
cordate, glabrous or puberulous when young and smooth and glabrous
when mature above, glabrous beneath except for tufts of hairs in the
nerve-axils; main lateral nerves straight prominent 10—20 pairs. Petiole
*2—'5 inch long, hairy, terete. Flowers in congested racemes *2-*3
inch across. Pedicels about *03 inch long, jointed not lengthening in
fruit so that the perianth-lobes are more than half length ^of perianthtube plus portion of pedicel above the joint. Perianth *12 inch
long, 4-5-lobed, glabrous except for a few long ciliate hairs. Bracts
spathulate, about equalling the perianth, glabrous except for long ciliate
hairs. Style 2-partite, inner faces villous. Ovary glabmus. Filaments
glabrous, anthers exserted. Eipe samara "3—*4 inch diameter, orbicular,
glabrous on both sides.
This species was only described by Schneider in 191f> and has not hitherto been
recognised from our area, though many collectors have regarded as <.*ertain the existence
of another species besides 37. Walllchiana. I am indebted to Br. Augustu-* Henry who
kindly identified specimens of this species for me. It appears to he found t h w g n o u t
the hills between 4,500 and 7,000 feet. Flowers: February whilst le tries.-;.

2. HOLOPTELEA, Plaiwh.
A tree. Leaves alternate, pciminerved; .stipule*, searkus, cad. cou •.
Flowers fascicled on the leaf-scars of previous years' shoots and appearing
before the new leaves. Perianth canipauulate, eleft*to the base, with
4—8 imbricate lobes. Stamens -f.—8, in. two whorls; filaments at
length exserted. Ovary stipitatj, compressed; style short. 2-fid. Fruit
a samara.
Holoptelea integrifolia, Planch. Vern. Pfvpri, SG, R and TJ.
Kduju, A and IT.—A large deciduous tree up to 14 feet girth and 110 feet
high. Bark of stems up to middle age smooth, silvery-grey® with
blackish patches and numerous minute reddish lenticels, ultimately
rough, exfoliating in irregular somewhat corky scales. Blaze *5—*9
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inch, not or shortly fibrm*, pale yellow vath a lew orange rfieaks o
uniformly orange-brown. Young shoot, pubescent. Lea.es . - 4
•
V5-2-5 inches: elliptic, acuminate, entire for in young tree, t^othc
base rounded or C o r d a t e , giahrous a b o v e . ^
1 ~ * £ £

S
^ Z . ^ m ^ C y ..SLji ^ « j£^
racemes on leafless branches at the leaf-scars. IVnant • o, 4 - 8
about -1 inch long. Samara -75-1 inch d — , s u ; o A « * • • '
.lender stipe -l-'2 inch long and jointed pedicel 2-3 mch loi V .membranous.
y(ir>
r(j., &i.,,
Occurs along the subhhualayan tract and ™ t « ^ J ! U ^ . X n " borferiM' riv-w.
cmmon in dry miscellaneous f f » ^<*te * ' " J ' ° ' „ , ^ butttw«ed at ilu- base.
and in such localities is somewhat greganous. 0 d ; terns ,x.
^ _ liVbraarv.
Bruised leavos or the cut bark emit a RtronR mi«"tl .-I U-.s.i swi«
March. Fruit : April-May.
3. C E L T l t f , Linn.
, i
Trees or shrubs. Leaves alternate, usually oblique and
^^ r , o i ™ n , t y m o s e , polygamous, male and bisexual cymes usua y i
& base of the s h « a £ m the ^
^ Z ^ ^ Z ^ r ,
segments 4-o, imbricate, bta-mens 4 o, m^i
ovary which is surrounded by a hairy d i s k . O v u i ^ an a
^
disk; styfe with stout plumose simple or lobed awns.
with smootn or rugose endocarp.

"T

Leaves coarsely serrate almost to the base. ^
Drupe purplish-black
•••
"
2. Leaves sub-entire or serrated above the midrt e. ^
Drupe orange-red
•••
—
U - O v a r y and young drupes densely tomentose. Leave, ^
thick. Drupe yellowish
"
.

^

^

teir(m(jfa.

^
v

^
jOumfc,

1. Celtis austral*, Lfn». Syn. 0. ^
'
^
^
100 feet
G. Ifh-rfc, A . - A large deciduous tree upjo 7 fcet^ta J ^
^
high. Bark pale ashy or grey' J ^ f
i ^ g
in irregular
lenticels^and - ^ J " ^ ^ * ^ ^ ! ; ^ ^ ! ^ »****
woody pieces. Blaze 2 5 ~ , J ^
">
. :1;oots pubescent. Leaves
and streaked with P ^ ^ ^ ^ ^ t ^ u j u m i n a t e . base rounded
3__6 by 1-5-3 inches, ovate or elliptic, cauflaxe ,io
L uiqual, coarsely serrate ^
£
^
£ "
W on the
green above, glaucescent beneath, . f * ™ ^ ^ m a i n lat eral nerv^
midrib beneath and tufts of hairs m th^ nerv^ax
^ ^
fl
3 - 4 > r s including ^ a s a 4 ^ J ^ ^ t e , fringed with woolly
Flowers small, greenish. Penantt ^
it ip nalTOWed
hairs- Ovary glabrous except m the uppex poruon
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into a short hairy style. Drupe *4-'5 inch long,
black; peduncle 1—1"4 inches long.

ellipsoid,

purplish

Occurs along the main Himalayan range between 5,500 and 9,000 feet. Common
in mixed deciduous forests and stands shade well. Flowers : April-May. Fruit : September-October.
r

2. Celtis tetrandra, lioxh. Vern. Kharik, (Jen.—A large deciduous tree up to .14 feet girth and 70 feet high. Bark pale ashy or grey, quite
smooth, closely lenticellate, usually with .narrow horizontal wrinkles,
r
exfoliating in thick woody pieces. Blaze *4—*9 inch, very hard, pale
yeilow densely mottled with dark purplish- or reddish-brown, often
tinged with chlorophyl outside. Young shoots glabrous or tomentose.
Leaves 2*5—5 by 1-2*5 inches, ovate or elliptic-ovate, acuminate and
often caudate, base rounded or acute and unequal, more or less serrate
from the middle to the base of the caudate apex, pubescent when young,
glabrous above and glabrous or hairy on the nerves beneath when
mature, thin, main lateral nerves 2—4 pairs including the basal. Petiole
*2—'5 inch Jong, channelled. Flowers small, greenish. Perianth-segments elliptic, fringed and woolly on the margin. Ovary pilose at the
apex. Style 0. Drupe *8 inch long, globose, orange-red when ripe;
peduncle *5—"7 inch long,
Occurs in the sn bruin a I ay an tract and in the central and outer hill ranges between
1,000 and 6,000' feet. Frequently cultivated in the hills and perhaps not vdld as high
c
us 6,000 feet. Flowers : February-March. Fruit : September-October.

3. Celtis eiicearpa, Decne. Vern. Kharik or KhanSli, NG.—A
small or medium-sized deciduous tree. Bark smooth, pale grey. Blaze
"3~*4 inch, dry, crisp, yellow closely mottled with orange and purple
towards the interior. Young shoots pubescent or tomentose. Leaves
2—4 by 1-2 inches, ovate or lanceolate, caudate-acuminate, base rounded
or obtuse and unequal, subentire or serrate from the middle to thr base
of the caudate apex,, rather thick and coriaceous, glossy dark green
above, pubescent on both surfaces when young, glabrous or nearly so
when mature, main lateral nerves 1—3 pairs including the strong basal
pair. Petiole "2—"4 inch long. .Flowers small, greenish. Perianthsegments elliptic-ovate, silky outside, woolly within.
Ovary densely
tomentose.
Style 0. Drupe '3 inch long, yellowish, densely
tomentose when young, ultimately more or less glabrous® peduneL "5—1
inch long.
Occurs throughout the hills between 3,000 and 0,000 feet Generally m open type*
ol' forest, often on south aspects. Flowers : March-April. Fruit :* September—November.

4. TKEMA, Low.
Shrubs or trees. Leaves alternate, 3—7-nerved at the base, often
oblique; stipules lateral, caducous. Flowers small, monoecious, dioecious
or polygamous in axillary cymes. Perianth-segments 4-5, indupli.ca.te~
valvate or subimbricate. Stamens 4-5. Pistillode in male small or
9
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none. Style in hermaphrodite ur lY'in.-ilc 2-ficI or stigmas 2.
small drupe soared, on the persistent perianth, endoearp hard.
Leave.-; srabrid on boih surfaces. Male cymes compart,
not longer &han the petiole
...
...
... 1.
Leaves more or less scjibrid ubov<\ soft.ly ioni.'-ntas(?
beneath. Cymes
spreading
longer ' than
the
petiole
...
...
...
... -j.

Fruit a

n»Lh>}'ht.
arientnlk.

1. Trema politoria, Planch. Vern. J / K M , Gem—An evergreen
shrub or small tree up to 3 feet girth, and 30 feet high. Bark pale brown,"
somewhat tubercular with numerous small lenticels. Blaze *3—*o inch,
very fibrous, pinkish turning reddish-brown on exposure. Twigs scabrid.
Leaves 2—o by *8—1*5 inches, oblong or ovato-htnceulate, acuminate,
serrulate, base rounded or subcordatu, snbeoriaceous, very roup']t and
scabrid on both surfaces, dark flossy green alcove, base 3- or obscurely
o-nerved. "Petiole '2—"4 inch long. Plowers small, greenish; cymes of
male flowers as long as or shorter than the petiole. Male flowers "2 inch
diameter; perianth-segments with woolly margins. Female flowers
rather smaller. Ovarv glabrous, exported, on a woolly torus. Drupe "1
inch long, ovoid, black, glabrous.
Occurs throughout the urea- between 1,000 and 5,000 feet. Common, usually -in
open exposed positions, often on road cuttings and any newly-formed soil. FMvers :
April—June. # Fruit : December—January.

2. Tr^na orientalis, Blume.—A small evergreen tree up to 2 feet
girth and 30 feet high. Bark pale ashy or pale grey, smooth, with
numerous minute raised lenticels often arranged in transverse bars.
Blaze *25 inch, fibrous, pinkish, rapidly tinning orange on exposure.
Twigs pubescent. Leaves 3—7 by 1-2*5 inches, ovate or ovate-lanceolate, caudate-acuminate, more or less scabrid above, white- or silkytomentose beneath; base 3—5-nerved, often, cordate. Petiole *2—*5 inch
long. Cymes lax, spreading, longer than the petioles. Otherwise afor T. politoria.
Occurs throughout the hills between 2,000 and"4,500 fcf-t. "Rather scarce. Bornelimes cultivated round vilhgres for its fodder. Flowers: May-June.
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Herbs or shrubs, rarely trees, sometimes furnished with stinging
hairs, sap watery. Leaves opposite or alternate, base usually 3-nerved;
stipules usually membranous- Flowers small, monoecious or dioecious,
in open or capitate cymes or cymules, axillary or at the axils of
fallen leaves, or lateral to and at the base of axillary shoots, leafless and
spioiform. Perianth 4-5—seldom 2-3-merons, segments five or united.
Stamens in males as many as the perianth-segments and opposite them;
filaments usually flat at the b:ise. Pistillodo usually present. Female
flowers with usually gamophyllous perianth sometimes accrescent and
fleshy in fruit; ovary superior, l-celled; style simple or none; ovule
solitary. Fruit a drupel or utricle, usually enclosed in and often united
to the perianth.
I.—Flower-clusters arranged in spikes
II.—-Flower-clusters arranged in dichotomoxis cymes
panicles *5 inch long or more.
1* Whole plant clot-lied with stinging hairs
2. »Not clothed with stinging hairs ...
III.—Flower-clusters sessile or in cymes less than
inch long.
1. Fruit dry
2. Fruit succulent.
(a) Leaves ovate or elliptic, green beneath
(b) Leaves oblong-lanceolate, white beneath

1.

Bcflimorin,

Urtica.
Maoutia.

Pouzohia,
Villebrunea.
Debregeasta.

1. BCEHMEEIA, Jacq.
Shrubs or small trees. Leaves opposite or alternate, toothed, 3nerved at the base; stipules usually bee. Flowers monoecious or dioecious, in, unisexual clusters arranged in axillary or panlcled spikes or
racemes, or clusters axillary. Male perianth 8—5-lobed or -partite
Stamens 3—5. Pistillode clavate or globose. Female perianth tubular,
2—4-toothed, sometimes angled winged or swollen in fruit. Stigma
filiform. Fruit a crastaceous achene closely invested by the perianth, at,
length free.
I.—Width of leaves much less than half their length.
1. Leaves alternate, 3—6 inches long ...
2. Leaves opposite, 6—12 inches long ...
*IL—Width of leaves much greater than half their length.
1. Leaves orbicular, softly tomentose on both surfaces
2. Leaves ovate, scabrid on both surfaces

ruguloaa.
macrophy'lla.

platyphylla,
scabrella,
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1. BoBhmeda raiJtilosa* Wrrhl. Yern. Ghenti, Gen.—A small
evergreen tree up to 3 feet girth and 15 feet high. Bark dark brown,
rough and deeply furrowed. Blaze 1 inch, soft, somewhat fibrous pink.
with a viscid slimy juice. Leaves alternate, 3—6 by 1-2 inches, ellipt-'coblong or -lanceolate, acute or acuminate, erenate or bluntly serrate,
glabrous and dark green above, pale and velvety beneath, longitudinally
.. 3-nerved almost to the tip, the 3 nerves penninerved, the lateral veins
of the midrib anastomosing with those of the two side nerves, the lateral
veins on the outside of the side nerves joined by an intramarginal vein.
Petiole *5—1*5 inches long. Stipules connate between the petiole and
the stem. Flowers dioecious, in clusters, each cluster in the axil of a
cordate bract, the clusters arranged in simple axillary spikes 2—6 inches
long. Achene less than *1 inch long, ciliate towards the top.
Occurs throughout the hills between 1,500 and 5,500 feet." Very common in dry
miscellaneous forests of the outer ranges Sometimes cultivated for .its fodder. Flowers :
July—September.

2. Boehmeria macrophylla, Don.—A shrub or small tree. Twigs
obtusely 4-angled, usually strigose. Leaves opposite, 6—12 by "1-2
inches, lanceolate, gradually tapering to a long acuminate point, closely
serrulate, glabrous or sparsely hispid above, pubescent beneith, uppe •
surface rugose with greatly depressed reticulate nerves, longitudinally 3nerved the two side nerves reaching from half to two-thirds <.he length of
the blade, the lateral veins as described for B. rugulosa hut the midrib
with obliquely ascending lateral nerves in the upper half of
the blade. Petiole *2—1*5 inches long. Flowers monoecious (?) in dense
rounded clusters, the clusters arranged in axillary drooping spikes 5—in
inches long, simple or sometimes branched below.
Occurs in ravines between 1,000 and 1,500 feet elevation in the outermost ranges of
Uie Himalaya towards the extreme east of fhe Haldwani Division. Flowers : AugustS'eptember.

. 8. Boshmeria platyphylla, Don. Yern. Khlgsu G.—An erect
deciduous shrub 2—8 feet high with stems up to 1*5 inches diameter,
Bark slightly rough owing to numerous small raised lenticels. I.eaves
opposite, 4—10 by 3*5—9 inches, orbicular or suborbicular, apex abruptly
terminating in a narrow caudate acumen, coarsely serrate, base minded
softly pubescent on both surfaces, membranous, base strongly 3-nerved,
the midrib with 2-3 pairs of lateral nerve's above the basal. Petiole 1—ft
inches long. Flowers dioecious or monoecious, in clusters, the clusters
arranged in axillary somewhat drooping spikes. Male spikes 2—5 inches
long, sometimes forming dense axillary fascicles, often branching
Female spikes 5—10 inches longT simple, solitary.
Occurs throughout the hills between 3,000 and 7,000 feet elevation. Very common
in moist shady forest and in ravines of the inner ranges, Flowers : May-June.*
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$. Bcefawieria scatoalla, Gaud, Syn. B.. platyphylla var, seabrella,
Wedd. Vera. Khdgsa, Gen.—An erect deciduous or subdeciduous shrub
8—12 feet high with stems up to 2 inches diameter. Bark slightly rough
.owing to numerous small raised lentiVels a ranged more or less in
longitudinal lines. Leaves opposite, 4—1*2 by 3—10 inches, broadly
ovate, apex acute or acuminate but not abruptly 'so, dentate-serrate, base
rounded or slightly cordate, very scabrid above and slightly so beneath,
.hirsute on both surfaces, upper surface rugose with much impressed '
reticulate veins which- are prominent beneath, subcoriaceous, base
strongly 3-nerved, the midrib with AS pairs of lateral nerves above the
basal. Petiole 1—12 inches long. Mowers monoecious, in clusters, the
clusters arranged in axillary spikes. Male spikes 2—6 inches long, •
usually fascicled in the lower axils, mostly branched. Female spikes
4—8 inches long, simple, solitary in the upper leal-axils. Fruiting
.spikes erect- or pendent,, up to 18 inches long.
'Occurs throughout the area between 1,500 and 4,000 feet. Very common in shady
forests and ravines, especially in the Bhabar tract where .it is often somewhat gregarious.
Floors * August-September. Fruit: March.

^ 2. UETIOA, Linn.

(The stinging Nettles.)

Herbs* rarely shrubby, with stinging hairs. Leaves opposite,
toothed'or Mralate," base 3—7-nerved; stipules lateral, free or connate,
Flowers monoecious or dioecious, in axillary unisexual or androgynous
^cymose clusters. Male flowers: sepals 4, ovate, imbricate. Stamens
4, inflexed in bud. Pistillode cupular. Female flowers: sepals 4,
outer usually smaller. * Stigma brush-like. Achene embraced by -the
sepals, ovoid or oblong, compressed.
. IMica paraiflora, Roxb. Vera. KandSli, NG.—An erect under, shrub with steins 4—10 feet high and up to 2 inches diameter, distinctly
woody at the base in old plants, but the twigs herbaceous. Bark pale
yellowish-or greenish-brown, lenticellate. Stems petioles and both leaf1
surfaces bearing numerous straight or bent white stinging hairs up to f15
inch long. Leaves very variable in size, 3—10 by 1*5—5 inches, ovate
or lanceolate, tapering to a long acuminate point, irregularly toothed,
base rounded or cordate, membranous. Petiole 1—8. inches long.
Stipule's connate. _ Flowers small, green, monoecious, clustered on the
branches of lax spreading axillary cymes 2—4 inches long. Sepals hispid,
Fruit an achene embraced by the persistent sepals, of which the inner
pair are twice as long as the outer,
Occurs throughout the area between 1,500 and 7,000 feet.^ Very comm n round
villages, on waste ground, and in forest bordering streams. Sometimes more or less greWious. 3?lower9: February—July.
*
. .
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'3,

MAOUTIA,

Shrubs, Leaves alternate,
intrapetiolar. Flowers minute,
globose heads. Male perianth
Female perianth none. Fruit
fleshy pericarp.

Wedd.'

crenate, base 3-nerved; stipules connate,
usually monoecious, in small cymose
5-partite. Stamens & Pistillode woolly.
an ovoid achene with a crustaceous or

Maoiitia Pnya, Wedd. Yarn. PhurkMgsa, NG-. Safed-khdgshi,
K and E.—An erect subdeciduous shrub often only 1-2 feet high but
occasionally up to 7 feet high with stems 1*5 inches diameter. Bark
reddish-brown, fairly smooth, lenticellate. Twigs hairy. Leaves 3*5—7
by 1*75—3'5 inches, elliptic, caudate-acuminate, coarsely toothed except
near the base, upper surface pilose when young, scabrous with scattered
hairs when mature, lower surface white-tomentose except on the pubescent nerves, base 3-nerved the lateral pair reaching to three quarters,the
length of the blade, prominent beneath. Petiole 1—5 inches long.
Stipules connate, deeply 2-fid. Flowers monoecious or dioecious, minute,
in small globose heads arranged in slender axillary dichotomous panicles
• *5—1*5 inches long;. Achenes brown, about *05 inch long, hispid.
Occurs throughout the area between 1,500 and. 5,000 feet. Common in open scrub
and miscellaneous forests, especially on steep banks and exposed mineral soils such as
. '.road cuttings. The leaves' turn very beautiful shades of orange, red and purple in the
-winter. Flowers : June—October. Fruit: November—January.
:
; -• :
"4.
-pOUZOmiA/Gaud.
^ Herbs or shrubs. Ijeaves alternate or opposite, usually entire,
"uppermost sometimes passing into bracts; stipules usually free. Flowers
minute, in unisexual or androgynous clusters in the leaf-axils. Male
perianth 4-5-rarely 3-partite or -lobed; lobes often dorsally gibbous or
abruptly inflexed. Pistillode clavaie br oblong. Female perianth tubular with contracted 2—4-toothed mouth, often angled or winged in fruit;
stigma filiform. Fruit a 'small crustaceous achene, closely invested by
the perianth.
. .' • PouzoMa vlminea, Wedd.—An erect shrub. Leaves alternate,
2—5 inches long, lanceolate, ovate- or oblong-lanceolate, caudate-acuminate, dentate with large teeth, smooth or somewhat roagh above, strigose
on the nerves beneath, basal nerves 3, extending more than half the
length ,of the leaf. Petiole "5—2 inches long. Stipules '15 inch long,
midrib hairy. Flowers small, usually monoecious, in dense axillary
clusters with numerous ovate bracts. Male flowers; perianth 4-partfte;
stamens 4.

There is only one specimen of this plant collected from our area at De<hra» Dun,
XMn "was collected by Duthie in the Sarjn valley, Almora District, between 2,000 and 8,000
feet elevation, and Bageshar is also given as a locality .in Strachey and Wiuterbottom's
Catalogue. As regards its further distribution I am uncertain. The. p^ajrt is *ipt fa f>e
jriistafceft for Villebruma fmtescens. Flower: July—September,
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5. VILLEBEUNEA, Gaud.
•^ Trees or shrubs. 'Leaves alternate, penninerved or base 8-nerved;
stipules partially connate. Mowers monoecious or dioecious, clustered,
clusters axillary of from leaf-scars, sometimes in short lateral cymes
or panicles. Male perianth 4-5-fid. Stamens 4. Pistillode clavate.
Female pgrianth ovoid, mouth narrowed, somewhat fledhy in i'mit.
Ovary adnate to the perianth; stigma capitate, fimbriate. Fruit a
crustaceous achene free 'or .adnate to the perianth, the base of which is
sunk in a fleshy cup which grows up round it.
' •
Yfllebranea. frutesceiis, Blmne.—An erect evergreen shrub 4—10
feet high with stems up to 2*5 inches diameter. Bark reddish-brown,
slightly" rough owing, to- numerous minute raised lenticels. Young
shoots pubescent. Leaves 3*5—9 by 1*75—4*5 inclr:-p, ovate or eH*pt:c,
caudate-acuminate, serrate, membranous, scabrid on the upper surface,
softly grey-tomentose when young, with scattered hairs "above when
mature, base'strongly 3-nerved, the lateral pair extending mere than
•hal^ the length of the blade. Petiole "7—5;5 inches long. Stipule?
*3—*7 inch long, midrib hairy. Flowers small, dioecious, in paired
sessile clusters *3-*4 inch diameter in the axils of fallen leaves on the old
•wood. Mate flowers pinkish; perianth 3-4-partite; stamens 3-4. Female
flowers greei^wTith feathery white sessile stigmas. Achene brown, half
immersed in the semi-transparent fleshy white perianth and bracteoles.i
Occurs throughout the area between 1,500 and 5,500 feet. Common in shady moist
-.ravines and"often forming dense gregarious patches of undergrowth. Plovers : February—
September, F r u i t : October—January.

.
. 6. DEBBEGEASIA, Gaud
Shrub's or trees. Leaves alternate, 3-rierved at the base; stipules
connate, intrapetiolar, 2-fi.d. Flowers monoecious- or dioecious, in 'denseglobose panicled spicate or sessile clusters. Male perianth 3—5- usually
4-partite; lobe's valvate. Pistillode glabrous or woolly at the fcase.
Female perianth ovoid or obovoid, succulent in fruit. Stigma sessile.
Fruit an achene, at first adnate to the fleshy perianth.
Mature leaves smooth above. Flower-heads in dichotomous cymes*
*..
...
.:•
... 1.
Mature leaves scabrid above. Flower-heads sessile or
subsessile
...
...
...
... 2.

telutina.
hypoleuca.

1, Debregeasia Yelutina, Gaud, Tern. Tuswfa, <3k Tushiari, A.—
A shrub or small tree up to 25 feet high and 2*5 feet girth. Barb
roughish, corky. Branches reddish-brown with prominent circular lenticels. Blaze *3—*5 inch, very fibrous, pmk with a few rale yellowish
bands "towards the exterior. Leaves 3*5—7 by #5—1'25 inches, na:rowly
oblong-lanceolate, gradually narrowed* to an acuminate point, serrulate;
upper surface dull green, smooth but rugose due to the impressed nerves,

#
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with a few scattered hairs more numerous on the midrib; lower surface
white-tomentose with conspicuously raised venation; ba:e 3-nerved, the
lateral ones, extending about half the length of the blade. Petiole "3-—1"2
inches long. Stipules scarious. Flowers in compact globose heads
*1~*2 inch diameter arranged in axillary dichotomous cymes. Heads
2—7 on peduncles *1—*4 inch long. Male flowers ; perianth-lobes 4,
•exceeding the bracteoles. Fruit *15—*2 inch diameter, globose, consisting of a number of achenes contained in the fleshy perianths, yellow
when ripe.
Occurs throughout the central and outer hill ranges between 2,000 and 5,000 feet.
Common, usually bordering streams, sometimes forming gregarious patches. Flowers :
September-October, Fruit: November—February.

2. Defeege&sia hypolenca^ Wedd, Vern. Tusana, GL Tuvhiari,
A. SyanrU, NGk—A large evergreen shrub with stems up to 3" feat girth
and IS feet high. Bark reddish-brown, slightly rough owing to numerous small raised lenticels. Blaze *25 inch, white or pale yellow often
with pink bands and streaks. Leaves 5—10 by 1*25—3 inches, oblonglanceolate, gradually narrowed to an acuminate point, serrulate, upper
surface scabrid and more or less hairy when- mature, lower surface whitetomentose, base 3-nerved the lateral ones extending about half the
length of the blade. 'Petiole '5—3 inches long, pinkish. Blowers dioecious, in compact globose heads which are sessile or on peduncles up to
*05 inch long and arranged in axillary clusters. Male flowers : perianthlobes 4, shorter than the bracteoles. Fruit '2—'25 inch . diameter,
globose, consisting of a number of achenes contained in the fleshy
perianths, orange-yellow and sweet when ripe,
Occurs throughout the bills between 2,500 and 7,000 feet. Common in ravines and
shady' forest md often associated with Quercus incana. The leaves turn yellow before
falling, Flowers: February-March. y r uit; May—July,
. ,
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Trees wor shrubs, rarely herbs, nearly always with milky latex,
Leaves alternate, rarely opposite, simple, rarely deeply cut. Stipules
often sheathing, deciduous. Flowers small, dioecious or monoecious,
cymose but cymes often dense and becoming capitate, ' or sometimes
spiciform, in. some genera crowded on the outside or inside of fleshy
receptacles formed'of the growth and union of the floral axes. Perianthsegments 2—6, usually 4, valvate or imbricate, free or connate. Stamens
equal in number to the perianth-segments or sometimes less. Female
perianth .often accrescent in fruit. Ovary superior, bicarpellary, 1celled; styles 1-2, simple or bifid; ovule solitary. Fruit an achene or
drupe or sub-2-valvular, often aggregated into large fleshy pseudocarps.
I.—Fruit formed from many flowers.
1. Armed
,
...
...
...
...
2. Unarmed.
(a) Male flowers in catkin-like spikes
...
•(&) Male flowers arranged like the female on ths
surface-of a globose or oblong receptacle.,.
(c) Male flowers arranged like the female on the
inside of a hollow receptacle (fig)
...
II.—Fruit the result of 1 flower. Male flowers in small
globose heads
*..
...
...
...

1.

Cudrania.

2.

Morns.

3.

Artocarpus.

4. Ficus. .
5.

Streblus.

1. CUDRANIA, Treoul.
Trees or shrubs, often scandent, usually spinous. Leaves alternate,
entire, penninerved; stipules lateral, small. Flowers dioecious, in lateral
1—3-nate peduncled globose heads. Male flowers each surrounded by
2—4 bracts more or less adherent to the perianth; perianth-segment's
3—5, imbricate; stamens more or less adnate to the segments; pistillode
subulate or none. Female flowers distinct, perianth embracing the ovary.
Style simple or 2-partite. Achenes numerous, enclosed in the fleshy
pseudocarp formed of the accrescent bracts and perianth.
CidraBla jaranensls, Trecul.—A rambling evergreen or subdeciduous
shrub, the* branches often subscandent or trailing and forming a dense
bush; stems up to 30 feet high and 2 feet girth. Bark yellowish- or
orange-brown sometimes orange-red towards the base, rough, exfoliating
in irregular papery flakes; smooth grey and lenticellate on the branches.
Stem* and branches armed with stout usually straight thorns up to 2*5
inches long. Young shoots pubescent. Blaze *2S inch, fibrous, yellow
exuding a creamy juice. Leaves variable in size, usually 1/5—4 bj
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'75—2*25 inches, elliptic or obovate, obtuse, acute or acuminate, base
acute or rounded, subcoriaceous, dark green above, glabrous; lateral
nerves slender 8—12 pairs. Petiole '2—*? inch long. Flowers in dense
globose shortly pedunculate heads about '25 inch diameter, 1-2 together
in the leaf-axils. Male flowers with 3—5 perianth-lobes adnate to 2—4
imbricate-bracts. Stamens 4, erect. Female flowers with 4 r thickened
perianth-lobes--velvety at the tips. Fruit an irregularly shaped compound
berry *7—1*2 inches diameter, pinkish-orange and velvety when ripe,
Has only. been" collected from the Bast Almora and Haldwani Divisions but will
probably be found to' occur along the subhimalayan tract and outer hill ranges to the
west of this also since it is common around Dehra Dim. Flowers : April—June. Fruit:
August.

*
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2. 'MOBUS, Linn.

(The Mulberries.)

Trees or shrubs with milky .juice. Leaves alternate, entire toothed
or 3-lobed, palminerved; stipules caducous. Flowers spicate, monoecious ""or dioecious; perianth-lobes 4, rarely 3, imbricate, those of the
female fleshy and swollen in fruit. Pistillode turbinate. Style eenJral,
2-partite or 2-fid. • Fruit of many ache'nes enclosed in the succulent more
or less confluent perianths.

•\.

I.—Teeth of leaves coarse, the lateral nerves running
J
* straight into "the teeth or forked within the margin.
9
Fruit 1 inch long or less.
1." Leaves usually 2-3 inches long. Male spikes
less than 1 inch long ...
...
.... 1, inclica.
2. Leaves -usually 3—6 inches long. Male spikes
l'g—3-5 inches long ...
...
... 2. serrata.
II.—Teeth fine, the lateral nerves abruptly curved up•wards within* the margin* Fruit 2 inches long or
more " .;/
... "
...
...
... 3. laevigata.

1. Moras indiea, Linn.—A deciduous shrub or medium-sized tree.
Leaves variable, usually 2-8 inches long, ovate, acuminate often caudate,
usually undivided sometimes more or less deeply lobed, serrate or crenateserrate, usually scabrous above and slightly pubescent on the nerves
beneath, base truncate rounded or subcordate and 3-nerved; lateral
nerves 8-4 pairs, branched within the leaf margin. c Petiole usually
•4—1*2 inches long. Male spikes '3—"6 inch long, shortly cylindrie,
paibescent, on short peduncles. Female spikes ovoid, *2-"3 inch long';
peduncle slender, '25—*4 inch long. Styles long, hairy, connate for one
fourth their length. Fruit *2—*5 inch long, ovoid or cylindrie, black
when ripe.
. According to Brandis and Duthie this species is found wild in the subhimalayan
tract aM outer hill ranges up to 7,000 feet. This statement-1 think requires eonfirnaation;
It?is certainly found cultivated in this region between 1,000 and 2,000 feet elevation.
Flowers; February-March. Fruiir: May.
•••••.
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'2. MOMS senate, Boxb. Vern. Kimu, Gen.—A medium-sized
deciduous tree up to 9 feet girth and 70 feet high. Bark dark grey or
reddish-brown, rough/ exfoliating^ in irregular woody strips and scales.
Blaze *5—1 inch*rather hard, white mottled with yellow or pale yellow
mottled with light brown, exuding a milky juice. Leaves .variable,
usually 3—6 inches long, broadly ovate, acuminate or caudate, often
• deeply 3—5-lobed on young trees and vigorous shoots, usually coarsely
and sharply serrate, teeth usually unequal and cuspidate, base rounded"'
truncate or cordate and 3- or'5-nerved, pubescent or tomentose when
young, rather rough when mature and glabrous except along the nerves
beneath; lateral nerves 5—7 pairs, their tips running nearly straight into
the teeth. Petiole usually 1-2 inches long. Flowers dioecious, greenish.
Male spikes 1*5—3'5 inches 'long, dense, villous. Female spikes *4-"5
inch long, shortly cylindrie; peduncle 'l-'2 inch long, villous. Fruit
*4—1 inch long by *35 inch diameter, sweet, white pink or purplish.
Occurs throughout the hills between 3,500 and 9,000 feet. Not very common.
Mowers : April-May. Fruit : May-Jurie.

% S. Moms las¥igata? Wall—A medium-sized deciduous trea up to
10 feet girth and 80 feet high. Bark dark reddish-brown, rough, exfoliating in irregular woody strips and scales; branches and young stems
smooth arji thickly covered with circular lenticels which tend to coalesce
in transverse lines. Blaze '25—*5 inch, not or shortly fibrous, white
more or less banded with orange "towards the exterior, exuding a milky
juice. Leaves variable, usually 5—10 by 3—7 inches, ovate or ellipticovate, acuminate usually caudate, usually undivided but sometimes more
or less deeply 3—5-Iobed, finely crenate-serrate, base rounded or snbcordate and 3-nerved, somewhat scabrid above, pubemlous especially on the
nerves beneath when young; lateral nerves 5—7 pairs, their tips abruptly curved upwards near the margin. Petiole usually 1-2 inches long,
terete. Flowers greenish, in drooping cylindrie spikes. Male spikes
1*5—2*5 inches long, dense, villous. Female spikes 1*5—3#o inches
long; peduncle "3—*6 inch long; peduncle and rachis villous. Fruit
2-3*5 inches long, white or dark purple, sweet.
Probably occurs throughout the siihhimalayaii tract and outer bill ranges between
1,000 and 2,000 feet. In the Bamnagar Bivision it is found mainly in shady ravines,
and is not very common. . An old hollow tree near Sitabani measured 17 feet girth and 40
feet high. The leaves turn yellow as they fall. Flowers : February-March.

8. AKTOCABPUS, Forst.
Evergreen trees with milky juice. Leaves alternate, coriaceous,
often large, penninerved. Flowers monoecious, densely crowded on
globose or variously shaped unisexual,' usually axillary, solitary receptacles, often mixed, with peltate bracts, Male perianth 2—i-lobed orpartite, lobes concavaj stamen 1; pistillode none. Female perianth

v &Q&
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tubular, confluent below with the receptacle, mouth minute; stigma
•entire, rarely 2-3-fid. Fruit a large fleshy syncarp covered superficially
with the fleshy perianths and the usually apically spinous or otherwi:e
hardened carpels, the lower parts of which are deeply sunk in the
syncarp.
*. - j&rtocaipus Lakoceha, Roxb. Vern. Dlimn, Gen.—A fairly large
deciduous tree up to 8 feet girth and 60 feet high. Bark dark reddishbrown, rough, exfoliating in irregular small woody scales. Blaze *8—*6
inch, fibrous, pink, exuding a milky juice. Young parts clothed with
soft grey or tawny tomentum. Leaves 6—10 by 3*5-6 inches, elliptic or
pbovate, apex with an abrupt short acumen, base rounded or obtuse,
entire or obscurely serrulate, coriaceous, dark glossy green and glabrous
above, paler and somewhat harshly hairy beneath when mature; lateral
nerves 10—13 pairs, these and the reticulate nerves between conspicuous
and raised beneath. Petiole "7—1*3 inches long, stoui, terete, pubescent.
Stipules #5 inch long, lanceolate. Receptacles axillary, males subses'sile
from the previous year's, females short-peduncled! from the current year's
axils. Male receptacles spongy, yellow, irregularly oblong, 1-2 inches
long, deciduous. Fruit a much enlarged fleshy receptacle 2-3 inches
diameter, lobulate, velvety, yellow.
r

Occurs throughout .the snbhimalayan tract and outer hill ranges up ^o 4,000 feet.
Apparently not very common- Generally in open ravines and moist <flocalities. The
leaves turn bright yellow as they fall. Flowers : April. Fruit: July.

4. FICUS, Linn.

(The Figs.)

Trees or shrubs with milky juice, often epiphytic when young,
sometimes scandent. Leaves alternate, rarely opposite, usually coriaceous and * entire; stipules sheathing the bud. Mowers minute, often
mixed with bracteoles, unisexual, on the inner surface of a fleshy receptacle of which the narrow mouth is more or less completely closed
by small imbricating bracts. Eeceptacles androgynous with the fewer
males nearest the mouth, or sometimes unisexual. Unfertile female
flowers (gall flowers) occupied by the larva or pupa of a hymenopterous
insect are present in the androgynous or functionally male recepts.
Male perianth 2—6-fid or«-partite; stamens 1-2, rarely 8—6. Female
flowers with perianth similar to the male, or reduced. Fruit of
numerous crustaceous or fleshy achenes included in the accrescent
fleshy syncarp (fig).
1, - Scandent, clinging closely to support by means of
adventitious roots
...
...
... 2.
. Erect or superset
...
. . . . • „ . 8.
*
, 8. Lateral nerves 4-5 pairs including the basal
... 13. scandem,
:
-<
•*-'--'• . lateral -nerves 6—10 pairs including tbe * basal ;„-1L fov$olata.

.

505

XJXSXII .—M ORA CE.-E.

•3. Leaves opposite
L
Leaves alternate
4. Leaves 2—5 inches broad, not clustered at the ends
of the branches
10.
Leaves -75*-!*75 inches broad, clustered at the ends
of the branches
...
...
...
... 11.
Pigs on special leafless branches or in clusters en the
#old wood
... 6.
Figs axillary
... 9.
Leaves very an equal-sided at the base ...
... 12.
Leaf-base symmetrica! or nearly so
... 7,
Basal nerves 5—7
... 17.
Basal nerves 3
... 8.
Leaves 3—6 inches long, entire
... 10.
Leaves 5—12 inches long, toothed
... 18.
9. Leaves scabrous on one or both.' sides ...
... 10.
Leaves not scabrous on either side
... 11.
10. Leaves rough on both surfaces, glabrous
... (J.
Leaves only rough on the lower surface, glabrous ... 1.
Leaves only rough, on the upper surface, pubescent.,. 15.
...
... 4.
11. Petiole '5 inch long or less ...
Petiole exceeding *5 inch long
.. 12.
L2. Figs pedunculate
.. 18.
.. 16.
F*gs sessile
13. Peduncles and figs hairy
..' S.
.. 14.
Peduncles and tigs glabrous ...
W. Leaves 3—6 inches broad, broadly ovate
.. 7.
Leaves less than 3 inches broad, lanceolate.. 15.
L5. Lateral nerves nearly straight. Tip rather abruptly acuminate
...
...
... 3.
Lateral nerves arcuate. Tip gradually acuminate ... 10.
16. Leaves obtuse or shortly acuminate. Figs white,
pink or red when ripe
...
...
... 17,
Leaves caudate acuminate. Figs purplish-black when
ripe
...
...
...
... 18.
17. Figs "25—'35 inch diameter, white or pink when
ripe
Figs
"o—*7 inch diameter, red when ripe
18. Acumen less than 1 inch long. Lateral nerves G—9
pairs including the basal ...
Acumen 1—3 inches long. Lateral nerves 8—12
6.
pairs including the basal

his pi da.
(aminos a.

'Cutiia.
Roxburgh Li.
(jhmerata,
pomifera.

clavata.
gib bos a.
palmata.
rebus a.

mfecioria.
Amottiana.

(jlabsrrhna.
nemoralis.

injectorla.
bengalenais.
Rumphii.
relighsa.

'1. FiCHS gibbosa? Bhime.—Ati evergreen shrub or small tree,
usually epiphytic, attaining 40 feet high with stem up to 6 inches diameter. Bark pale greenish-brown or ashy, with or without very minute
scattered lenticels, smooth. Blaze *2 inch, white or yellowish mottled
with*pale orange, juice milky. Leaves alternate, 4—9 by 1*75—4 inches,
elliptic oblong or sub-obovate, often unequal-sided, entire or sinuate,
thinlv coriaceous, glabrous and dark glossy green above (not scabrid),
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•glabrous pale and'•scaberulou's-beneath, base usually acute and uneven;
lateral nerves 6—8 pairs including a strong obliquely ascending basal
pair, prominent, beneath. Petiole *2—*8 inch long. Figs "4-*5 inch
long, obovoid, greenish-or orange-yellow, without ba#al bracts, clothed
with short scabrid hairs, stalked, solitary or in pairs, axillary. Peduncles
*l-*2 inch long.
Occurs throughout the subhimalayan tract and outer hill ranges up to 2,000 feet.
r Fairly common. In ravines I have found it growing on boulders and not epiphytic.
The species here described is var. cuspidifera, King. Figs ripen January—March.

2, Flcus bengalensls, Linn. . Vera. Bar or Bargat, Gen. Ban,
A. Eng. The* Banyan.—A large evergreen tree producing numerous
serial roots from the branches which if they reach the ground thicken
rapidly and form supports to the crown. Bark dark grey, smooth.
Blaze *4—*8 inch, hard outside, fibrous inside, pale yellow mottled
with orange, sometimes with pink streaks, exuding a milky juice.
. Young parts softly pubescent. Leaves alternate, 4—8 by 2—5
inches, ovate or elliptic, entire, obtuse, coriaceous, dark glossy green
above, base rounded subcordate or slightly narrowed and 3—7-neryed,
lateral nerves &—7 pairs prominent beneath and joined within the
margin by loops, reticulations prominent beneath. Petiole "5—2 inches
long, stout, not jointed to the blade. Stipules "7—1 inch k»ng, coriaceous. Figs *5—*7 inch diameter, supported by 8 rounded hgicts, sessile,
in axillary pairs, globose, puberulous, red when ripe.
Occurs throughout the area tip to 4,000 feej. Very common in the subhimalayan
tract. It is epiphytic when young. Figs ripen October-November and again Apifl-May.

3, , Flcus glaberaima, Blume.—A small glabrous tree up to 4*5 feet
girth and 40 feet high. Barb pale yellowish-or greenishrbrown or pale
orange, smooth except for the presence of numerous small circular dark
brown ienticels which tend to coalesce in either vertical or horizontal
lines. Blaze "25—'5 inch, fibrous, uniformly pink or white more or less
banded with pinkish-brown outside, exuding a milky juice. Leaves
alternate," 4—8 by, 1*5—3 inches, elliptic-oblong or ovate-lanceolate,
rather abruptly blunt-acuminate, entire, base rounded or acute* subcoriaceous, dark glossy green above, pale beneath; lateral nerves 8—12 pairs
including the rather strong and obliquely ascending Basal pair, nearly
straight, joined by loops within the .margin. Petiole '5—1*75 inches
long. Stipules *5 inch long. Figs *4-*5 inch long, supported by 8 basal
bracts, stalked, axillary, solitary or in pairs, obovoid, orange o^ red when
ripe. Peduncles *2—*5 inch long.
Occurs throughout the siihhimalayan track and outermost "hill ranges between 1,000
and 2,500 feet. Bather scarce. Usually in shady ravines. Figs ripen February—A^ril.
¥_

& Ficsis • vetusa, Linn.—A medium-sized evergreen glabrous'tree
up'to 12 feet girth and 65 feet high, with dense umbrageous, crowm.
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Twigs : rather slender. Bark smooth, pale grey or pale brown with
numerous small circular paler lenticels more or less arranged in short
transverse' lines. Blaze *25—'5 inch, very hard, fibrous towards "the
interior, pink insiie orange outside, exuding copious milky juice. Leaves
alternate, 2—4*5 by 1-2 inches, elliptic elliptic-ovate or obovate, acute
or bluntly short-acuminate, entire, base obtuse or acute, thickly coriaceous, smooth and glossy on both surfaces, dark green above; lateral nerves
about 10—15 pairs, very indistinct, parallel, joined within the margin,
the lowest pair basal stronger and ascending obliquely. Petiole *2—*5
inch long. Stipules *4 inch long. Figs *4-'5 inch diameter, supported
by 3 broadly ovate bracts, sessile, axillary, solitary or in pairs, depressedglobose, pale orange-yellow often tinged purple when fully ripe.
Occurs in the subhimalayan tract and outermost hill nmges up to 3,000 feet
elevation. Fairly common, often associated with sal. It is usually epiphytic when young.
The branches occasionally produce serial roo.s as in F. bengalcnsin. Pigs ripen February—April and again August.

fl. Ficds Bumphil, Blame. Vern. Kabarn, SG-.—A mediumsized or large deciduous glabrous tree up to 11 feet girth and 90 feet
high. Bark pale greenish-grey or greenish-brown, quite smooth, sometimes with horizontal wrinkles, and with numerous small dark circular
lenticels. ^.Blaze "3—*6 inch, variable, often pale orange or bright
pinkish with or without orange bands, very hard, an innermost layer
white or pink and very fibrous, exuding a milky juice. Leaves alternate,
I—7 by 2*75—4 inches, broadly ovate, acuminate, the acumen less than
1-inch long, entire, undulate, base cuneate or truncate, usually slightly
narrowed towards the petiole, subcoriaceous, glossy on both surfaces,
base 3—5-nerved, the second pair usually from a little above the base;
lateral nerves 6—9 pairs including the basal, joined within the margin
by loops. Petiole l"7o—3"5 inches long, slightly flattened above.
Stipules ."5—1 inch long.' Figs *5—*8 inch diameter, "supported by 3
rounded bracts, one of which is deeply 2-3obed, sessile, in axillary pair's,
globose,"pilrplish-bfack with paler dots when ripe.'
Occurs throughout the area up to 4,000 feet. Yery common in the Bhabar^ where
it is frequently associated with sal Often epiphytic when young. Apt to be mistaken
for F. feligiosa. "Figs ripen May—July and again November.
. ..,

• 6.- Ficiis veligiosa, Linn. Vern. Plpal, Gen.—A large-dec:chious
glabrous tree. Bark smooth, very pale pinkish-brown-, exfoliating in
irregular woody scales, Blaze *5—"9 inch, rather hard outside, very
•fibrous inside, pink or reddish with or without paler bands, turning
orange-brown on exposure,, exuding a milky juice. Leaves alternate,
4—7* by 2*5—4*5 inches, broadly ovate, rather abruptly narrowed into
a linear-lanceolate acumen 1—3 inches long, entire, often sinuate, subcoriaceo'ns, glossy on both surfaces, base rounded or truncate and
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5—7-nerved"; lateral nerves 8—12 pairs including the basal, joined within
the margin by loops. Petiole 8-4 inches long, slender.' Stipules mmute.
Figs *5 inch diameter, supported by 3'rounded bracts, sessile, in axillary
pairs, depressed-globose, dark purple when ripe.
#
Probably only indigenous in the subhimalayan tract and outermost hill ranges up
to 4,000 feet, but planted up to 5,000 feet throughout the hills. Rather scarce in the
wild state. Often epiphytic when young. Pigs ripen October-November and «again AprilMay.

7. FlCHS Amottiana, Miq.—An evergreen glabrous shrub or small
tree lip to 4 feet girth and 25 feet high. Bark pale pinkish-or yellowish-brown, roughish, lentieellate, exfoliating in irregular woody svales.
Blaze *25—'35 inch, hard, somewhat fibrous, pinkish-brown usually
mot-fled or streaked with reddish-brown towards the exterior, exuding a
milky juice. Young shoots smooth with a deciduous glaucous bloom.
Young shoots and leaves, stipules and petioles often bright pink. Leaves
alternate, 3*5—8 by 3—6 inches, broadly ovate, gradually narrowed to
a short blunt acumen or sometimes bluntly acute, entire, base more or
less deeply cordate, never narrowed into the petiole and 5—7-nerved,
subcoriaceous, rather dark glossy green above, with paler main nerve's;
lateral nerves 8—10 pairs including the basal, joined by loops within the
margin. Petiole 1'5—5*5 inches long, shallowly channelled. Stipules
1*5—2"5 inches long.' Pigs "5—*75 inch diameter, supported T>y 3 membranous bracts, axillary, pedunculate, 1—4 together, depressed-globose,
purple with greenish dots when ripe. Peduncles *1—#3 inch long,'stout.
Occurs throughout the hills between 1,500 and 4,500 feet. Fairly common on steep
rocky ground, the stems often wedged into crevices in the rocks. Pigs ripen July.

- -8. Ficns Infectoria, Roxb. Verm Pilkha, NGL Pilkhan, H-and
E. Pilak, A.—A deciduous glabrous tree or shrub. Bark smooth or
slightly rough, pale ashy or dark grey with silvery portions. Leaves
alternate, 3*5—7 by 1*5—3 inches, ovate or oblong, rather abruptly and
shortly acuminate, entire, often sinuate, subcoriaceous, base rounded
subeordate or cuneate; lateral nerves 7—10 p&":rs including the ba?al
pair which is often stronger and obliquely ascending, joined within the
margin by loops. Petiole 1-2*25 inches long, channelled.
Stipules
about "5 inch long. Pigs. *25—*35 inch diameter, supported by 3
minute bracts, sessile, axillary, 2—4 together, depressed-globose, glabrous, white or pinkish with pinkish-brown dots.
The plant described above is the typical form which is found throughout the area
between 1,000 and 6,500 feet. Very common. In the hills it is risoa% men 'as a large
subscantfent shrub' growing in crevices on steep rocks. Figs ripen May-June and mun
October.

Var. Lambertlaiia,.(^p. Miq). This has been collected in the Jaspur
range of the Bamhagar Division. It is distinguished by the larger size
«
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of the figs, *3~#4 inch diameter, which' are situated on short pubescent
peduncles *2-*8 inch long. In the specimens at Delira Dun the figs are
also densely clothed all over with white tomenlum.
9« Fious clarata, Wall Vent. Chanchari, Gen.—An evergreen
shrub or small tree. Bark dark reddish-brown, fairly smooth, covered
.with miiiute raised^ lentieels. Blaze *15 inch, yellowish-white often
mottled with pinkish-brown towards the exterior, fibrous towards the
interior, exuding a thick creamy juice. Twigs scabrid. Leaves alternate
3*5—7 by x„2 inches, oblong-lanceolate or oblanceolate, abruptly caudateacuminate, usually with coarse rounded teeth in the upper half, rarely
entire, glabrous but rough on both surfaces, thinly coriaceous, dull dark
green above often tinged with yellow, base narrowed; lateral nerves
5—8 pairs including the lowest obliquely-ascending sub-basal pair', prominent beneath, joined within the margin, with prominent reticulations
between. Petiole *1—*25 inch long. Stipules *3-*4 inch long. Figs
*75—1*25 inches diameter, supported by minute bracts, stalked, axillary,
solitary rarely paired, obovoid or globose, rough more or less wrinkled
and warted, yellow or reddish when ripe. Peduncles *l-*2 inch long. •
Occurs throughout the area between 1,500 and 5,000 feefc. Common on steep
rocky ground especially m ravines. Often cultivated for fodder. Figs ripen May-June
and again OJtober,.

10* FfelS JMspldfr,. Lmn. Vern. TotmilatT$,.—A small evergreen
tree up to 3 feet girth and 20 feet high. Bark pale ashy or greenishgrey, smooth and often horizontally wrinkled. Blaze '25—#o inch, not
or scarcely fibrous, pink or pinkish-brown usually with a few whitish
streaks, exuding a, milky juice. Twigs hollow. Leaves opposite or
rarely alternate,, rather variable in size, usually 5—10, by 2—5 inches,
broadly . ovate .or oboyate-qblong, acute or shortly-acuminate, usually
toothed, scabrid and hairy on both surfaces, d.ull dark green above pale
beneath, base cuneate rounded or subcordate; lateral nerves 5—8 pairs
prominent beneath. Petidle *5-™8 inches long. Stipules *5 inch long,
ovate-lanceolate. Figs, clustered on stout leafless branches up to about
2 feet long from the main stem or larger branches or on young plants
axillary; *5-r-l inch, diameter, ovoid, hispid, supported by 8 small bracts
and sometimes bearing small brown scales on the surface, yellow_ when
ripe. Peduncles "2—*6 inch long.
,
. . .
Occurs throughout the subhimalayan tract and central and outer hill ranges up to
8,500 feet. Fairly common along the base of the hills. Figs ripen July,

11/ Mens lami»osa5 Eardw. Syn. Fl saemocarpa, "Miq.—An
evergreen- shrub with erect or suberect stems 1—4 feet high and up to 8
inches diameter, Bark reddish-brown, smooth.* Blaze less than ' 1
inch, pinkish, fibrous, tardily exuding a milky juice. Young shoots hairy.
Agaves opposite, crowded at the ends of the branches, 3*5—7 by
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*75—l'7o inches, narrowly oblanceolate, •" acuminate,. '• entire, : base
narrowed, more or less hairy on both surfaces when young especially
on the nerves beneath, glabrescent when mature or with scattered pale
brown adpressed hairs above and on the nerves beneath, dark glossy
green above, usually somewhat scabrid beneath; main lateral nerves
6—10 pairs arcuate, including a weak ascending basal pair. ' Petiole
*3—1*3 inches long. Stipules *3—*5 inch long, persistent. Mgs /8—1*4
inches diameter, with scattered bracts near the base, stalked, solitary
and axillary or in short leafless panicles from the did wood, subglobose,
hispid, yellowish-green when ripe with pale raised dots and 8—10 longitudinal, ribs. Peduncles '15—'3 inch long.
Occurs throughout; the siibhimalayan tract and central and outer hill ranges.
'Fairly common. It is found on the banks of streams and often in the crevices of partially
submerged rocks. The spreading stems root adventitiously and may become half buried
in sand and shingle. Figs ripen January-February and probably again July.

12. Ficus Cunia,' Buch.~Ham. Vern. Khaina or Khuriia, Gen.—
A small or medium-sized evergreen or subdecidnous tree up to 5 feetgirth and 40 feet high. Bark reddish-brown, roughish, exfoliating in
irregular woody strips and scales. Blaze *3—*o inch, rather hard, pink
sometimes with yellowish bands, exuding a creamy yellow juice. Young
shoots pubescent. Xjeaves alternate, very variable in 'size, usually 5—8
by 2-3 inches, usually elliptic or oblong-lanceolate, acuminate entire or
serrate, coriaceous, dark glossy green above, scabrid on both surfaces br
pubescent beneath, occasionally smooth above, base very unequal, one
side'with a 3-4-nerved rounded lobe; lateral nerves 9—14 pairs, prominent. Petiole *2—'6 inch long, stout, scabrid. Stipules *7—2/7 inches
long. Figs in pairs or small clusters.on leafless scaly shoots up to 1.2
feet long and 2 inches diameter from the larger branches or from the
main stem near the base, shortly pedunculate, *4—"8 inch "diameter,
globose or pyriform, pinkish or greenish-yellow when rhie.
Occurs throughout the area up to 4.000 feet. Common, often on
streams or on steep rocky ground. Figs ripen July—September.

the

banks

of

13. Ficus soaRdsns, Hooch. Vern. Beduli, G-, E and K.—An
extensive evergreen climber with stems up to 6 inches diameter and 40
feet high, adhering closely to its support by means of adventitious roots,
and giving off reproductive side branches 2—4 feet long. BarK pale
ashy or silvery.brown, fairly smooth with numerous small raised Ienticels often arranged in transverse lines. Blaze *35—1 inch, rather hard,
bright pint or deep purplish-red, exuding milky juice. Young shoots
pubescent. Leaves alternate, on reproductive shoots 2*5—5 by T75—3
ifrches, ovate or elliptic, acute, entire, very coriaceous, glabrous, quite
smooth, and rather glossy 'above, base rounded or narrowed; laterals e r v e s ^ pairs, arcuate, prominent beneath, joined within the margin,
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the basal pair strong. Petiole "8—1 inch long. Stipules '25 inch long.
Figs '3-*4 inch diameter, supported by 3 ovate bracts, axillary, solitary
or in pairs, globose or ovoid, orange-yellow or pinkisli with distant pa]e
dots when ripe, peduncle \3—"6 inch long.
Occurs throughout the hills between 1,500 and 3,000 feet. Grumon. Growing
equally- on* trees and on precipitous rocks in ravines, sometimes creeping over the around.
Figs ripen February—April.

1$. Mens fo¥eolata? Wall Vern. Beduli, G-, E and Iv.—A fairly extensive evergreen climber with stems up to 2 inches diameter
and 50 feet high, adhering closely to its support by means bl adventitious
roots and giving off reproductive side branches 2—5 feet long. Bark
pale or dark brown often reddish, slightly rough owing to numerous
small circular raised lenticels. Blaze "2—"35 inch, white or pink closely
mottled and streaked darker, exuding a milky juice. Young shoots and
twigs rusty-pubescent. Leaves alternate, va.ria.ble in size, on reproductive shoots usually 3—7 by 1*5—2*5 inches, ovate elliptic or oblong,
(acuminate, entire, base rounded or cuneate, thinly coriaceous, glabrous
abewre, more or less rusty-pubescent beneath especially on the nerves,
shining dark green above, with conspicuous raised reticulate venation
beneath; lateral nerves 6—10 pairs including .the strong basal pair.
prominent ©beneath. Leaves on sterile shoots often only 1—1*5 inches
long.
Petiole "3—1*2 inches long, rusty-pubescent. Stipules up to
"5 inch long. Figs *6—'75 inch diameter, supported by 3 ovate bracts,
axillary,-solitary, globose, glaucous, sparsely rusty-hairy, purple when
ripe. Peduncle '1—*5 inch long.
Occurs throughout'the hills between 2,000 and 7,500 feet. Very common. Growing
equally on trees and on precipitous rocks, usually in, shady moist ravines, frequently
creeping over the ground. Eigs ripen March-April.

IS. -Fiona palmata,. Forsk. Vern. Bechi, Gen.—A small deciduous or subdeciduous tree up to 5*5 feet girth and 40 feet high with short
bole and rounded crown. Bark pale sometimes silvery grey, FmoTfch,
lenticellate. Young parts tomentose or pubescent. Leaves alternate,
rather variable, usually 3—6 by 2*5—5 inches, orbicular or broadly
ovate, rounded <jr acute, crenate-dentate, often deeply lobed on young
plants, base rounded or cordate, scabrous and dull green above, pubescent br softly tomentose beneath with conspicuous pale venation; lateral
nerves 4—6 pairs including the strong basal pair. Petiole 1-2" 5 inches
long. Stipules *3—'5 inch long. Figs "5—1 inch diameter, supported
by 3 or more deciduous bracts, axillary, solitary or in pairs, pyriform,
dark#purple or sometimes piri£ when ripe. Peduncle *5—1 inch long.
Occurs throughout the area up to 6,000 feet. Common in open places, especially
along the banks of streams and rivers. Frequently cultivated in the hills both for its
fodder ancl fruit. Figs ripen June—August,
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16. 'Flciis nemorallSj Wall. ' Verm. 'Thelka, NG-.—A small'subdeciduous glabrous tree up to 4'5 feet girth and 35 feet'high. Bark grey
or reddish-brown, smooth, lenticellate. Blaze *25—'35 inch, hard, pale
yellow mottled with brown or orange, exuding a ro^ky. juice. Leaves
alternate, 4*5—10 by 1*25—2*5 inches, lanceolate or elliptic-lanceolate,
narrowed to a long acumen, entire, membranous, base acute; lateral
nerves 10—14 pairs including a weak obliquely' ascending Basal pair,
arcuate, slender; reticulations dark-coloured, conspicuous on the lower
surface. Petiole '6—1*7 inches long. Stipules *4—-*75 inch long. Eigs
"3 inch diameter, supported by 3 connate bracts, axillary, solitary or in
pairs, subglobose, reddish when ripe. Peduncle *2—*4 inch long.
Occurs throughout the hills between 4,000 and 6,500 feet. Fairly common, usua'ly
in oak forest. Often cultivated" for its fodder. Toting leaves pinkish, the pink on tho
petioles and midrib beneath often persisting when the leaves are mature. Figs ripen
April and again October-November. The species here described is var. Fieldingii, Miq.

17, Flcus. Eoxbttfghii, Watt. Vern. Tirnla, G. Timul, A.—A
small evergreen or nearly evergreen tree up to 4 feet girth and 35 feet
high. Bark grey or pinkish-brown, smooth or somewhat rough, exfoliating in small woody scales. Blaze *3—'7 inch, not or shortly fibrous,
deep pink exuding a milky juice. Twigs with large pith, rarely Hollow.
Leaves alternate, 4—10 by 3—8 inches or sometimes larger, broadly
ovate or rounded, usually acute, entire .(often orenate-serrate Sn young or
mutilated plants), subcoriaceous, dark green smooth, and*glabrous or
nearly so above,, softly pubescent beneath, base usually deeply cordate
and 5—7-nerved; lateral nerves 3-4 pairs aboye the basal, joined by
almost straight parallel transverse .veins. Petiole 1—8 inches long.
Stipules "6-T-I inch long, ovate-lanceolate. Pig's' in clusters on short
thick leafless branches on the main stem often near the ground or on the
larger branches, up to 3 inches across and 2 inches long, supported by
Novate-or "triangular bracts, pyriform, purplish-orange or pink wThen
ripe, Peduncles "7—1*7 inches long.
. .
Occurs, throughout the hills between 1,500 and 5,500 feet. Common on hot
southern aspects, especially in chit rforests. Often cultivated for its fodder and fruit.
Pigs ripen April—August,
*

18. Flcus pomifesa, Wall Vern. GwdUimla* Gk—An evergreen shrub or small tree with stems attaining 15 feet high and 3 feetgirth. 'Bark reddish-brown sometimes a deep reddish, smooth. • Blaze
*2—*5 inch, rather hard, nofc or shortly fibrous, pinkish or reddish often
straaked paler, exuding a milky juice. Twigs often hollow when young.
Young shoots puberulous. Leaves .alternate, variable in size, usually ,
5—12 by 2*5-6 inches, narrowly ovate, elliptic or oblong, irregularly and
distantly toothed, glabrous and dark rather glossy green above, more or
loss puberulous beneath, base rounded or slightly cordate and 3-nerv^d
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sometimes with a very weak additional pair befow; lateral nerves 4—8
pairs including the basal, prominent beneath* Petiole 1—5*5 inches long,
Stipules *5—*75 inch long, ovate-lanceolate. Figs in clusters on short
thick leafless braftches situated on the main stern from ground level
upwards and on the main brandies, *5—1 inch diameter, supported by 3
basal bracks, depressed-globose, more or less pubescent, pink or reddish
with pale tubercular spots when ripe. Peduncles "3—-1*5 inches long.
Has been collected in the North and South Garimul and Kaiiii Tal Divisions where it
occurs up to 5,000 feet along the bunks of streams, but is rather ficirco. Here it U fotuvi
. as a shrub, only 2—i feet high, u ith the IT turns usually tightly wedged into roek t?revicoss.
In the Dun however it attains the dimensions of a Kinuli tree and in found iu snTimpy
localities. The stem is seldom entirely erect, the lower poitir>n sometimes spreading in
ar^irregular fashion along the ground surface for a distance up to 30 feet. In the Dun
i^ is found at 1,000 feefc elevation. This plant had not till recently been 'recorded vast of
Sikhim, where according to Dr. King it attains much larger dimensions. Fig-4 ripen
November-December, and again May-June.

19. Flciis glomei?ata? Roxb. Vein. Gular, Gen.—A large deciduous tree up to 15 feet girth and 90 feet high. Base of stem usually
deeply buttressed." Bark smooth, pale ye!lowi>h-or greenish-brown,
often much darker and roughish on very old trees, exfoliating in irregular
woody plates. Blaze *4—*7 inch, rather hard, not or slightly fibrous
towards th^ interior, pale yellow streaked with pink or uniformly bright
reddish turfling orange-brown on exposure, exuding milky juice. Leaves
alternate, 3—6 by 1*5—2*75 inches, ovate or elliptic-ovate, tapering to
a rather blunt point, entire, glabrous on both surfaces when' mature,
base usually rounded sometimes acute; lateral nerves 6—7 pairs including the rather strong basal pair. Petiole 1-2 inches long. Stipules
*3—"g indi long, ovate-lanceolate. Figs on stout leafless branches up to
2 feet long, issuing from the stern and larger branches, rarely axillary,
1—1*75 inches diameter, globose or pyriform, supported by 3 small
bracts, orange or pink when ripe. Peduncles *3—1 inch long.
Occurs in the subhimalayan tract and oulcr hill ranges up to 8,000 feet. Common
in moist localities and bordering streams. I have measured a tree at Gola Tappar in
the Dehra Dun, which was 40 feet girth round the buttresses at 6 feet from the ground.
Figs? ripen March-April and again July-August.

5., STREBLtfS, Lour.
Trees or shrubs. Leaves alternate, scabrid, penninerved or sub-3nerved at base; stipules small • Flowers usually dioecious; males in
'pedunculate heads, axillary and from, the leaf-scars; females solitary or
2—4 together, axillary, pedimcled, bracteate. Male perianth-segments
4, connate* at the base, imbricate; stamens 4; pistillode dilated at the
top. female perianth-segments free, imbricate, embracing the ovary;
style 2-fid. Fruit with a membranous <sc thinly coriaceous pericarp
enclosed in the fleshy perianth.
33
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Streblus asper, Lour.—A small much-branched evergreen trea up
to 5 feet girth and 40 feet high. Stem often short and gnarled. Bark
pale bluish-grey or slivery brown, quite smooth, lenticeUate, exfoliating
in small thick woody scales. Blaze *3—*6 inch, v&y fibrous, pale
yellow turning a dirty orange-brown on exposure, exuding a cieamy
sticky juice. Twigs reddish-brown Kvith scabrous rusty pubescence.
Leaves 1*5—4 by.l—1*5 inches, rhomboid-elliptic obovate cr ellipticoblong, acute or shortly and abruptly acuminate, more or less sinuate cr
crenate, scabrid on both surfaces' but especially beneath; lateral nerves
4—7 pairs, prominent beneath, joined by intramarginal loops. Petiole
•05—*15 inch long. Flowers dioecious, axillary. Male flowers ]_:ale
yellowish-green, in globose pedunculate heads *3 inch diameter. Peduncles 1—4 together, "3—*5 inch long. Female flowers solitary, inconspicuous, long-peduncled. Peduncles 1—4 together, *2—"5 inch lorg.
Fruit a l-seeded berry, *2 inch diameter, yellow when ripe, loosely enclosed by the enlarged perianth.
Occurs along1 the subhimaiayan tract up to 1,500 feet. Fairly common, usually
#
in opsn dry miscellaneous forests. Flowers : March-April.

(
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Trees, often strongly aromatic. Leaves alternate, pinnate; stipules
none. Flowers unisexual, monoecious. Male flowers in pendulous
catkin-like spikes; stamens 2 or more, nearly sessile, inserted on the
upper surface of a bract which bears on its edge 2—6 membra nous perianth-lobes. Female flowers in many-or few-flowered spikes, bracteate;
calyx adnate to the 1-celled ovary, limb minutely 4-toothecl; petals
minute or none; ovule solitary; style short, 2-fid. Fruit a drupe or nut.
Female flowers
attached to
Female flowers
attached to

3—3 in a terminal spike. Fruit not
a wing-like bract ...
...
... 1.
in long pendulous' lateral spikes. Fruit
a wing-like 3-lobed bract'
...
... 2.

Jugjans.
Engelhardtia.

1. JUG-LANS, Linn.
• Trees. Leaves imparipinnate. Male catkins: perianth 5-6-lobed,
adnate to the inner side of the bract; stamens 10—40 in two or more
rows. Female spikes short, terminal, few-flowered. Calyx cup-shaped,
villous, Soothed at the apex. Petals 4, minute. Style short; stigmas
2. Nut o^ten irregularly wrinkled and pitted.
Jiiglans regia, Linn. Verm Karaunt or Akhor, G. Alcrot Gen.—
Eng. Walnut.—A large deciduous tree up to 12 feet girth and 110 feet
high, old stems usually irregularly fluted. Bark pale or dark grey, rough,
with deep vertical furrows 1*5—3 inches apart, exfoliating in woody
scales. Blaze "75—1*25 inches, fibrous, yellowish turning orange on
exposure. Young shoots tomentose. Leaves 6—15 inches long, more
or less tomentose when quite young. Leaflets 5—9, rarely 13, the
terminal largest, 3—8 by 1'5—4 inches, variable in shape, elliptic to
oblong-lanceolate, acute or acuminate, usually entire, glabrous or pubescent along the nerves beneath, the lateral leaflets opposite or subopposite, sessile or subsessile. Male catkins lateral on the shoots of the
previous year, 2—5 inches long. Female flowers 1—3, sessile, in a
short terminal spike; calyx-tube "25 inch long, obscurely 4-toothed;
petals green. Drupe 1/25—1*75 inches long, globose or ovoid, pubescent,
green often tinged with pink; pericarp leathery and aromatic enclosing
a large 2-valved rugose nut.
Occurs throughout the hills between 5,500 and 9.000 feet. Common on the inner
ranges in mixed deciduous forests of Ulmus, Celtis, Populas, Acer and Aesculus, usually
on deep moist soils. The leaves are characteristically aromatic. Close to a temple at
Waduk in North Garhwal, I have measured a stem 20 feet girth at breast height, bxtfi
ifc was hollow. Mowers : February—April. F r u i t : October-November,
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2. ENGELHAEDTIA, Leschen.
Trees. Male spikes lateral, simple or branched, erect or pendulous.
Perianth connate with the simple lobed or laciniate Jbracts or scales,
Stamens 4—12, on the bracts or scales. Female spikes pendulous,
Calyx adnate to the ovary and sessile on a 3-4-lobed bract; limb 4-lobed
or-toothed. Petals 0. Stigmas 2. Fruit a small globose nirfc, adnate
-to the much-enlarged scarious 3-lobed reticulately-nerved bract, with
.midlobe exceeding the lateral.
Engelhazdtia Colebrookiana, Lindl.
Vern. 'Gadh-mahwa, G.
Garmdlu, A.—A small subdeciduous tree up to 7 feet girth and 40 feet;
high. Bark dark brown or blackish sometimes ashy in parts, somewhat
rough. Branches smooth, pale grey. Blaze *75 inch, soft and
fibrous, pinkish to deep claret-red. Young shoots tomentose. Leaves
usually paripinnate by the abortion of the terminal leaflet, 9—15 inches
long. -Leaflets 3—5 pairs, opposite or subopposite, 4—8 by 1*5—3
inches, the lowest pairs often much smaller, elliptic or oblong, usually
obtuse, entire, 'base -very unequal, subcoriaceous, dark glossy green afid
glabrous or sparsely hairy above, softly tomentose or glabrous beneath
when mature. Petioles 0—*4 inch long. Eachis much swollen at the
base. Male spikes 3—5 inches long, solitary or 3—5 together,-arrariged
racemosely on a rachis up to 1 inch Jong; perianth of 4-5 oKong scales
attached to a more or less 3-lobed bract. Female spikes 2—8 inches
long, pedunculate, solitary or" terminating the racemes of male spikes;
bracts unequally 3-lobed enclosing the base of the calyx. Flirting
spikes 4—12 inches long. Nut *2 inch diameter, globose, coriaceous;
the adnate bract densely tomentose at the base.
Occurs throughout the hills between 21,000 and 7,000 feet. Very common in
deciduous forests of the outer ranges and frequently associated with chir. In
commoner form the leaves are persistently hairy even "when mature; the form which
leaves which are glabrous when mature has been collected -in the Haldwani Divisiin
Is probably indentical with E. spicata, Bltune. Flowers : March-May. Fruit : June.
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Trees or shrubs, aromatic and glandular. Leaves alternate; stipules
none. Mowers unisexual, in cylindiic bracteate catkin-like spikes, the
male spikes sometimes fascicled or panicled, the female always solitary,
occasionally a few female flowers at the top of the male spikes. Perianth
none. Male flowers often surrounded by 2 or more bracts; stamens
2—16, usually 4; filaments short, free or connate. Female flowers 2—4bracteate; ovary bicarpellary, 1-celled; ovule solitary; style 2-fid. Fruit
a small, succulent, resinous or waxy drupe; endocarp hard,
MYEIGA, Linn.
Characters of the family.
If pica Nagi, Thunb. Vern. Kd-phal, Gen.—A small evergreen
trSe up to 5 feet girth and 40 feet high. Bark dark brown or blackish,
rather rough, exfoliating in irregular small woody scales, Blaze "6—1
inch, soft not fibrous, deep reddish-brown often with paler streaks,
juice turning dark purple on the blade of a knife. Young shoots,
petioles, aild inflorescence brown-tomentose. Leaves 4—8 by 1*2—2
inches, oblanceolate or oblanceolate-oblong, acute, entire, undulate, base
gradually narrowed, coriaceous,.glabrous or nearly so when mature, dark
green above, rather glossy on both surfaces, dotted beneath with minute
resin dots; lateral nerves 10—16 pairs with small ones between. Petiole
*2—"5 inch long. Male spikes '3—'5 inch long, arranged racemosely on
a common axillary stalk 1*5—4 inches long; bracts 'orbicular; stamens
3—6. Female spikes axillary, erect, *5—1 inch long. Drupe *4 inch
long,, ellipsoid, scaly, succulent, red when ripe.
Occurs throughout the hills between 5,000 and 7,000 feet. Common especially in
forests of Quercus incana, or in mixed forests of oak and chit. Leaves of young plants or
on coppice shoots are often serrate. Flowers : August—October. Fruit: May-June.

t
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Trees or shrubs. Leaves alternate, simple, deciduous. Bud-scale?
stipular, usually caducous. Flowers usually appearing before the leaves,
diclinous'and monoecious. Perianth present in flowers of only one sex,
simple when present, free or connate. Male flowers in dens-.4'compound.
catkin-like spikes. Stamens 2—10; filaments often dividing into two,
each branch bearing 1 anther-cell. Female flowers in small often minute
catkins or spikes. Carpels 2. Ovary sub-inferior, ?ifttr fertilisation
usually more or less completely 2-3-celled, ovules 1-2 in e.ich eell. Styles
2. Fruit usually a nut, winged or enclosed in the enlarged herbaceous
bracts.
I.—Bracts of the fruiting spike forming a woody cone ...
II.—Bracts of the fruiting spike not forming a cone.
1. Bracts not greatly enlarged in fruit. Nut with
2 small membranous wings
...
...
2. Bracts greatly enlarged in fruit.
(a) Nut small, adnate to the base of a large reticulate wing-like bract
...
...
* (6) Nut rather large, enclosed in a sheathing
*
bracteole
...
...
...

1.

Ahius.

2.

BetuJa.

3.

Carpinus.

4.

Corylus.

1. ALNUS, Linn. (The Alders.)
Deciduous trees. Male flowers in pendulous catkins; bracts 3flowered, with usually 4 bracteoles adnate to each bract; perianth-segments 4; stamens 4, opposite to the segments, anthers sub-sessile.
Female flowers in short erect spikes; ovaries 2 in the axil of each bract,
eajph with 2 bracteoles, 2-celled; ovules 1 in each cell. Fruiting spike a
small woody cone composed of the persistent bracts between which are
the small 1-seeded nuts; nuts narrowly winged or margined.
Alnus nepaiensis, D. Don. Vern. Uw, Gen. Ust, NGk—A large
deciduous or subdeciduous tree up to 11 feet girth and 95 feet high.
Bark of poles smooth, green or grey, often with yellowish patches and
short raised horizontal lenticels; of old stems rough, dark brown, often
with pale ashy patches. Blaze 1—1*5 inches, pinkish-or reddish-brown,
containing numerous sclerotic pieces. Young shoots usually pubescent.
Leaves 4—6 by 2—4 inches, elliptic, apex rounded acute or abruptly
short-acuminate, entire or sinuate, rarely serrulate, base rounded or
narrowed, pubescent along the nerves beneath when young, usually
gjftucsscent and with minute resinous dots; lateral nerves 6—15 pairs,
curving upwards and anastomosing within the margin. Petiole '4—*7
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inch long, Male catkins 5—10 inches long, in large terminal panicles.
Female spikes *8 inch long, in axillary racemes of 5-6, rarely solitary.
Cones '&—*8 inch long, apparently in panicles owing to" the fall of the
leaves.
Occurs throughout the hills between 4,000 and 9,000 feet. r /ery common. Sometimes found growing sporadically on the dryest southern aspects but more usually en
boulder or shingle beds bordering large streams, and in such situations it often forms
gregarious patches. Flowers : October-November.
•
Alnus nitida, Endl. is found to the west of our area and has been planted near
„Almora. It differs from A. nepalensis in the shape of the leaves which are narrowed
from about the middle to the apex, moreover the lateral nerves or their branches run to
the margin of the leaf instead of anastomosing within the margin.

2. BETULA, Linn.

(The Birches.)

Deciduous shrubs or trees; b$rk peeling off in thin papery strips at.
least on young steins. Leaves serrate. Male flowers in pendulous
.catkins; bracts peltate with usually 8 bibracteolate flowers; perianthsegments 2—4; stamens 2; filaments forked, separating the anther-cells.
Female flowers in erect or pendulous spikes; bracts imbricate; bracteoles
2, aclnate to the bract which thus appears 3-Iobed; ovary 2-celled, compressed, usually 3 ovaries in the axil of each 3-lobed bract; ovules 1 in
each cell, Fruiting spike of deciduous 3-lobed scales and winged or
margined nuts.
r
Lateral nerves 7—9 pairs. When young petioles silky .
*
and leaves sticky, the former soon becoming glabrous. .
Female spikes solitary
...
...
... 1, utilis*
Lateral nerves 9—12 pairs. When young petioles and
midrib tomentose. Female spikes usually in clusters
of 2-8
...
...
...
...
2. alnoides*

1. Betula ntllis, D. \Qori. Verm Bhuj, Gen. Blwj-pattar, A*-™
A small deciduous tree up to 8 feet girth and 65 feet high. Bark white
or silvery grey with conspicuous long horizontal lenticels, peeling off in
papery layers. Twigs dotted with yellow resinous drops. Young shoots,
petioles and leaves silky, soon becoming glabrous. Leaves 2—4 inches
long, ovate, acute, sharply and irregularly serrate, base broadly cuneate
or rounded rarely subcordate, sticky when young with yellow resinous
scales; lateral, nerves 7—9 pairs. Petiole *4—*8 inch r long. Male
catkins 2-3 inches long collected towards the tips of the longer shoots,
Female spikes about 1 inch long, solitary, erect, terminating dwarf
shoots,* Fruiting spikes not exceeding 1*5 inches long; bracts deeply
3-Iobedj lobes linear-oblong; fruit narrower than_the bracts, the wings
narrower than the nut.
. • * Occurs along the main Himalayan range between 0,500 and 1*3,500 feet. Akmdsmt
and gregarious, forming tree forest at higher elevations than any other species within,
our area. Flowers ; Kay, with the young leaves. Fruit: October-November." '""
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2. Betttla alnoides, Bitch-Ram. Vera. £ W , Gen.—A largo
deciduous tree up to 12 feet girth and 100 feet high. Bark of stems up
to about 5 feet "girth usually silvery grey, peeling off in horizontal papery
strips and with numerous dark horizontal lenticels often several indies
long, in old stems#becoming rough and brown. Blaze 1 inr;h, hard;
partly reddish-brown and partly yellowish-brown. Twigs not resinous,
tomentose. when young. Petioles, midrib and main nerves beneath
tomentose ultimately becoming glabrous. Leaves 3—5 inches long,
ovate or ovate-lanceolate, acuminate, unequally doubly or trebly usually
cuspidately serrate, base rounded or subcordate, when mature glabrous
except along the nerves beneath, dotted on the undersurfnee with minute
inconspicuous resinous scales, lateral nerves 9—12 pairs. Petiole 48—"6
inch long, tomentose when young, afterwards pubescent. Male catkins
2—7 inches long, from the tips of the longer sheets. Female spike?
about 2 inches long, 2-3 together, rarely solitary, pendulous, terminating
dwarf shoots. Fruiting spikes often 3 inches long; bracts 3-lobed; fruit
broader than the bracts, the wings broader than the nut.
^Occurs throughout the hills between 5,500 and 9,000 feet. Common in tlio central
and inner ranges but not gregarious. Often associated with Qnercus dilatata an;] usually
along the hanks of streams and in boulder-strewn ravines. Flowers : March-April, before
the new leaves.

.

? 3. ' CAKPINTJS, Linn. (The Hornbeams,)
Deeiduoul trees. Leaves serrate. Male flowers in lateral pendulous catkins; bracts ovate; bracteoles 0; stamens 3-4 on a hairy torus
adnate to the bract; filaments 2-fid separating the anther-cells. Female
flowers in drooping terminal spikes; bracts foliaceous; bracteoles 2;
perianth-limb minute, superior, toothed; ovary 2-celled; ovules 1 in
each cell. Nut 1-seeded, 6—12-ribbed, enclosed in the base of the
enlarged foliaceous bract and bracteoles which form a reticulate wing to
the fruit.
Shoots and petioles glabrous. Petioles*3—*6 inch long.
Mature leaves glabrous. Lateral nerves 10—18 pairs 1. mminw.
Shoots and* petioles tomentose. Petioles 'l-*2 inch long.
Mature leaves more or less hairy. Lateral nerves
13—17 pairs
...
...
,..
... 2, faginea.

1. Carphius liminea* Lindl. Vern. Pomni or Gaum, <3\—A
medium-sized deciduous tree-up to 8 feet girth and 70 feet high, the
stem irregularly and often deeply fluted.' Bark pale ashy brown or
grey sometimes whitish in .parts, fairly smooth. Blaze "25—*S5 inch,
hard, pale yellowish-or olive-brown. Young shoots glabrous. Leaves
8—6-by4l-'2,5 inches, ovate-lanceolate sometimes ovate or lanceolate,
caudate-acuminate, sharply biserrate except the tail which is simply
serrate, glabrous except when quite young, thinly coriaceous, slightly
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glossy above but more so beneath; lateral nerves 10—13 pairs, prominent beneath. Petiole "3—*6 inch long; slender, glabrous or nearly so.
'Male catkins tl-2"5 inches long; rachis silky. Female catkins less than
1 inch long, silky. Fruiting spikes 2-3 inches long; bract lanceolate,
unequal-sided, the narrower side entire or subentire, tKe broader coarsely
toothed, usually with two small lobes one on each side near the base
which bring the greatest width of the bract well below the middle.
* Nut '15 inch long, glandular.
Occurs throughout the hills between 5,000 and 8,000, feet. Very comm:n UIIIKS!;
throughout its range, chiefly in moist shady situations in forests of Quercus incana or
Q. dilatata. The leaves turn yellow as they fall. Mowers •* March-April. Fruit ;
October-November.

2* Carpinis faginea, Lindl. Vern. Pomni or Katui G.—A
small or medium-sized deciduous tree up to 6 feet girth and 50 feet high,
the stem irregularly fluted. Bark dark brown or blackish and slightly
rough in parts, silvery grey and smooth in other parts. Blaze *25—*35
inch, hard, reddish-or pinkish-brown. Young shoots and twigs tomentos'e. Leaves 2*5—5 by 1-2*25 inches, ovate-oblong, acuminate, sharply
serrate, the teeth nearly equal, very silky beneath when young, persistently hairy on the nerves; lateral nerves 13—17 pair's, prominent
beneath. Petiole 'l-'2 inch long, silky-tomentose. Male catkins 1—1*5
inches long; rachis silky. Female catkins less -than 1 inch#long, silky.
Fruiting spikes 2-3 inches long; bract unequal-sided, one side semi-ellip• tic or-ovate toothed, the other narrow entire, the greatest width at or
near the middle. Nut '15 inch long, glandular.
Occurs throughout the hills between 4,000 and 6,500 feet, but rare on the outer
ranges. Common on the inner ranges where it is sometimes found growing side by side
with G. vimine*. It has a tendency to gregariousness. Flowers : March-April, Fruit:
October-November.

4. OOBYLUS, Linn. (The Hazels.)
Deciduous trees or shrubs. Leaves serrate, in bud folded parallel
io the midrib. Male flowers in bracteate pendulous catkins, catkins
fasciculate or 2.-3 on a common peduncle; stamens 4—8, filaments forked
separating the anther-cells which bear a tuft of hairs at the"tip. Female
flowers in pairs in the upper bracts of a minute few-flowered manybracteate spike or head, bracteole solitary 3-partite;•perianth superior,
limb annular, toothed; ovary 2-celled; ovules 1 in each cell. Nut woody
or bony, enclosed in the enlarged herbaceous bracts which form a cup,
' Coxylus Jacqiiemonili, Dene. Syn. Cory ins Column, Linn.
Vern. Kabasi, "NGr.—A small or medium-sized deciduous tree up to 7
feet girth and 70 feet high. Bark very pale brown or gray, rough,
divided by shallow cracks into small rectangular scales or long thirf woody
strips. Blaze '3—#35 inch, not or slightly fibrous, pinkish usually with
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a few narrow darker streaks. Young parts glandular-hairy. Leaves
3—7*5 by 2*5-6 inches, ovate or obovate, acuminate, irregularly and
sharply lobulate and toothed, base cordate,. thin, membranous, silky
pubescent on the i^rves especially beneath when young, glabrous except
in the axils of the nerves beneath when mature; lateral nerves 10—1*2
pairs, the lowest pair basal. Petiole 1-2 inches long. Flowers appearing before*the leaves. Male catkins 2-3 inches long, arranged in short
racemes of about 4—6. Female flowers minute, in small sessile budlike 'spikes composed of numerous imbricate bracts, the flowers in j;airs
in the axils of a few of the uppermost bracts. Fruit a nut, '5—'7 inch
long, sheathed by the much enlarged lobed and toothed glandular-hairy
bracteole and supported by the large laciniate bracts.
Occurs along the main Himalayan range between 7,000 and 9,000 i et. Common
.in mixed deciduous forest with maples, horseehestnut, etc., also in spruce f'.re ts, rare!forming pure crops. When the main stem dies from decay or other cause one or iw-.ie
strong shoots from near the ground are produced SD that it is common to find clumps
of several stems from a common rootstock. Flowers : April-May.

•
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• Trees or shrubs. Leaves alternate, simple, evergreen. Bud-scales
•stipular, usually caducous. Flowers and leaves appearing together, or
flowers appearing after the leaves, usually diclinous and monoecious,
rarely hermaphrodite. Flowers of both sexes with perianth of 4—7
connate segments. Male flowers in slender interrupted simple or compound catkin-like spikes. Stamens 4—14. Female flowers 1—3 together, surrounded by an involucre of free or connate bracts. Carpels
usually 3-4, rarely six. Ovary sub-inferior, after fertilisation usually
more or less completely 2-3-celled; ovules 1-2 in each cell. Styles 3-4.
Fruit of 1 or more nuts surrounded by an involucre; involucre cup-shaped
.or completely enclosing the nuts.
t

I.—Involucre forming a cup. Bracteolea not spinous
•
or tufcercu'ar
II.—Involucre completely surrounding the nut.
olea spinous or tubercular ...

i

1. QUEBCUS, Linn.

1.

Quercus,

2.

Ca/ttanopsis.

Bracte-

(The Oaks.)

#

Trees or shrubs. Flowers monoecious. Male flowers in pendulous
catkins; bracts small, 1-flowered; perianth campanulate, 4—8-Jobed orpartite; stamens usually 6—12; filaments slender; pistillode usually 0.
Female flowers with an involucre of small scales, solitary and axillary or
in few-flowered spikes; perianth-tube adnate to the ovary, limb minutely
lobed or toothed; staminodes minute or 0; ovary 3-celled; ovules 2 in
each cell; styles 3. Fruit (acorn) a 1-seeded nut seated on a cup formed
from the enlarged and hardened involucral scales.
I -Mature leaves 'clothed with while or whitish tomentom
beneath.
1. Lateral nerves 9—13 pairs. Stipules broad at
the base
2. Lateral nerves 12—20 pairs. Stipules narrowed
at the base to a stalk ...
II.- ^Mature leaves glabrous beneath or if hairy not whitetomentose.
1. Leaves glaucous beneath. Petiole *<4—1 inch
long
2. Leaves not glaucous beneath, Petiole 0—*3
inch long.
4
*(a) Young shoots clothed with brown not stellate
m
tomentinn. Acorn subglobose
(b) Young shoots clothed with stellate pubescence.
Acorn ovoid

1,

lanuginosa.
tncana.

S.

glaum,

4.

semecarpifolid.

51

dilatata.
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1, Queens lanuginosa, Don. Vern. Ridnj, A and NT. Sdnj, SG.—
A large evergreen tree up to 10 feet girth and 80 feet high, usually
branched low down. Bark pale grey or ashy-brown, lenticellate, rather
rough, exfoliating in large irregular thin woody plates which remain
long in a. semidetached condition. Blaze *5—*75 inch, rather hard,
fibrous, pink or bright reddish in the outer half usually white or pale
yellowish in the inner half rapidly turning orange on exposure. Young
parts densely tawny-woolly or tomentose, persistent on the lower leafsurface. Leaves 4—8 by 1*5—3"5 inches, oblong-or ellipt*c-Janc?clate,
acute or acuminate, cuspidate-serrate, coriaceous, dark glossy green with
distinct pale midrib and glabrous above, with dense pale yellow or
greenish-white tomentum and prominent secondary and tertiary nerves
beneath; lateral nerves 9—13 pairs, straight, parallel. Petiole *3—1
inch long. Stipules f3-*4 inch long, ovate-oblong, broad at the base,
caducous. Male catkins 2—5 inches long, woolly, usually interrupted.
Female flowers solitary or in pairs. Acorns "8 inch long, one-third to
one-half enclosed by the campanulate cup when ripe.
Occurs throughout the hills between 6,000 and 8,000 feet. N< t uncommon in the
Almora District, but scarce in G-arhwal. Often £o*ind pure, but also frequently associated
with Quetcus incana. Flowers : April, with the new leaves.

2. Qnercus Incana, Roxb. Vern. Bdnj, Gen.—A la?*ge evergreen
•' tree up to 15 feet girth and 100 feet high. Bark pale grey to blackish,
rough, exfoliating in thick irregular woody scales. Blaze '5—1 inch,
rather soft, fibrous, pink'. Young parts clothed with soft silvery-grey
tomentum, often tinged pink. Leaves 3—6 by 1-2 inches, oblong-or
ovate-lanceolate, acuminate, cuspidate-serrate, coriaceous, dark green and
glabrous above, densely white-or grey-tomentose with prominent secondary nerves beneath; lateral nerves 12—20 pairs, straight, parallel.
Petiole "4—*6 inch long. Stipules *8-*4 inch long, oWaneeolate, Iwe
narrowed to a stalk, caducous. Male catkins 2—4 inches long, slender,
pubescent, usually interrupted. Femr^e flowers solitary or clustered in
the leaf-axils-on short stout peduncles. Acorn "8 inch long, one-third
to one-half enclosed by the campanulate cup when ripe.
Occurs throughout the hills between 4,000 and 8,500 foot, imd in the Mnndal valley
near Batwacfhah in the Kalagarh Division is fennel growing at 1,500 fret elevation, though
there is some doubt about its hmvg entirely natural in this locality. Abundant and very
gregarious, forming extensive pure or nearly pure forests. Flowers: April-May, Fruit;
December—February.

3. Quercus glauca, Tlinnb. Vern. Phaniat or Phaniant, Gen.
Marinj, FGr.—A medium-sized or large evergreen tree up to 13 feet
girth and 85 feet high. Bark dark brown, grey or blaekisf), fough to
the touch but not fissured, lenticellate. Blaze "4—1 inch, hard witK-"
scattered wdody pieces, the innermost fayer fibrous, ptnklslvor redctfsh-
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brown sometimes with paler band?. Young shoots glabrous. Leaves
3'5 7 by 1*5—3 inches, oblong oblong-Luiceoiiito or oblrmccjlate, acuminate, cuxpidate-seiTitte except towards the bi»s..*, eoriaooos, glabrous
and shining above* glaucous sind pube.-cent beneath or ultimately glabrescent; lateral nerves U)—14 paiiv, straight, parai.el. J'elide *4—1 inch
long. Stipules *8—*6 inch long, linear or linear-oblanceokta, caducous.
Male catkins 2-8 inches long, bracts much longer than thw flowers.
Female flowers 2-3 together on a short axillary peduncl'. ACUTIS "£>'7
inch long, solitary or m pairs; the cnp sessile, composed of tomento.se
scales arranged in 5—7 annular belts, covering the base of the nut only.
Occurs thoughout the lulls between 8,000 and (1,500 foot. Commui in moist
depressions and along the banks of streams, especially in cool shady ravines intersecting
chir forest, not gregarious. The young immature leaves ai-e glosny and Linked with
shades of pink or purplish-brown.* Flowers : March-April Ihinh : October-December.

4. Querents semecarplfolla, Smith. Venn Karshu or Kham,
Gen.—A large evergreen or siibdecidnons tree up to 12 feet girth and
100 feet high. Bark silvery grey to blackish, rough, with shallow cracks,
exfSliating in irregular woody scales. Blaze *4—1 inch, somewhat
coarsely fibrous and with scattered hard woody specks, pink slowly turning brownish on exposure. Young shoots toroentose. Leaves 2—5 by
1—3 inches, elliptic or elliptic-oblong, usually entire sometimes more or
less spinous-tootheel on young trees and occasionally also on old trees,
apex usually obtuse and rounded, sometimes mncronate, rarely acute,
rigidly coriaceous, glabrous and glossy dark green with pale midrib'
above, rusty-tomentose or glabrescent beneath; lateral nerves 8—12
pairs, prominent beneath, forked within the margin. Petiole 0—'2
inch long. Male catkins 2—6 inches long, softly pubescent. Female
flowers in few-flowered short spikes. Acorn *75—1 inch diameter, subglobo'se, cup covering only the base of the nut.
Occurs throughout the hills between 7,000 and 11,500 feet. Abundant and very
gregarious. On the -southern slopes of the main Himalayan range this species often
forms the limit of tree growth. It is often associated with Abies Pindrow, Sp.ich. The
a com germinates immediately on filing, blowers : Mf*y-Jnne. F r u i t : June—August.

5. Quercufik dllatata, Lindl. Vera. Tehmj or Morn, G-. Tilonj,
A.—A large evergreen tree. <Bark dark grey or dark reddish-brown,
rough, with shallow cracks, exfoliating in irregular woody scales. Quite
young shoots and petioles with flocculent stellate pubescence. Leaves
usually 2—4 by 1-2 inches, oblong-lanceolate or-elliptic, entire or cuspidate-serrate .especially on young trees, acute, mncronate, coriaceous,.
rather dark shining green and glabrous on both sides; lateral nerves
8—12 pairs, mostly forked. Petiole *1—*3 inch long. Male eaiMns
2-3 inches long, much interrupted. Female flower's in short axillary
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spikes. Acorns about 1 inch long, ovoid, one-third immersed in the
.hard cup.
Occurs throughout the hills Between 6,000 and 9,000 feet. Abundant and usually
gregarious preferring deep soils and northern aspects, frequent <on limestone. I l-,ave
measured an apparently sound stem of 16 feet girth. Flowers: April-May. Fruit :
August—October.

2. OASIANOPSIS, Spach.
Trees, rarely shrubs. Leaves entire, toothed or lobed. Spikes
usually unisexual, rarely androgynous. Male spikes erect. Perianth
5-6-lobed or-partite, lobes connate, campanulfte.
Stamens usually
10—12; filaments slender. Pistillode small, hairy. „, Female spikes
erect, bracts involucrate.
Perianth-segments connate, nrceolat?,
enclosed in imbricate bracts; limb very shortly 6-lobed. Ovary after
t fertilisation 3-celled; ovules 2 in each cell; styles usually 8. Fruit of
1—4 nuts, covered by the closed fruiting involucre, beset with clusters
of spines or tubercles, often irregularly dehiscent.
Oastatiopsis tribuloides, 4 . DC. Vera. Katonj, G\ Katun], A,—
A small or medium-sized evergreen tree. Bark dark brown, rorgh.
Blaze '5 inch, orange-or pinkish-brown. Leaves 4—9 by l-2"5 inches,
lanceolate or oblong-lanceolate, long-acuminate, entire, undulate, base
cuneate and often unequal, thinly coriaceous, silky hairy wfcen young,
glabrous when mature, glossy on, both surfaces; lateral nerves 10—14
pairs, slender, curved upwards within the margin. Petiole "2—"6 inch
long. Male flowers in tomentose interrupted catkins 2*5—5 inches long
arranged racemosely on terminal leafless shoots 2-—4 inches long. Female
flowers in interrupted tomentose spikes 2—5 inches long wlfch are
either axillary and solitary or several together towards the top of the
leafless shoots above the male catkins. Nut solitary, about *4 inch long,
resembling an acorn, completely invested by a coriaceous involucre;
involucre finely tomentose and covered with substellate spines up to '3
inch Jong; fruit including spines %5—'75 inch diameter.
Occurs throughout the hills between 3,000 and 6,000 feet. Bather scarce, becoming scarcer westwards and lias not been recorded from South Garhwal. Usually associated
with banj. Flowers : July—December : Fruit : August—October.
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Deciduous trees or shrubs. Leaves alternate, simple.
Flowerdioecious or exceptionally monoecious, both sexes in catkins consisting
of bracts each with one flower in the axil; braeteoles 0. Perianth 0.
Bisk of one or more glands or cup-shaped. Male fHwers; stamens 2 or
more, filaments usually free; pistillode 0. Female flowers; ovary of 2,
rarely ft, connate carpels, 1-eelled; ovules few or many on 2—4
placentae: s'fcyle short or 0; stigma notched or lobecl. Frnil an ovoid <>r
lanceolate 2—4-valved capsule. Seed minute, enveloped in a mass of
silky hairs attached to the funiele.
Petioles short. Disk of 1-2 glands
Petioles long. Disk flat or cupshaped

1.
•Trees or
usually of 1-2
connate a;t the
tate. Capstle

SALIX, Linn,

...
...

(The

...
...

1.. Salis.
'2. Populus.

Willows.)

shrubs. Leaves alternate, very rarely opposite. Disk
glands. Stamens 1—12, usually 2 ; filaments free or
base or united up to the anthers. Ovary sessile or stipi2-vaived, the valves usually recurved when ripe.

I.—Tree's or large shrubs usually with a single stem.
A. Stamens 3-1*2.
1. Leaves '0—1*75 inches brood. Male catkins
2—5 inches long'
...
...
... I. ietraxpermn.
2. Leaves *3—*8 inch broad. Male cat kins \~*2
inches long
...
...
... 2. acmophijlla.
B. Stamens 2.
1. Filaments connate at bast half wav up.
S. oxijearpa.
Capsules pubescent
2. .Filaments free.
Walliohian-a.
(a) Capsules pubescent ...
daphnoides.
(b) Capsules glabrous
IT.—Medium-sized shrubs, usually 4.—8 feet high, with
many stems from close to the ground.
1. Leaves *4—1 inch broad. Male catkins « n
(J. elegans.
short leafy shoots
2. Leaves 1-2*25 inches broad. Male eaHni s
haetata.
\flith a few small leaves at the base
TIL—Small erect shrubs seldom exceeding 2 feet high.
Leaves not exceeding 1*5 inches long.
8. furcata.
1. Leaves and capsules quite glabrous
9. schrophylla.
2. Leaves never quite glabrous. Capsules hairy
IV.—Stem prostrate and creeping*, sending up shortLindleyana.
annual deciduous shoots.
...
...
... 10.
I bav# not included S. flabellaris, Anders as there appear to be no records of its
occurrence east of the ]STila valley in Tehri G-arhwaL This species has most of the
characteristics of S. furcata from which it is perhaps best distinguished by a longer petiole
which is *2-*3 inch long.
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1* Salix tetvaspemia, Roxb. Vem, Bhains or Gatlh-bhains,
Gen.—A medium-sized deciduous tree up to 9 feet girth and 60 feet
high. Bark pale or dark brown, very rough and hard with deep and
broad vertical furrows usually 2-3 inches apart. Blaze *4—1*2 inches,
very fibrous, pink, the juice turning dark purple en the blade of a.
knife. Young shoots silky. Leaves 2*5—5 by "6—1*75 inches, lanceolate or ovate-lanceolate, caudate-acuminate, entire or more usually
serrulate, dark green and glabrous above with pale midrib, pale or
whitish beneath and more or less silky when quite young. Petiole
*2—*7 inch long. Flowers appearing after the leaves. Male catkins
2—5 inches long, sweet-scented, sessile or on leafy shoots; rachis hairy;
bracts concave, villous. Stamens 5—10: filaments free, woolly towards
the base. Disk of 2 glands. Female catkins 1—4 inches long, on
leafy shoots; r'achis hairy; bracts as in the male but smaller. Fruiting
catkins 2—4 inches long; capsules '15—*2 inch long, glabrous, stipitate,
Occurs throughout the subhiinalayan tract and central and outer hill ranges up io
8,500 feet. Common below the hills, usually along the banks of streams and in swampy
localities. Flowers ; September-October. Fruit : November-December.

2 / Salix acmophylla, Boiss. Vern. Bhains or Gculh-hh%in&\
Gen.—A small deciduous tree. Bark rough with irregular mainly
vertical cracks. Twigs slightly hairy when quite young. Leaves 3—6
by »g—*8 inch, linear-lanceolate, caudate-acuminate, serr'ulite or more
usually entire, silky when quite young, glabrous on both surfaces and
glaucous beneath when mature. Petiole *1—*4 inch long. Flowers
appearing after the leaves. Male catkins 1-2 inches long on short leafy
shoots; rachis villous; bracts concave, very villous. Stamens 4—6;
filaments free, woolly towards the base. Disk of 2 glands. Female
catkins *75—1*5 inches long, on short leafy shoots; rachis villous; bracts
as in -the male. Fruiting catkins 1-2 inches long; capsules about *2
inch long, glabrous, stipitate.
Probably occurs throughout the central and outer hill ranged between 1,500 and
5,500 feet, but I have seen very few specimens from our area. I'snally nu tlw banks
of streams. Flowers : February-March. Fruit: March-April.

8. Salix oxycai?pa* Anders.—A large deciduous shrub or small tree.
Young shoots somewhat hoary. Leaves 2—4 by *7S—f*5 inches, ellipticoblong, acute or snbacuminate, base rounded or nenie, serrulate or subentire, sparsely silky when young, glabrous or with hairy midrib when
mature, pale and glaucous beneath. Petiole *]—#3 inch "long. Flowers
appearing with the leaves. Male catkins 1-2 inches long, tiense\ aubaessile,
with a few small leaves at the base; rachis silky; bracts dark brown,
silky. Stamens 2 ; filaments connate to half their length or throufhont,
glabrous. Disk of one gland. Female catkins on short lateral shoots;

%
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mollis and bracts as in the male VvuMw calkins -2-^T, i.,rl..-s lon^ ;
capsules -25 inch long, silky-pubescent, stipitaio.
^
^
^
This species has been collated near Pandukoshwar in^' , , r t 1 I^; , r l l l7\t.1iable > 'lo 'be
e l a t i o n , m i my specimen no. 813 in the Herbarium ». l>«-hrn Hun. i t .* liable
mistaken for .Sf. WaW^iana.
Flowers: April-May.
.

Bhdns ov (iadh-bhains.
4. Salix Wallichiana, .1/*<//•/•*. Yem. fifc
Gen.—A deciduous shrub or small tree. Twigs sMky-toinentose.
Leaves 2—4 by *8—1*2 inches, sometimes larger, ovate-lanceolate or
oblong-lanceolate, entire or obscurely glandular-serrate, silky on both
surfaces when young, nearly glabrous when mature and glaucous beneath
or' persistently silky on both sides. Petiole *2—*4 inch long. Flowers
before or sometimes with the leaves. Male catkins 1—1'5 inches long,
nearly sessile with a few leaves at the base, dense; raehis villous: bracts
densely silky on both sides. Stamens 2 ; filaments free, villous towards
the base. Disk of 1 gland. Female catkins 2-8 inches long, on very
short leafy shoots, ascending, flexiiose; raehis villous: bracts smaller
than in the male, silky. Fruiting catkins 1*5—5 inches long; capsules
densely silky or glahrescent, sessile or shortly stipitate, *25 inch long.
Occurs throughout the central find inner ranges between 6.000 and 10,500 feet, and
if my specimen no. 669 collected near Mai an has Wen correctly identified it is found heir
up to 12,500 feet. It is a variable species of which several varieties have been described.
It appears to be fairly common on the inner ranges. Flowers : March—Tune. Fruit :
May—July.
*

5. Salix* daphnoides, Villarx. Yern. Bhains, Q-en.—A large
deciduous shrub or small tree up to 5 feet girth and 40 feet high. Bark
smooth when young, rather deeply furrowed on old stems. Blaze '25
inch, pink. Young shoots pubescent. Leaves 2—5 by *7—2 inches,
lanceolate elliptic or ovate-lanceolate, usually serrate and often rather
coarsely so with gland-dipped teeth, when mature puberulous on the
midrib above, glabrous pale and glaucous beneath. Petiole *3—*o* inch
long, pubescent. Flowers before the leaves. Male catkins 1—1*5
inches long, nearly sessile with, a few small leaves at the base, dense;
raehis villous; bracts silky on both sides or gl ah rate on the back.
Stamens 2 ; filaments free, glabrous. Disk of one gland. Female
catkins 2—4 inches long, on very short usually leafy shoots; raehis
villous; bracts as* in the male. Fruiting catkins 4—7 inches long;
capsules '2—'25 inch long, glabrous, subsessile.
Occurs throughout the hills between 5,500 and 10,000 feet.
forests. Mowers : March—May. 'Fruit: June-July.

Common in open oak

6« Salix elegans, Wall Vern. Bhotiana or Bogchia, NGk—A
deciduous.fihrub usually 5—10 feet high, but sometimes up to 15 feet
with stems up to .3 inches diameter. Usually branching freely from
near the ground., the stems often much curved at the base. Bark pale
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grey, smooth or roughish on old steins. Blaze *2o inch, pink sometimes
streaked with white* Twigs reddish-brown. Young shoots pubescent.
Leave* 1-2*75 by *4—1 inch,, elliptic oblong or obovate, serrulate,
glabrous or more or less pubescent when young, #glabrous and very
glaucous beneath when mature. Petiole *1—*3 inch long. Flowers
after the .leaves, catkins often androgynous. Male catkins 1-2 inches
long, on short leafy shoots, dense ; rachis villous ; bracts eiliafe* Stamens
2; filaments very villous in the lower hall, free or united by the hairs.
Disk of one gland. Female catkins 1"5—4 inches long, on leafy shoots,
sViicler; rachis villous; bracts as in the male. Fruiting catkins 1*5—5
inches long; capsules i o inch long, glabrous, very shortly stipitate.
Occurs throughout the bills between 7,000 and 13,000 feet Very common on the
contra! and h o w nrn^es, often ^re^i rious in openings in the forest canopy. Along the
Dhanli valley in North Oarhwal it is commonly associated with bine pine. The leaves
turn yellow as they fall. Flowers : March-April F r u i t : June-July.

7. Sallx hastata, Liim.—A. deciduous shrub usually 4—6 feet high
but sometimes up to 12 feet with stems 2 inches diameter. Usually
branched from near the ground, the stems often much curved at the
base. Bark quite smooth, ashy or pale grey. Twigs orange-or reddishbrown. Young shoots glabrous or silky-hairy. Leaves 2—4 by 1-2*25
inches, usually"ovate or elliptic, serrate with gland-tipped teeth, cldthed
when young with loose tangled silkv hairs, glabrous or hairjf only on the
midrib above when mature, glaucescent beneath. Petiole *3—*6 inch
long. Flowers with the leaves. Male catkins 1-2 inches long, subsessile with a fewT small, leaves at the base, dense; rachis densely silky;
bracts more or less densely silky, black or blackish towards the tips.
Stamens 2; filaments free or not infrequently united wholly or in part,
glabrous. Disk of one gland. Female catkins 1-2 inches long, subsessile with, a few small leaves at the base; rachis silky; bracts as in
the male, but longer. Fruiting catkins 2—5 inches long; capsules
glabrous, *2—*25 inch long, stipitate.
Occurs on the main Himalayan range between 10,000 and 13,500 fret. It is usually
found growing above tree level with Rhododendron and other shrubs, and it sometimes
forma small gregarious patches. Flowers : May—July. Fruit : July-August.

8* Salix farcata, Ander*. Syn. 8. fruticulosa, Anders, ex
parte.—An erect deciduous shrub 1-2 feet high with stiff much-branched
demB up to *75 inch diameter. Bark smooth, pale brown. Young
shoots pubescent or tomentose. Leaves '75—1*5 by "4—*8 inch,
elliptic-oblong or obovate, obtuse .rarely acute, usually serrulate in the
upper half sometimes almost entire, base acute or rounded* glabrous,
somewhat glaucous beneath. Petiole *05— 1 inch long. Flower with
the immature young leaves on short leafy shoots. Male catkins "5—1
inch long, erect, dense; rachis densely silky; bracts dark red or reddish,
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glabrous. Stamens 2 ; .filaments free, hairy at the base. Female catkins
*5—1 inch long, erect; rachis densely silky, bracts sis in the male.
Fruiting catkins 2—4 inches long; capsules *15 inch long, glabrous,
sessile.
*
Occurs along the main Himalayan rang.' between 10,000 and 18,000 feet, Fairly
common on steep open rocky or grassy slopes above tree forest, sometimes forming gregarious patches. The leaves turn yellow before falling. Flowers : May-June, Fruit :
October.

9. Salix sclerophylla, Anders.—An erect bushy deciduous shrub
usually 1-2 feet high birt up to 4 feet with stiffly branched stems up to
2 inches diameter. Bark fairly smooth, pinkish-or yellowish-brown.
Young shoots rather thinly clothed with a loose white tomentum..
Leaves *5—1 by "3—"5 inch, elliptic-oblong OJ-ovate, acute, entire, base
rounded or sub-truncate, more or less tomentose on both surfaces when
young, dark green and glabrescent above, pale and silky pubescent
beneath when mature. Petiole *l-'2 inch long. Flowers before or with
the young leaves, the catkins appearing on the old wood below the
current year's shoots. Male catkins *3—*5 inch long, dense-flowered,
erect; stamens 2 ; bracts hairy. Fruiting catkins '3—'5 inch long;
capsules "15 inch long, sessile, pubescent.
**>
Occurs on title dry interior ranges bordering Tibet between 18,000 and 14,000 feet.
At Eimkim in North G-arhwal I found it growing gregariously over quite a large area of
flat shingle and boulder-strewn ground bordering a stream. It also grew here on north
slopes, but'was kept browsed down by sheep to a height of only 2-3 inches. Flowers:
June-July. Fruit : July-August.

' 10* Salix Liiidleyana, Wall.—A .small deciduous shrub with procumbent creeping stems often several feet long and up to 1 inch
diameter; the stems producing annual deciduous erect side-shoots usually
1—4 inches long which may be flower-bearing or not. Bark pale
reddish-brown.
Young shoots glabrous. Leaves *3—'8 by *15—*3
inch, elliptic-oblong or oblong-lanceolate, entire, serrulate or crenulate,
glabrous, glaeous beneath, base narrowed into the petiole.
Petiole
'05—'15 inch long. Flowers after the- leaves, terminating the lateral
leafy shoots. Male catkins "3—*5 inch long, few-flowered, erect; rachis
glabrous; bracts green, glabrous. Stamens 2 ; filaments free, glabrous.
Disk of 2 glands. Female catkins similar to the male. Fruiting catkins
'3—"5 inch long; capsules *2—'25 inch long, glabrous, snbsessile or
shortly stipitate.
OCCWB along the main Himalayan range between 10,000 and 13,000 feet. Common
on bar« steep rocks or boulder-strewn ground above forest; level, also frequent in forests
of Betula utilis where it sometimes forms gregarious patches. The creeping stems often
become half buried in the ground and root freely. Flowers : Juno-July. Fruit : OctoberNovember.

€
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Yap. microphylla, Anders. This lias been collected by Duthie in
the .Palasig Gadli, Evans In East Almora, vide his sheet no. 5969 in
Herb., Dehra Dun. This variety has leaves up to *3 inch long only
nml the young shoots and midrib beneath are hairy. #
2.

P O P U L U 3 , Linn.

(The

Poplars.)

Trees. Leaves alternate, 3—5-nerved at the base. .Flowers
dioecious. Disk cup-shaped, membranous or fleshy, often oblique,
entire toothed or lobed. Stamens 4-many; filaments free.
Ovary
surrounded at the base or up to three-quarters of its length by the
disk; stigmas 2—4; ovules .many. Capsules 2—4-valved, valves spreading.
Populns ciliata, Wall. Vern. Syan, N(r.—A large deciduous tree
up to 10 feet girth and 140 feet high. Bark dark grey or brown with
light grey or silvery patches, rough with deep longitudinal fissures 1-2
Indies apart. Blaze '75 inch, rather fibrous, white. Leaves 3—7 by
2*5—5 inches, broadly ova fee, acuminate, crenate-serrulate, teeth
minutely ciliate, base usually cordate and 3—5-nerved, pale and often
minutely pubescent beneath. Petiole 2—5 inches long.
Catkins
solitary, appearing before the new leaves in the axils oil leaf-scars.
Male flowers in compact catkins 3-4 inches long; bracts fringed with
long hairs; disk obliquely cup-shaped, crenulate. Stamens many.
Female flowers; disk embracing half the ovary, margin undulate.
Fruiting catkins 6—12 Inches long; capsules *3-*4 inch long, broadly
ovoid; pedicels *1—*4 inch long. Seeds enveloped in long silky hairs.
Occurs throughout the hills bet-ween 6,000 and 10,000 feet, but possibly not indigenous in the central and outer ranges. Fairly common on the inner ranges, usually border
ing streams and occasionally forming'small gregarious patches on the banks of the larger
vfitomNiraoft. The bark of young stem* is quite smooth. The burls are sticky. Flowers :
March-April. .Fruit : June.
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Herbs, rarely shrubs or small trees: roots fibrous or root-stock
creeping or a bulb or coon. Leaves various, sometimes minute and
their functions performed by cladodes. Flowers usualK bisexual. .
Perianth, herbaceous or petaloid, usually 6-rn.erous in 2 seii.es, imbricate
rarely valvate in bud. Stamens 6, rarely 3 or fewer, hypo^ynons or
adnate to the perianth; filaments free or connate. Ovary 3-ceIled;
ovules 2 or more; style usually long and simple, or styles 8. Fruit a
8-rarely 1-cel.led capsule or berry. Seeds 1 or more.
Stems leafy
...
...
Leaves replaced by needle-like cladodes

...
...

... 1.
... 2.

Smilu.r.
Asparagus.

1. SMIL AX., Linn.
Climbing, rarely erect shrubs. Leaves alternate, rarely opposite ;
petiole usually with 2 cirrhi at the top of the sheath. Flowers small,
dioecious, umbellate. Perianth of 6 usually incurved or recurved
segments.^ Male flowers; stamens 6 or more, at the base of the
perianth, 1'ree; anther-cells sometimes separated by the forking of the
filament.
Pistillode none. Female flowers; staminodes 3 or 6,
filiform. Ovary 3-celIed; ovules 1-2 in each cell; style short or none;
stigmas 3. Fruit a globose 1—4-seeded berry.
I.—Stems erect, unarmed.
1. Deciduous. Leaves broadly ovate or suborbicular not papillose beneath. Flowers
brownish
...
...
...
v
2. Evergreen. Leaves ovate or lanceolate.
densely papillose beneath. Flowers .u'reen
IT.—Steins climbing by means of tendrils.
A. Leaves usually armed as well as the stems.
Umbels sessile forming* a subrncemo^e inflorescence
...
...
...
...
B. Leaves never armed. Umbels pedunculate
1. Sterns unarmed. Flowers brownish. Umbels
solitary.
(a) Deciduous. Sheaih extending much nr r •
than half way down the petiole ...
...
(b) Evergreen. Sheath not extending more th.m
half way down the petiole
...
...
2. Stems armed. Flowers greenish (hoi wen in
v
8. macroplujlhi.)
(a) Shenth distinctly aurieled.
(0 Umbels 1—3
...
...
...
(//') Umbels 7—21
...
...
...

1.

vaginttia.

2. p.r?ela.

3.

asprru.

4.

elegans.

5. parr-ifolia.

6.
7.

Roxburghinm.
prolijcra.
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(b) Shou-rh nnfc nnrided.
(/,) rmb.'ls usually 1 rarely 2. Pedicels "2—*5
incli long in' flower. Staminodes 3 in
female flowers
...
...
... 8. indica,
{//} ITmbels usually '2-B. Pedicels *15—*25 #
inch long in flower. Staminodes 6 in
.
female flowers ...
...
... 9. macrophylla.

1. Smilax yaginata, Dec$ne.—Axi erect deciduous shri>b usually
, 1—3 feet high rarely up to 6 feet with unarmed stems up to '25 inch
diameter. Bark smooth, often dark purplish. Twigs terete. Leaves
V5—3 by 1-2*5 inches, broadly ovate or suborbicular, obtuse or acute,
entire, thin, not papillose beneath, base rounded or subcordate and
strongly 3-nerved with 1-2 additional weaker pairs. Petiole *3—*8
inch long, sheathed half way up or less, without tendrils. Flowers *2
inch diameter, pinkish or purplish-brown, in axillary solitary pedunculate umbels. Umbels 3—7-fiowered i n the male, 1—3-nsually 1-flowered
in the female. Peduncles '3—*6 inch long, very slender. Pedicels
*1—*3 inch long, filiform. Bracteoles 0. Staminodes 6 in the female
flowers. Berry *3~*4 inch diameter, globose, black with a glau<pus
bloom containing 1—4 smooth, shining, brown seeds.
Occurs throughout the hills between 7,500 and 10,500 feet. Fairly common in
dense shady .forest, more especially of karshu, spruce and. silver fir where i^ often forms
gregarious patches of undergrowth. Th.s young" leaves are often characteristically blotched
or edged with pinkish. Flowers : April-—June. Fruit: October.
9

2. Smilax electa, Qsnwstcm.—An evergreen shrub with slender
erect unarmed stems 1-2 feet high and up to *2 inch diameter. Bark
smooth, greenish. Twigs slender, terete. Leaves 1*5—3 by *75—
1*75 inches, ovate or lanceolate, acute or acuminate, entire, suhcoriaceous, densely papillose beneath, base rounded and 5—7-nerved. Petiole
"25—"75 inch long, sheated half way up or more, often bearing two
simple imbranched tendrils usually *1—S inch long at the top of the
sheath. Flowers *2 inch diameter, green, in axillary solitary peduncled
umbels. Umbels 1—5-flowered in the male, 1-2-flowered in the
female. Peduncle *2—*6 inch long in the male, up to 1 inch in the
female, very slender. Pedicels *2—"6 inch long, filiform. Bracteoles
minute. Berry *25—'3 inch diameter, globose or ovoifl, black with a
glaucous bloom containing a single seed.
Occurs on the main Himalayan range in North G-arhwal between 7,000 and 8,500
feet. It is more or less gregarious, sometimes forming dense patches.of undergrowth in
shady forest of cypress or banj. It has been collected in the Kulgari G-adh of the Hawaii
reserve and near Kanol in the Nandagini Valley (vide my specimens nos. 926 and
1076 in Herb., Dehra Dun) in both of which localities it is fairly common. # Flowers :
May-June.
*
#

3. Siuilax aspem, Lmw.—An evergreen climber usually 5—10
feet high, but attaining 30 feet with armed stems up to *4 inch diameter.
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Bark green.. Twigs striated. Prickles curved, up to '2 inch long.
Leaves variable in size, usually 3—6 by 1*5—4'5 inches, deltoid-ovate
or-lanceolate, acute or acuminate, entire, subeoriaeeous, dark glossy
green on both surfaces, midrib beneath and leaf margin often prickly,
base rounded truncate or cordate and 5—9-nerved. Petiole *5—1 inch
long, prickly or not, narrowly margined for one-quarter to one-third
its length, the sheath ending in two simple tendrils up to 2*5 inches
long. Flowers *2-*3 inch diameter, white, sweet-scented, arranged
umbellately on the tumid nodes of axillary and terminal rachises.
Bachis of male inflorescence up to 8 inches long, of female up to 3
inches long. Bracteoles minute. Pedicels '2—'4 inch long. Sepals
and petals *15—'2 inch long in the male, shorter in the female flowers.
Staminodes 6 in female flowers. Berry "25—'3 inch diameter, globose,
pink, red or black when ripe containing 1—3 seeds surrounded by
juicy pulp.
_ Occurs throughout the hills between 3,000 and 7,000 feet. Very common, often
associated with hanj, also in scrub forests. Flowers: September-—November.
Fruit:
Ma \^ June.

4. Smilax elegans, Wail. Syn.
S. mcnisper moidea, A. DC—A
deciduous climber with slender wiry unarmed stems 5—10 feet high and
up to *25*inch diameter. Bark green or blackish towards the base,
smooth. Twigs terete. Leaves 2—4 by 1*5—3 inches, broadly ovate,
acute, entire, base 5-nerved sometimes with a weak additional pair
below, rounded truncate or cordate. Petiole *4—1*5 inches long, sheathed
to within about \1 inch of the top, bearing two simple unbranched tendrils
up to 3 inches long at the top of the sheath. Axillary branches with an
oblong-ovate cuspidate basal scale '8—*7 inch long, sheathing the base
of the branch. Flowers "2 inch diameter, pnrplish-brown, hi axillary,
solitary, pedunculate pendent umbels. .Umbels 4—11-fiowered in the
female, 5—15 in the male. Peduncle 1—1*5 inches long. Pedicels
*4—*6 inch long, slender, pink. Bracteoles small. Berry *3-"4 inch
diameter, subglobose, black with a glaucous bloom, containing 1—4
pale brown seeds,
Occurs along The main Himalayan range between 9,000 and 11,000 feet. Fairly
common, usually in open forests of Jcarshi. .Flowers May-June. Fruit : OctoberNovember.

5. Smilax parafolia.
Wall. Venn Kukarddra, Gen, (This'
name is also applied to other species of Smilax without discrimination).—
An evergreen climber with slender wiry unarmed stems up to 10 feet
h i g h l a n d '35 inch diameter. Bark smooth, greenish. Twigs not
striate. Leaves variable in size and shape, 2—5 by "5—4*5 inches, the
smaller usually ovate-lanceolate with rounded base, the larger broadly
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ovate with deeply cordnte base, acute or acuminate, entire, subcoriuceous, nor papillose beneath, base 3—-7-nerved. Petiole *2—"75 inch
long, sheathed half way up or less, bearing two simple unbranehed
tendrils usually - 5~1 inch long at the top of the sheath. Flowers "3
inch diameter, pale pinkish-brown, in axillary solitary pedunculate
umbels. Urnbels 2—5-flowered in the female, 4—28-flower^d in the
,male. .Peduncle *4—*7 inch long., slender. Pedicels "1—*4 inch long,
filiform. Rraeteoles minute. Staminodes 1—3 in female flowers.
Berry #2~*3 inch diameter, globose., black with a glaucous bloom, containing 1-2 (usually 1) smooth white globose seeds surrounded by juicy
purple pnlp.
Occurs throughout the hiJJs between 8,000 and 8,000 feet. Common in open banj
forests. When the plant is young and bafore the stems have found a support they are
erect. Flowers ; April—June. F r u i t : October.

8. Smllax Roxbvrghiana, Wall.—An evergreen climber 10—25
feet high with stems up to *75 inch diameter. Bark smooth, yellowish green. Branches terete, armed with scattered recurved prickles uj^ to
'2 inch long. Young shoots with a glaucous bloom. Leaves rather
variable in size, usually 5—10 by 2'5—7 inches, elliptic or ovate, acute
or acuminate, entire, coriaceous, dark glossy green above, *paler and
slightly glaucous beneath, base rounded or obtuse* and o^nerved, the
inner lateral pair usually united with the midrib for a short distance
above the base. Petiole '5—2 inches long, with a broad 2-auricled
sheath running one-third to two-thirds the way up and often bearing
two large simple tendrils. Auricles *2—1 inch broad, their rounded
bases often overlapping on the other side of the branch, the upper end
terminating in two acute lobes. Flowers pale yellowish-green, faintly
scented, in dense axillary umbels about 1 inch across, 10—25-flowered
in the female, up to 50-flowered in the male. Buds "15—*2 inch long.
Fmbels solitary or 2-3 on a. common peduncle. Pedicels "2—'35 inch
long, lengthening in fruit. Sepals and. petals recurved. Staminodes
3 in female flowers. Berry *3-*4 inch diameter, globose. Seeds 2.
Occurs throughout the hills between ,9,000 find 6,000 feet.
moist ravines. Flowers : April—June. Fruit : April-May.

Scared.

Usually found in

7. Smilax prolifera, Roxb.—An evergreen climber' 10—30 feet
high with stems up to 1*25 inches diameter. Bark smooth, green.
Stems armed with straight prickles up to '25 inch long. Leaves rather
variable in size 4—10 by 2—7 inches, elliptic-oblong or-ovat|, apex
usually rounded and cuspidate, entire, coriaceous, dark glossy green
above, base rounded and 5-or rarely 7-nerved, the inner lateral pair
united with the midrib for a short distance above the base. Petiole
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"75—3 inches long, with a two-auricled amplexicanl sheath running onequarter to one-half the way up and ending in two simple tendrils up to
12 inches long. Auricles usually *2—*4 inch braid, (heir bases not
overlapping. Flowers green, sweet-scented, in dense many-flowered
umbels. Umbels 7—21, 3-nate or rarely solitary, arranged on an axillary
rachis 2—4 inches long. Peduncles '5—1 inch long. Pedicels *2—"4
inch long in flower. Petals and sepals "15—"2 inch long, recurved..
Berries *2—*4 inch Jong, ovoid, pink or red.
Occurs throughout Hie suhhiiiiahiyan tract JWKI outer hill mnges up lo 2,500 kmt.
Coin moil in shady ravines and often abundant in swampy places. Flowers : F*»brunry—
April. Fruit : December—February.

8. Smilax Mica, Vitm. Syn. S. mllandia, Wall.—A deciduous
climber up to 25 feet high with stems up to 1 inch diameter. Bark
quite smooth, greenish when young pinkish-brown when old, but
always densely freckled or mottled with a paler shade. Steins more or
less armed with recurved prickles up to *2 inch long. Leaves variable
in size, 3'5—10 by 1*5—8 inches, elliptic or elliptic-ovate, acute or
sub-cuspidate, entire, glossy on both surfaces, base rounded or obtuse
and 5-nerved, the inner lateral pair usually united with the midrib for
a short distance above the base. Petiole *8—1 inch long, narrowly
winged for#one-quarter to half its length, the sheath not auricular and
ending in two simple tendrils up to 4 inches long. Flowers yellowishgreen, scented, in dense axillary umbels about 1*5 inches across, 20—45floiwered. Buds *3—*35 inch long. Umbels usually solitary, rarely 2
on a common peduncle. Sepals and. petals recurved. Bracteoles
small, numerous. Pedicels '2—\5 inch long, lengthening in fruit.
Staminod.es 3 in female flowers. Berry "4-"5 inch diameter, globose,
red when ripe.
Occurs throughout the subhimahiyjin tract between 1,500 and 3,500 feet. Common
m sal forest, especially in ravines, also in dry miscellaneous forest. Flowers : July-August.

9, Smilax macrophylla, Ro,vb.—A large climber, the branches and
stems usually prickly. Branches striate. Leaves variable, usually 4—8
by 2*5—8 inchfes, but sometimes very much larger, elliptic ovate or
orbicular, cuspidate, thinly coriaceous, shining above, base rounded and
mare or less abruptly and shortly cuneate on the petiole, 5—7-nerved.
Petiole *5—1*5 inches long, with a narrow amplexicanl sheath extending
from one-quarter to one-half the way up the petiole and usually ending
in twojrimple tendrils up to 12 inches long. Flowers in many-flowered
umBels. Umbels usually 2-3, sometimes 1 or 4 on a common axillary
peduncle. Bracteoles small, numerous. Peduncles *5—"75 inch long.
Pedicels *15—'25 inch long. Petals and sepals '2-*3 inch long,
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ultimately reflexed. Nfcniimodes 6 in female flowers. Berry '3 inch
diameter, globose, omnge or red when ripe.
Probably occurs along the wiu>le siiljliuna.lay.nji tract up to about 2,000 feel. but
there is only'one specimen" of this plant at Dehra Dun collected _in (be Sarda range,
JtJald'waiii Division by Siriaj Bahadur. Flowers : July-August.

2. ABPAlUGrUS, Ldnn.
Herbs or imdershrabs often climbing, stem dying to the ground
periodically, root-stock various. Leaves reduced to minute scales,
often spinescent, bearing in their axils tufts of needle-like or flattened
branrhfets (cladodes). Flowers small, 1-or 2-sexuaI, axillary, solitary,
fascicled or raeemed; pedicels jointed. Perianth petaloid. 6-parfcite,
campanulate or spreading. Stamens (>, inserted at the base of the
perianth-segments. Ovary 3-eelled; ovules 2 or more in each cell;
style short; stigmas 8. Fruit a globose usually 1-seeded berry.
I.—Flowers solitary or in small clusters. Cladodes in'
tufts of 2—8, straight
...
...
... 1.
(jrac'ill*.
U.—Flowers in racemes.
{. 01 a dodos 'i inch long or more.
la) Cladodes in tufts of 2—6. Spines often
recurved ...
,..
...
... 2. race mows.
(b) Cladodes in tufts of n'—20. ftpines straight ... 3. adxcandmis.
2. Cladodes '1—*25 inch long
...
... 4. Curilh$.
I have not included A, filicinus, Buch.-Hain, as this plant 'has
herbaceous, not woody
stems. They arc 2—i feet high and unarmed. Cladodes "2—-4 inch long in tufts of
2—5. flowers solitary or paired on long filiform pedicels. This is the only oiber species
of Asparagus oecuring in our area. It is fairly common in forests between 7,000 and 10,000
feat.

I. Asparagus gracilis, lioyle.—X slender subereofc undershrub.
Stems terete, smooth. Lower leaves subtending the larger branches
often transformed into broad downwardly-directed spines up to *1 inch
long. Cladodes '1 —*6 inch long, in tufts of 2—8, needle-like or
setaceous. Flowers solitary or in clusters of 2—8, often terminating
short branchlets. Pedicels 'l-*2 inch long, jointed at or below the
middle. Perianth usually "12 inch long. Stamens half as long as the
perianth. Berry '15—*2 inch diameter, r.ed.
*
Probably occurs throughout the central and outer hill ranges between .1,500 and
4,000 feet. Scarce, and I have only seen specimens from Baronagar and from Kauari
Cheena in the Ahnora district, though reported to occur in other localities. Flowers :
June—August.

2. Asparagus racemosiis, Willd. Vein. Jhirm, G. Raima, A.
(These names are used indiscriminately for any species of Asparagus).—
A tall climbing undershrub with annual woody terete stems. I?ranchlets. triquetrous. Spines '2—*5 inch long, recurved or rarely straight,
Cladodes '5—1 inch long, in tufts of 2—6, curved. Flowers white
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fragrant, in solitary or fascicled, simple or branched racemes 1-2 inches
long. Pedicels "2 inch long, jointed in the middle. Perianth about
'12 inch long. Stamens as long as the perianth. Berry '2—*25 inch
diameter, red.
Occurs along the siibhimalayan tract and outer hill ranges up to 4,000 feet.
not very common. Flowers : October-November.

Probably

3. Asparagus aclscandens? Roxb.—An
undershrab with annual
erect or scrambling stems up to 10 feet high and *75 inch diameteiv
Baric, smooth, pale brown. Branchlets subtended by a stout sharp
spine up to '75 inch long, straight', either ascending or reflexod.
Twigs striate and scabrid on the ridges. Cladodes '4—*9 inch long, in
tufts of 5—'25, straight, acicnlar. Flowers white, in numerous racemes
1—4 inches long; racemes simple or branched, often bearing cladodes
towards the top. Pedicels *l-*2 inch long, filiform, jointed above or
below the middle. Perianth scarcely *1 inch long. Stamens shorter
than the perianth. Berry *3-*4 inch diameter, subglobose, more or less
3-lobed, red when ripe, containing 1—3 shining black spherical seeds
'2«inch diameter.
Occurs throughout the siibhimalayan tract and the central and outer hill ranges up
to 5,000 feet. Fairly common. Flowors : October-November. Fruit : April.

I . Asparagus Curillus, Buck.-Ham.—An
undershrub with erect
or subscan^ent stems 2—6 feet high and up to *3o inch diameter.
Bark pale or straw-coloured. Branchlefs subtended by a slender sharp
spine up to '75 inch long, nearly straigl.it. Twigs striate and scarbid
on the ridges. Cladodes '1—'25 inch, long, in tnfts of 3—10, nearly
straight, flattened, linear-oblaneeolate, acute. Flowers "25 inch diameter
white, in few-flowered racemes; racemes "5—2 inches long, solitary or
2-3 together, simple or branched, naked or bearing cladodes. Pedicels
\l-*2 inch long, jointed at or below the middle. Perianth *15 inch long.
Stamens shorter than the perianth. Berry "2—'4 inch diameter, subglobose, red. Seeds 1-2, shining, black.
Occurs throughout the hills between 3,000 and 8,000 feet. Common in open hwnj
forest and in secondary scrub. Flowers : May—July. F r u i t : October-November,
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* L3JXXIX.-~PAI,MACEJE.
Shrubs or trees, usually with a terminal unhranehed crown of largeleaves, sometimes sea-ndent. Leaves alternate, plaited, palmate or
pinnately divided, rarely simple; petiole shea tiling. Flowers mostly
small in simple or branched inflorescences (spadices) sheathed at the
base and often at the base of the branches, dioecious, the males and
females nearly always differing in form. Perianth usually dry and
coriaceous, in 2-3-merous whorls, usually free, imbricate or valvate.
Stamens 3 or 6, rarely more. Ovary superior, apocarpous, of three
1-celled carpels, or syncarpous and 1—8-celled; stigmas usually sessile;
ovules 1-2 in each carpel. Fruit various, apoearpic or syncarpic,
in dehiscent.
T.—fltemless or with erect stems.
1. Leaves pinnate.
(«•) Leaflets more than 1 inch broad, lower not
spinescent
...
...
... 1. Wallichia.
J (b) Leaflets 1 inch broad or less, lower spinescent 2. Phcc-tiix.
2.* Leaves fan-shaped
...
...
... 3. Trachtjcarpim.
TT.—Stems scarwbnt
...
...
...
... -i. Calamus.

X. WALLK'HTA, Ro.rh.
Stemless or rarely simple-stemmed palms. Leaves pinnatiseel;
leaflets linear or oblong, irregularly toothed, base enneare. Spafhes
many, tubular, clothing the peduncle of the spadix, upper ones large.
Spadices interf oliar, monoecious or polygamous; males ovoid, excessively
branched and dense-flowered; females looser-flowered. Male flowers
symmetric; calyx cylindric or capillar, membranous, truncate; corolla
cylindric, deeply 3-iohed, lobes oblong valvate; stamens 6 on the corollatube, filaments short; pistillode 0. Female flowers much smaller,
subglobose; sepals orbicular, coriaceous, imbricate; petals triangular,
valvate; ovary 2-3-celled, stipitate. Fruit ovoid-oblong, 1—3-celled
and-seeded.
Wallichia densilora, Mart.—An elegant palm with little ot no
stem. Trunk sheathed. Sheaths villous, resolving into strong fibres.
Leaves i>—10 feet long. Eachis of young leaves clothed with rustybrov?n scurf disappearing from the upper portions as the leaves mature,
the lower half of the rachis often without leaflets. Leaflets many,
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alternate or subopposite or the lower 2—4-nate, 9—18 inches long,
oblong or linear-oblong, sinuate, acutely and finely serrulate with prominent midrib and many parallel nerves, dark glossy green above.
silvery white beneath; terminal leaflet triangular, more or less 3-lobed
with 3-4 strong nerves. Male flowers numerous, yellow, solitary or
the lower in pairs with a rudimentary female between, in numerous
slender spikes forming an axillary curved often pendulous spadix about
1.5 feet long. Spathes imbricated, equalling -the flower-bearing part
of the spadix. Female flowers purplish, crowded, arranged on the
stout ascending green branches of the spadix. Calyx very short, divided
to the middle into 3 rounded teeth. Corolla trifid. Spathes brown, conduplicate, the outer one sometimes very long and acuminate. Fruit
about *5 inch long, oblong, dull purple surrounded at the base by the
perianth.
Occurs in the central and cater hills between 1,000 and 8,000 feet. Fairly common
in the outer hills, usually in deep Khady ravines. Mowers: May—July according to
Blatter, but T think this requires confirmation for onr area.

2. PHOENIX, Linn.
Tall or short palms; stems clothed for a considerable time with the
bases of the fallen leaves. Leaves pinnate with linear, lanceolate or
ensiform leaflets which are frequently fascicled and often Spinescent.
Flowers coriaceous, in branched erect or ultimately drooping interfoliar
spadices. Calyx capillar, 3-toothed. Male petals 3, obliquely ovate;
stamens usually 6; pistillode minute or none. Female flowers globose;
calyx accrescent; petals rounded, imbricate; staininotles 6 or a 6toothed cup; carpels 3, free; stigmas sessile. Frnit an oblong drupe
with a fleshy pericarp,
Stem 30—50 feet higii. .Fruit 1—1'2 nielies long, orangeyellow when ripe
...
...
...
... 1. syhestrlit.
Stems 5—20 feet high. -Fruit •;;•—• 7 inch ion#, black
when ripe ...
' ...
...
...
... 2. humilfc.
Stem 0—6 inches high, globose, bulb-Iiko. Frnit ' 5 — ' 7
inch long, black when ripe
...
...
... 8. acaitlis.

1. Phoenix sylvestris, Roxb.—A tall graceful palm 30—50 feet
high. Stems rough from the persistent bases of the leaf-stalks.
Leaves 10—15 feet long; rachis compressed only towards the apex.
Leaflets 6—18 by *7—1 inch, glaucous, rigid, 2—4-farious, almost
spinous-pointed. Male flowers white, scented; spadix 2-3 feet long,
erect; peduncle much compressed. Spathes 12—16 inches long, scurfy,
separating into 2 boat-shaped valves. Mowers '25—*35 irffcb long,
numerous. Female flowers distant; calyx cup-shaped, obsolefcely 3toofthed; petals very broad, convolutely imbricate; spadix and spathe as
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in the male. Fruiting spadix 3 feet long, nodding; the peduncle 1—1*5
inches broad, much compressed, golden-orange coloured. Fruit 1—1*2
inches long, oblong-ellipsoid, orange-yellow.
This palm is ffiand wild in adjoining plains districts and is said to form extensive
forests along the Bamganga river in Eoliilkliand, but I am doubtful whether it actually
occurs wild within our area. There are I belisve some palms of this species planted at
Bageshar ix* the Almora district, The base of the stem is surrounded by a mass of small
roots. Flowers : April-May. Fruit : September-October.

2. Pfacemx hEMills, Royle. Vern. Khajur, Gen. Thakal KA
and H.—A medium-sized palm with stems 5—20 feet high and up to 12
inches diameter. Stems densely covered with the stumps of the leafstalks. Leaves 4—8 feet long, pinnate. Leaflets 10—20 by *4-*5 inch,
pliable, fascicled, more or less quadrifarious, bases thickened but not
decurrent on the common petiole, degenerating into spines towards, thebase. Male flowers "15—*2 inch long, creamy white, scented; spadix
about 12 inches long, rather longer 'than .the spathe; spathe about 2*5
inches broad and *5 inch thick, splitting to allow the inflorescence
to j)ass through. Female flowers yellowish-green, globose; spathe as
in the male. Fruiting spadix 1-4 feet long, bright orange-yellow; the
peduncle compressed, up to 3 feet long, and '75 inch diameter; spikes
o—10 inches long. Fruit *5—*7 inch long, oblong, chill red at first,
black with % glaucous bloom when fully ripe.
Occurs throughout the hills between 1,000 and 6,500 feet. Common in dry miscellaneous sal and chir forests, especially in shady ravines. In some places it is becoming
exterminated owing to the practice of removing the edible growing point of the stem.
Flowers: October-November. F r u i t : June-July. The species here described is var.
Lypica, Becc. For some years the growth is very slow and the stem being scarcely raised
above the ground level it much resembles P. acavlis. In sal forest the stem seldom
exceeds 5 feet high,

3. Phoenix acaulls, Buck:—Ham. Vera. Khajttr, Gen. Thdkal,
EA.—A dwarf palm; the globose bulb-like stem 6—9 inches diameter
and densely covered with the stumps of the leaf-stalks. I. Jeaves 3—5
feet long, pinnate. Leaflets 10—20 by *4—"8 inch, rather stiff, arranged
irregularly along the rachis or subopposite, the bases thickened and
slightly decurrent forming a raised ridge along the common rachis up to
*5 inch long, degenerating into spines towards the base. Male flowers
*25—'35 inch long, pale yellow; spadix about 6 inches long and 1—1*25
inches broad. Fruiting spadix 6—9- inches long, pale yellow; the
peduncle compressed, up to 4 inches long and "75 inch diameter; spikes
4—6 inches long. Fruit *5—'7 inch long, oblong, blueblack when ripe.
Ocovfs throughout the subhimalayan tract- in open grassy areas up to 1,500 fee".
Abunc&nt in many grasslands which are annually burnt such as the Patli Dun. The
stem is usually more or less completely buried beneath the ground. The whole fruiting
peduncle, and usually part of the fruiting spikes as well, is hidden between the leaf-bases.
flowers :' ^ o\ ember—January. F r u i t : April—May. •
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3.

TEAGHYCAEPUS,

Wcndl.

Tall unarmed palms. Leaves suborbicular or renifonn, plicateiy
multifid ; segments narrow, rachis 0. Spadices many v interfoliar, stout,
branched; spathes many, sheathing, coriaceous, compressed, tomentose;
bracts and braeteoles minute. Flowers small, po;lygamo-monoocious.
Sepals 3, ovate. Petals 3, broadly ovate, valvnte. Stameifs 6, fila* meiiis five. Carpels 3 ; stigmas 3, recurved. Drupes 1—3, globose
or oblong.
Tracfaycaspis Takil, Bccc. Vern. Takal or Jhagermt,
G-.—A
medium-sized palm with erect stem up to 30 feet high and 12 inches
diameter covered with a fibrous network, the ripper portion more or
less hidden by the persistent dead leaves which hang down. Leaves
3—6 feet long, fan-shaped, suborbicular, plicate, margin segmented; the
segments shortly bifid or bidentate at the tip, glaucous beneath.
Petiole 1—4 feet long, subtrigonous, the margins armed with minute
irregular subspineseent teeth. Flowers greenish-yellow, clustered on
the branches of a paniculate spadix 12—24 inches long; peduncle
compressed, 1—1'5 inches broad, reflexed in fruit.
Male flowers :
sepals suborbicular; petals twice as long as the calyx. Spathes 2-3,
8—10 inches long, reddish-brown, densely clothed with •deciduous
scurfy tomentum. Drupe reniform.
Occurs throughout the central and inner ranges between 6,000 and 8,000 feet, but
its occurrence is somewhat local, and I only know of throe localities whore it grows in
(xarhwal. It is usually found in shady forests of Quercm incana on north aspects, but is
sometimes associated with Quercus dilatata. Flowers : April-May.

4.

CALAMUS,

Linn.

Usually scandent palms armed with long spines or recurved
prickles, frequently climbing by the aid of long prickly flagella which
may be a continuation of the leaf-raehis or an appendage to the leafsheath or a- continuation of the spadix or its spathes. Heaves not
confined to a terminal crown, pinnate or pinnatisect, midrib often
armed. Spadices interfoliar, compound, with tubular QV open persistent spathes. Flowers small, polygamo-dioecious, in solitary or binate
spikelets. Male calyx cupular, 3-toothed; petals 3, acute, coriaceous:
stamens 6. Female calyx as in the male; corolla tubular below, 3-fid:
staminodes forming a cup. Ovary incompletely 3-celled, clothed with
retrorse scales; stigmas 3. Fruit with thin pericarp clothed with
m
polished retrorse scales.
®
* Calamus tenuis, Roxb. Vern. Bet, Gen.—A climbing palm, the
stems scrambling by means of prickles on the leaves and attaining 80
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feet high and "75 inch diameter. Stems smooth, bright green, more
or less covered by the persistent leaf-sheaths. Leaves 2—4 feet long,
pinnate; rachis armed beneath with one row of recurved prickles which
become smaller towards the tip. Leaflets many, smaller* towards the
top, 8—12 by "4—*7 inch, linear-lanceolate, acuminate, 3-nerved, the
nerves and margins with scattered bristles or prickles, dark glossy green
on both surfaces. Petiole stout. Petiole and leaf-sheath sparingly firmed •
with needle-like straight spines up to 1 inch long, the sheath bearing a
slender whip-life flagellum up to 8 feet long armed with recurved prickles.
Spadices branched, 4.—7 inches long, arranged along a common axillary
rachis which attains several feet in length and terminates in a prickly
flagellum. Spathes elongate, tubular; the lower 6—10 inches long,
armed with recurved prickles; upper scurfy. Flowers small, male in
3-4 series, female distichously arranged, in spikelets up to 4 inches
long, the lower often panicled in the male. Fruit resembling a small
cone, about '4 inch long, ellipsoid, clothed with closely imbricating
pale scales with dark-coloured margins.
Occurs throughout the snbhimalayan tract up to 2,000 feet. Abundant in swampy
localities. The serial stems are produced from rhizomes which run along the surface of
the ground and under favourable conditions the dense masses of hanging stseius with fcheir
prickly foliagg become almost impenetrable, Flowers : July-August.
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Herbs, rarely shrubby and then usually scandent; stem often a
tuber or jhizome bearing annual shoots. Leaves usually more or less
fleshy, simple, lobed or palnaately or pedately divided, membranous^
sheaths usually present at the base of the petiole or peduncle. Flowers""
small or minute, crowded on a. simple fleshy spadix with green
or coloured spathe, rarely few, bisexual or usually monoecious with the
male and female inflorescences on different parts of the same spadix,
very rarely dioecious. Spadix often produced beyond the flowers into
an " appendix ". Perianth 0 or inferior, cupular or of 4—8 segments.
Anthers in hermaphrodite flowers 4—8, in monocecious flowers 1-many,
often united into " synandria." Ovary entire, very rarely lobed, 1many -celled. Style 0 or various. Ovules 1-several in each cell.
Fruits mostly baccate, distinct or confluent.
A. Perianth present. Ovary 3-celled, cells 1-ovuled.
Spadix stipitate or sessile
...
...
.... 1.
B. Perianth 0. Spadix sessile.
JL'. Ovary 2-celled, cells many-ovuled ...
... 2.
%. Ovary 1-celled with 1 basal ovule ...
... 3.

Potho$,
Raphidophora.
Scindapsus.

1. POTHOS, Linn.
Herbs or shrubs scandent by means of the adventitious roots.
Leaves distichous, articulate to the usually winged petiole, simple.
Spathe small, reflexed, persistent. Spadix sessile or stipitate, peduncled
below the spathe. Flowers bisexual; sepals 6 with incurved tips;
stamens 6, filaments flat. Ovary 3-celled, stigma small, ovules 1 in each
cell. Berries 1—3-seeded.
Pothos Cathcartil, Schott.—An evergreen climber with dark green,
smooth, terete, woody stems which attain 60 feet high and *6 inch
diameter. Internodes '5—1*5 inches long. Leaves alternate, 3*5—7 by
1*25—2 inches, oblong or ovate-oblong, acuminate, base rounded, dark
glossy green ab©ve, pale and glossy beneath, thick, nerves indistinct.
Petiole '75—4 inches long, winged on either side to form a leaf-like
expansion *3—1 inch broad at the broadest part, slightly widening
upwards and rounded at the top. Peduncle solitary, axillary, "5—*7
inch long below the spathe, partly hidden by 4 or 5 imbricating bracts.
Spathe suborbicular, cordate, cuspidate, the edges incurved, '5-'6 inch
across,'green usually tinged with purple. Stipe *2-*3 inch long terminating in an ellipsoid, yellow, fleshy, many-flowered spadix "3—*5 inch long.
Berries scarlet, *5—*7 inch long.
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Occurs throughout the outer hill ranges between 1,500 and 2,500 feet.^ Not very
common and always in moist and shady ravines. It is mainly found climbing up the
trunks of trees but also occasionally on banks or rocks. The climbing stems produce
leaves which are more or less reduced, especially the blade. Certain branches near the
ground grow downwards instead of upwards. These produce reduced haves at first but
subsequently remain leafless. They root freely at the nodes in contact with the ground.
The normal climbing stems produce numerous drooping leafy branches 2—d feet long
which are flower-bearing. Flowers : March-April.

2. BAPHIDOPHOEA, Schott.
SuflVuticose climbers, clinging by their adventitious roots. Leaves
distichous, entire or pinnatifid, usually large; petiole geniculate at the
tip. Spa the coriaceous, ovate, acuminate, deciduous. Spadix sessile
above the spathe, stout, elongate. Flowers crowded, bisexual; perianth
0; staments 4—6 with very short flattened filaments. Ovary obconic,
truncate, sub-2-celled; ovules many, parietal. Berries many-seeded and
confluent.
Raphidophora glauca, Schoit,~kn evergreen climber with somewhat
woody stems up to 40 feet high and 1*25 inches diameter clinging close
to its support by means of strong adventitious roots. Bark smooth,
pale brown when old, bright green when young. Leaves 7—12 by 4«—9
inches, obliquely ovate, base cordate on one or both sides, pinnatipartite
with 1-2 deep cuts on either side of the midrib or. less frequently quite
entire, thick, glossy gx'een; lateral nerves arcuate. Petiole 4-5-12 inches
long, not winged but with a deep groove along the upper Surface over
which is stretched a deciduous thin membrane. Peduncle solitary, subterminal, rather slender, 2—4 inches long. Spathe 2*5—3*5 inches long,
fleshy, ovate-oblong or1 lanceolate-oblong, cuspidate, salmon coloured
inside. Spadix sessile, cylindric, pale yellowish, 2-3 inches long by about
*5 inch diameter. Fruiting spadix erect.
Occurs throughout the outer hill ranges between 1,500 and 4,500 feet. Abundant in
shady damp well-wooded ravines where it climbs up the stems of trees or over rocks
and steep banks. Flowers :• August-September.

3.

SCINDAPSUS, Schott.

Stout suffruticose climbers clinging by adventitious roots. Leaves
usually large, distichous, entire or'pinnatifid. Spathe coriaceous, acuminate, deciduous. Spadix sessile above the spathe/stout. Flowers
crowded, bisexual; perianth 0; stamens 4—6 with short flattened filaments. Ovaijy obconic, truncate, 1-celled; ovule solitary. Berries 1seeded, confluent or closely adpressed.
Scindapsus officinalis, Schott.—A deciduous climber with rather
soft and succulent stems up to 60 feet high and 2 inches "feaipeter
clinging close to the trunks of trees by means of adventitious roots.
Bart on young stems smooth, pale brown or pale ashy, on old stems
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very corky and deeply furrowed. Leaves alternate, G—1*2 by 4—8
inches, obliquely ovate-oblong, apex rather abruptly cuspidate, entire,
base rounded or slightly cordate, lateral nerves arcuate. Petiole 4—7
inches long, with a knee about '25 inch from the top, winged from the
base up to the laiee, -the base amplexicaul; winged base '6—*8 inch
broad gradually tapering upwards. Peduncle solitary, terminal, stout,
2—2*5 inches long. Spathe 4—6 inches long, oblong, terminated by a
cusp '5—"7 inch long, green outside, dull yellow inside. Spadix sessile,
cylindric, slightly narrowed at both ends, about as long as the spathe
and *75—1 inch broad, greenish-yellow. Fruiting spadix 5-6 inches
long and 1'25—1*75 inches diameter, pendent, with a scaly appearance
formed by the exposed surfaces of the closely adpressed but not confluent berries.
Occurs throughout the subhimalayun tract and outer hill ranges between 1,U00 and
3,000 feet. Very common in sal forest. Flowers : June probably.

*

*
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XCI.—GRAMINE^E.
Tribe Bambusece.
Perennial wosdy grasses, -often gregarious. Ehizome stout, creeping, usually knotted and tufted, producing ascending stems (culms) at
intervals., Culms cylindric, jointed, hollow between the joints, each
joint (node) giving rose to a thin or coriaceous sheath (culm-sheath) %
which terminates in a more or less imperfect blade. Cnlm-sheaths
alternate bearing buds in their axils. Leaves distichous, narrow, midrib
prominent; petiole very short. Blade jointed to the amplexicaul split
sheath, with an appendage (lignle) at the junction. Inflorescence
usually a large compound panicle with spicate branches. Flowers in
spikelets consisting of a number of bracts (glumes), the lower 1 or more
empty, the upper also sometimes' empty or bearing imperfect flowers.
Flowering glumes 1-several in each spikelet, each with an axillary
membranous bract (palea), enclosing a, flower between each flowering
glume and palea. Flowers usually of 2-3 small scales (lodicules)
representing the perianth, besides the stamens or pistil or both.
Stamens 3 or 6, rarely more or fewer; filaments capillary; anthers
versatile. * Ovary superior, l-celled; ovule solitary; stigmas 2-8. Fruit
a caryopsis,*pericarp adnate to or separable from the seed.
A. Small, bamboos. Culms Jess than 1 Inch diameter.
Stamens 3
...
...
...
... 1.
B. Large bamboos. Culms over 1 inch diameter.
Stamens 6
1. Calms with the lower branches thorny or
culm-sheaths with large fringed auricles ... 2.
2. Culms without thorny branches. Culm-sheaths
without large fringed auricles ...
... 3.

Arundinaria.

Bambusa.
Dendrocalamtts.

1. ABUKTD1NAEIA, Miclumx. (The Bingals.)
Erect, rarely climbing, shrub-like bamboos, usually tufted and
growing gregariously. Culms slender, nodes prominent, branches
fasciculate; Culm-sheaths thin, early deciduous; imperfect blade
narrow. Leaves, usually small. Inflorescence paniculate or racemose,
terminal on leafy or on separate culms. Spikelets 1-many -flowered,
compressed; flowers mostly bisexual; empty glumes % membranous,
unequal; flowering glume longer, concave, many-nerved; palea usually shorter than the flowering glume: Lodicules 3, ciliate. Stamens
3—6, usually 8. Ovary often hairy; style short. Pericarp adnate to
the see$\ •
. . . . . .
I.—Culms crowded into definite clumps.
1. Transverse
veins
conspicuous. Leaf-sheath
bristly at the tip
...
...
...

1.

spathifara.

§g4
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Transverse veins nil or very obscure. Leafslieaili not .bristly at the tip.
(a) Nodes without a distinct pale ring. Culmsheath £ra dually narrowed from the middle.
Bracts less than 1 inch long ...
... 2.
fahafa.
\b) Nodes with a distinct pale ring. Culm-sheath
#
narrowed only at the top. Bracts up to 2
inches long
...
...
... 3. Falconen.
IX.—Culms arising singly from a creeping rhizome not
#
forming definite clumps. Transverse veins conspicuous. Leaf-sheath bristly at the tip
... 4.
jaunsarensis.
Note.—Transverse veins when described as conspicuous are visible to the naked
eve when the blade is held up to the light. When described as obscure they are not
visible even with an ordinary hand lens as a rule.

1, Arandlnarfa spatiulera, Trin. Vein. Parikh or Tham,
(Jr.—Culms crowded into clumps, usually 12—20 feet long and '6—*8
inch diameter, when young greenish sometimes tinged with purple and
always with a whitish bloom, dark green when old with an incrustation
formed from the bloom. Internodes 10—16 inches long. Culmsheaths one-to two-thirds the length of the internodes, edges parallel
to near the apex, then narrowed to a truncately rounded tip *5 inch
broad; imperfect blade 1—4 inches long, subulate. Leaves 2*5—*5* 5
by *4—*6 inch, 2—4 at the ends of the twigs, transverse veins conspicuous dividing the leaf into numerous rectangles. Leaf-sheath
loose, persistent, ciliate on one edge, bearing at the top sliA't auricles
furnished with a few long purple bristles; figule ciliate, fnflorescence
usually on separate leafless culms, consisting of fascicled drooping
panicled racemes subtended by large papery bracts 2-3 inches long.
Spikelets 1-2*5 inches long, 4—8—flowered. Stigmas 3.
Occurs throughout the central and inner ranges between 8,000 and 11,000 feet.
Gregarious and very common. Usually associated with Quercus semecarpijolia and sometimes with Abies Pindrow,

2. Arandinaria falcata, Nees. Vern. Gadh-ningdl or Go/aningdl, G-.—Culms crowded into clumps, usually 6—12 feet long and
"4-*5 inch diameter, green and smooth covered with a conspicuous whitish
bloom when young, yellowish when old. Internodes 6—10 inches long.
Culm-sheaths as long as or up to 2 inches longer than the internodes,
gradually narrowed from the middle to a truncate tip;ftimperfect blade
*5~2 inches long, subulate. Laeves 3-4 by *2-*3 inch sometimes up to
12 by 1 inch on young shoots, transverse veins very obscure. Leafsheath glabrous; ligule membranous, dentate or lacerate. Inflorescence
on separate leafless culms, consisting of falcate panicled racemes subtended by short linear or lanceolate bracts less than 1 inch long.
Spikelets '5—*7 inch long, 2-sometimes 1-flowered, some sessile? others
on long slender pedicels. Stigmas 2.
Occurs throughout the fulls between 4,000 and 8,500 feet. Gregarious and very
common, usually associated with Quercus incana. I have measured a culm of this species
22 feet long and "8 inch diameter. It flowered gregariously in Garhwal in 1916.
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3. Irandlnaria Falconer!, Benth. Vera. Deo-niwjai, G.—
Culms crowded into clumps, usually 8—12 feet long, covered with a
glaucous bloom when young, yellow when old with an incrustation
formed from the bloom, the nodes usually with a conspicuous whitish'rinp.
Internodes 6—10 inches long. Culm-sheaths varying from less than
the length of one internode to the length of two internodes, oblong,
narrowed'only at the top to a truncate tip; imperfect blade 1—4 inches
long, subulate. Leaves 2—5 at the ends of the twigs, 3—6 by '5—'75*
inch, transverse veins absent. Leaf-sheath glabrous with ciliate
margins; ligule long, hairy. Inflorescence on separate leafless culms,
consisting of fascicled panicled racemes subtended by papery bracts
*75—2 inches long. Spikelets 1-flowered.
Occurs throughout the central and inner ranges between 6,500 and 8,500 feet.
Gregarious and common though less common than any of the other species of ringal. Tt
flowered gregariously in 1913 and 1914 in G-arhwal.

4. Arundlnaria jaunsavensis, Gamble. Vein. Jumra, Gi/om or
Santra, G-.—Culms arising singly from a creeping rhizome, not forming
definite clumps, usually 8—16 feet long and *5—*75 inch diameter,
.when young covered with a glaucous bloom, smooth and yellowish-green
when old. Internodes 7—15 inches long. Culm-sheaths usually two
thirds the* length of the internode, rarely exceeding it, broad at the
base, edges*nearly parallel in the lower half, narrowed at the top to a
truncate tip, glabrous, terminating in two auricles bearing stiff bristles;
imperfect blade 1—& inches long, subulate. Leaves 2—-5 at the ends
of the twigs, 4—6 by *5—*75 inch, transverse veins conspicuous dividing
the leaf into numerous rectangles. Leaf-sheath persistent, bearing at
the top short falcate auricles furnished with 5-6 stiff bristles; ligule
pubescent.
Occurs throughout the central and inner ranges between 7,000 and 10,500 feet.
Very common and gregarious, most frequent in association with Quercus semecarpifolia,
but also with Abies Pindrow and Quercus dilatata. I have measured a culm up to 2'2 feet
long.

2. BAMBUSA, Schreb.
Erect bamboos growing in dense or rather open clumps. Culms
small to large. Culm-sheaths various, often with very large fringed
crimped auricles. Leaves with inconspicuous transverse veins. Inflorescence a large compound panicle. Spikelets 1- many -flowered; empty
glumes 1—4; flowering glumes ovatte-Ianceolate usually mucronate;
pale^ aieeled, the keels ciliate or not. Lodicules 3, ciliate. Stamens
6. Ovary hairy above; stigmas 1—3. Pericarp thin, adnate to the
seed.
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Bambiisa arandinacea, WUU. Verm Kiinia bans, G-en. Kanwds,
H. Eng. Thorny Bamboo.—Culms 4—60 feet high and 4—7 inches
diameter, bright green, in very congested clumps with numerous stiff
leafless branches near the base which bear' strong curved thorns. Nodes
very prominent; internodes 12—18 inches long, the walls 1-2 inches
thick. Gulm-sheaths 9—12 inches long," striate, orange-yellow and
thickly ciliate with golden hair when young otherwise glabroui, rounded
e
at the top; imperfect blade triangular, sharply pointed, concave with
involute margins, densely felted within with dark bristly hairs, the
margins deeurrenfc on the sheath, wavy, plaited, long and thickly ciliated
but hardly auricled. Leaves seldom exceeding 8 by *'7 inch, secondary
longitudinal nerves 4—6 on either side of the midrib. Spikelets '5—1
inch long, glabrous; empty glumes 0 or 1-2; flowers 3—7, the lower
bisexual, the upper male, followed by 1—3 imperfect flowers.
This bamboo is not generally supposed to be indigenous in the Ganges valley.
Without going so far as to definitely contradict this belief I must nevertheless record
that in my opinion this species has, every appearance of being* both wild arid indigenous
in the Haldvvani Division. Here it is found in abundance east of the Nnudhaur river
where it commonly forms a fringe along the banks of iarai streams, and it is apparently
as common in the most remote and unfrequented forests as in those which might be
expected to have come in contact with present or past civilisations. In other divisions
this bamboo is rarely seen and then only where planted. This species flowered gregariously throughout the snbhimalayan tract in April, 1926.
0

3. DBNDBOCALAMUS, Nees.
#*
Erect unarmed bamboos, usually growing in dense clumps.
Culms medium-sized or large. Culm-sheaths often very large, imperfect blade narrow-triangular. Leaves without transverse veins.
Inflorescence a large compound panicle. Spikelets few-flowered, usually
iu globose heads; flowers usually bisexual; empty glumes 2-8, manynerved; flowering glumes like the empty; palea of lower flowers keeled,
of upper dorsally rounded. Lodicules 0 or rare. Stamens 6. . Ovary
hairy above. Stigma usually simple. Pericarp coriaceous or crustaceous, separable from the seed.
Culms 1-—i inches diameter. Leaves rarely over 1 inch
wide. Spikelets spinescent, yellowish . . . . . . . .
... 1. rtr ictus.
Culms 4—7 inches diameter. Leaves over 1 inch wide." ,' " «•
Spikelets soft, purple
. ...
...
... 2.
Ramiltonii.

• 1. Dendroealanras stricius, Nees. Vera. Bans, Gen.—Culms
densely tufted, 20—40 feet high and 1—4 inches diameter, glaucous
and covered with white scurf when young, often solid or nearly so near
'the base. Internodes 10—15 inches long. Culm-sheaths . a little
shorter than the internodes, glabrous or with blackish stiff hairs%tmate?
rounded at the top, ciliate at the edges, very slightly auricled; imperfect
blade elongate-triangular, hairy especially within. Leaves 1—10 by
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*2—1*2 inches. Leaf-sheaths striate, hairy, ending in a prominent
callus and short auricles with a. few deciduous cilia. Spike lets spinescent, in dense globular heads which are 1*5—4 inches apart and 1—1*8
inches diameter. % Stamens yellow,
Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and
5,000 feet. Abundant and gregarious throughout the Bhabar. Flowers gregariously at
long intervals but sporadic flowering also takes place every year. Flowers : MarchApril. Fruit : June.

2. Dendrocalamiis Hamilton!!, Nees. and Arn.—Culms fairly #
densely tufted, 40—60 feet high and 4—7 inches diameter, greyishwhite when young with dense adpressed pubescence, dull green when old,
usually naked below, often with very long branches arising singly from
the upper nodes, nodes towards the base of the culms often with small
abortive rootlets. Internodes 12—20 inches long, walls 'o inch thick.
Culm-sheath as long as the internodes or shorter, stiff, persistent, glabrous or with scanty patches of brown stiff adpressed hairs without,
truncate at the top and furnished on either side with small glabrous triangular auricles; imperfect blade often 12 inches long, narrowly ovatelanceolate, about three-fourths as broad at the base as the top of the
culm-sheath, glabrous without but with black sharp hairs at the base
within. Jjeaves 2—18 by *5—4 inches. Leaf-sheath with a prominent
shining ca%is at the apex. Spikelets soft, in semi-globular heads which
are 2 inches or less apart and *7—1*5 inches diameter. Stamens purple.
Apparently not indigenous within our area but is sometimes cultivated at elevations
up to 2,500 feet, and Mr. W . 7. Lambert informs me that it is found naturalised in the
Haldwani Division below the Pimagin temple. There are no specimens of this bamboo
from our area at either the Kew or Dehra Dun herbaria. It is one of the common bamboos
of Sikhim.

%!,
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Shrubs, erect or climbing, resin-ducts absent. Leaves opposite,
whorled or reduced to a short 2—4-toothed sheath, exstipulate. "Flowers
unisexual, dioecious, rarely monoecious, in axillary or terminal spikes or
cones. Male flowers; perianth 2-Iobed, valvate or spathaceous; filaments connate in a column: anthers 2—8, globose, 1—3-celled, sessile
or subsessile on the column. Female flowers; one erect ovole with one
integument prolonged into a tube (tubillus) which has the functions of
a style, and enclosed in a single or double perianth. Fruit (in the
following species) fleshy, consisting of succulent bracts enclosing 1-2
seeds.
EPHEDEA, Limu
•Leaves reduced to sheaths at the nodes of the branches. Male
flowers in short bracteate spikes which are whorled or in pairs. Female
flowers in pairs, or sometimes 8 or solitary.
Ephedfa Geravdiana, Wall—A low dense tufted shrub 6—18 inches
high with stems up to 1 inch diameter. Bark rough, reddish-brown.
Branchlets green, erect, often curved. Internodes *5—1*5 inches long
by about *05—"1 inch diameter, striate. Leaves reduced to sheaths at
the nodes of the branches. Sheaths *08 inch long, 2-toothed, Male
flowers 4—8, in bracteate spikes which are solitary or 2-3 together; bracts
rotund, obtuse, connate, about *05—*1 inch long; anthers 5—8. Female
flowers in 1-2-flowered, usually solitary spikes. Fruit "3-"4 inch long,
ovoid, red, succulent containing a sticky juice. Seeds 2, black.
Occurs along the main Himalayan range between 6,500 and 14,000 feet. Very
common on the inner dry ranges bordering Tibet where it grows on open exposed shingly
slopes or amongst rocks, Flowers : May—July. F r u i t : July—October,
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XCIIL—TAXACE.E.
. . Trees or shrubs. No vessels in secondary wood. Leaves mostly
narrow* linear or lanceolate. Flowers diclinous. Perianth 0. Pollensacs born on the undersurface of sporophylls (stamens) which aje
usually scale-like. Carpels (sporophylls) solitary or few. Fruit drupaceous ; seed exserted.
TAXUS, Toum.
A tree with many varieties. Flowers usually dioecious. Leaves
bifarious, linear. Male flower a pedicelled whorl of 3—8 pollen-sacs on
a peltate sporophyll. Female flower reduced to a single ovule, terminating a short peduncle clothed with imbricating scales, and seated on a
thick cup-shaped disk, enlarged in fruit.
» Taxus baccata, Linn. Vern. Thuner, Gen. Eng. Yew.—A
small evergreen tree up to 12 feet girth and 40 feet high, but usually
smaller. Stems branched low down and usually irregularly fluted. Bark
dark reldish-brown, rough, exfoliating in irregular thin, often papery
scales. Blaze *3—*35 inch, soft and somewhat fibrous, pink. Leaves •
1—1*5 inches long, linear, flattened, distichous, acute, narrowed into a,
short petiole which is dectirrent along the twig, dark green and shining
above, pale yellowish or rusty beneath. Male flowers in catkins which,
are subglobose and solitary in the leaf-axils. Stamens about 10.
Female flowers solitary, axillary, resembling leaf-buds. Fruit composed
of the enlarged cup-shaped disk which ultimately becomes succulent and
bright red, about^ *3 inch long, and surrounds the olive-green seed of
which only the tip is exposed.
Occurs throughout the hills between 6,000 and 11,000 feet. Scarce in the* central and
outer ranges, common on the inner ranges on north aspects in forests of Quercm seme*
carpifolia, Picea Morinda and Abies Pindrow. Flowers: April-May. Fruit: November.

m
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Trees or shrubs, mostly evergreen. Leaves usually needle-like or
scale-like, •always containing resin-canals. Flowers -diclinous. Perianth
0. Male flowers in deciduous catkins consisting of numerous sporopliylls(stamens) which are usually scale-like and bear 2—6, rarely more, 1celled pollen-sacs on the lower surface. Female flowers in cones consisting, of numerous scale-like open carpels (sporophylls) which are flat
or peltate and, bear either directly or on a special subsidiary, scale
(placental scale) 1-many ovules. Fruit usually a woody cone sometimes
berry-like. Seeds not exserted.
I.—Cones more or less woody -when ripe.
A. Cones falling off entire.
1. Leaves needle-like.
(a) Leaves in bundles of 3 or 5
...
...
(b) Leaves single.
* Leaves 4-sided, spreading in all directions ...
** Leaves flat, more or less distichous
...
#2. Leaves scale-like
...
...
...
B.* Cones breaking up on ripening.
1. Leaves flattened, more or less distichous
...
2. Leaves triquetrous, fascicled on dwarf shoots,
single and spirally arranged on long shoots
II.—Cones more or less succulent when ripe forming a
berry-like fruit
...
...
...
...

1.

Pinus,

2.
3,
4.

Picea.
Tsuga.
Cupressus.

5.

Abies.

6.

Cedrus.

7.

Jimiperiis,

, ,

1. PINUS, Linn. (The Pines.)
. • •
Evergreen trees, the branches whorled. Shoots dimorphic, long
shoots and dwarf shoots. Leaves dimorphic, those of seedlings and long
shoot® single, needle-like or reduced to scales, those of dwarf shoots
arranged in bundles of 2, 3 or 5, dwarf shoots shed with their leaves,
Flowers monoecious. Catkins borne on the shoots of the current year,
in whorls crowdgd at the base of the shoots. Stamens numerous, each
bearing 2 pollen-sacs, the connective produced in.a membranous tip.
Cones solitary or whorled; scales double, the lower (carpellary) small
disappearing in fruit, the upper (placental) bearing near its base 2
reversed ovules and becoming hard and woody in fruit, Eipe cone
formed from the imbricating placental scales. Seed usually winged.
^Leaves in bundles of 3. Cone of thick woody scales
... 1. hngifolia.
Leaves in bundles of 5. Gone of slightly woody scales ... 2. excels a.
Dr. Brandis in his Forest Flora gives Dr. Jameson as his authority for stating that
Pinus Gerardiana. Wall, occurs between Malari and Bampa in the Niti valley and tfrig
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statement has apparently been copied by subsequent authors though J. Jj. Stewart in his
Punjab Plants says that the dried specimens from this area at Saharanpur hardly agree
with P. Gerardiana. I was twice in this locality and failed to discover any pine except
P. ewcelsa through 1 made a close search and I feel convinced therefore that P . Gerardiana
does not occur. This pine has a smooth bark with leaves 2—4 inches long in bundles
of 3.
•

1. Finns longifolia, Roxb. Vera. Ghir, Gen. Salla, NG- and
EA; Kolain, NG-.—A large evergreen tree commonly attaining 8 feet
girth and 120 feet high. Bark of poles and immature trees grey or
pinkish-brown, very rough and deeply fissured longitudinally; of fully
mature stems fairly smooth split up by a network of shallow cracks into
irregular scales. Leaves in bundles of 3, 9—12 inches long, bright
green, each bundle surrounded at the base by a persistent sheath of budscales *5—1 inch long. Catkins '5 inch long. Cones on short stiff
stalks; solitary or- 2—5 together. Eipe cones 4—8 inches long, 8—5
inches diameter; scales very thick and woody with a pyramidal pointed
or recurved beak. Seed "3 inch long with a long thin membranous
wing.
Occurs throughout the hills between 1,500 and 8,000 feet, but not found in the
dry interior ranges. Forms extensive forests which are remarkable for the general absence
of other tree species, though Quercus hicana is a frequent'associate at higher elevations. At
G-waldam in north Garhwal I have measured a tree 14*5 feet girth and 150 feet high.
Flowers : March-April. Cones ripen January—June.

2* Pinus excelsa, Wall. Vern. Chilla or Safed-chkilu, NG-.
Dhumsala, EA. Bug. Blue Pine.—A large evergreen treo commonly
attaining 7 feet girth and 100 feet high. Bark of poles quite smooth and
greenish-grey; of older stems pale grey and rough with vertical cracks;
of fully mature stems pinkish-grey or pinkish-brown split up by a network of deep, or shallow fissures into irregular scales usually about 2-3
inches across and 6—9 inches high. Leaves in bundles of 5, 4—8 inches
long, bluish-or greyish-green, slender, drooping; sheath of bud-scales
deciduous. Catkins *3 inch long. Cones at the ends of the shoots,
usually 2-3 .together. -Eipe cones 6—12 inches long, cylindric; scales
only slightly woody with obtuse tips. Seeds *3 inch long, wing 3 times
the lengtH of the seed.
Occurs wild along the main Himalayan range between 4,500 and 12,500 feet.
Extensively introduced in plantations in other parts of the hills, but not indigenous.
Abundant on the diy inner ranges where it often occurs pure as a heYt immediately below
thai; of Betula utilis; here it attains its maximum elevation. South of the main range it
occurs more locally and is usually found associated with Quercus hicana, Picea Morinda
and Oupressus toruhsa: hero its ransre extends from 4,500 to 8,500 feet. I have measured
trees in North Garhwal of 12 feet girth and 90 feet high,.also of 7 feet girth and 140 feet
high. Flowers : April—June. Cones ripen September—November.

"/

^
'
2. PICEA, Link. (The Spruces.)
Large evergreen trees,, the branches whorled. Shoots nol^dijnorphic, only long shoots present. Leaves scattered, spiral, 4-angIed in
section, acute, jointed at the base. Cones pendulous; scales persistent,
IMded into cappellary • and placental, placental scales with two ovules
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side by side on the upper surface. Eipe cone formed from the imbricating placental scales.
Plcea Momda, Link. Syn. P. Smillrkma, Boiss. Vein. Raga,
Kathela or Kala-chivlu, NG.—A large evergreen tree commonly attaining 15 feet girth and 160 feet high, with whorled horizontal or drooping
branches and hanging branchlets. Bark reddish-brown or pale grey,
rough, exfoliating in thin woody plates; on very old trees split up into
large polygonal or oval scales with shallow cracks between. Blaze *5—*75 inch, fibrous, pink freckled with orange-brown. Leaves 1—1*5 inches
long, spirally arranged all round the branches, needle-like, stiff and
pointed.- Flowers monoecious. Catkins "75—1 inch long, solitary,
erect, nearly sessile in the axils of the upper leaves. Stamens with 2
linear pollen-sacs, the connective produced. Cones solitary and terminal;
carpellary scales disappearing in fruit; placental scales bearing 2 reversed
ovules near the base. Eipe cones 4—6 by 1-2 inches, pendulous;
placental scales coriaceous. Seed '2—*25 inch long; wing *5 inch long,
obliquely spathulate.
9
Occurs along the main Himalayan range in North Garhwal between 6,000 and 11,000
feet, but I have no record of its occurrence in the Almora district. It is found in Garhwal
on both sides of the main range and almost invariably on north aspects. Occasionally it
forms pure forest, but is more usually mixed with Abies Pindrow or deciduous broad leaved
trees. In t l ^ Nandagini valley I have measured a tree 17 feet girth and 205 feet high and
near G-anoi m Dasoli a tree of 21 feet girth at breast height. Flowers : April. Cones
ripen October-November.

3. TSTJG-A, Gamete. (The Hemlock Spruces.)
Evergreen trees. Shoots not dimorphic, only long shoots present.
Leaves scattered, spiral, flat, narrow, jointed on the branch. Cones
small, pendulous; scales persistent, divided into carpellary and placental,
placental scales with two ovules side by side on the upper surface.
Tsiiga Branoniana, Cart. Vern. Tansin, Bhotia. Bdghi or Pain,
EA.—A large evergreen tree up to 15 feet girth and 120 feet high.
Branchlets pendulous. Young shoots pubescent. Leaves *5—1 inch long,
more or less distichous, whitish beneath, tip obtuse, base narrowed to
a very short petiole. Petiole jointed to a Recurrent r'aised rib on the
branchlets. Flowers monoecious. Catkins *l-'2 inch long, pedunculate,
axillary and terminal. Stamens with 2 rounded pollen-sacs. Peduncles
slender, '05—15 inch long, surrounded at the base by a cluster of scales.
Cones solitary and terminal, *4--5 inch long; placental scales bearing 2
reversed ovules at the base. Eipe cones *7—1 inch long, ovoid; scales
rounded, coriaceous, persistent. Seeds *3—"35 inch long; wing oblong,
obttise. .
•-,,
Occurs on the main Himalayan range along the Darma and upper Kali valleys of
East Almora between 8,000 and 10,000 feet. Common. This is believed to be the*most
westerly extension of this species. Flowers : May-June. Cones ripen the same year.
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4. CUPRESSUS, Linn. (The Cypresses.)
Evergreen trees, branches whorled or not. Leaves; of seedlings
and young plants needle-like, in whorls of 3 or 4, spreading; of older
plants scale-like, -densely covering the shoots, the* tips spreading or
closely adpressed, opposite in pairs. Flowers monoecious. Catkins
numerous, solitary at the tips of the branchlets, ovoid, small; stamens
stipitate, peltate, bearing at their lower edge 2—6 globose pollen-sacs.
Cones composed of 4—12 decussate, peltate scales, those at the base and
apex sterile, the others bearing 2-many ovules. Eipe cone globose,
woody, composed of the peltate scales which touch one another at the
edges, but do not overlap. Seeds compressed or angular with lateral
wings.
Cap*essus toralosa, Don. Verm Sural, G-. Strait A.—A large
evergreen tree commonly attaining 12 feet girth and 150 feet high, with
rather short horizontal or drooping branches forming an almost cylindric
crown. Bark pale or dark brown often reddish, rough with large fairly
deep vertical fissures usually 1-2 inches apart, exfoliating in fibrous
strips. - Blaze "5—1*5 inches, pink, fibrous. Leaves of old plants '1
inch long or less, triangular, thick, with closely adpressed tips so that the
branches are not rough to the touch, closely imbricated on ijie youngest
twigs. Catkins *2-'3 inch long, often tinged purple, solitai^ at the tips
of the branchlets. Cones globose; scales 6—10. Eipe cones '5—*7
inch diameter; scales woody. Seeds compressed, about *2 inch across
the wings.
Occurs throughout the hills between 6,000 and 9,500 feet either wild or planted.
On the main Himalayan range it is common either in pure forest or associated with other
species, principally Quercus dilatata, Pirns excelsa and Picea Morinda. On the southern
slopes of,this range it is found almost exclusively on limestone. In the Kulgari Gadh,
Hawaii Beserve of North Garhwal I measured a tree 17 feet girth and 205 faet high,
whilst in 1915 an apparently sound tree close to Bumial Deota, Durmi, Dasoli, in North
Garhwal,measured 26 feet girth at breast height and 145 feet to where the top had been
broken off. Flowers : January-February. F r u i t : October-November.

5. ABIES, Juss. (The Silver Firs).
Tall evergreen trees. Shoots not dimorphic, only long shoots
present. Leaves spiral, needle-like, usually flattened. Cones erect,
scales thin, breaking, away from a persistent woody axis when ripe, the
carpellary scales smaller than the placental but occasionally longer and
projecting between them; placental scales bearing at the base 2 reversed
ovules. ;
Young shoots glabrous. Leaves up to 4 inches long, distich***
<ms
...
...
...
...
... 1. Pindrow.
' " , Young shoots hairy, Leaves up to 2 inches long, spreading
..'*•'. in all directions except below
...
...
'.,„ 2. Webbiana*

#
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i. Abies . Pindrow, Spach. Vern. Raga, Gen. Ranstila, SG-.
Dodimma, Chilla, Ghildi and Jhilla, XG. Raisol, EA. Eng. Lowlevel Silver Fir.—A large evergreen tree commonly attaining 10 feet
girth and 140 feet* high with a narrow cylindric crown of horizontal or
drooping branches. Bark dark grey or brown, rough, becoming more or
less deeply furrowed with maturity, exfoliating in irregular woody scales.
Blaze *75—1 inch, somewhat fibrous, uniform deep reddish-brown or
purplish-red. Young shoots glabrous. Leaves "5—4 inches long, dis- tichous, those above much smaller than those below, flattened, lower
surface with two pale glaucous bands on, either side of the raised midrib,
glossy dark green above with depressed midrib, the tip notched. Flowers
monoecious. Catkins *5—"7 inch long, clustered. Stamens with 2 linear
pollen-sacs;' connective produced. Cones solitary or in distant pairs,
erect, situated a little below the tips of the shoots, dark blue or purple.
Eipe cones erect, cylindric, 4—7 by 1*5—3 inches; scales crustaceous.
Seed *4-*5 inch long, wing longer than the seed.
Occurs throughout the central and inner ranges between 7,000 and 10,500 feet and is
also*represented in the outer ranges by a small outlier to the cast of Nairn T.il. Abundant
on the slopes of the main Himalayan range, usually on north aspects. It is found both
pure and mixed with Querous semecarpifolia or spruce. In the forest above Gulabkoti in
North Garhwal I have measured a tree 16 feet girth at breast height and 175 feet high.
Mower's : Ap3tl-May. Cones ripen September—November.

2» Abfes Webblana, Lindl. (Vernacular names similar to those
given for A. Pindrow).—A tree very similar.to and perhaps not specifically distinct from A. Pindrow. It is however found at higher elevations, namely 8,500 to 12,500 feet and is confined to the main'Himalayan
range where it is abundant and usually associated with either Betula
utilis or Quercus semecarpifolia, especially the former. I have twice
found the two firs growing side by side, but this is exceptional. It is
usually mature at 5 feet girth and 80 feet high though I have measured
a tree of 12 feet girth and 105 feet high. The bark is often blackish
and less deeply fissured than in A. Pindrow, The young shoots are hairy.
The leaves are '5—2 inches long and spread out from the shoots in all
directions except beneath. The cones are shorter and thicker than in
A. Pindrow.
6. CEDEUS, Loud. (The Cedars.)
Large evergreen trees. Shoots dimorphic, long shoots and dwarf .
shoots. Leaves spiral, triquetrous, acicular, jointed near the ba&e.
Cones, erect, scales deciduous, divided into carpellary and placental,
plaoenflal scales with two ovules side by side on the upper surface.
Qedrns Deodava, Loudon. Vern. Deodar, Gen.—A large evergreen tree commonly attaining 10 feet girth and 100 feet high* Bark
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dark brown often reddish, old stems with a network of deep furrows
separated by woody ridges. Blaze 1*5—2 inches, pinkish-brown. Long
shoots with the needles solitary and. arranged spirally, dwarf shoots with
the needles arranged in dense whorls. Leaves l-r-1'5 inches long.
Flowers usually monoecious. Catkins solitary at the ends of the branchlets, eylindric, 1—1*75 inches long; stamens with 2 oblong pollen-sacs,
the connective produced as a flattened appendage. Cones solitary at
* the ends of the branchlets; placental scales large, carpellary small, the
former bearing 2 reversed ovules near the base. Ripe cones erect, 4-5
by 8-4 inches; placental scales woody breaking away from the stout
woody axis. Seed '3—*6 inch long; wing longer than the seed.
Only truly indigenous in the north of Garhwal which was till recently considered
the eastern limit of this species. However Mr. J. V. Collier has now recorded its occurrence
at the head of the Kumauli valley in Nepal, vide the Indian Forester for February, 1924.
North of the main Himalayan range in North Garhwal it occurs plentifully between 8,000
and 11,000 feet either pure or mixed with blue pine and spruce; South of the main range
it is very scarce and is found usually mixed with, cypress between 6,500 and 8,000 feet.
It has been introduced with varying success in all hill Divisions. I have measured a tree
near Pandukeshwar 14 feet girth and 170 feet high and another close to Ganoi village in
Dasoii 30 feet girth at breast height. Flowers : September-October. Cones ripen OctoberNovember of,4 the following year.

7. JUNIPBEUS, Linn. (The Junipers.)
Evergreen shrubs or small trees, aromatic. Leaves ofteij glandular
on the back, needle-like in whorls of 3 ; or scale-like, opposite, in pairs
or threes; on young plants and vigorous shoots subulate, spreading.
Flowers monoecious or* dioecious. Catkins small, cylindric, ovoid,
axillary or terminal, solitary; stamens decussate or in threes, connective
enlarged, ovate or peltate at the apex, bearing 2—6 globose pollen-sacs
near the base. Cones composed of 2—6 opposite or ternate scales, the
scales usually not all fertile; ovules 1-2 to each fertile scale, upright.
Fruit a berry-like cone, more or less succulent, smooth or marked by
the tips of the scales. Seeds not winged.

%

, I.—Leaves in whorls of 3, ascending or spreading, the
tip not adpressed, lower surface glaucous concave.
1. Mowers axillary. Leaves '2—'5 inch longCones 1—3-seeded
...
...
...
2. Flowers terminal. Leaves *l-*2 inch long.
Cone 1-seeded
...
...
,..
II,—-Leaves of two kinds; .normally on branches of mature
plants thick, scale-like, decussate, the tip closely
adpressed. Flowers terminal.
" 1. An erect tree. Foliage open, pale and. somewhat glaucous. Cone 2—5-seeded
...
2. A procumbent shrub. Foliage dense, dark green
and not glaucous. Cone 1-seeded
...

1.

communis.
*
2. recurva.

3. macropoda-.
"*•
4. pseudo-sabina.*

•. " 1 / Juniperas communis, Linn.
Vern.'. Jhora, NG.—An evergreen shrub with procumbent spreading stems not rising more than 24
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inches above the ground. Leaves *2—'5 inch long., in whorls of 3, linear,
sharply pointed, spreading nearly at right angles to the branchlets, convex
on the back, concave and glaucous beneath, jointed at the base and continued down th$ stem with a large gland on the decurrent portion.
Flowers dioecious, axillary. Fruit "3-'4 inch long, subglobose, blue-black,
glaucous, the tips of the scales visible at the apex. Seeds 1—3.
Occurs on_ the dry inner ranges bordering Tibet between 9,000 and 14,000 feet.
Bather scarce, It is found in expos 3d open positions often in coiupimv with other member*.
of the genus. Flowers : April-May. Emit : October of the second year.

2. Jnniperus vecurca, Bueli.-Ham—Aii
evergreen shrub with procumbent stems up to 2 inches diameter which curve upwards at the
tips rising 2—4 feet above the ground. Leaves "1--2 inch long, in
whorls of 3, lanceolate, sharply pointed, ascending, loosely imbricated,
somewhat incurved, back convex, lower surface concave and somewhat
glaucous, base not jointed, decurrent with a large gland on the decurrent
portion which is often produced along the back of the free portion.
Flowers dioecious, terminal or terminating short lateral branchlets.
Eruit *3-'4 inch long, ovoid, black. Seed 1.
Occurs along the main Himalayan range on both its northern and southern slopes
between 10,000 and 12,500 feet. Rather scarce. This is I believed tbe only juniper fonnd
on the southern slopes where the rainfall is heavy. It is found on open steep hillsides. In
the absencejrf flowers or fruit this species might be mistaken for a small-leaved J. communis,
but whereas ^n J. communis the foliage is very prickly when grasped in the hand this is
not the case with J. recur m. Flowers : June-July. Fruit : November of the second year.

8. Jtmiperus macs?op0daf Boiss.
Vern. Padmar or .Padnmk,
NG-.—A small evergreen tree up to 9 feet girth and 30 feet high with a
rapidly tapering stem. Bark light brown or pale grey, very rough,
exfoliating in coarse fibrous strips. Blaze white. Foliage pale somewhat glaucous green. Leaves of two kinds; on young seedlings and
some of the lower branches subulate, pointed; on most branches scalelike, "05—"15 inch long, closely adpressed, with a large oblong or elliptic
gland in the centre of the back. Flowers monoecious, the male at the
tips of the branchlets, the female terminating short side branchlets.
Fruit *3 inch diameter, globose, blue-black with a faint glaucous bloom,
the tips of the scales forming transverse ridges. Seeds 2—5.
Occurs on the dry inner ranges bordering Tibet between 8,500 and 12,000 feet.
Not uncommon round Malari and is also found at Milam but its 'distribution appears to
be very localised. It has a gregarious tendency and forms open forest on exposed south
slopes either pure or in company with deodar and blue pine. Flowers : May-June. F r u i t :
October.

9. Jimiperas pseiido-sablna, Fisch. and Mey. Vern. Bitaru or
Chapqp-hitam, NG-. Pumar, NA.—An evergreen shrub with procumbent stems up to 6 inches diameter which arch upwards rising as a rule
1—3 feet above the ground, but occasionally up to 6 feet high. Ba*k at
first reddish-brown turning grfey, very rough, exfoliating in coarse
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'fibrous strips. Foliage dark green, not glaucous. Leaves of two kinds;
on young seedlings vigorous long shoots and some of the lower branches,
flattened, more or less spreading, with sharp tips; on most branches.
scale-like, closely adpressed, the backs obtusely keeled, so that the
branchlefcs are 'more or less quadrangular; gland narrow-linear, not very
conspicuous. Flowers dioecious, terminating short or very shqjrt lateral
Jbranchlets. Fruit *3 inch long, ovoid, blue when ripe.. Seed 1.
Occurs on the dry inner ranges bordering Tibet between 9,000 and 14,500 feet.
, The commonest juniper of this tract and often abundant, though hi places nearly exterminated for fuel. Each plant when mature covers as a rub an area of several square
yards. It is somewhat gregarious, but individual plants are always scattered. It grows
on open often rocky ground. .Flowers : May-June. Pruit: July—September.

t

ABBREVIATIONS.
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ABBREVIATIONS.
In recording vernacular names, the localities or Forest Divi
where such are in use have been abbreviated as folknv'.s :•—
1STG = North Garhwal Division.
SG = South Garhwal Division.
*
EK = Eanikhet Division.
CA = Central Almora Division.
<» EA = East Almora Division.
oNT = Naini Tal Division.
HD = A11 the above six hill Divisions.
G = Garhwal District.
A = Almora District.
L = Lajrusdowne Division.
U = Kalagarh Division.
E = Eamnagar Division.
H = Haldwani Division..
BD = A11 the above four Bhabar Divisions.
All=All Divisions, hill and Bhabar.
Ge'H = Used to show wide distribution.
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GLOSSARY OF BOTANIC TERMS
(including the meanings cf some specific names).

A
Abortive, imperfectly developed.
Acauhis, without a stem.
Acicular, slender or needle shaped.
Accrescent,, said of parts of the calyx or
corolla, that persist and increase in size
. after flowering.
Aculeate, armed with prickles.
Acuminate, tapering to an acumen, or
sharp point.
Adelphous, a term used in compounds with
a numeral,. e.g., stamens monadelphous, meaning that the stamens are
united into one bundle or tube.
Adherent, said of dissimilar parts when
united but separable without laceration.
AcQiate, said of t h e . union of dissimilar
parts.
Adpressed, lying, close against throughout
the whoje- length as hairs lying along
a stem % against the surface of a leaf.
Adventitious,^ said of organs arising in an
unusual position.
Alatus, winged. .
Albiflorus, with white flowers.
Albuminous, said of seeds having albumen
or . nutritive substance often found surrounding the embryo.
Alternate, said of leaves placed singly on
the stem, one at each node,
Ampiexicaul, clasping the stem.
Anastomose, to join up like the fine veins
in a leaf, so as to form a net.
Anatropons, said of an ovule having the
micropyle next the hilum and the part
where the seed coats unite with the
nucleus at .the apex.
Androgynophore, a stalk or stipe elevating both the stamens and the pistil of a
flower.
*
Androgynous, said of an inflorescence which
bears both mals and female flowers.
Angustifolius, narrow-leaved.
Annular, disposed in a ring.
AntherifeMus, bearing anthers.
Anterior, said of the portion of an axillary
flower that faces outwards from the
axi|»o£ inflorescence.
•Aphyllous, without leaves,
Apicuiate, having an apiculus or shortpointed tip.
Apocarpous, having the carpels separate
from each other.
Arborescent, tree-like in size or "appearance.

Arbor eus, tree-like.
Arcuate, curved like a bow,
Areolate, divided up into or marked with
areoles or small spaces clearly rutlined.
Argzdits, sharp, pointed.
Aril, arillus, an accessory seed-covering
produced after fertilisation and. arising
from the placenta or i'umcle.
Aristate, bearing an awn or bris:Ie.
Armed, having spines, thorns or prickles.
Articulated, jointed.
Ascending, directed obliquely upwards.
Asexual, having neither male nor female
organs.
Asper, rough.
JUvo-i in compounds, blackish.
Attenuate, narrow and gradually tapering
Auricle, an appendage like the lobe of the
ear.
jLnrieulate, having auricles.
Australia, southern.
Awn, • a bristle-like appendage.
Axil, the npper angle -between a leaf and
its stem or twig.
Axile, said of placantso attached to the
inner angles of the cells of a compound
ovary.
Axillary, in or relating to an axil.

B
Baccat?, berry-like; pulpy throughout.
Bqcillaris, used for making walking sticks.
Barbatus, bearded.
Basal, attached to or arising from the base.
Basiflxed, said of an anther.with connate
cells attached at the lower end to the
top of the filament.
Bellus, pretty, handsome.
Bi- (in compounds) two, twice, doubly.
Bilabiate, two-lipped, a term applied to
some gamopetalous flowers, the upper
'lip usually of two united petals, the
lower of three.
Bisexual, said of flowers which have
stamens and pistil in the same flower,
Bombycinus, silky,
Brachystachyum, with short spikes.
.Bulb, -a leaf-bud usually underground,
composed of a short fleshy axis enclosed
in fleshy scales, e.g., onion.
Bulbil, a small bulb usually applied to
those which arise in the axils of the
leaves of Dioscorea, or on the inflorescence of Aga*e«
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Comose, furnished with a tuft of long soft
hairs.
CadncoisSj falling off early.
Concinnus, neat or elegant.
Gasius, bluish-grey.
Conduplicate, folded together lengthwise.
Cffispitose, growing in tufts.
Cannate, said" of the union of similar
Cailose, bearing leathery or thickened hard
paits.
m
parts.
Connect!Ye, that portion of the stamen
Callus, a hard projection.
which unites the two lobes of the
Calyclue, pertaining to or resembling the
anther.
calyx.
Conniving, or Connivent, having* the parts
CalyGulxs» a minute wh:-rl of bracts below
or organs arching over or converging at
the calyx, resembling an additional
the apes.
. . ..
calyx.
Contorted, twisted in one direction upon
Caiyptra, a cap or hood; Calyptrate,
itself; ..with one margin of each leaf
hooded.
wit inn and the other margin without
Campanulate, bell-shaped.
the coil.
Candidus, pure white.
Convolute, contorted (only in Aestivation).
Oanescantj covered with very short p r e s Cordate, heart-shaped.
ence giving
the surface a greyish i Coriaceous, leathery, thick, and tough.
T
w hite hue.
Corm, a bulb-like fleshy stem or ba::e of a
Canusj hoary, grey.
stem.
Capitate, head-shaped or collected into a
Comutus, horned or spurred. .
head; dim. Capitellate.
Coralline, pertaining to or resembling the
Capreolaie, bearing tendrils. .
corona.
Capsular, like " a capsule or- dry dehiscent
seed vessel composed of more than one Corona, a whorl of" outgrowths from the
stamens or corolla.
• carpel.
Corymb, an inflorescence which has tne
Gameus, flesh-coloured.
lower flower stalks longer than the
Carpopbyll, a leaf which functions- as a I
upper, so as to bring all the flowers to
carpel.
about the same level; Corymbose, in
Cartilaginous,, hard and tough, as the skin
corymbs or having the c&aracter of
of an apple-pip.
corymbs.
Caryopsis, a one-seeded fruit with the perir
Costate, ribbed;
carp adherent to the seed.
Grassicaulis,
thick-stemmed.
Gatkin, a deciduous spike of unisexual
Crenate, with rounded• teeth; dim. Crenuflowers.
Caudate, 'tailed.
late.
Cauline, pertaining to the stem.
denatures, the minute notches of a
Gernuus, nodding.
crenate leaf.
Chlorophyll, the green colouring-matter of
Cristate, crested.
plants.
. Crustaceous, hard and brittle.
Cilia, thick marginal hairs forming a
fringe;
Ciliate, having cilia; dim. ! Culm, the characteristic hollow jointed stem
of grasses.
Ciliolate.
Cuncate, wedge-shaped.
Cinereous, ash-coloured.
Cupular, cup-shaped.
Circinate, coiled inward from the tip like
Cuspidate, tapering to a cusp or long rig'd
the young frond of a fern.
point.
Gireumsciss, dividing or opening circularly
or - transversely, as a capsule opening Cyathiform, wine-cup-shaped.
Cyme, an' inflorescence in which the main
by a lid.
axis ' and all the lateral axes are each.
Glrrhus, a, tendril; Cirrhose, bearing tendrils.
terminated by a flower and the flowerCladode, a flaftened Branch which assumes
ing proceeds outwards and downwards;
the form and function of a. leaf.
Cymcse, in cymes or having the
Clavate, club-shaped.
character of cymes.
Claw, the narrowed * base of certain petals.
Co'ccineus, scarlet.
I 'ystolith, a cell containing crystalline, concretions of calcium" carbonate..
Coherent, said of similar parts when united
• but separable without laceration.
Dcclinate, bent to one side or dowf^vard.
Collateral* placed' side by. side;
Decompound, said of a compound leaf the
Coma, a tuft of soft hairs; especially those
divisions and sub-divisions of which are
,. o£- -a seed.:
/ • •
also compound.

GLOSSARY OF BOTANIC TERMS.
Decumbent, inclined downwards but "with
the tip ascending.
Decuvrant, applied to leaves when the
blade is produced down the stern as a
wing or ridge
Decussate, said of leases arranged on the
stem in pairs, each pair being at right
angles to the pairs above and below i-:.
Definite, limited as to number, shape <:r
character. 8 Applied to stamens when
they are not more than about 2-.\
DeMsco, to open at maturity so as to discharge the contents; v. Dehiscocc2.
Deltoid, triangular in outline.
Dentate, toothed, with the margin cut into
triangular teeth directed ou'wards, iof-rward or backward; dim. Den'«en-

i
|
j
|
!
j
!
I
|
j
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Divaricate, spreading widely apart.
Darsal, relating t<> or attached !•<» ihe back.
jDorsiSzed, said d an anther attached to
the top of the filament by a part, n i
the whole of the back.
Drupaceous, resembling or relating to a
drupe.
Drupelet, a diminutive drupe.
Diilcis, agreeable to the night -/ Us*e
Dumelon:m, rolating to thickcis.

E

j
j 13, ex, without, out of (as a p:dlxj.
j Eburacous, ivory-white.
Echin&te, covered with sharp prickles cr
! brisiles, like a hedge-hog.
late
j Rlatus, lofty.
Dextrorse, twining towards the riglit (of j Elegans, cL.gant.
c'imbors).
; Emarginata, notched at the apex.
Di, Bis (prefix), two, twice, double.
| Endocarp, the inner layer of lite pericarp.
Dichasum, a false dichotomy in which | Eiisifcra:, sword-shaped.
two lateral shoots of nearly e jual ' Epi, upon (as a prefix).
strength arise from the primary axis j Epicarp, the outer layer of pericarp when
composed of three layers, viz., e]ii-, m-:zo,
below the flower which terminates the j
and* en£ocarp.
axis, the process being repeated by each ',
&& of branches.
j Epigyncus, growing upon or inserted on
the top of the ovary.
Dichotomous, forked in pairs.
j
Diclinous, having the stamens in one j Epiphyte, a plant growing upon, boL notnourished by, another plant.
flower and the pistil in another.
j
Did.;<mous, sightly two-Ihed or found in j Eriocarpus, with a woolly fruit.
pairs.
j Ernbcscens, blush-red.
#
EsiropMolate, having
no stro^hiole, or
Did^nainous, having two long and two
appendage at the hilum.
short stamens.
I
albumen,
the
B i t e ? , widely or loosely spreading.
j Exalhuminous, without
food material of the seed being stored
Digitate, applied to a compound leaf when [
in the embryo itself.
the leaflets are borne on the apex of I
Excelsu$, tall.
the petiole.
DHatatus, widened.
I Exilis, thin, lank and straight.
Dimorphous, occurring in two forms. ; Excewp, the cuter layer of the pericarp
when there are only two-layers, «'«.,
Usually applied to bisexual flowers,
exo- and endo-carp.
some having long stamens and sh/xt 5
;
style, others short stamens and long" Esser&ed, protruded beyond, as stamens
beyond, "the tube of the corolla.
style.
Extreme, turned or opening outwards.
Dioecious, unisexual with the male and
female flowers on separate plants.
F
Disarticulate, to break off ^at a joint or
break up into pieces at jVints.
j
Discoid, disk-like, flat and circular.
j Falcate, sickle-shaped.
Disk, a development of _the r e s e p W e of a ; Fascicle, a close or dense cluster.
flower as a cushion, cup, ring or glands; | F&siigiate, applied to branches which are
nearly parallel and point upward.
the central portion of the flower heads j
in Composite.
| Farioiis, used in compounds with a
numeral, e.g., Mfarious, in . two opDissepiment, the partition of an ovary con- j
posite rows.
sisting of the contiguous faces of two ;
carpels, when otherwise formed as by . Fenug (in compounds), bearing.
an outgrowth from the dorsal suture or • Ferruginous, the colour of iron rust.
Fid, cut at the margin but not very deepfrom thm placenta, it is said to be fa'se
ly. Used in compounds, e.g., piimaor «purioug.
tilid.
Distal, furthest' from the base. ^
j
Filameotose, thread-like.
Pistiehoes, arranged in two opposite rows,
Filiform, thread-like.
both rows being in the same plane.
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•HFimbriate, having a fringe or border of
fine thread-like processes.
I Hamate or Hamose f with the end curved
Fistulas hollow, tubular.
or hooked,
Flabellate, ur Mabelliform, fanshaped.
Hastate, spear-head-shaped.
Flaccid, soft, wanting in stiffness.
Haustorium, a root»like sucker, the sucker
Flavust yellow; Flavidus, yellowi.'h.
at the end of a parasitic root.
Flexuous, wavy, zig-zag.
Hebepetalus, with pubescent .petaLs.
Floribundus, bearing flowers in abundance.
Heterogamous, when male, female, bisexFollicle, a fruit of a single carpel dehiscing
ual and neuter florets or* any two cr
by one suture only, usually ihe v.'iitral.
three of these are borne in the same
' Formosus, beautiful.
flower-head.
Foveolatus, marked with smill phtio{>.
Hilum, the point of attachment of an ovule
Fragrant, sweet-scented.
to the funicle; the scar left en the seed
Frondosus, leafy.
by its separation from the funicle.
Fruticosus, shrubby.
Hirsute, covered with long and somewhat
Fugacious, falling off or fading very early,
stiff hairs.
Fulgid, shining.
Hispid, covered with long stiff bristly h^ire.
FUIYOUS, tawny.
Hoary, canescent, grey from fine pubesFunicle, the thread or stalk connecting the
cence.
ovule or seed with the placenta.
Homogamous, with the florets of a flower
head alike in sex.
Furcate, forked.
Hortensis, growing in gardens.
Fuscous, dark-coloured, greyish-browi.*
Fusiform, spindle-shaped, tapering at both
Humilis, low in stature.
Hyaline, colourless and transparent.
ends and somewhat bulging at
the
Hypanthinm, an enlargement or developcentre.
ment of the torus under the calyx or
G
perianth.
Hypocrateriform, salver-shaped; said of a
Gamopetalous, with united petals.
corolla with slender cylfcidric tube and
Gemmate, in pairs.
flat horizontally expanded, limb.
Genitalia, the sexual organs, stamens and
Hypogynous, inserted belCw the ovary.
pistil.
Hypoleiicus, applied to leaves with the
Gibbous, having a pouch-like swelling on
lower surface white.
one side.
Glabrous, without hairs or down.
i
Glabrate, Glabre3cenl, bec.ming g'abrous
Imbricate, overlapping.
or nearly so.
Imparipinnate, pinnate with a terminal
Gland, a swelling or excrescence of the
leaflet.
surface, dry or secreting oil or resin :
Incanus, grey or hoary.
an oil vesicle in the epidermis or in
Incised, cut sharply and irreguarly; Incisoleaves, flowers or fruit : a lobe of the
serrate, deeply serrate.
flower-disk.
Included, not protruded beyond the surGlaucous, bluish-grey
or b'uish-green;
rounding organ, i.e.,
stamens when
Glaueeseent, somewhat glaucous.
included within the corolla or its tube.
Globose, somewhat spherical.
Incumbent, leaning upon.
Indefinite, too many to be readily counted
Glochidia, barbed bristles.
Induplicaie, with the margins
folded
Glomerate, compactly clustered.
inward.
Glume, one ."tf the chaff-like bracts found
Indurated, hardened^
in the flowers of grasses, and sedges.
Integerrima, quite p entire.
Glutinous, sticky.
Intergnfolius, with' entire or simple leaves.
Inferior, situated below :—ovary, one wholly
Gracilis, slender.
adnate to the calyx-tube or nearly so.
Grandiflorus, with large 'flowers.
Inflorescence, the arrangement of flowers
Grains, pleasing,. agreeable.
on an axis; the axis with all the
Graveolens, with a strong somewhat unflowers it bears.
pleasant odour.
Insignis, remarkable.
«*
Gregarious, growing or tending to grow in
Inter, '(prefix), between.
* *
groups of the same species.
Interfoliar, said of a palm-spadix which
Gynophore, an elongation of the receptacle !
flowers while the. leaf in whose axil it
forming a stipe to-the pistil,
I
is formed is still green,
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Intea»fsetioIat% between ihe petioles.
Intra- (prefix), within.
Intrapetiolar, within the petiole or between it and the stem.
Iiitrorse, turned or »pening inward.
Iinokcre, InYolncnim, a whorl of bracts
surrounding several flowers; Iniroliicrate, having an involucre.
Involute, rolled inward.
Irregular flower, one in which the petals
or perianth segments are unequal in
size or shape or inserted at ur equal
distances,
Zsomeroug, having an equal number < f
members.
j
Jnliflora,

with catkin-like

inflorescence.

s
Keel (in a papilionaceous flower), the two
anterior petals which are usually more
or less united.

Ligule, die wi rap-shaped ray florets in
many Composite; a scarious projection from the ieai'-sheath of gra ses at
the junction of the blade; an < utgrow h
from the .inner face of certain petals.
Limb, the expanded portion of a gamopefalous flower or ti e blnde of a clawt d
petal or of a leaf.
Lineat, several limes longer than wide
with nearly parallel edges.
Lineolate, marked with fire lines.
Lip, one of the two divisions of a bilabiate
calyx or corolla.
Lofoulaie, having minute lobes.
Locellu8t a secondary division < f a cell;
Locellate, said cf an ovary d one cell
divided into two I ocelli or canpnrtments.
Loeulicidal, a form of dehiscence <f a r'po
carpel, the split be ! ng down the dorsal
suture, i.e., into the cell and not between the cells.
Loerfus, the cell of an ovary.
Lodiciiies, minute scales at the base r»f the
ovary of grasses representing the perianth.
Luc'diift, bright, clear, with a shining
surface.

L
Lacerate, irregularly cleft as if torn.
Laciniaie, irregularly cut into narrow segments, fringed with narrow lobes.
Lacunose, marked with minute pits or
depressions.
Laeylgate, smooth as if polished.
Lcevis, smooth.
Lagopns, lit, hare-footed, hence densely
covered with long hair.
Lamella, a thin plate.
Lanate, woolly.
Lanceolate* shaped like a lance head;
' narrowly ovate and tapering to both
ends.
Lanuginose, woolly or cottony, finer than
lanate.
Lappa cewt, bur-like.
Lasiocarpits, with pubescent fruit.
Latex, milky-juice.
LatifoMus, with broad leaves.
Left (twisted to She—, overlapping to
' the—, twining to the left) from r g h t
to left as viewed from rutside in fr. nt
• of" the coil or plant or flower bud-.
Legume, a pod. A fruit from a single
carpel opening by both sutures when
ripe.
Lenticellate, bearing len-icels or corky
f pots ion the bark.
Le.nticularis, like a double convex lense.
Lepldoie, covered with scurfy scales.
Ligtilatfi, strap-shaped.

M
Macro-(prefix), large.
Mammillate, having granular teat-like prominences.
Marcescent, withering without falling ofi.
Maritinius, belonging to the sea, confined
to the sea-coast.
Mesocarp, the middle layer of the pericarp.
Micro, (prefix), small.
Mitriform, shaped like an abbot's mitre.
Mollis, soft, tender, flexible.
Mon-, mono (prefix), one, alone, single.
Mosiliform, like a necklace, cylindric and
contracted at intervals.
Monoecious, hav : ng the stamens and pistil
in separa'e flowers on the same plant.
Montana, inhabiting mountainous regions.
Moschatus, having the odour of musk.
Mucro, a short,' straight, stiff, abrupt
point;
Mirronate, tipped wiib a
nmcro.
Muricate, rough with short sharp points.
Muticous, blunt,

N
Nanus, dwarf.
Nemoralis, growirg in g-oves.
Nerr.osw, wi+h many or prominent nerves.
Nitidus, shining.
Nivem, snowy white.
rTodose, knotty or knobby (chiefly of roqte).
Nutans, nodding,

578

GLOSSARY OF BOTANIC TEEMS,

Peduncle, the stalk of a flower or of a
cluster of flowers; Pedunculate, having
a peduncle.
Ob- (prolix), reversed <r inve.ted; e.y.,
Pellucid, transparent or translucent.
Obconic, shaped like an inverted cone.
Pel-ate, shield-shaped; said of a flat body,
ObdipIostemonouS) having twice as many
as a leaf, a(tached # to the stalk by the
i.Unien.-s as petals in two whorls, those
lower surface and not by the margin or
of the outer whorl being in>erted opbase.
posite the petals.
Penicellate, bordered or tipped vsjth brushOdoratm, sweet-smelling.
like hairs.
Officinalis, used in medicine or procurable
Penninewed,
Pcnnl veined,
having the
T in shops.
lateral nerves of the leaf
running
Oid (suffix and in compounds), res, robing,
straight from the midrib to the margin
like.
Penta-y (in compounds) five.
Opsm'lum, a lid.
Pentamerous, said of the flower when
Opposits, said, of leaves found in pairs ac
there are five members in each whorJ.
' the nodes one on either side of the stem.
Perianth, the floral envelopes, calyx or
Orientalist, eastern.
corolla or both: a term mainly used
Ovate, shaped like an egg in elevation with
when there is little rr no difference in
ihe broader part at the base.
size and appearance be'.ween the sepals
Oxy-'(prefix), shajp, sour.
and petals.
Pericarp, the ripened ovary with its consP
tituent parts, consisting sometimes of
two layers (exocarp and endocarp) or 1'
Pa'chy- (prefix), thick;
three (epi-, meso- and endo-carp).
Palea, the inner glume of the flowers of
PerigynoiiSf inserted around and awmy
grasses.
from the ovary.
Fallens, pale hi colour.
Persicum, a peach.
Pallidus, somewhat pale.
Petaloid, resembling petals.
Palmate, having the ribs of the leaf-lobes
Petiole, the stalk of a leaf; ad§>. P„-tioIat2.
or leaflets all meeting at the apex of the
Petiolde, the stalk of a M e t : a-dj
petiole, ihe segments like the extended
Petiolulate.
*
fingers of a hand.
Phyllo?ladium,
a branch modified t >
Piilmmerved, Palmiveined, having ribs
resemble a leaf in form and function.
. divergent from the point of insertion of
Phyllodiuffl, a petiole having the form and
the leaf.
function of a leaf, the blade being
Panicle, a loose compound inflorescence wi 7i
abortive.
usually the main asis racemose, the
P ictus, marked with colour as though
secondary and tertiary axes racenii se or
painted.
not.
Pilose, thinly hairy with long soft simple
Papillose, having minute nipple-like projechairs.
tions, .
Pinna, the primary'division of a comp und
Pappus, the ring of hairs or scales at the
leaf when itself divided into leaflets.
apex of the fruit in Compo-itas.
Pinnate, said of a compound leaf with
Papyracetts, papery, hence suitable for
leaflets or pinnae arranged on either ^Ide
paper-making.
of the raehis.
Parietal, said of placentae attached to the ,
wall of the cells of a. compound ovary. I Pinnule, the secondary division of a comParlplnnate, pinnate m with an even number j
pound leaf when itself divided
into
leaflets.
of leaflets, i.e., with" no terminal one.
Partite, divided but .not. quite to the base. | Pisiform, pea-shaped. -*
Parviflora, with small flowers.
| Pistillode, the abortive ovary .in m-ih
flowers.
Patent, widely spreading.
|
Placenta, the place or process in the ovary
Patulus, standing open, somewhat spread- j
on which the ovules are borne.
mgr
| Plahniliullus, having broad leaves.
Pectinate, with close narrow segments like j Plicate, folded lengthwise like a fa-.
.the teeth of. a comb.
| Plumose, with branches dispo-ed l&r the
¥e&&tet palmately divided with the lateral, j
plume on the shaft of a feathert #
segments two-cleft. . •
j Polygamous, with bisexual and unisexual
Pedicel, the- ultimate stalk supporting- a j
flowers borne by the same species on
single flower of an inflorescence; (
one or on different individuals.
Pedicellate, having a pedicel,
[ Polystachya, having many spikes.
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Pome, a fruit like an. apple; a succulent
inferior many-celled fruit tin; seeds in
dry cells with tough and har-i lining;
a, drupe with cartilaginous end<,carp.
Posterior, said of the portion of an axillary
flower that, faces towards the axis of
inflorescence.
Precalorius, used for a rosary.
Prickle, a sharp pointed outgrowth of the
epidermis.
Procerus, very tall.
Procumbent, lying for the whole or greater
part of its length along or close to the
ground.
Frotandrous, said of a flower when the
stamens mature before the stigm-..
Proximal, nearest the. ba*e or starting
point.
Pruinose, covered with waxy bsoom or
powder.
Pseud-, psendo- (prefix), false.
Puberulous, with" very short soft hairs
or down.
Pubescent, with soft hairs or down.
Pnlchelhis, beautiful.
Piilv&rnlentiis* powdered as if dusted.
;
Pulirinate, cushion-shaped.
Pumihs, low in stature.
Punctate, dotted with small glands.
j
Pnvgens, lit, ^piercing, hence bristly or \
spinous. *
Pi?stular, havEig slight elevations like ;
blisters.
J
Pi'tamen, the hard honv endocorp of a |
drupe; the stone of a stone-fruit.
i
Pijgmams, dwarf.
!
Pyrene, one of the small stones in a drup<\
Pyriform, pear-shaped.

Quadrate, square.
Quinate, 5-nate, with the parts
flower in fives.

of

the

R
Raceme, a form of inflorescence in which
the flowering axis* is long and undivided
and the flowers arranged on either aide
are on equal or nearly equal pedicels;
Racemose, in racemes or having the
character of racemes. .
Rachis, the prolongation of the petiole
in a pinnate leaf or the prolongation
of the peduncle of an inflorencence,
Often ^loosely used to include the
petfele or peduncle as the case may
be.
Radical, • relating to or springing -from
the root.

Ray, one of the radiating branches of an
umbel; Ray
ftorcts,
the
flowers
homo fiii ihe «i/cumfcrence of the
bends in Composite.
liitmosissimiis, very much branched.
Receptacle the portion of the axis of a
flower -fhar bears the sepals, petals
stamens and pistil; ;he abort axis bearing the flowers in Composite.
Regular, when the parts of each whorl in a
flower are alike.
Reniform, kidney-shnped.
Repand, with a slightly-uneven margin:
not quite sinuate.
Repens, prostrate and rooting.
Reticulation, the net-work 'made by the
veins in many leaves; Reticulate,
having ve;ns in the form < f a network.
Retinaculum, the hook-like funiele of
many of the Acanthacea\
Retrorse, directed backward or downward.
Retuse, having a shallow notch in a rounded apex.
Revolute, having the margin or apex of
the leaf rolled back upon the nnderface.
Rhizome, a root-stock or stem of root-like
appearance, prostrate or underground.
Right, (twisted to the™, overlapping to
the—, twining to the right). From left
to right as viewed from outside in fr nt
of the coil or plant or flower bud.
Riparius, growing by rivers or streams,
Robustvs, strong, sturdy.
Rostrate, beaked.
Rosulate, collected in a rosette; sa ; d of
leaves when radical and arranged in a
circle on or close to the ground.
Rotate, wheel-shaped; said of a regular
gamopefcalous corolla with short tube
and flat spreading limb.
Ruhicanlis, with a stem like a bramble.
Rubricaulis, with red stems.
Rugose, wrinkled; dim. Rugulose,
Ruminate, marked by transverse lines ordivisions like the albumen of the s e ^
of the nutmeg.
RuMcola, dwelling among rocks.

s
Saccate, swollen like a, little bag, as the
short spur of some petals.'
Sagittate, shaped like the head of an
arrow, i.e., with, two pointed downward
directed basal lobes.
Samara, a dry mdehiscent winged fruit.
Sanguineus, blood-red.
Sapidus, having a pleasant taste.
Sarmentose, hearing long slender byancbss
or runners.
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Scabrid, rough ish, somewhat saforous.
Scabrous, rough to the touch.
Scandent, climbing.
Searious, dry, thin and membranous and
not green.
Sohizocarp) n general name for a diy fruit
which oa maturity splits into oneseeded portions.
Sclerotic, hardened or stony "m texture.
Seorpioid, said of a form of unilateral inflorescence which is coiled inward firm
apex to base when young.
Sebiferus, producing vegetable wax.
Seel;, completely divided frun margin to
midrib into distinct parts.
Secuud, said when parts or organs are nil
turned to the same side cf "the supporting axis,
Semi- (in compounds), half.
Sempervhens, evergreen.
Sepiarius, found growing" in hedges.
Septicidal, a form of dehiscence of a rij e
carpel, the split being through the dissepiments or lines of junction of the
carpels.
Septum, any kind of partition whether a
dissepiment or not.
Senate, arranged in rows either transverse or longitudinal.
Serieem,
clothed with silky adpressed
hairs.
Serrate, toothed like a saw with teeth
directed forward; dim. Serrulate.
Sessile, without a stalk.
Seta, a hristle; Setilorm, Setaceous,
bristle-like; Setula, a minute bristle;
Setulose, bearing minute brist'es.
Sinensis, indigenous to China.
Sinistrorse, twining towards the left {of
climbers).
Sinuate, having a strongly wavy margin
yvhifh (in the case of 'a leaf) bends
inwards and outwards in the plane of
the leaf, not up and down.
Sinus, the space between the lobes of a
leaf, a recess or re-entering angle,
Spadlx, an inflorescence with sessile
flowers on a thick fleshy axis usually
enclosed in one or more sheathing
bracts; the inflorescence of palms so
called because enclosed in a spafhe
before full development. ,
Spaihe, a large membranous sheath-like
bract enclosing a flower-cluster.
Spaihulaie, oolong with the hasal end
attenuated.
Svewosus, beatiful.
Spike, ^ an inflorescence having a long undivided axis
and sessile -flowers; j
Spicate, arranged in spikes; Spfcfforra,
8pike-!}ke,
j

, Spikelet, a secondary
spike';
usually
applied to the grasses in which one or
more flowers are subtended by a
common pair of glumes.
Spinous, Spinose, bearing spines, spinelike; Spinescent, errding in a shaip
spine-like point, spire-like.
Sporadic, scattered, the epp; site cf gregarit wi

Standard, the large posterior petal * f a
papilionaceous flower.
Slenocarpus narrow-pointed.
Stigmatcse, relating to the stigma.
Stipe, a stalk or stalk like t.upptrfc; Stipitate having a stipe, usually applied to
an ovary carpel cr gland, never to
leaves, flowers or inflorescences.
Stipel, an appendage to a leaflet analogous
to the stipule of a leaf; Stfpellate,
furnished with stipels.
Stipule, an appendage at the base (i a
leaf; Stipiiate, furnished with stipules;
Stlpular,
occupying
the place of
stipules.
Striate, marked with striae, i.e., minute
furrows.
,v
Strictus, close or narrow and upright, very
straight.
Strobiliform, like a fir-ccne.
StropMoiate, having a strophi^le, or appendage at the hilum.
*>
Suaveolens, sweet-scented.
^
Sub- (prefix), somewhat, almost cr under.
Suberosus, corky.
Subulate, awl-shaped.
Suffrutescent, low somewhat woodv and
branching near the ground; Svffr:tico:e,
forming an under-shrub.
Sulcate, grooved or furrowed.
Superior, situated above; - ovary, one free
from or inserted above the calyx.
Suture, a seam indicating the line of union
of two parts.
Sylvesfris, growing in wrods.
Syncarpium, a fruit formed by the union of
several carpels which have become compacted and fleshy.
Syncarpous, having uni f ed carpels.
ft%

->

Tenuis, thin, narrow.
Terete, cylindrical, round in cross-section.
Teraate, three in a whorl or cluster.
Tessellated, divided up into small souares.
Testa, the outermost coat of the seed"
Tetra- (in compounds), four.
Tetramerous, said of the flower wLVw there
are four members in each whorl. "
Thyrsold, resembling a thyrsus.
Tbyrsus, a contracted or ovate panicle,
Tingens, used in dyeing.

liJbOfcSSAJfcii Ob' JiOTAMU 'J^K-.Mb.
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Toman tose, densely covered with siion m\.i . Unisexual, having the stamens in one and
tangled hairs; Tomentuin, a covering
the pistii in another flower.
of tomentose hairs.
Urceolate* urn-shaped, tubular bur- conTorulose, cylindric with slight contractions
tracted at or below the mouth.
at intervals.
i '////-v,
UMCflll.
Toms, the axis Q§ a flower on which the
Utricle, a one-celled, one-seeded fruit with
floral organs are inserted. Syn. recep- •
» thin, some what loose pericarp.
tacle.
•Tri-(in compounds), three.
Trihuloi&es, beset with sharp bristles,
i
echinate.
\ i'uginaLua, having a sheathing leaf baseA
Trichophyllus, with hairy leaves.
Trichotomous, divided with the divisions in j Yahrate, with the margins of the members
I
of a whorl exactly meeting without overthrees.
|
lapping.
Trigonous, three-angled.
! Veluihius, \elvety, densely covered with
Trijuga, with 3 pairs of pinna;.
short soft straight .silky hairs.
Trimerous, said of the flower when there I
| Yentral, relating or attached to the front
are three members in each whorl.
or inner angle of a carpel.
Triquetrous, three angled -with the edges or |
Yentrlcoss, bulging or swollen on one side :
faces concave, rendering the ang.es
j
dim. Yeniriculose,
salient.
Truncate, ending abruptly us if the e;id had ! Yeuulosua, profusely veined,
| Yewucose, covered with wart-like excrescbeen cut off.
ences.
Tuber, the thickened portion of an underVersatile, said of an anther attached by a
ground stem.
point on the back to the apex of the
Tubillii$ the integument of an ovule-prolonged into a tube having the functions ; filament so as to turn or swing readily.
}. Yerticillate, whorled.
of a style.
Vestitus,
clothed, hence more or less
Tumid, swollen.
densely clothed with hairs.
Turbinate top-shaped, like a broad inverted |
I Yexiliary, partaining to or nearest to the
cone. «
I
standard in a papilionaceous flower,
Turgid, svaollen, distended.
Villous, covered with long soft hairs.
Twisted, (in aestivation), with one margin
of each petal vnthin and the other with- Vimineus, with long flexible twigs.
Vohtbilis, twining.
out the coil. See right and left.

I

u

¥

w

Whorl, a circle of organs in the transverse
Uliginosus, growing in swamps.
1
plane around an axis.
Umbel, a form of inflorescence in which the Wings, the side petals of a papilionaceous
pedicels radiate from the top of a I
flower.
common peduncle and are all of the
I
X
same length.
Umbilicus, the hilum of a seed.
Xantho- (in compounds) yellow.
Umboxiate, bearing a boss or conical proXerophytic, said of plants that grow natutuberance.
rally in dry hot places.
Umbrosus, growing in shady places.
Undulate, wavy, with a wavy margin
which (in the case of a leaf) bends up
and down a^ right angles to the plane I Zeylanicus, indigenous to Ceylon.
Zygomorptiic, capable of being bisected into
of the leaf.
similar halves by only one plane, bilaUnilateral, arranged on one side of the
1
terally symmetrical.
axis.

z
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Pages.

|

i Bakroi
109; Bah.{

A*binkand
Abinkania*
Agalai
Agali
Agla
Agyuna
Airi
Ajan
Ak
Akhor
Akrot
Almora
Aluba
Am
Amaltas
Amara
Ames
Ameta
Anilara
Amli
Amra
Amrud
Amyan
•»
Andi
$
Anetha
Angar
Angu
Angyar
Ank
Anwan
Aonla
Arandi
Aria
Arii
Aruwa
Asedn
Asbetn
Asin
Atliaina
Ayar

^

j
J j
lQi '
-^ l
19

411

IS**

98

355, 850

5J5
51S
187, 436

38
138
1.87
141
d5i >
435, 436

137
189, 48"!
141
243

141
485
67
332
332
300
355
339.

476
485
*

•20 J
202

204
371*
37(1
238

478
30ft

B
Babul
Babrar
Badkukra
Badra
Badrn
Bahera
Bailara
Bairar%*
Bai?-banj
Bairala
Bakarcha
Bakhara

l'Ulit'S.

j Bakli

A

*»

1%
19f,

280
277
28(
237
450
397
339
372
411
411

Ban
Ban-bhatta
Ban-kapasi
Ban-nimbu

Ban-ritha
Ban-tamakhu
Ban-tor
Banchra
Banda
Banj
Bankliiiiuaiia.
Bans
Bar
Bargafc
Bariul
Bar u a
Baruni
Barwa
Basig
Bashiga
Bedu.
Beduli
Bel
Bel kamu
Bcmva
Ber
Befc
Betaia
Betun
Bhains
Bhalao
Bhamor
Bfoander
Bhandir
Bhang-bhahi
Biiamia
Bhati
B'ha-tnla
Bhekal
Bnerao
Bhilao
Bbilawa
Bhiloka
Bblmal
Bliimann
Bbfmra
BMunli
Bbiyul
Bhoj-paf--a?'
Bhotinnn
Bhnj
Blrumis

550
506
506
372
26
375
454
400
400
511
• 510, 511
70
340
57
102
546
88
88
530, 581
180
209
108
183. 199,
200
' 204
412
280
474
205
371
199
139
212
60, 01
111
114
48. 49
60
520
531
520
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A&5

Pages.

Pages.
417
183
. 70
30
30
417
417
183
176
176
569
56
531
298
56
380
31.0
56
224
310

Blmii-ruderi
Bije-sal
Bijora
Bilangra
Bilangur
Binda
Bindu
Bipa-sal
Biralu
Bisalu

Bitara
Bodala
Bogchia
Boinga
Bola
Brinjal
Brons
Budalla
Bugarchilla
Bnrans
'•-'•

"

C

Cbamar-mowa
Chameli
Chamlai
Champa
Chamror
Cham-ruins
Ohanchari
Chartiafc
Chapar-bitaru
Chapehu
Chariant
Charknfctia .
Chatral
Chatixm
Chaya
Chedul
Che&ula
Cher
Clieri
Chetar
Ghetula
Ghhipari
Child!
Ghilla
Chimgaddi
Chinmla
China
Chingatti
Obir
Chirara
Chiura
Ohoprf
Cbotbra
Oku
Hbxk
Cbnntara
D
Dwa
Dainkan

...

189
335
167
7
373
223
509
136
569
231
136
108
106
344
38
106
106
450, 451
451
21
106
115
567
254, 564,
567

Dal
Dalchirti
Dalla
Dam
Dampbela
Darbag
Darbia
Darim #
TfaruIiT
Dasmila
Denkna
Deodar
Deo-ningal
Dhak
Dbaman
Dbamila
Dbaniala
Dbarmil
Dbaula
Dhaun
Dbaura
Dhanri
Dbebri
Dbuins
Dhurasala
Dimar
Dodimma
Dom-sal
Dubka
Dndbi
Dudbi-bel
Dudbila
Dudhli
Durkunja

| G-abian
Gadchiana
Gadh-arn
Gadh-bhains
Gadh-mahwa
Gadh-mebal
Gadh-ningal
Gadb-papri
Gaibsaib
Gair
•8
310 Galao
42 GandbcJa
71 Gamii
564 Gaania
450 1 Gar-bhim3i
822 Garmal
42, 94 Garmalu
18 Garara
459 Garuri
459 Gauj
18 Gauja
Gaunta
369, 408 Gaunth
881 Gauntia

. .f

I"

*.
f..
*...

86
443
86
156
136
232, 282
r 232
251
^^m
186, 137
88
567
555
175
61
136
229
136
249
504
239, 250
250
98
225
* 564
156
' 567
11
242
346, 347
848, 359
487
348
216

G

... ">

274
US
204
530, 531
516
,.»3...
"'554
128
92
889
219
76
275'
76
60
221
516
339
8
154

* m

106/269
106
269, 410
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.Pages.
$21
473
431
457
471
315
297
297
496
274
224
221
274
220
23
14
15
457
250
126
41
41

Gaura
Gaya
Gebsingh
Geowain
Geru
Ghani
Gimra
Gharri
®
Ghenti
Ghenu
Glieri
„ Ghingaru...
;
Ghinwa
Ghiya
Ghomphala
Gileh
Gindaru
_Giwai
Gobar-dhaura
Gobar-kami
Gogin
Gogna
Gogsha
Gogua
Goguna
Goj
Gola-ningal
Goli
Gophal
•
Gugar
*
Gugna
Gugti
Gugua
Guiral
Gular
Gulpha
G-unesh
Gureh
Gnrja
Gurm
Gutel
"Swaidari
Gwal-timla
Gweb
Gwia
Gyons
H
-xaira
Halao
Haldia
Haldii
Harar
HarinJ
Har-singsa*
Helcftia
Hinsaln
Hissab

«

m)
Pages.

Ilaru
Imli
In
indarain
Insula

•Tai
Jal-tunga
J am an
J am una
Janila
J arm
Jhagerau
Jbau
Jhilla
Jhingan
Jliirna
Jhora
Jimla
Jiundali
183 Juara
133 Jumra
133 Juti
154
654
473 Kab
23 Kabaru
183
Kabasi
41
229 Kachnar
133 Kadam
191 iiaen
Kain
513 Kairua
133 Kais
42 Kakar
14 Eakra
14 Kakri
22 Kala-aruwa
483 Kala-basinga
97 Kala-chiulu
512 Kala-hinsalix
183 "Kala-hissol
274 Kala-purcha
555 Kala-siris
Kaldona
Kalhissau
Kali-bel
238 Kalmina
220 Xamera
22 Kameti
287 Kamia
238 Kanai
526 Kanchula
337 Kandai
104 Kandali
209 Kandar
209 Kandela
209 Kand-gair

255
189, mi

m
MS
210
2, SB613D

203, 241
203
097
394
546
3f>» 493
507
141
540
568
394
318
167
555
479

K
445
507
o-M
190
280
480
197
540
268
140
140
140
92
418
?M
210
210
308
198
397
210
101
141
277
105
126, 127
81, 97

im
91
497
45
" 91
81

390
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Kandir
Kandl.-io
Kauek
Kancl
Kangia-bel
Kuuguli
Kanji
Kanjiol
Ivanjira]\anju
Kanjula
Kanuian
Kanpim
Kanta bans
Kamir
Kanwas
Splilamj
Karao
Karatmda
Karaunj
Karatmt
Karha
Karis
Karsliu
Kama
Kami
Karundn
iCarwi
Katb-bbilawa
Katli-bel.
Kath-ber
Kath-dhaura
Katb-konkon
Kath-mahwa
Katheia
Katlrala
Kat-malu
Kaftmara
ICatonj
Jiatni
Katun}
Kaula
Kaunera
Kauntia
Xautia
Kawadoni
Kekra
Keorab
Khadgu
Khagsa
Khagsi
IChaina .
Khair
Khajur
Kliamara
Khami
Knarik
JKhariqJti
Shark
•Kibara

Pages.
190
487
194
487
202
373
510
... c
18
20
127
233
503
180
,..
'
18
125
564
190
107
137
94
267
191
223
537
122
245
407, 408
.. 9 215, 305
.. *
122
..»
63, 340
337
109, 422
202
204
129
109
334
340

91
190
94
30
474

Jvhatua.
Kh'm
KJiinkari
Kb inn a
Kbirola
Kb ad a
480 Khunia
120 Kilm or a
8 Kilmoru
490 Kimia
121*. Kimkolia
141 Kimu
347 Kingari
550 Kingora
347 Kirmoli
556 Kolain
517' Eondla
389 Koni
200 Konki
344 Konkon
185 Euiln
515 Kuiral
200 Knish
124 Kukardara
527 Kumali
274 Kumbhi
421 Knmhar
344 Kunja
79 Kunwai
140 Kura
73. Kuri
103 Kurkha
250 Knrsang
94 Tvur-simal
477 Kusm
565 Kutku
200 Kntmani-bel
477 Kwera
4*9

528
522
528
445, 447
109
107
222
397
447
191
100
368. 497

Laderi
LadnJi
Larapatfcia
Lichknra
Lipcbi
Lisa.ra
Lisora
Lodh
Lohari
Loonia
Lnjra

• • %

510 I H a , d i u I
•t'qQ IVlahwa
545 Mai
408 Jlairab
126 Mairala
491; 492 Mama
:492 Maim
491 Mfcjefci
527 ( Makab

M

117
117
450
429
231
371
871
327
109, 131
98
416
298

m

439
** HIS
140
439

m

^
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Pases
148 l'allicura
*33 Paloti
113 Patri
143 Pnttva

Makbio
Makmani
Makol
Mukroli
Malakoni
Maldban

lifcd

Mtileo •

LTO

Maljlian
Malkangni
Malkanni
Main
•Mandara
Mandra
Mao
Marchia
Marchula
Marorphn!
Maul
Mania
Mauni
Meb
Mehal.
Mendu
Mol^il
Mohwa
Molchnra
Moli
Mora
Muira
Murin
Mnrkhila

102
96
96
192
178
120
10-2
76
76
57
210
174
413
218
218
873
218
3-21
42l
219
5*27
450
140
365

N
Naur
Naira
Narra
Narwa
Natha
Nirn
Nimbn
Padeli
Padera
Plidhera
Padlar
Padmak
Padmar
Padula
Pahari
Paiman
Pa.Ha.la
Pandwa
Pangar
Pankaen m
Pan-laguKi
Pap-kakani
Papri
Parikh

Pata

74
253
233
1.57
H6
70

8*1
290
28'.), A
569
S«:D
-384-

\6
242
471
301
123
- 480
114
96
472, 490
554

Payan
Phaldu
Phulenda
Phalsa
Pliandgao
Piianiant
Phaniat
Pliarbanj
Pharkafc
Pharpaitia
Pharsaiu
Pharsula
Piiatgab
Phatgal
Phurkhagsa
Phurpatfeia
Pial
Pi am a n
Pidara

301.
Pa.^'es.
3.&
1Mb
I;-J

•AYJ
2b7
241
6 1 , 62

Pilak
Pilkha
Piikhan
Pillu
Pi roper I
Pinehwa
Pindula
Pini
Pinna
Pipal
Pipri
Phili m
Pinnli
Pomni
Pothi
Pudiln
Piidina
Pula
Pul a o
Puliana
Pomar
Punera
Purain
Pural
Pnrani

£26
£26
12;)
3b 4
41 >
60
61
125
125
4.98
3GU
140
242
289, 290,
291
508
508
508
03
253
292, 293
29H
95
95
507
253
65
38, 65
521, 522
418, 419
373
117
53
53
117
569
373
117
140
117

Eaduthia
Raga
EagM
Eai-ja-man
Eaisol
Eamkepa
Eansula
Eara
Eatb-kanchula
Batniali

33
565, 567
565
242
567
22
567
$98
127
481

hm
Haiti
Begeha
Eianj
Eitha
Eoli
Eudera
Buina
wEn ins
"Rim^ra
Sablata
Safed-chiulu
Safed-khagshi
fclafed-pnrcha
Sail
Sain
Sainjna
Sail*
Saj
Sakina
* Sal
Salla
Sailu
* Sandan
Sanj
Sarura
Satpura
Saulu
Sauni
Saur
Semal
Semru
Shedum
Shilang
- Shisliam
Shiwa
Silang
Silingi
* Simai
- Simara
Singran
Sinwalf
Sirai
Sirala
Siris
Sirsa
Siwali
Sounria
Sunara
Sundan
Suni
Surai

INDMX <>K VEHA'ACT.LAR NAMES.
Pages.
170 Surkhi
332 I Syan
526 •' Syanru
130!
483;
416 Tagliisha
483 Takal
225 Tang
173
Tan sin
Tantia
T argn i
124 Taror
Tarwa
498 Telami
300 Teli
445 Telnnj
92, 236 Tendu
145 Thakal
445 Tham
238 Than era
15.1 Thelka
45 Thuner
564 Tilonj
31 Tilphara
162 Timla
526 Timra
555 Timul
454 Timula
220 Timur
98 Tirchtmia
521 Tita
54 Titmer
310 Titmulia
230 Tituri
216, 217 Totmila
34J Tun
182 Trmga
400 Tungla
34J Tusarra
341 j Tushiari
54
187
448
370 Udala
566 Udial
176 Usfc
198, 200 litis
199 !
406
Wadala
145 Wall
145 Wombu
SB : "Wbnga
471, me, ; Wopana

Pages,
124
534
500

311

5te
136
565
384
202
188
458
276
94
527
323
H5
oSi
397
276, 513
361
527
512

n
512
274
72
274
S3
274
137
509
85
136
136
403, 500
499, 500

>5
55
519
31i»
W
$5
425
108

«2
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Synonyms and plants incidentally mentioned are written'tn
Page.
Abelia, B. Br.
.triflora, B. Bt.
Abies, Juss
Pindrow, Spaeh.
Webbiana, LindL
Abras, Linn,
precatorius, Linn.
pulcliellus, Wall.
Abutilon, Gaertn.
indicum, Sweet,
polyandrum, W, and A.
Acacia, Willd.
^irabica, Willd*
Catechu, Willd.
Farnesiana, Willd.
Gageana, Craib.
lenticular^, Ham.
pennata, %Willd.
pseudoeburnea, Drumm.
torta, Craib.
Acanthace©
Acer, Linn.
acuminatum, Wall,
caesium, Wall.
caudatum, Wall.
Isevigat-um, Wall,
oblongum, Wall.
pectin atum, Wall,
pictum, Thunb.
... '
Thorns onii, Miq.
villosum, Wall.
Achyrantbes, Linn.
aspera, Linn.
bidentata, Blume.
Actinidia, Lindl.
callosa, Lindl.
Adhatoda, Nees ' *
Vasica, Nees
Adina, Salisb.
cordifolia, Hook. f.
Adenosacme longijolia, Wall.
JEchmant-hera, Nees
tomenfcosa, Nees
Mgh, Gorrea
. Marm<rios, Corr.
Mm®*, Porsk.
/.scandens, Wall.
iEscuhis, Linn.
indica, Golebr,

... 27G
... 277

... 567
m

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

587
161)
170
1*9
50
50
50
195
195
196
196
195
197
197
196
197
387
124.'
127
126
127
125
125
127
128
127
126
427
427
428
'43
43
400
400
286
287
295
396
397
70
70
426
426
128
128

Alangium, Lamlz.
begouifolium, Baill.
Lainarckii, Thwaites,
Albizzia, Durazz.
Julibrissin, Durazz.
Lebbek, Benth.
mollis, Boiv.
odoratissima, Benth. .
proeera, Benth.
stipulata, Boiv.
Akms, Linn.
nepalensis, D. Don. ,
nitida, Endl.
Alstonia, R. Br.
scholaris, Brown,
Amarantaces
Amphieome, Lindl.
arguta, Lindl.
Anacardiace©
Andrachne, Linn.
cordifolia, Muell. Arg..
Auogeissus, Wall.
latifolia, Wall.
Anonaceas
Anthoceplialus, A. Rich. .
Cadamba, Miq.
Antidesma, Linn.
diandrum, Both.
ghajsembilla, Gcertn. .
Apocynace®
Apios, Mamcli.
carnea, Benth.
AraceoB
Araliace©
Aralia, Linn.
cissifolia, Griff.
Ardisia, Swartz.
floribunda, Wall.
humilis, Vahl.
neriifolia, Wall.
solanacea, Roxb.
Aristolochiace®
Aristolochia, - Lmn.
dilatata, N. E. Brown.
ptmjabensis, Lace.
Artemisia, Linn.
maritima, Linn.
sacrorum, Ledeb.
vestita, Wall.
vulgaris, Linn.
t.

38

594
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Artocarpus, Forst.
Lakoocha, Boxb.
Arundioaria, Mchx.
falcata, Nees
Falconerx, Benth. and Hook. f.
jaunsarensis, Gamble ...
spathifiora, Trin.
Aselepiadaceaa
Asparagus, Linn.
adscandens, lloxb.
Carillas, Biteh.-I-Iam. ...
filicinus, Buch.-Ham. ...
gracilis, Boyle
racemosuB, Willd.
Aspidopterys, A.

JIMS.

Wallichii, Hook. f. ...
Astragalus, Linn.
eagacanthoides, Parker.
Candolleamis, Boyle.
multiceps, "Wall.
polyacanthus, Boyle ...
psilocentros, Fisch.
Webbianiis, Grab.
Asystasia, Blume.
macrocarpa, Nees.
Atylosia, W, and A.
erassa, Pram
mollis, Benth.
Azadiraclita, A. Jus$.
indica, A. Juss.
B
Baliospermum, Blume.
axillare, Blume.
montana, Muell.
Bambuaa, Schreb.
arundinacea, Willd,
...
Bambuseae
Barloria, Linn.
cristaia, Linn.
....
Prionitis, Linn.
strigosa, Willd,
... Bassia, Linn.
butyracea, Boxb.
Iatifolia, Boxb.
Bauhinia, Linn.
malabanca, Boxb.
purpurea, Linn.
raceraosa, Lamk.
...
retusa, Boxb.
...
VahKi, W. and A.
....
variegata, Linn.
Berberidaceao
...
Berberis, Linn. •
,,.,
' affmis, Don.
"... '
\ aristata, DC. •
, ... • „
asiatiea, Boxb.
...
Cliftna, LindL,...'.
coriaria, Boyle.
, . QarhwUnsis, Q. IC • ScJb, ,

"'!

•

Fage.
?age.
Jaesohkeana, 0. "K. Schn.
... 19
603
Koehneana, O. K. Schn.
... 18
604
kumaonensis, C. K. Schn,
... 19
659
Lamberti, Parker.
... 19
554
Lycium, Boyle.
... 20
855
555
nepalensis, Sprang
... 22
554'
Osmastonii, Dunn.
... 21
pachyaoantha Koehne.
... 18
353
540
petiolaris, Wall.
... *»18
pseudumbellata, Parker.
•
... 21
541
uinbeilata, Wall."
... 19
541
vulgaris, Linn.
... 18
510
JZabeliana, C; K. Schn.
... 18
540
... 104
540 Berchemia, Neck.
FdyeworthM, Laws. ...
... 105
68
floribunda,
Wall.
... 104
68
lineata, DC.
... 105
157 |
... 519
158 1 Betalace©
... 520
158 Befotla," Linn.
alnoides, Luch.-Ham.
..
... 521
158
utilis, D. Don.
... 520
158
...
... 383
158 1! Bignoniacese
... 480
158 Bischoffia, Blume
javanica, Blume
... 480
396
...
, ...
... 29
396 Bixacese
... 495
176 Boehmeria, Jacc[.
macrophylla, Don.
... %9B
177
platyphylla, Don.
... 496
177
86
rugulosa, Wedd. '
... 496
scabrella, Gaud.
... 497
86
#
Boenninghausenia, Beichb.
... • 77
albiflora, Beichenb.
... ^
... 77
Boerhaavia, Linn.
... 423
diffusa, Linn.
... 423
485
repens, Linn.
..". 423
485
... • 54
485 Bomb ax, Linn.
... 54
malabaricum, DO.
... 7 '
555
...
... 371
556 Boraginaceas
...
...
... .4*23
553 Bosia, Linn.
Amherstiana, Hook. f. ...
... 426
388
... 263
389 Brassaiopsxs, Dene, and Planch.
aculeata, Seem,
... 263
389
.....
... 472
389 Bridelia, Willd.. •
montana, Hook. f.
....
.. 473
321
retusa, Spreng.
..,
<
322
.. 473
stipularig, Blume.
- ... .
.. 474
321
189 !
verrucosa, Haines.
..;"
.. . 473
.... ,
... 139
190 j Buchanania, Spreng.
Iatifolia, Boxb.
191
.. 140
...
190 Buddleia, Linn.
.. 369
asiatica, Lour,
...
190
.. 370
paniculaia, Wall,
192
.. 369
191 Burseracese
.. 83
17 Butea, Boxb.
.. 174
17
frondosa, Boxb.
.. 175
minor, Ham. *
...
. .. 176
18
parviflora, Boxb.
20
.. 174
pellita, Hook. f.
20.
.. 175
21 Buxus; Linn.
...
«*, . . . 471
18
sempervirens, Linn. ... •
.. 472
19 1 Wallicbiana, Baillon "... " • • . .. 47f
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Cactaceae
Caesalpinia, Linn.
Bondueella, Flem.*
sepiaria, Roxb.
OBsalpinioidcss
Cadmus, Linn.
tennis, Roxb.
Callicarpa, Linn.
arborea, Roxb.
macrophylla, Void.
•Calotropis, R. Br.
gigantea, R. Br.
procera, R. Br.
Capparidacesa
Capparis, Linn.
horrida, Linn. f.
sepiaria, Linn.
spinosa, Linn.
Caprifoliaces
Caragana, Lamk.
brevispina, Royle.
crassicanlis, Benth.
Gerardiana, Royle.
Hoplites, Dunn.
polyacantfat, Eojle.
pygmsea, DC.
sukiensis, Q. K. Schn
Carallia, Roxfc.
iniegerrima,«DC.
Careya, Roxb.
arborea, Roxb.
Carissa, Linn.
'opaca, Stapf.
spina-rum, A. DO.
Carpmus,
Linn.
faginea, IAndl.
vimmea, Lindl.
Garyopteris, Bunge.
grata, Benih.
Wallichiana, Schau.
Casearia, Jacq.
graveolens, Dah.
tonientosa, Roxb.
Cassia, Linn.
Fistula, Linn.
laevigata, Willd.
bcoidentalis, Linn*
Cassiope, D. Don.
fastigiata, D. Don.
Castanopsis, Spach.
tribnioides, A. DC.
CedreJa, Linn.
serrata, Royle
Toona, Roxb.
Cedrus, I^md.
Deoslara, Loud.
Celastraceae
Celastras-, Linn.
. panioulata, Willd.

259
1*5
185
186
185
546
546
407
407
408
355
355
356
25
25
26
26
25
273
155
156
156
157
157
155
156
156
235
235
245
245
344
344
344
521
522
521
413
414
413
253
253
254
187
187
188
188
308
308
528
528
85
86
85
567
567
93
96
96

Celt-is, Linn.
alpina, Roylo.
austral is, Linn*
enoearpa, Deem.
tebranJra, Roxb.
Chenopodiacese
Giionemorpba, G. Don.
macrophylla, G. Don, ...
Cinnamomum, Blame. ...
glandulifernm, Meissn.
Taraala, Nees and Eberm
zcylanicum, Brcyn.
Cissampelos, Linn.
Pareira, Linn.
Citrus, Linn.
Aurantium, Linn.
medica, Linn.
Clausena, Burm.
pentaphylla, DC.
Clematis, Linn.
acuminata, DC.
barbellata, Edgew.
Buchananiana, DC.
oonnata, DC*
Gouriana, Roxb.
grata, Wall.
grewiaeflora, DC.
montana, Buch.-Ham.
napaulensis, DC.
nutans, Royle.
ori ent al is, Linn.
puberala, H. f. and T.
smilacifolia, Wall,
Clerodendron, Linn.
fragrans, R. Br.
inf ortunatum, Linn. ...
serratum, Spreng.
Siphonantlras, R. Br. ...
Cleyera, DC.
ochnacea, DC.
Cocculus, DC.
Mrsutus, Diels.
laurifolms, DC.
Tillosus, DC.
Cochlosperamm, Kunth.
Gossypram, DC.
Coffea, Linn. ...
bengalensis, Roxb.
Colebrookia, Smith.
oppositifolia, Sin.
Colquhounia, Wa 11.
coccinea, Wall.
Colutea, Linn.
arborescens, Linnnepalensis, Sims.
CotnbretacesB
CombreHim, Linn.
decandrum, Roxb..
nannm, Buch.-Bant* ...
Composite
ConTOlruIacess

5_S0
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Cordia, Linn,
Myxa, Iiizm.
obliqua, Willd.
vestita, Hook. f. and T.
Coriaria, Linn.
nepalensis, Wall,
Coriar?aceae
Cornaceas
Cornus, Linn. ..."
capitata, Wall.
controvexsa, Hemsl. ...
macrophylla, Wall.
oblonga, Wall.
Stracheyi, Hemsl.
...
Cdryhis, Linn,
Colurna, Linn.
' Jacqnemontii, Bene. ... •
Cotoneasfcer, Medik.
acuminata, Lindl.
... '
baciUaris, Wall.
bmtfolia, Wall.
distticha, Lange.
frigida, TFaJZ.
integerrima, Medik. ' ...
Lindleyi, Steud.
microphylla, Wall.
... *
nummularia, Fisch. and Mej.
obovata, Wall.
rosea, Edgew.
thymifolia, Baker
vulgaris, Lindl.
-...
Crataegus, Lmn. •
...
cremilata, Roxb.
CrateTa, Linn.
neligiosa, Forst.
•...
Crotalaria, Linn. •
fcetragona, Roxh.
Crypfeolepis, R. Br, ' Buchanani, B<23m.
Ctumrbitacese
Cudrania, Trecul.
javanensis, Trecul.
Ctipressns, Linn.
torolosa, Don.
Cyathtila, Lour,
tomentosa, Moq.
Cyclostemon, Blurne.
• assamicas, Book. f. ...
Cynanchumj Linn.
... •
anricnlatum, RoijU.
'Dalnousios, Wight

Page.
... 371
... 371
... 371
... 372
... 143
... 143
... 143
... 267
... 268
... 269
... 270
... 268
.•. 269
... 269
... 522
... 522
... 522
... 222
... 223
... 225
... 224
... 222
... 228
... 224
... 225
... 224
... 225
... 223
... 223
... 224
... 224
... 221
... 221
... 26
... 26
... 149
... 149
... 358
... 359
... 255
... 501
... 501

...
...

...
...
...
...
...
...
...

. D
Daedalacantlras, 7 . Anders.
nervosns, T. Anders. ,...
Dalbergia, Z/tnn. /..
lanceolaria, Zjfnn.
sericea, Gr. Don*
...
Sissoo,, Roxh, . ,
roftibiliSj JtojcK

..
..
..
..
..
..
;.

Daphne, Linn.
...
cannabina, Wall.
...
oleoides, Schreb.
...
papyracea, Dene.
...
retusa, Hemsl.
...
Sureil, Smith and Care.
Japhniphyllum, Blume. ...
himalayense, Muell. Arg.
Datiscaee©
...
...
Datisca, Linn.
...
cannabina, Linn.
...
Debregeasia, Gaud.
...
hypoleuca, Wedd.
...
velutina. Gaud.
...
Deeringia, R. Br.
...
celosioides, R, Br.
...
'
Dendrocalanrus, Nees.
... .
Hamiltonii, Nees. and Am.
strict us, Nees.
...
Desruodium, Desv.
...
Cephalotes, Wall.
... .
eoncinnum, DC.
...
gangeticum, DC.
...
gyrans, DC.
...
gyroides, DC.
...
laburnifolium, DC.
...
latifolium, D€.
...
laxifloram, DC.
...
oxyphyllum, DC.
...
parvifolium, DC.
...
r
podocarpum, DC.
... *
polycarptim, DC
...
psendotriqnetrtim, DC...
pulchellum, Benih.
...
rentforme, DC.
...
sambnense, DC
...
seqnax, Wall.
...
tiliaefolium, G, Don. ...
triquetrum, DC.
...
Deutzia, Thumb.
...
corymbosa, R. Br.
...
B'm macrantha, H. f. and T.
Bm
staminea, JR. Br.
...
429
...
429 Dicliptera, Juss.
bnplenroides, Nees.
...
479
Roxburghiana, Nees. ...
479
...
360 Diospyros, Linn.
cordifolia, Roxb.
...
360
JSmbryopteris,. Pers. p..
360
kanjilali, Dnthie.
...
montana, Roxh.
...
tomentosa, Roxh.
...
...
890 j Dipterocarpacea
...
390 Dodecadenia, Nees,
grandiflora, Nees.
...
182
...
183 Dregea, E. Meyer.
vokbilis, Bentfi.
...
183
...
182 Dysoxylum, Blume,
binectariferam, Hook. f.
182 J
macrocarpum, Bedd. ...
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••• 453
... 454
... 453
... 454
... 454
... 454
... 480
... 481
257
m ...
... 257
... 257
... 499
... 500
... 499
... 425
.. 425
... 556
... 557
. . . . 556
... 163
... 166
... 167
... 164
... 165
... 165
... lf>9
... 165
... 1.68
... 164
... 164
..» 164
... 166
... 164
... 166
... 164
... 168
... 168
... 167
... 164
... 229
... 229
... 230
... 229
... 402
... 402
... 402
... 323
... 325
... 324
... 324
... 324
... 323
...
45
... 452
... 452
... 362
362
%.„
?.. t 87
... 87
...
87

®
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Page.
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Bbenacese
Echinocaipus, Blume.
tomentosus, Benth.
Ehretia s Linn.
r
acuminata, R. Br,
laevis, Roxb.
Ela2agnacea3
Elgeagnusf Linn.
latifolia, Linn,
unibellata, Thunb.
Elseodendron, Jac%. /.
glaucum, Pets.
Elsholfczia, Willd.
flava, B&nth.
polysfcachya, Bentli.
Embelia, Burm.
robusta, Roxb.
Emblica, &cerin.
officinalis, Gartn.
Engelhardtia, Lesclt.
Colebrookiana, Lindl. ...
spicata, Blume.
Ephedra, Linn.
Gerardiana, Wa 11.
Eticareae
...
...
Erythrirta, Linn.
arborescens, Roxb.
glabrescena, Parker. ..,
suberosa? Roxb.
Eugenia, Li'^n.
frondosa, Wall.
Jambolana, Lamlc.
operculata, Roxb.
Euonymus, Linn.
eehinatus, Wall.
fimbriatuSf Wall.
grandiflprus, Wall.
Hamiltonianus, Wall. ...
Iaceras, Buch.-Bam.
...
pendulus, Wall.
tingens, Wall.
Euphorbia, Linn.
Boyleana, Boiss.
Euphorbiacese
Eurotia, A dans.
ceraioides, C. A. Mey
Eurya, Thunb.
acuminata, DC.
Excoecaria, Linn*
aeerifolia, F. Didnchs.

Fagaceas
Eicus, Linn.
Arnottiana, Miq.t
ben#a*Iensis, Linn.
clavafca, Wal^
Chixiia, Buch.'Bam.

fovcolafca, V/aU.
gibbosa, Blume.
gla berr i rna, Bin me.
g i am era hi, II ox b.
fiispida, Linn. /.
infuctoria, Roxb.
laminosa, Hardw.
neruoralis, Wall.
palmata, Forsk.
pomifera, Wall.
religiosa, Linn.
refcusa, Linn.
Koxburghii, Wall.
Eumphii, Blume.
,« saemacarpa, Mitj.
/J seandens, Roxb.
$lacourtia, Comment.
Gataphract a, Roxb.
Bamontchi, L'Hent.
...
sepiaria, Koxb.
Plemingia, Roxb.
bracfeeata, Wight.
fruticuiosa, Wall.
nana, Roxb.
. paniculata, Wall.
307 .i procumbens, Roxb.
prostrata, Roxb. f.
172
sera io lata, Roxb.
172
stricta, Roxb.
173
strobilifera, R. Br.
• 173
241 DMuggea, Willd.
microcarpa, Blume.
242
241 Fraxhms, Linn.
floribunda, Wall.
242
micranfeha, Lingelsh. ...
93
xanthoxyloides, Wall. ...
96
95
95
94
95 Gardenia, Linn.
turgida, Roxb.
94
94 Gardneria, Wall.
angustifolia, Wall.
470
471 Garaga, Roxb.
pinnata, Roxb.
469
481 Gaulfcheria, Linn.
nummularioides, D. Don.
431
trichophylla, Royle
42
42 Geniosporum, TV a 11.
strobiliferam, Wall.
...
487
487 Glochidion, Forst.
assamicum, Hook. f. ...
Telutinum, Wight.
Glycosmis, Correa.
pentaphylla, Correa. ...
525
504 Gmelina, Linn.
arborea, Roxb.
508
506 GnetaceaB
509 Goagionema, Dene.
nepalense, Dene.
510
323
62
62
372
373
373
457
457
45S
457
98
9S
419
419
419
317
317
476
476
51G
510
516
559

a

508'
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Page.
... 110 I Holostemma, R. Br.
Gouania» Linn.
annulare, K. Solium. ...
... 110 f
Ieptoaiachya, DC.
... 553 Hovenia, Thunb.
GramineoB
... 59
dulcis, Thunb.
Grewia, Linn.
...
60 Hoy a, R. Br.
asiatica, Brandis.
r...
...
61
lanceolata, Wall.
asiaticat Eoxb.
... 60
longifolia, Wall.
elastica, Royle.
...
31 Hydrangea, Linn.
Hainesiana, Hole.
... 60
altissima, Wall.
laevigata, FaJil.
... 60
aspera, Don.
oppositifolia,; Eoxb,
... 61
vestita, Wall.
sapida, Roxb.
... 62 Hymenodicfcyon, Wall.
scabrophylla, Eoxb.
... 62
excelsum, Wall.
sclerophylla, Kors?5.
... 60
fiaecidum,
Wall.
vestita, Wall.
... 364 Hyraenopogon, Wall.
Gymnema, R. Br.
7
tingens, W , and i . ...
... 364 \
parasiticus, Wall.
Gymnosporia, If. and 4 . . . .
... 07 ! Hypericacese
Championi, Dunn.
... 98 Hypericum, Linn.
Falconeri, Law*.
... 98
cernuum, Roxb.
... 97
cordifolium, Choisy. ... .
Boyleana, Wall.
Hookerianum, W. and A.
... 97
rufa, TTaM.
lysimachioides, Wall. ...
... 303
Gynura, Ca?£.
... 303
patulum, Thunb.
nepalensis, DO.
Hyptiantbera, W. and A.
H
,
... 291 \
stricta, W. and A.
HamiUonia, 2?o.c&.
suaveolens, Roxb.
... 291
I
Hedera, Linn.
... 261
... 261 L'chnocarpus, R. Br.
Helix, Linn.
Helicteres, Linn..
... 57
fratescens, R. Br.
Isora, Linn,
... 57 Hex, Linn.
Helimis, E. Mey.
... 110
dipyrena, Wall.
lanceolatxis, Brandis ...
... 110
Doniana, DG.
Hensiovia, Blume.
... 468
excelsa, Wall.
heteraiitba, Hook. /. and T.
... 468
fragilis, Hook. f.
Heptapleurmn, G&rtn.
... 263
odorata, Bueh.-Ham. ..<
elatum, C. B. Clarke ...
... 264 llicaceaa
impressum, G. B. Clarke.
... 264 Ladigofera, Linn.
venulosum, Seem.
... 264
atropurpurea, Buch.-Ham.
Heteropanax, Seem.
... 262
cylindracea, Wall.
•fragrans, Seem.
... 262
Dosua, Buch.-Ham.
Heterostemma, W. and A.
Gerardiana, Wall,
... 357
alatnm, Wight.
... 357
Hamiltonii, R. Grah. ...
Heyjoea, Roxb.
... 87
bebepetala, Bentli.
trijuga, Roxb.
... 87
heterantba, Wall.
Hibiscus, Medik.
... 52
pulchella, Roxb.
Lampas, Gav.
...
52 j Inula, Linn. ...
pungens, jftoccfr.
... 52
Cappa, DC.
Hippophfie, Linn.
... 458
cuspidata, Clarke
rhanmoides, Linn.
rubricaulis, Clarke
...m
salicifolia, D. Don.
...
... 459 Itea, Linn.
Hiptage, Gcertn.
... 67
nutans, Royle
Madablota, G-mtn.
... '67
Holarrhena, R. Br.
J
'... 345
antidysenterica, Wall.
... 346 Jasminum, Linn.
Holbcellia, Wall.
... 22
arborescens, Roxb.
angustifolia, Wall.
... "23
dispermum, Wall.
... *
latifolia, Wall.
... 22
gland ulosum, Wall.
Holmskioldia, Retz.,
... 409
grandiflorum, Linn.
sanguinea, Retz.
... - 409
finmile,
Linn.
Hbfoptelea, Planch.
.,." 490
officinale, Linn.
mtegrifolia, Planch.
... 490 i
pubescens, Willd.

... m
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Jatrophaj, Linn.
Curcas, Linn,
JuglandaccaB
Juglans, Linn.
regia, Linn.
Juniperus, Linn. «
communis, Linn.
maeropoda, Boiss.
* pseudo-sabina, Fisch. and Mey.
recurfia, Buch.-Ham. ...
Justicia, Linn. •
pubigera, Wall.

Kirganelia, Baill.
reticulata, Baill,
Kydia, Roxb.
calycina, Roxb.

Labiate
Lagers trcomia, Linn.
parviflora, Roxb.
Wannea, A. Rich.
grandis, Engl.
Lantana, Linn.
Oamara, Linn.
indica, ^i°x0Lauracese ' m ...
Lecythidacea3
Leea, Linn.
alata, Edgew.
aspera, Wall,
Leguminosaa
Lepidagathis, Willd.
cuspid at a, Nees.
hyalina, Nees.
purpuricaulis, Nees.
Lepfcadenia, B. Br.
reticulata, W. and A.
. Spartium, Wight.
Leptodermis, Wall.
kumaonensis, Parker.
l'anceolata, Wall.
rip aria, Parker
Lespedeza, Michx.
' eriocarpa, DC*
G-er-ardiana, Grah.
" sericea, Miq.
stenocarpa, Maxvm.
Lettsomia, Roxb.
Thomson!, Clarke
Leucomeris, Don.
spectabilis, Don.
Leucosc^ptram, Smith.
c#nuln, Smith.
Leycesteria, Wall.
formosa, Wall.

Page.
.. 482 j Ligustruuij, Linn.
.. 482 j
eompacfcum, Hook. f. and Th
.. 515 |
nepalense, Wall.
.. 515
robustum, Blame.
515 Liliaceas
56S Limcnia, Linn.
508
acidisdima, I.inn.
....
569 Linacese
...
"".
569 Lmdera, Thuyih.
509
bifaria, Benih,
.""
401
pulcherrima, Benth. '.'.'.
402 j Linociera, Sicartz
intermedia, Wight
Litsea, Lamk.
chinensis, Lamk.
elongata, Wall
476
lanuginosa, Nees.
polyantlia" Juss.
53
sebifera, Pers.
58
umbrosa, Nees.
Loganiaeeas
...
.,[
Lonicera, Linn.
alpigena, Linn.
*."
. 415
angustifolia, Wall.
. 250
asperifolia, Hk. /. andTh
. 250
glauca, Hk. f. arid Th.
. 140
hispida, Pall .
... •
. 140
hypoleuca, Dene.
. 406
micropbylla, Willd.
[".
. 407
obovata, Boyle.
. 406
orientalis, Lamk.
. 443
parvifolia, Hk. f.
and'n.
. 245
purpurascens, Walp. ...
. 121
cjuinqueloeularis, Hardw
. 121
rupicola, Hook. /. and T.
. 122
spmosa, Jaeq.
147 ,; Loranthacese
398 ; Loraiithus, Linn.
399 I cordifolius, Wall.
...
400 I elatus, Edgew.
399 I
ligustrinus, Wall.
366
longiflorus Desrouss.
367
odoratus, Wall.
355
pulverulentus, Wall ...
289
Scurrula, Linn.
...
290
vestitns, Wall
...
289 Lythracese
290
- M
159
160 Macaranga, Thouars.
indica, Wight.
160
pustulata, King,
159
160 Machilus, Nees,
bombycina, King.
376
Duthiei, King.
376
Gamblei, King.
304
304
odoratissima, Nees.
416
sericea, Blume.
417
villas a, Hook.
284 Macropanax, Miq.
984
oreophilum, Miq.

600
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Mffisa, Forth.
—
argentea,
Wall.'.'.
indica, Wall.
Magnoliaceoj ...
' *•.
Mahonia, Artj££.
nopalensis, P C '
Mallotus, Lour.
philippinensis, Mueil. Arg.
Malpigbiaceas
3fi[aIvacecB
Malvastrum, A, Gray. ...
coronumdelianum,, Garoke.
tricuspidatum, A. Gray.
Mangifera, Linn.
indica, Linn.
Maoufcia, Wedd.
Puya, Wedd.
Marled begonimfolia, Eoxb.
Marsdenia, B. Br.
lucida, Edgeio.
Eoylei, Wight.
tenacisgima, W. and A.
volubUist Cooke.
Melastomaceae
Melia, Linn.
Azedarach, lAnn.
Meliace©
.„
....
Meliosma, Blume.
dillenisBfolia, Walp,
ptmgens, Walp.
. .,.
Wallichii, Planch,
Menispermaeea
Mezoneumm, Desf.
, ,;.
cucullatum, W. and A.
Michelia, Linn.
Champaca, Linn.
Kisopa, Ham.
Microglossa, DG.
albescens, Clarke.
...
Mjliusa, Leschen. velutina, Nook. f. and T.
Millettia, W* and A.
auriculata, Baker.
Mimosa, Linn.
bimalayana, Gamble. ...
pudica, Linn.
mbicauHs, Lamk.
Mimosoidea
Mitragyna, Korth.
parvifolia, Korth.
Moracea
Moringa, Lamk.
oleifera, Lamk.
pterygosperma, Gasrfen.
Moringaceas
Moras, Linn.
indica, Lhxn.
laevigata, Wall.
Errata, Moxh.

Page.
.. 318
.. 318
.. 318
7
. 22
. 22
. 483
. 483
. 67
. 47
. 49
. 49
. 49
. 138
, 138
498
498
268
365
365
365
36G
362
247
88
88
85
132
133
133
133
13
186
186
7
7.
.
.
.
.
.
,
.
,
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Mucuna, Adams.
atropurpurea, DO.
imbrieata, DG.
Murraya, Linn.
exotica, Linn,
'Kmmgii, Spreng.
Myceffia, Reinw.
longifolia, Kuntze.
Myrica, Linn.'
Nagi, Thunb.
Myricaceae
Myricaria, Desv.
olegans, Royle
germanica, Desv.
Myrsinaceas
Myrsine, Linn.
africana, Linn.
semiserrata, Wall.
Myrtace®
N
JSTerium, Linn.
odorum, Soland
Nyctaginaceae
Nyctanthes, Linn.
Arbor-tristis, Linn.
O
Ocfcnace®
Ocbna, Linn.
pumila, Ham.
Odina Woodier, Eoxb.
Olacacese
Olax, Linn.
nana, Wall,
scandens, Boxb.
Olea, Linn.
cuapidata, Wall.
glandulifera, Wall.

303
303 Opuntia, Mill.
Dillenii, Haw.
11
monacantha, Haw.
11
103 Oroxylum, Vent.
indicum, Vent.
154
194 Orthanthera, Wight.
viminea, Wight.
194 .
194 1 Osbeckia, Linn.
stellata, Wall
194
193 Osmanthns, Lour.
fragrans, Lour.
287
287 Osyris, Linn.
arborea, Wall.
501
145 Ougeima, Benth.
dalbergioides, Benth.
145
F
145
145 Palmaeeaa
502 Papilionat©
502 Pavetta, Linn.
503
indica,
Linn.
503
sabeapitata, Hook, f,
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.• JPentapatiax .Seem.
... .
Leschenaulfcii, Seem.
parasiticum, Seem.
Pergalaria pallida^W.
and A.
Periploca, Linn.
calophylla, Falc.
9
Peris'rop&e, Nees.
speciosa, Nees.
• Petalidium, Nees.
barlerioides, Nees.
...
Philadelphia, Linn.
coronarius, Linn.
tomentosus, Wall.
Phlogacanthus, Nees.
pubinervius, T. Anders.
thyrsifloras, Nees.
Phoebe, Nees.
lanceolata, Nees.
pallida, Nees.
Phoenix, Linn.
acaulia,
Buck.-Ham.
1mmills, Royle.
Roxb.
9 sylvestris,
Phyll anthus, Linn.
Emblica^ Linn.
indicus, Muell. Arg. ...
..parvifolkis, Bnch.-Ham.
'reticularis, Poir.
Picea, Link.9 ...
Morinda, Link.
»k. .
Smilhiana, Boiss.
Picrasma, Blume.
quassioides, Bennett.
l?ieris, D. Don.
ovalifolia, D. Don. *.»
villosa, Hook. f,
Pinaceaa
Pinns, Linn.
excelsa, Wall.
Gerardiana, Wall.
longifolia, Roxb.
Piper,
Linn.
brachystachyum, Wall,
nepalense, Miq.
peepuloides, Roxb.
Piperacess
Plpfadenia, Benih.
oudhensis, Brand.
Piptanthus, D. Don.
>.*
napalensis, D. Don. ...
Pistacia, Linn.
intesrerrima, J. L. Stewart.
JPittosporacesB
Pit+osporum, Banks.
erio^arpum, Royle.
foribundum, W. and A.
Plectranthus, L' Merit.
• Ccetsa,
Buck.-Ham.
Jrusrosus, Wall.
ternifolhis, Don.

...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...

Pn»e.
285
266
265
262
358
858
401
401
390
391
230
230
280
397
398
397
447
417
447
544
545
515
544
474
476
475
475
476
564
565
565
79
79
308
309
309
563
568

... mi

...
...
...
...
...
...
...
...
...
...
...
...
...
...
..
...
...
...
. .
. .
. .

$63
564
441
441
441
442
441
193
193
149
149
140
140
83
33
33
34
421
421
422
422

Pluiubagmaeeaa
Plumbago, Linn.
. zeylanica, Linn.
Pogcstemon, Desf,
ple-traathoides, Desf.
Polygon aceso
PblygoiHiln, Linn.
canitatuni, Bueh.-Uam.
chinense, Linn. "
emndi, Meissn,
frondosum, Meissn. ...
patikulutuHi, Bl.
plfsbejum, R. Br.
recumbena, Royle.
vaccinifolmm, Wall.
Populus, Linn.
ciliaia, Wall.
Porana, Burm.
paniculata, Roxb.
Potentilla, Linn.
eriocarpa, Wall.
fniticosa, Linn.
ri^ida, Wall.
Sibbaldi, Fal'er.
Pothos, Linn.
Cathcartii, Schott.
Ponzolzia, Gaud.
viminea, Wedd.
Premna, Linn.
barbata, Wall.
interrapta, Wall.
1 atifolia, Eoxb.
mucronata, Roxb.
Prinsepia, Royle.
utilis, Royle.
Prosorus, Dale.
mdicug, Dalz.
%
ramis, ' Linn.
acuminata, Wall.
cerasoides, D. Don. ...
cornuta, Wall.
Jacqiiemontii, Hook. /.
nepalensis, Sei\
Padus, Linn.
Persica, Stokes.
Puddum, Roxb.'
undulata, Ham.
'sidram, Linn.
Guyava, Linn*
^terocarpus, Linn.
Marsupium, Roxb.
Pueraria, DC.
tuberosa, DC.
Pnnica, Linn.
^
' ...
Granatum, Linn.
Pupalia, Juss.
lappacea, Moq.
Putranjiva, Wall.
Boxburghii, Wall
Pygeum, Gcertn.
acuminatum, CoUhr. ...

39
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Pags.
.. 217 Eibes, Linn.
acuminatum, Wall.
,. 218
glaciate, Wall.
.. 220
Grossularia, Linn. * ..
.. 219
orientate, Desf.
. 220
rubrum, Linn.
. 218
. 219 Eicinus, Linn.
communis, Linn,
Eivea, Chois.
ornata, Choisy.
Eosa, Linn.
Quercus, Linn,
macrophylla, Lindl.
dilatafra, Lindl,
moschata, J. Herrm, ..
glauea, Thunb.
... 526
sericea, Lindl.
incana, Eoxb.
... 526
Webbiana, Wall.
lanuginosa, Don.
... 526 Rosaceae
semecarpifolia, Sm.
... 527 Eoylea, Wall,
calycina, Briquet,
R
elegan$t Wall.
Eubia, Linn.
Raphidophora, Schott.
... 550
cordifolia, Linn.
glauea, Schott.
... 550 Rubiacese
Randia, Linn.
... 297 Eubus, Linn.
dumetorum, Hook.
... 298
acuminatus, Sm.
longispina, DC.
... 298
almorensis, Dunn.
tetrasperma, Benth. and Hook. /. $97
alpestris, Blame.
uliginosa, DC.
.1. 293
biflorus,
Buch.-Ham.
Ranunculace©
1
e'lipticus, Smith.
Bauwolfia, Linn.
... 345
fasciculatus, Duthie,
serpentina, Benth.
... 345
lasiccarpus, 8m.
Bainwardtia, Dumort.
... 65
maoilentus, Camb.
trig-yna, Planch.
... 65
niveus, Wall.
Efaabdia, Mart.
... 374
nutans, Wall.
lycioides, Mart,
... 374
paniculatus, Smith. ...
sericea, Bdgew.
reticulars, Wall.
Ehamnacese
... 101
rosaefoHus, Smith.
Rbamnus, Linn.
... 105 Eumex, Linn.
dahurica, Pall.
... 106
hnstatus, D. Don.
prceumbens, Mdgew,
... 107 Butace©
prosfcrata, Jacquem.
... 107
putpureus, Edgew.
... 106
irkpieter, Wall.
... 106
virgafca, Moxb.
... 106 Sabia, Oolebr.
campanulata, Wall.
Rhizopbomcem
... 235
pauiculata, Edgew.
Rhododendron, Linn.
... 309
purpurea, Hook. j . and T
Antbopogon, D. Don.
... 311
arboreum, Smith.
... 310 Sabiacete
barbatum, Wall.
... 310 Sageretia, Brongn.
jhamosa, Brongn.
campamilaiurn, D. Don,
... 310
oppositifolia, Brongn.
lepidotum, Wall.
... 311
theezans, Brongn,
RliuSj Linn.
... 135
acuminata, DC,
... 138 Salicace©
Cotixms, Linn.
... 186 Salix, Linn.
acmophylla, Botss,
parviflora, Moxb.
... 138
daphnoides, Villars,
punjabensis, J. L, Stewart.
.. 137
elegans, Wall.
semialata, Murr.
.. 136
fiabellaris, Anders.
$uccedanea, Xfixm.
... 13$
frutieulosa, Anders. ...
Wallichii, Hook, f. ... ,
.. 137
B&yncliosia, Lour.
.. 177
furcata, Anders,
. Pseudo-cajan, Camb.
.. 178
hastata, Linn.
sericea, Spanoghe.
.. 178
Lindleyana, Wall,
Pyrus, Linn.
baeeata-, Linn.
foliolosa, Wall,
lanata, D. Don.
microphylla, Wall.
Pashia, Buck.-Ham.
vestita, Wall.

... m
... m

... zn
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oxycarpa, Anders.
...
... 5-30 Holanaceaa
' sclerophylla, Anders. ...
... 533 Solan um, Linn.
tetrasperma, Roxb.
... 580
• ineanum, Linn.
Walliehiana, Anders. ...
... 531
indicum, Linn.
Samydacese
...
...
... 258
melongena, Willd.
Sjntaiacese
...
...
... 407
verbascif olimn, Linn.
Sapindacea^
...
...
... l i 3 Sophora, Linn.
Sapindus, Linn. '
...
... 180
mollis, Grali.
deter gens, Eoxb.
...
... 130
Mukorossi, Gcertn.
...
... ISO Spatholobus, Hassk.
'.Roxburghii, Benth.
Sapium, P. Br.
...
... 486
eugenioefolium, Ham. ...
... 487 Spirten,,- Linn.
arena ;a, Hook. f.
insigne, Trim.
...
... 487
bella, Sims.
sebiferum, Roxb.
...
... 4>6
caneseens, D. Don,
Sapotaceae
...
...
... 321
dhersifolia, Dunn.
Sarcococca, Lindl.
...
... 471
hypoleuea, Dunn.
pruniformis, Lindl. ...
... 471
Lindieyana, Wall.
saligna, Muell. Arg. ...
... 471
sorbi'folia, Linn.
Saurauja, Willd.
...
...
41
vaccinifolia, D. Don.
nepaulensis, DC.
...
...
41
Zabeliana, C. K. Schn.
Saxifragace®
'
...
... 227
Schizandra, Michaux.
...
...
8 Rpondias, Linn.
inangifera, Willd.
grandiflora, Hk. f. and Thorns. ...
X
^ropinqua, Hook. f. and T.
...
9 Staphylea, Linn.
ISmodi, Wall.
Schleichera, Willd.
...
... 129
trijuga, Willd.
...
... 129 Stephania, Lour.
elegans, Hk. f. and Thorns
Sehrebera, Roxb.
...
... 388
glabra, Miers.
swietenioidtes, Roxb.
... 838
gr acilenfca, Miers.
Scindapsus, fUchott.
...
... 550
officinalis, Schott.
...
... 550 Stephegijne parvifolia, Kortb.
Scutellaria, Linn.
...
... 420 Sterculia, Linn.
colorata, Roxb.
repens, Buch.-Ham.
...
... 420
pal lens, Wall.
Semeearpus, Linn. f.
...
... 189
villosa, Roxb.
Anacardium, Linn. f. ...
... 139
Shorea, Roxb.
...
... 45 Sterculiaceae
robusta, Gcertn. f.
...
... 45 Stereospermum, Cham.
suaveolens, DG.
Shuteria, W. and A.
...
... 170
densiflora» W. and A. ...
... 170 Stranvaesia, Lindl.
giaucescens, Lindl.
vestita, W. and A. ...
... 171
Bida, Linn.
...
... 47 Strebius, Lour,
asper, Lour.
acuta, Burm.
...
... 48
carpinifolia, Linn. f. ...
..• 48 Sfcrobiiantbes, Blume.
alafcus, Noes
cordifolia, Linn.
...
... 48
angustifrons, C. B. Clarke.
humilis, Willd.
...
... 48
a fcropurpureus, Nees. ...
rhombifolia, Linn.
...
... 49
auriculatus, Nees.
veronicaefolia, Lamk. ...
... 48
Dalhousianus, C. B. Clarke.
Simarubace©
...
... 79
m
glutinosus, Nees.
Slummia, Thunb.
...
... 74
pentstemnoides, T. Anders.
Laureola, Sieb. and Zucc.
... 74
quadrangularis, Clarke.
Smilax, Linn.
...
... 535
Wallicliii, Nees.
aspera, Linn.
...
... 586
elegans, Wall.
...
... 537 Styrace©
erecta, Osmaston.
...
... 586 Symplocos, Linn.
indica, Vitm.
...
... 539
cratsegoides, Bueh.-Ham.
macrop^ylla, Roxb.
...
... 539
ferruginea, Roxb,
raceniosa, Roxb.
inenjsflermoidea, A. DC.
... 537
ramosigsima, Wall,
parvifolia, Wall.
...
... 537
spicata, Roxb.
prolifera, Roxb.
...
... 538
tbeaefolia, D. Don.
Eoxbnrghiana, Wall. ...
... 538
vaginata, Decsne.
...
... 536 Syringa, Linn.
Emodi, Wall.
villandia, Wall.
...
... 539

004
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"Base.
Tylophora, R. Br.
exilis,
Cohbf.'

346
Tabernaemontana, Linn. ...
u„
8^8
coronaria, Willd.
•14S9 Ulmaccas
Tamariudus, Linn.
189 UJinus, Linn.
indica, Linn.
.Brandisiana, Schn*
35
TumariscacesB
WalJichiana, 'Planch.
35
Tamarix, Linn. 35 Uncaria, Sclireb.
dioica, Roxb,
pilos'a, Roxb,
561
Taxacetp
5G1 Uraria, Desv.
Taxus, Tourn. .
561
haniosa, Wall.
baccara, Linn,
• ...
361
lagopus, DC.
Telosma, Coville.
362
neglect a, Prain*
pa-Hula, Craib.
... ,
154
piefca, Desv.
Tephrosia, Pers.
154 Urena, Linn.
Candida, DC.
155
lob at a, Linn.
Haniiltonii, J. R. Drumm.
237
repanda, Roxb,
Termmalia, Linn.
237 Urfcica, Linn.
4rjiina, "W. and A. ..«;
237
parviflora, Roxb.
belerica, Roxb.
238 Urfiicacese
chebula, Reiz*
238
t'omentosa, Wt, and Am.
41
Ternstroemiacese
Thespesia Lam pas, Dalz. and Gib*. 52 Vallaris, Burnt.
. 52
maerbphylla, BJume. ...
Heynei, Spreng.
. 388 Ventilago, Gmrtn.
Thunbergia, Linn. /.
.
388
coccinea, Wall.
calyculata, Tulasne.
. 453 Verbenaceaa
Thymel'seace©
.
415
Thymus, Linn.
Viburnum, Linn.
. 416
Serpnyllum, Linn.
cordifolinm, Wall.
.
59
Tiliace®
coriaceuin, Blume.
. U
Tinospora, Miers.
cofcinifolittm, Don,
. 15
cordifolia, Miers,
erubescens, Wall.
. 14
malabarica, Miers.
fostens, Bene.
. 71
Todd alia, Juss.
nervosum, D. Don.
. 71
aculeata, Pers.
punctatum, Ham.
. 270
Torieellia, DC.
stellulatum, Wall.
. 270 Villebrunea, Gaud.
fcilisefolia, DC.
. 361
Toxocarpus, W. and A. ,.,
frutescens, Blume.
. 861 Viscran, Linn.
himalensis, Falc.
. 349
Traclielospermum, Lemaire.
alburn, Linn.
. 350 • ariignlatum, Burnt.
axillare, Hook. f.
. 349
fragrans, Hook. f.
japonicmn, Thunb.'
, 546 VitacegB
Tra;chycarpus, Wendl.
546 Vitex, Linn.
Tain], ' Btcc,
...
492
Treroa, Lour.
^ Negundo, Linn,
493 Vifcis, Linn.
orientalis, Blume.
493
politoria, Planch.
affine, Gagnepain.
482
Trewia, Linn.
campylocarpa, Kurz.
483
nudiflora, Linn.
capriolata, Don.
255
Trichosanthes, Linn*
carnosa, Wall.
255
,
palmata, Roxh.
divaricafa, Wall.
277
Trios fceum, Linn.
himalayana, Brandis.
277
hirsutum, Wall.
lanata, Roxb.
63
Trinmfetta, Linn.
lanceolaria, Roxb.
63
pilos'a, Roth.
Iatifolia, Roxb.
63
rhomboidea, Jaeq.
macrophylla, Madden.
565
Tsuga, Carriere.
obtecta, Wall.
r
565
Brunoniana, Can.
Parked, Gagnepain.
123
Torpinia, Vent.
parvifolia, Roxb.
19'j
nepalensis, Wall.
pedicellata, Laws.

.. 363
.. 368
489
48^
49( =
489
288
28b
160
161
162
161
161
51
51
51
497
497
495
• §48
. 348
. 101
. 101
. 405
. 273
. 275
. 271
. 274
, 275
. 276
276
274
276
499
499
464
465
465
465
US
403
406
113
119
121
118
118
ITS
117
117
118
114
' 115
120
120
116
116
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'Page."
repanda, W. and A
ragosa, Wall.
seroicordata, Wall
trifolia, Linn.

.. 1 1 4 • Wrigbfcia, II. Br.
tomantosa, item. and £C/JK7*.
..-lis
,.117.
..• 118.

W
"Wallichia, Jtoxb.
densiflora, Mart.
WencHandia, Bartl,
exserta, DC.
puberula DC.
tinctoria, DO.
Wiksiroemia, Endl
canescens, Meissn,
Withania, Pany.
coagulans, Dunal.
somnifera, Dunal.
Woodfordia, Salisb.
fioribunda, Salisb.
fruticosa, Kurz.

Xylosma, jPorse.
543
longifolium, C7OA\
543
291.
292
292
292 Zanthoxy Inm, L inn.
454
acantboprdium, DC.
454
alatum, lloxb.
881
oxypbyllum, Edcjew.
:
B81 Zizypbus, Juss.
881
Jujuba, Lamk.
2'49
(Bnoplia, Mill
249
rogosa, Lamk.
249
xylopyra, Willd,

m

