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INTRODUCTION TO THE FIRST EDITION.

HIS work is due to the necessity, which has made it-
self much felt of late, of havinga simple Flora far

the use of the students of the Imperial Forest School
to assist them in identifying the trees and shrubs, etc.,
which they meet with when engaged on excursions and
on practical work in the forests of the School Circle of
the North-Western Provinces, which are their traming
ground. Had it been possible to provide a new and
cheaper edition of the splendid “ Forest Flora of North-
West and Central India,”” by Siz D. Branpis, K.C.I.E.,
F.R.S., this work might not have been required, but
circumstances have prevented the issue of that new
edition, and a Forest Flora of our own became & neces-
sity. It was with very great pleasure that I was able to
advise an old Dehra Dln student, and a native of India,
to undertake a task which he was really the first fully
to represent to me as urgently wanted for students’
use. He was at first very diffident about it, but, on my
urging him to take it up, he agreed to try and carry it
out. He has worked very hard at it, in the intervals of
the arduous duties of instruction of the Lower or
Vernacular Class at the School, and I have every
hope that the results of his labours will prove satisfac-
tory and that his Flora will be useful, not only to the
stud/ents who are qualifying for the provinecial service,
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but to all officers of either service whose work lies in
the School Circle and the Circles adjoining.

I believe this to be the first botanical work of any
importance which has ever been prepared by a native of
India, and the Imperial Forest School may well be
proud of having educated at least one native gentleman
‘who has taken up Botany as a study, and botanical
work as a labour of love.

The book does not, of course, pretend to be original :
it is based upon the ‘‘ Flora of British India,” the
monumental work which we owe to the indefatigable
labour of Sir Josepr HookEer, G.C.S.1., ete., and which

“took from 1872 to 1898 to complete, and which, as -its
author distinctly says in his ““ Preface,” was intended
“to facilitate the compilation of local Indian Floras.”
Babu UPENDRANATH has also had before him the clear
and accurate descriptions and the lucid analyses of the
“ Forest Flora of North-West and Central India”
already referred to, and he has been able to consult many
other books and writings of importance in the Library
of the Forest School. This alone, however, would not
have sufficed : it was necessary to examine, dissect and
describe the plants themselves either living as they were
met with in the forests, or dried and preserved in the
Herbarium at Dehra Didn which contains now an
excellent collection of specimens of the plants of India,
and more especially of the trees, shrubs, climbers and
herbs of economic forest value.

The real test of the value of Babu UpPENDRANATH’S
wor's will he efforded by the exparicnee of some years’
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use of it in the field. That I myself shall be unable
to use it and test it in that way, I must regret ; but
I am confident that the test of experience will be a
successful one, and that this Flora will prove valuable to
many successive classes of Forest Students and many
successive Forest Officers, whose duties may call them
to the beautiful forests of the Diéin and the splendid
" scenery of the adjoining Himalayan Mountains.

Besides such help as I have been able to give him
myself, Babu UreENDRANATH has had great assistance
from Mr. J. F. Durnig, B.A., F.LL.S., the present Direc-
tor of the Botanical Department of Northern India, who
has now during the whole of the twenty years since the
Imperial Forest School was founded, taught Systematic
Botany to successive classes, both in the lecture room
and in the field. Among other officers whose work
either in the way of published writings, list of plants,
etc., or of collecting specimens for the School Herbarium,
has contributed to the present Flora, may especially
be mentioned Messrs. A. SmyTHIiES, N. HEARLE, and
Pandit KESHAVANAND, all of them at one time or
another connected with the School.

The area taken up in the Flora is the area of the
School Circle Conservatorship, <.e., the district of Sal4-
ranpur, especially the Siwalik portion ; the district of
Dehra Diin, including the hills of M4lkot and Mussoorie
and the parganas of Jaunsar-Bawar ; the portion of the
State of Tehri-Giarhwal in the valley of the Upper Tons
and its tributaries, the Pdbar and Rupip, the forests of
which are leased by Government for purposes of Forest
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Conservancy ; and the similar leased forests in the
territories of the Thakurs of Raiengarh and D4di of
the Simla Hill States. In elevation, this area passes
from only a few hundred feet above the sea at Sahéran-
pur, to the extreme limit of vegetation in the Hima-
layas ; it is consequently not entirely a correct geogra-
phical field, but a field of study whose limits are fixed
by the same political reasons that fix the area con-
trolled by the Conservator of the School Circle.

It has not been considered necessary to enter at
length into synonymy in this work. Those who desire
to do so can always consult the ‘“ Flora of British India
which has invariably been quoted. Nor has it been
thought advisable usually to give vernacular names
from regions outside the School Circle area; or to
quote uses and information, unless they are likely to -be
useful in that area.

The work has run to rather a greater length than
was at first contemplated ; but it is hoped that this will
prove rather an advantage than a drawback.

J.S. GAMBLE,
. Conservator of Forests, Schocl Circle,
Dxeura DoN; N -W. P. and Oudh, and Director
4th February 1899. of the Impcrial Forest School,

Dehva Din.,
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———

AvrroUGH in the Introduction which he has 8o kindly
written for me, Mr. GAMBLE has explained the eircum-
stances under which this book came to be writtemn,
He has said nothing abeut its general plan and the way
in which it is intended to be used; and I think it best;
therefore, to add a few further words in explanation.

The chief object has been to render the work of any
one consulting the beol as easy as possible, by giving
him analyses: bassd on the most ebvieus: chardcters
of the Orders, the Genera and the Species. - To those
who are fairly good botanists, the Order and perhaps the
Genus will suggest themselves at once, and so the key
to the Species will alone-come into use ; semetimes the
Order will be known but not the Genus, and them
recourse will be had to the Generie key, to be followed
when the Genus is ascertained, by that to the Species;
often’ the Order itself will not be known, and then the
searcher must look in the analyses of Orders ; and finally
thére may be cases where the Division, or even the
Bection, of the Vegetable Kingdom is not apparent,
and he will have to begin from the very beginning of all.

In using the kdys, the student should bearin mind
that identifieation: is arrived a¥ by a continued process
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of elimination. Thus he should first of all determine,
from the key given in page 1, the Section and the Divi-
sion of the Vegetable Kingdom under which the plant
he wants to identify is likely to come. This primary
division, it will be seen, is based exclusively on the
characters of the flowers ; leaf and fruit characters do not
enter into it. Next follow the analyses of the great
Divisions into Natural Orders. It will become evident
at this stage how important it is to have a specimen
complete with leaves, flowers, and fruit,—for all these
characters have been employed in drawing up these and
subsequent keys. To facilitate reference, the Natural
Orders have been numbered consecutively all through,
and the numbers and names have been repeated at the
top of each page in the body of the Flora. The key to
the Natural Orders was the one the most difficult to
prepare, and I am fully conscious that it may have
defects ; but I can only hope they are few.

Having arrived at the Natural Order that seems
the most likely, the student should at once turn to its
description in the proper place, and compare the charac-
ters given there with those of his specimen; for the
characters given in the keys usually oceur with consi-
derable variation, or are difficult of determination, and
are therefore not always quite a safe guide.

When fully satisfied as to the Nutural Order, the
student should proceed to the Genus, and last of all, to
the Species, in axactly the same way as above, viz., first

"by the keys and then by comparing his plant with the
descriptions, Generio characters have not, however,
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been separately given in the case of such Genera as have
only one Species. -

In describing characters the same sequence has been
followed throughout the book. Adhering to the same
principle, the several items in the description of the
leaves—the most obvious of all organs for the purpose of
identification—have been given, as much as possible, in a
definite order. This indeed can be claimed as a special
feature of the book, and it may not be out of place to
state it here :—

1. Disposition, t.e., opposite, alternate, or
whorled.

. Form, i.e., simple or compound.

., Dimensions, of the blade only.

. Shape, including the termination.

. Margins, whether entire, wavy or®cut in
any way.

. Consistence, i.e., whether membranous or
coriaceous, tough, fleshy, soft or hard.

. The Surfaces, including their indumentum.

. Venation. .

. The Base, —any peculiarity regarding it not
brought out in item 4,

10. The Petiole, its length, ete.

11. The Stipules, if present.

=) [ I KU L)
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In the case of compound leaves, the leaflets have
been described separately, generally. beginning with
item 3 if the leaf is digitate, or only omitting item
2 if it is pinnate. The advantages of such an
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arrangement are top obvious to require any further
remark. :

. The descriptions of leaves are followed by those of
theinflorescences, flowers and fruits. Sometimes it may
happen that either flower or fruit is missing, and then
the work will be more difficult, but & little thought
may often lead the searcher into the right track, and he
may be enabled to make, at any rate, a shrewd guess at
his plant. To those, who, like the officers and students
at or near Dehra, have the opportunity of doing so, it
is strongly to be recommended that having arrived at
what they conceive to be their plant, they should take
an early opportunity of making sure by comparing
their specimens with the named sheets in the collection.
To facilitate this, the numbers of Natural Orders and
Genera have invariably been quoted from HoORER
& BenTHAM’S “ Genera Plantarum,” and the Species
under each Genus have been arranged in the sequence in
which they occur in the * Flora of British India.”

A glossary of Botanical Terms has been added, in
the preparation of which I have been greatly helped by
the lately'published Glossary of Mr. R. L. Hrinig, from
which useful book some of the definitions have been
taken verbatim,—and also by Mr. A. F. Grapon, the
Botany Instructor at Dehra Din, who has kindly exa-
mined and verified my draft.

It seems proper to mention that a few plants have
been included that are not exactly woody, and also a
few that are, properly speaking, not indigenous, although
successfully cultivated in the School Circle. In either
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case, their economic value or botanical importance, or
both, have been considered sufficient to warrant this
deviation.

I hope I may be allowed to add here my own
acknowledgments for the encouragement they have
given me, to the Inspectors General of Forests, Mr. B,
RiseENTROP, C.I.LE., and Mr. H. C. HiLL, and to the
Directors of the Imperial Forest School under whom
I have served,—Mr. H. C. Hirr, Mr. J. W. Oriver,
and more especially to Mr. J. 8. GamBLE, M.A,,F.R.S,,
C.LE., as it was during his tenure of office, and
under his guidance, that the first draft was completed.
But for his constant encouragement and ever ready
help, I might have been content with a much smaller
effort. My thanks are also due to Mr. DuTHIE, who,
as my Instructor in Systematlc Botany, has always
evinced a special interest in my underta.kmg I am
also greatly obliged to Pandit KesHAvANAND, now
Conservator of Forests in the Tehri-Garhwal State,
for considerable help in supplementing and verifying
the vernacular names collected by Messrs. HEARLE,
SmyrHIES, FERNANDEZ and others. Not being myself
an inhabitant of the North-Western Provinces, some
such help was much wanted, and I could not have
found it in any one better than in my friend Pandit
KESHAVANAND.

I am fully conscious of many defects, and that, in
spite of my best endeavours, many errors,—technical,
literary and typogréphical,—must have crept in. If
those, who may use this book, will kindly inform me of
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them from time to time, with a view to their correction
in any subsequent edition, they will lay me under a great
obligation.

UPENDRANATH KANJILAL, °
Extra-Assistant Conserv wtor of Foresis,

Denra Dgx;
26th March 1900,



{

PREFACE TO THE REVISED EDITION.

IN this edition, besides the usual corrections, many
important changes have been introduced and attempts
have been made to effect some improvements. First of
all the title of the book had to be changed, the area to
which it applied having changed its name, in respect
of both general and forest administration, since the
publication of the first edition in 1901. Then, follow-
ing the recommendations of the International Con-
ference held at Vienna in 1905, the word Family has
been used in this edition to indicate what were de-
scribed as Natural Orders in its predecessor, while
Cohorts have been called Orders. The names of some
Families also have undergone slight or complete
changes in deference to the rules laid down at the
above Conference. ' ,

It was found out at actual teaching that the keys
to the Families, although of considerable use in the
field for the practical purpose of quickly ‘ running down’
a plant to its Family, were nevertheless essentially of
an artificial nature, and therefore could not convey to
the student a clear idea of the distinctive characters
and relative positions of the Families. To remedy
this defect an analytical synopsis has been added
in which the Familie®*have been grouped first under
Orders, and again the Orders themselves under the
Classes and Divisions, care being taken throughout
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to avoid repetition and duplication in stating their
chief characters. Although in the matter of grouping
Prantt, and VINE’s system "has been generally
followed, the characters of Orders have almost in all
cages been amplified or modified with special reference
to Indian Families of plants, and more particularly to
those actually comprised under each in this Flora. It
is hoped that this synopsis will prove useful to
students. To make their work easy the Orders have
been indicated in their proper places in the body of
the Flora. All the keys throughout the book have
been revised and in some cases recast, generally in
the light of further experience gained at actual teach-
ing. The Glossary also has been considerably added
to, so that it may now be more confidently said that
no technical term has been used in the text that has
not been defined in the Glossary.

The sequence of HookER & BeENTHAM’S * Genera
Plantarum ”” and the ““ Flora of British India” has been
deviated from towards the end of the book inasmuch as
the Monocotyledons and the Gymnosperms have been
made to change places with a view to assigning to them
their more correct morphological position, and the last
four Families of the Apetalee have been rearranged to
make them fit properly into their respective Orders.

The descriptive part of the Flora has been increased
by the inclusion of ten additienal species, viz., Delphi-
nium vestitum, Rhus succedanea, Sicgesbeckia orientalis,
Diospyros Kanjilali, Linociera intermedia, Tylophora
tenuis, Asparagus adscendens, Smilaw macrophyila,
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Acorus Calamus, and Cosz Lackryma Jots, while three
species, 0iz., Grewsa tiliefolia, Smilaz elegans and
Typha Lawzmanni, have been deleted as their
inclusion did not appear to have been based on
gufficient grounds. The claims of Teak for a fuller
deseription than was given it in the first edition having
been recognised, Tectona has been included in the
generic key under VERBENACEZE; also the generic
description of Juniperus has been added. For the
rest, besides the incorporation of corrections and of
such additional information as has since been gathered,
the descriptions themselves have been thoeroughly
revised, especially with a view to making them clearer
than in the former edition. In all other respeets,
however, this part of the book has remained un-
.changed.

Only a few of the synonyms have been shanged,
‘but to the references quoted in the first edition has
been added the ‘“Indian Trees,” the late Sir D.
BranDI1s’ monumental work, while the quotations for
Mr. Gamble’s classical work, the ‘¢ Manual of Indian
Timbers,”” have been corrected throughout to refer to
his much enlarged new edition of 1902, Mr. DuTHIE’S
excellent ‘‘ Flora of the Upper Gangetic Plain’’ and
Col. PraiN’s oritical monographs on Dalbergia and
Additional Leguminose have also been quoted in a
few cases. .

Mr, GaMBLE has again laid me under a debt of
obligation by kindly looking through a part of the
proofs and assisting me with very valuable suggestions
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and advioe, and I take this opportunity to give ex-
pression to my thankfulness to the Inspector-General
of Forests to the Government of India for entrusting
me with the preparation of this revised edition of the
Flora. I am also much indebted to Mr. R.S. HoLg,
F.CH, F.ES, F.LS., the Imperial Forest Botanist,
for necessary guidance and many valuable sugges-
tions and also to my friend and former pupil
Mr. V. SuBramania Iver, M.A,, F.LS., officiating
Forest Zoologist, for supplying me with a very
comprehensive list of corrections and suggestions,
many of which were most valuable. In fact, it is
very gratifying that the request expressed in the
last sentence of my preface to the first edition has
generally been responded to with great alacrity,
especially by those whom I had the honour of
teaching Systematic Botany at what was then the
Imperial Forest School: I cannot, therefore, do
better than conclude this preface with an expres-
sion of gratitude to these gentlemen, coupled
with a repetition of the same request in respect
of the present edition, which, having had to be
prepared under somewhat unfavourable -circum-
stances far away from a library and a herbarium, can-
not be expected to be entirely faultless.

UPENRRANATH KANJILAL,
Erxtra-Depsty Conservaior of Forests,

SrBsAGAR 3
23nd November 1909,



GLOSSARY

OF THE

BOTANICAL TERMS
USED IN THE TEXT.

Accrescent, increasing in size
with age ; usually said of parts
of the calyx or corolla that per-
eist and enlarge after flower-

ing.

Achene, a small dry indehiscent
l-celled 1-seeded fruit, or a
1-seeded carpel of an apocar-
pous fruit.

Acicular, needle-shaped ; longand
slender.

Acorn, fruit of the oak, f.c., a
nut enclosed within a cup
formed of an involucre of thick-
ened bracts.

Acumen, a sharp tapering point
more or less prolonged. Acu-
minate, terminating in an acu-
men.

Acute, evenly tapering and end-
ing in a narrow angle, but
without a prolongation.

Adnate, said of dissimilar organs
when con, ]gemtally united.

Adpressed, ymg close agamst the
froducmg surface.

ventitious, occurring m\ ol
unusual position.

Zsttvation, the' mode in which
the parts of a flower are folded
in the bud ; also their relative
position.

Albumen, the nutritive substance
found within the seed-coats of
some seeds and outside the
embryo.

Amplexicaul, said of a sessile
leaf or the base of a petiole
when clasping the ctem.

Anastomosing, reticulately
united.

Anatropous, eaid of an mverted
ovule, t.e., one with the fora-
menclose to the hilut, and the
chalaze at the opposite end,
the axis of the ovule itself re-
maining straight.

Androgynous, said of an in-
florbscence bearing both male
and female flowers.

Annulate, marked trantversely
by rings.

Anterior, said of that part of a
flower which is inserted away
from the axis of inflorescence ;
ir ferior.

Anther, the pnrt of a stamen that
bears the pollen.

Apiculate, with a shorb pointed
tip.

Apocarpous, with the carpels free
and distinct.

Arcuate, rhaped like a bow, sc..
moderately curved.
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Aril, arillus, an accessory seed:
covering or an_appendage grow:
ing from or about the “bilum of
a seed. Arillate, having an
aril. Arillode, a false aril.

Arista, an awn or bristle. Aris-
tate, bearing or terminating 'in
an arista.

Articulate, jointed in such a
manner as to separate at matu-

rity.
directed obliquely

Ascending,
upward.

Auriculate, having a flat lateral
expansion like the lobe of the

ear.
Awn, a bristle-like appendage,
especially of the glumes of

grasses.

Axil, the upper angle formed by a
leaf or a similar organ and the
supporting stem or axis. Axil-
faty, in or relating to the axsl.

Axile, relating to the azis, gener-
ally said of a kind of placenta-
tion in which the ovules are
borne on thecentral axss of the
ovary.

Baccate, berry-like, pulpy.

‘Basifixed, ed by the base,
especially said of an anther
attached at ite lower end to the
top of the filament; innate.

Bast, fibroue inner bark.

Berry, & simple fruit succulent
threughout, without a stone,
and generally with more than
one seed.

Bifarious, in two opposite verti-
eal rowe.

Bifid, divided into #wo segments
to about the middle with a
narrow sinua, '

Grossary OF Boranrcat TermS.

Bifurcate, {two-forked, having
two prongs or branches.

Bilabiate, having two lips.

Bipartite, divided into two seg-
ments almost to the base.

Bipinnate, twice pinnate.

Biseriate, in fwo serses or rows,
generally one above or within
the other.

Bisexual, having both stamens
and pistil in the same flower ;
hermaphrodite.

Biternate, fwice ternale.

Bole, the main axis or trunk of
a tree.

Bract, a rudimentary or modified
leaf subtending a flower or an
inflorescence, Bracteate, having
bracts.

Bracteole, a secondary bract or
one of the ultimate grade sub-
tending each flower of an in.
florescence. Bracteolate, hav-
ing bracteoles.

Bulb, a short stem, more or less
conical above and flattened
at the base, and usually under-

round, which bears a bud or
guds concealed in fleshy scales
or coats. Bulbiform, formed
like a bwlb. Bulbous, of the
nature of the buld.

Buttressed, said of stems with
vertical ridges or projecticns,
eg., the stems of Semal, Sun-
dri, ete.

Caducous, falling off very early.

Caespitose, tufted or growing in

Atufts, eg., many species of bam-
boos.

Callus, the new tissue which forms
over the wounds of plants,

Calyx, the outer whorl of floral
leaves, immediately below or
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outside the corolla. Calycine,
relating to the calyz.

Calyptra, a cap, hood or veil.

Cambium, a zone of tender thin-
walled cells separating the
wood from the bark in Dicoty-
ledons and Gymnosperms, by
the division and growth of
which new cells are formed.

’Campanulate, bell-shaped, deeper
than cup-shaped.

Canescent, with very short grey
hairs or pubescence giving the
epidermis a greyish-white hue.

Capitate, having a globose head.

Capsule, a dry syncarpous fruit
the carpels of which open or
‘separate at maturity.

Carpel, the ovary of an apocar-
pous pistil, or one of the com-
ponent parts of a syncarpous
ovary. Carpellary, relating to
a carpel.

Cartilaginous, firm and tough

like parchment.

Caryopsis, a grain ; the seed-like
fruit of Gramine® with thin
pericarp, which is usually ad-
nate to the contained seed.

Catkin, a scaly spike or raceme
of unisexual flowers, pendulous
or drooping, and generally deci-
duous.

Caudate, furnished with a fail, or
with a slender tail-like terminal
appendage.

Cell, the living vegetable unit ;
the structural unit in the for.
mation of a plant. Also one
of the cavities of an ovary or of
an anther. -

Chalaza, that part of the ovule
where the base of the nucleus is
confluent with the coats.

Chartaceous, having the textureof
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writing paper ; thin and flexible.
Ciliate, fringed with thick margi.
nal hairs like the eyelashes,
Cirrhose, bearing tendrils,
Cladode, a branch, more or less
flattened which assumes the
form and funotions of a leaf.

Clavate, club-shaped; slender
below and gradually thickened
upward,

Cocci, pl. of coccus, the seed-like
and generally l-seeded lobes
of a syncaipous ovary 'which
become more or less dry, and
separate at maturity.

Cogener, one of the same genus.

Coma, a tuft of soft hairs or
cotton borneon aseed. Comose,
having & coma.

Concolor, of the same colour
throughout.

Conduplicate, folded once upon
itself lengthwise.

Cone, the multiple fruiéof Coni.
fers formed mostly of imbricat-
ed scales by which the seeds
are subtended.

Connate, said of similar organs or
parts of the same organ when
congenitally united.

Connective, the portion of a
stamen that connects the two
lobes or cells of an anther,

Connivent, conniving, said of
sepals, petals or anthers having
the apex arching over or con-
verging in the centre of the
flower.

Contorted, convolute, said of
leaves or petals with one
margio within, and the other
margin without, the whorl.

Cordate, heart-shaped, ie., with
the base shaped like the figure
of a heart on cards,
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Coriaceous, leathery ; tough and
thick. -

Corm, a solid fleshy underground
stem more or less jointed and
naked or within thin scales,
such as is characteristic of
certain families, eyg., Aroides.

Corolla, the inner whorl of floral
leaves.

Corona, a crown ; the crown.like
process from the inner face of
petals or the throat of a corolla,
or from stamens.

Co;tic;l, relating to the cortex or

ark.

Corymb, an inflorescence of the
indefinite or centripetal kind in
which the branches or pedicels,
although starting from differ-
ent points, all attain almost
the same level.

Cotyledons, the seed-lobes or first
leaves of an embryo.

Crenate, with rounded teeth.

Cruciform, in the form of a cross;
generally said of flowers with
four petals arranged crosswise,

Crustaceous, hard and brittle;
said of a covering which splits
and breaks off easily.

Culm, the hollow and jointed
stem of grasses, especially of
bamboos.

Cuneate, wedge-shaped, aoute-
angled at the base.

Cupula, cupule, a cup.like in.
volucre of thickened bratts
supporting the nut of the oak.

Cupular, belonging to, or shaped
like, the involucre-cup.

Cusp, a long and tepering rigid
point. Cuspidate, furnished
with a cuep.

Cuticle, the outermostlayer of the
epidermis.

Grossary or Boranicar TERMS.,

Cyme, an inflorescence of the
definite or centrifugal typs.

Cypsela, a dry interior achene
invosted with the adnate calyx;
the fruit of Composite.

Decandrous, with ten sfamens.

Deciduous, said of trees or
shrubs which are leafless for
a part of fhe year; also of
the leaves of such plants.

Declinate, be.t to one side.

Decompouni, composnd or
divided more than once,

Decurrent, “running down 'into ;
said of a sessile leaf when the
blade is prolonged helow the
insertion and so runs down
the stem.

Decussate, in pairs alternately
crossing at right angles.

Dehiscence, the mole of opening
of a capsule or of an anther.

Deltoid, triangular in outline or
in section like the Greek letter
A,

Dentate, with margins cut into
triangular salient teeth direct-
ed outward, Denticulate,
minutely tcothed.

Dextrorse, turning or twining
from left to right, i.e, in the
anti-clockwise direction.

Diadelphous, said of stamens
united by their filaments into
two sets of bundles.

Dichotomous, forked in pairs.

Didynamous, said of a flower with
two long and two short
stamens, and also of stamens
when they are suoh.

Digitate, fingerdike ; said of a
compound leaf with the leaflets
all borne on the apex of the
common petiole.

G
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Dimorphic, dimorphous, having
two forms, generally said of
hermaphrodite flowers having
one form with long styles and
short stamens, and another
with short stylee and long
stamens; also of leaves if of
two widely different shapes on
the same stem.

Dicecious, unisexual with the
male and female flowers on
separate individuals,

Disk, a circular ernlargement of
the receptacle in the form of a
cup, or of a cushion. Discoid,
disk-like ; circular and flat or
depressed in the centre.

Dissepiment, a partition in an
ovary or pericarp in the direc-
tion of its length.

Distichous, arranged in two oppo-
site vertical rows. ‘
Divaricate, spreading widely

" apart.

Dorsal, relating to, inserted on, or
opening by, the back or outer
suture, .

Drupe, a stone-fruit, ¢.e., one with
a fleshy or pulpy pericarp and a
bony or crustaceous endocarp.
Drupaceous, like a drupe.

Ebracteate, without  bracts,
lEbracteolate, without bracteo-
ea.

Echinate, set all round with sharp
bristles like a hedge hog.

EBglandular, without glands.

Elliptic, eliptical, oblong or oval
with rounded ends. Ellipsoid,a

“solid with an-elliptical outline.

Emarginate, with a notch at the

apex.

Embryo, the rudimentary plant-

let formed in a seed.

xx

Endocarp, the inner layer of the
pericarp.

Endosperm, ‘the albumen of a
seed.

Ensiform, in the shape of a sword.

Epicalyx, a whorl of bracts telow
the calyz proper and somewhat
resembling it in shape and
colour.

Epicarp, the outer layer of a
pericarp. 1

Epidermis, the outermost layer of
tissue or skin of a plant.

Epigynous, inserted on the top of
the ovary.

Epipetalous, said of stamens
which are borne on, or adnate
to, the petals or corolla.

Epiphyllous, growing on leaves
or perianths.

Epiphyte, a plant growing on, but
notnourished by,another plant.
Epiphytic, having the habit of
an epiphyte. .

Evolution, the mode and parti-
cularly the sequence in which
flowers open on the same in-
florescence.

Exalbuminous, without albumen.

Excavate, hollowed into broad
deep pits.

Exocarp, the external layer of the
pericarp when an endocarp is
present.

Exstipulate, without stipules.

Extrorse, applied to anthers that
dehisce towards the ciroumfer-
ence of the flower.

Falcate, curved Jike the blade
of a sickle or soythe,

Family, & group of co-related
genera which are sometimes
grouped into tribes.
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Farina, sfarch, or anything re-
sembling it or analogcus to it,

Farinaceous, consisting of or re-
sembling starch.

Fascicled, fasciculate, in dense
clusters,

Ferruginous, coloured like sron.
rust

Fibrovascular, said of a tissue
consisting of woody fibres and
ducts or vessels.’

Filament, the stalk of an anther.

Filiform, thread-like ; long and
slender.

Fimbriate, having a fringe or
border of fine thread.like pro-
cesses,

Floccose, woolly with locks of
dense soft hairs that are easily
detached.

Foliaceous, of the form or texture
of a leaf.

Follicle, a fruit of a single carpel
opening by only one, usually the
inner, suture. Follicular, per-
taining to or resembling a
follicle.

Foramen, the minute aperture in
the coats of an ovule correspon-
ding to the micropyle of aseed.

Free, distinot, not adnate to any
other organ. Free.central, said
of the placenta of a one-celled
ovary when it is like a column
in the centre bearing ovules on
the upper extremity.

Pugacious, falling off or fading
very early.

Funicle, the stalk of an ovule or
seed.

Fusiform, spindle-shaped ; solid
and tapering at both ends,

Gamopetalous, having eombined
petals,

Grossary oF BoTanrcar TERMS.

Gamophyllous, said of a flower
having a perianth of wnited
leaves or segments; also
applied to such a perianth.

Gamosepalous, having combined
sepals.

Genus, pl. genera, a group of
closely related species indicated
by the first name of a plant,

Gibbous, having a pouch-like
swelling or protuberance on one
side.

Glabrous, without hairs of any
kind, Glabtate, somewhat
glabrous. Glabrescent, becom-
ing glabrous.

Glands, small wart.like bodies or
round efcrescences of any kind
found on stems, petioles, etc.,or
inside flowers. Small raised
superficial dots, or minute vesei-
cles imbedded in the substance
of leaves, etc., usually filled
with oil. Glandular, having
glands, or relating to glands.

Glaucous, of a bluishegrey colour,
often covered with a fine bloom.

Glumes, the chaffy bract-like
acales of the inflorescence of
grasses and their allies, Glu-
maceous, resembling or relat-
ing to glumes.

Gonophore, a stipe or stalk sup-
porting both stamens and
ovary in a flower.

Gynobase, a short and broad
elongation of the torus on
which the pistil rests. Gyno-
basic, resting on a gynobase.

Gynophore, the stipe or stalk
supporting an ovary.

Haustorium, pl. haustoria, s
sucker-like root by means of
which & flowering parasite
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draws nourishment from its Induplicate-valvate, said of mem»

host.

Head,a form of inflorescence
consisting of a more or less
dense cluster of sessile flowers
which are centripetal in evo-
lution,

Hermaphrodite, bisexual ; having
both stamens and pistil in the
same flower.

Heterogamous, said of flower-
heads when male, female,
bisexual and neuter florets, or
any two or three of these, are

rne on the same head.

Hilum, the place of attachment of
an ovule or seed to the placenta
or funicle.

Hirsute, thickly covered with
long and rather coarse hairs.
Hispid, beset with rigid or bristly

hairs.

Homogamous, said of a flower-
head with the florets all of the
same sex.

Hyaline, transparent or tranglu-
cent and colourless.

Hypocrateriform, salver-shaped ;
said of a corolla with a slender
tube abruptly expanded into a
flat horizontal limb.

Hypogynous, inserted below the
ovary.

Imbricate, overlapping so as to
break joints like #ieson a roof.
Imparipinnate, unequally pin-
nate ; pinnate with a terminal
leaflet or pinna. '
Incomplete, said of a flower
wanting calyx.or corolla or both.
Indumentum, a general term
for any kind of hairy covering
. or coating produced by the
epidermis. !

bers of a whorl when they
touch ome another with the
margins of each folded inward.

Inferior, inserted below the ovary
and ‘free from it, if said of the
calyx ; adnate to, or situated
below the calyx, if said of the
ovary; also anterior, jwhen
gaid of the relative position
of the parts of.a flower in an
inflorescence.

Inflorescence, the mode in which
flowers are arranged an $he
stem. Also used as a collee-
tive term for the whole flower-
ing portion of the stem of a
plant with its branches, bractsy
bracteoles and flowers.

Innate, said of an anther borne.
on the appex of the filamens
and with usually marginal de-
hiscence.

Integuments, the soats of an
ovule or seed. Ly

Interpetiolar, said of stipules of
opposite leaves and ores-
cences when they are inserted
between the petioles, ¥.e., across
the stem.

Intrapetiolar, is applied to sti-
pules of single leaves when
they are comnate by their
margins so as to form apps-
rently one stipule.

Introrse, applied to anthers that
dehisce towards the pistil.

Intruded, projecting inward.

Involucre, a circle of bracts sub-
tending a flower-oluster.

Involute, rolled inward .

Irrefu , wanting in symmetry
of form, said ofiflowers with the
petals or perianth-segments
unequal in sige and shape.
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Keel, the central dorsal ridge;
like the prow of a boat, formed
" by the two anterior and in-
" nermost petals of a fpapi-
lionaceous oorolla.
Kernel, the conter ts of the puta.
men of a drupe.

Labiate, two-lipped.

Laciniate, irregularly cut or frin-
ged into narrow lobes or seg-
ments with narrow sinuses.

Lanceolate, shaped like a lance-
head, i.6., 2-4 times as long as
broad, narrowed at both ends,
especially towards the apex,
and broadest below the middle,

Lax, diffuse, said of an inflores.
cence when the flowers or fruits

" are notolosely arranged on it.

e, a fruit of a single carpel
usually opening by both sutures
when ripe. See Pod.

Lenticél, a lentil-shaped corky
process developed on the bark
of some trees. Lenticellate,
having lenticels.

Lenticular, lentil-shaped; like
a double-convex lens.

Ligule, anything shaped like . a
strap, such as the limb of tte
ray-oorolla in some Compo-
site, The thin and scarious
projectfon from the summit of
the sheath of the leaf of grasses.
Ligulate, strap-shaped, usually
applied to the ray-flowers of
Composits.

Linear, narrower than lanceolate,
—at least five times as long as
broad. °

Lobulate, divided into small lobes.

Loculicidal, applied to a kind of

delisoence in whioh the s plitting
takes place through the cells.

GLossary or Boranicar TErms,

Loculus, the cell of an ovary ; pl.
loculi

Lodicule, one of the small scales
which represent the perianth
in the flower of a grass, oour-
ring usually in pairs.

Lyrate, pinnately lobed with a
large terminal lobe and one or
more pairs of small basal lobes,
80 as to resemble a lyre.

Mammillate, having nipple-like
prominences.

Median, relating to the middle ;
in a plane radial to the axis
of a plant.

Medullary rays, vertical plates
of cellular tissue wlich radiate
from the centre of a Cicoty-
ledonous plant towards the
caml ium.

Mesocarp, the n.ildlelayer of the
pericarp.

Micropyle, the minute orifies in
the coats of a seed repre:ented
1y a rcar, corresponding to the
foramen of an ovule.

Monadelphcus, said of stamens
united.by their filaments into
one get forning a- tube or
column or sheath.

Moniliform, oylindrical and cona_
sirioted at regular intervals so
a8 to resemble a necklace of
beads.

Moncecious, unisexual with the
male and female flowers on the
same individual.

Monopodial, pertaining to or of
the nature of a monopodium,
4.6, a simple axis prolonged by
means of a terminil bud.

Mucronate, abruptly terminat-
ing in a short straight stiff and
sharp point.
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Multifarious, in many vertical
rows.
Multifid, cleft into many lobes or

Mul‘iseriate, in many series or
rows.

Needles, the acicular leaves of
conifers.

Nerves, the principal lateral ribs
of a leaf. Nervose, with nerves
sttongly developed.

Nucleus, the central part of an
ovule or cell ; pl. nuclei,

Nut, a hard ind hisoont 1-seeded
fruit resulting from a syncar-
pous ovary.

Obconic, inversely conical, s.e.,
with the attachment at the
pointed end. .

Obcordate, inversely cordate, ¢.e.,
broadly two-lobed with a notch
at the apex.

Oblanceolate, inversely lanceo-
late, t.e., long, narrow and
tapering at both ends, but
broadest above the middle.
Oblanceoloid, said of a solid
heving an oblanceolate outline.

Oblong, much longer than broad
with the sides nearly parallel.

Obovate, inversely ovate, 1.e., egg-
shaped in outline with the
broad end towards the apex.

Obovoid, said of a solid which is
inversely egg-shaped in outline.

Obsolete, rudimentary, imper-
fectly developed.

Obtriangular, in the ghape of
an isosceles Jriangle with the
attachment at the apeg,

Operculum, a lid; a top which
separates by a trausverse line
of separation,

.

Orbicular, orbiculate, flat with
the outline circular or nearly

80. .

Order, a group of closely related
Families of plants.,

Ovary, that portion of the pistil
which includes onme or more:
cavities or cells containing one
or more ovules.

Ovate, egg-shaped in outline with-
the broad end towards the base,

Ovoid, said of a solid with an
ovate or oval longitudinal sec-
tion.

Ovule, the immature or undeve.
loped seed in the ovary.

Palea, the innermost glume of the

. flower of a grass, or the chaffy
scales on the receptacles of
many Composite. Paleaceous,
chaff like.

Palmate, with the midribs of the
lobes or leaflets all radiating
from the apex of th® petiole.

Palmatilobed, palmately lobed.

Palminerved, witb nerves
radiating like tbe ribs of a pal-
mateleaf. Palmatipartite, with
segmente pslmately separated
almost to the base.

Partdurate, fiddle-shaped.

Panicle, an inflorescence in
which the axis is divided into
branches bearing two or more
flowers ; acompound raceme or
compound irregular corymb,

Pabilionaceous,  bullerfy-like ;
applied to the kind of corolla
characteristic of the Pea tribe of
Leguminos® ; like the flower
ot the Pea tribe. See Keel,
Wings and Standard,

Papillose, bearing minute nipple.

' .shaped projections,
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Pappus, thistle-down ; the hairy
tufts on achenes and other
fruits.

oldal, said of a solid
having a parabolic, i.e., ovate-
oblong outline.

Parasite, a plant that grows on
or in another plant, and draws
nourishment from it,

Patietal, attached to the inner
wall of an ovary.

Paripinnate,  syn. abruptly
pinnate, evenly pinnmate; pin-
nate without the terminat leaf-
let or pinnd.

Patent, widely spreading.

Pedate, like a bird’s foot ; palm-
ately divided with the latera}
ddvisions 2-cleft.

Pedieel, the ultimate stalk sup-
porting a single flower in
an inflorescence, Pediceilate,
having a pedies]:

Peduncle, the stalk sapporting a
politary flower or fruit or'a
cluster of lowersior fruits. Pe-
dunculate, having a peduncle.

Pellucid, tramsparent or trans-
lucent.

Hettate, tdrget-shaped ; seid of a
flat body, generally & leaf, a
bract or a stigms, attached to
the stalk by the lower surface.

Penninerved, pinnately nerved ;
with nerves spreading laterally
from various points on the mid-
b,

Pemtafd, divided into five pabts
with broad notches extendin,
from the margin to about hedf.
way towards the common axis.

Rentgmercus, having the mem-
bers in eack whodd of the flower
int-fives:

Penultimate;wext tothe wltisrate.

@rossary or Boramitar Turms,

Perianth, a floral envelope; &
term especially used when the
calyx and corolla are similar in
form and texture, or are repre-
serited by a single whorl.

Pericarp, the portion of the fruit
formed of the ovary and what-
ever adheres to it, exclusive of,
and outside, the seeds.

Perigynous, inserted around but
away from the ovary.

Persistent, remaining attached ;
generally said of a calyx or &
coroHa which remains attached
until the fruit is mature,

Petal, one of the parts or leaves of
the corolla, whether free or
combined. Petaloid, resem- ,
bling or having petals.

Petiole, the stalk of a leaf:
Petiolate, having a petiole.
Petiolule, the stalk of a leaflet.
Petiolulate, baving a peifoluls.:

Phléém, the soft tissue of the
inner bark which is formed by
the outer portion of a vascular
bundle.

Pilose, thiny sprinkied with long
soft simple hairs.

Pinna, pl. pinne, the primary
divisionofa bipinnate ortripin-
nateleaf. Pinnule,thesecond-
ary division of a tripinnate leaf,

Pinnate, a compound leaf is so
cafled ' when the leaflets are
arranged on either side of a
common axis in the same way
af' aré the webs: of 'a feuthe?
on'its shaft.

Pinnatisect, pinnaidly cul nearly
to the common axis: :

Pistil, thre female-organ of & fidéwer
consisting normalty’ of-ovary
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style and stigma. Pistillode, a
rudimentary or barren pistil.
Placenta, that portion of the
interior of an ovary on which

theiovules are borne.

Plaited, plicate, folded in longi-
tudinal plasts.

Plumose, feathered ; said of
bristles having fine hairs og
either side like the plums or
webs of a feather.

Pod, the same as Legume, buthas
awider application, being used
to denote any dry dehiscent
many-seeded fruit, especially
when it is much longer than
broad.

Pollen, minute powder-like grains
contained in the anther-celle,—
the fertilizing agent of a

lant.

Polyadelphous, having  the
stamens united by the filaments
into many sels or bundies.

Polygamous, with hermaphrodite
and ynisexual flowers on one or
different plants.

Polyphyllous, said of & perianth
having dislinct leaves or seg-
ments,

Pome, a succulent fruit with seeds
in many cartilaginous dry cells,
e.g., the apple and the pear.

Pore, & minute passage or orifice.

Posterior, said of that part of a
flower which is nearest to the
axis of inflorescence ; superior.

Prickle, a sharply-pointed stiff
outgrowth of the epidermis.

Procumbent }.Lying flat or close

Prostrate * to the ground.

Pruinose, -covered with a
hoarfrost-like bloom or powder.

Pseudocarp, a false frust; one
which has some portion other

than the ovary so developed as
to resemble a fruit.

Pubescent, covered with short
soft straight simple Rairs.

Puberulous, puberulent, minutely
pubescent.

Punctate, dotted with small
punciures or glands. Punctu-
late, minutely puncfase.

Pungent, terminating in, or taper-
ing gradually to, a hdrd sharp
point.

Pustular, with small blssier-like
elevations.

Putamen, the shell of a nut ; the
hard endocarp of a drupe.

Pyrene, one of the small stones
of a drupaceons fruit having
more than one stone.

Pyriform, pear-ehaped ; obavoid
with a tapering base. .

Quadrangular, four cornered.
Quinquefoliolate, withgfive lcaffeds,

Raceme, an inflorescence of the
indefinite kind in which the
flowers are borne on pedicels of
more or less the same length
along a single undivided axis
or rachis,

Rachis, the principal axis of a
pinnate leaf or of an inflores-
cence. Rachillum, pl, rachilla,
the secondary rachis of a com-
pound spike ; the rackis of a
spikelet of grass.

Radicle, the axis of an embryo
below the cotyledons.

Raphe, the cord or ridge which
connects the hilum with the
chalaza in an anatropous ovula.

Raphides, needle-shaped
found in the cells of some
planta.
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Ray, one of the radiating bran.
ches of an umbel. Ray-flowers,

' $he marginal ligulate flowers of
a head or circular flower-
cluster,

Receptacle, the torus of a flower ;
hence also what is commonly
known as the frust of figs.

Regular, symmetrical ; generally
said of flowers with the petals
or perianth-segments alike in
size aud sghape.

Reniform, kidney-shaped ; de.,
brcader than long, broadly cor-
date at the base, and with the
auricles rounded. .

Repand, having a wavy margin.

Reticulate, having the veins
connected together like the
‘meshes of & net.

Retuse, witk as mall shallow notch
in a rounded or truncate apex.

Revolute, havinz the margins
‘or apex rolled . backward upon
the under surface.

Rhizome, an underground or
prostrate jointed stem which
sends off roots at the nodes
and bears, like a true stem,
buds, leaves, or scales.

Rhomboid, - rhomboidal, with
four sides more or less equal,
‘and the lateral angles obtuse.

Rostrate, beaked ; narrowed into
a slender tip or process.

Rotate, wheel-shaped ; said of a
regular gamopetalous corolla
with & short tube and a flat
spreading limb,

Rotundate, circular or nearly so
in outline.

Rugose, full of wrinkles.
Rugulose, minutely wrinkled.

Ruminate, mottled ; marked by
transverse lines or divisions,

S;feiat;ate, shaped like an arrow.

; tapering towards the
apex, bifurcate at the base,
with the lobes pointed and
directed downward.

Samara, an indehiscent dry -winged
fruit.
Sarmentose, .producing long

straggling woody branches.

Scabrous, rough to the touch
owing to short stiff hairs. .
Scaberulous, somewhat acab-
rous.

Scape, & leafless and generally
unbranched flower-stem rising
from the ground.

Scarious, scariose, thin, dry,
membranous, somewhuat stiff
and not green.

Scorpioid, said of a form of
unilateral  inflorescence whioh
is coiled inward from the apex
in the bud like the tail of a
scorpion.

Sepal, one of the parts or leaves
of the calyx, especially when
not combined.

Septicidal, dehiscin, through the
dissepiments or [ines of junc-
tion.

Septifragal, opening by the
valyes breaking away from the
dissepiments.

Septum, pl. Septa, see Dissepi.
ment, Septate, divided by one
or more partitions.

Serrate, toothed like & saw with
the teeth directed forward,
Serrulate, minutely servatey

Sessile, attached direotly withous
astalk, ~

Setaceous, bristle like,

Sheath, a close-fitting tubular op
enrolled case, e.g., the lowep
portion of the leaf of grasses,
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Sigmoid, curved in two opposite
directions like the Greek letter
S1gMa OF §.

Simple, undivided ; consjsting
of one b'ade when said of &
leaf ; resulting from a single
gistil when said of a fruit ; un.

ranched when said of a stem
or tendril.

Sinistrorse, turning or twining
from right to left, e., in the
olcok.wise dire:tion.

Sinus, the space L etweenthedivi-
gsions or lobes of a leaf.
Sinuate, with an irregular wavy
margin.

Spadix, a spike with a thickened

or fleshy axic bearing l-seiual

flowers, generally sneathed in

a spathe.

Spathe, a large sheath.like bract
enclosing a epadix. Spatha-
ceous, spathe-like.

Spathulate, shaped like a spatula,
i.e., broad and rounded at the
apex but gradually narrowed
towards the base.

Species, a. group of individuals
alikeinall essential particulars;
the subdivisions of a genus,

Spike, a form of indefinite inflore-
scence bearing sessile flowers
onanundivided elongated com-
mon axis. Spicate, in the form
of or resembling a spike, or

“ disposed in spikes. Spikelet, a
secondary sptke ; the ultimate
flower-bearing stem of grasses

v

including its glumes and flowers.

Spine, a strongly pointed woody
grocess generally originating
om the wood-tissue. Spines-
cent,terminatingin, orresembl-
ing. & spine-like sharp point ;
rlso hecoming spinons. Spi-

XXVii

nose, spinous, furnished with,or
of the nature of. spines.

Spore, a minute unicellular body
which detaches at matarity
and - performs, practically

. speaking, the same function in
Cryptogams as the sced in
Phanerogama.

Stamen, iie male gorgan of a
flower, consisting of a filament
and an anther. Staminiode, an
akortive or antherless stamen,

Standard, the posterior or odd
petal of a papilionaceous corolia.

Stellate, star-shaped; with radiat-
ing rays like the points of & star.

Stigma, that part of the pistil
which receives the pollen 'for
the fertilization of the ovules,

Stigmatic, relating to the stigma.

Stigmatose, resembling or of the
nature of the stigma. .

Stipe, any stalk-like support ; the
stalk of an ovary above the
floral whorls. Syn. dnophore,
Stipitate, having a stipe.

Stijule, an appendage of a leaf,
usually one on either side of the
petiole. Stipulate, having
stipules. Stipel, a scondary
stipule, the appendage of a lesfa
let. Stipeliate, having stipels.

Stomata, . of Stoma, openings
in the epidermis of plants with
adaptations for regulating the
pdssage of air and moisture,

Stone, the hard endocarp of a
drupe. Syn. Putamen.

Striate, marked with thin longi-
tudinal lines or minute furrows,

Strigose,” eovered with - sharp-
pointed straight stiff hairs of
unequal length ‘lying. olose
along the surface, and -sl} in
the szme direction. Do

R
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Style, a stalk proceeding from the
submit of the ovary and sup-
porting the stigma.

Subulate, shaped like a cobbler’s

- owl; narrow, tapering and
somewhat stiff.

Superior, insbrted on the ovary
or adnate to it, if said of the
calyx ; above the calyx and
free fromit. if said oftheovary;
also posterior in position.

Supetpops:l, placed one above
other.

Suture, a seam indicating the line
of union of two parts ; a line of
opening.

Symmetrical, said of a flower
having the same number of
members in each sv:imrfl.

Syncarpous, composed of two or
more combined cagpels.

Syngenesious, said of stamens
united by their anthers, as in
Compositse.

Tap-root, primary root resulting
from the direct prolongation
of the radicle.

Tendril, a slender process usually
belonging to the axis and serv-
ing a8 a support in climbing,

Terete, oylindrical, rounded in
cross section.

Ternate, arranged in threes in a
oluster or whorl. ¢

Testa, the outermost coat of a seed.

Tetramerous, said of a flower
having the parts or members
in each whorl in fours.

Tetrandrous, with four sfamens.

Thalamus, that part of the axis
of a flower which supports the
floral whorls and the pistil.
Syn. torus, receptacle.

Grossary oF BoranicaL TERMS.

Thyrsus or thyrse, a panicle,
ovate or lanceolate in outline
usually with cymose branches.
Thyrsiform, of the shape of a
thyrsus. Thyrsoid somewhat
like a thyrsus.

Tissue, an aggregation of cells
indicating differentiation from
surrounding aggregations.

Tomentose, covereu with hairs
which are very short, soft,
rather dense and more or less
intricate.

Torulose, cylindrical with con-
tractions at regular intervals.

Torus, same as receptacle or
thalamus.

Tribe, a division of s Family,
comprising & number of closely
related genera.

Trichotomous, with the divi-
sions always in threes and of
more or less the same length.

Trimerous, said of a flower having
the parts or members in each
whorl in thyees.

Trimorphic, having three forms
of hermaphrodite flowers pro-
duced by the same species, but
generally on different indivi-
duals. See dimorphic.

Triplinerved, with a strong secon-
dary nerve on either side of
the midrib proceeding from
nesr the base.

Triquetrous, sharply three-cornered.

Tristichous,in three vertical rows.

Truncate, ending abruptly, as if
with the end eut off.

Tuber, 3 thickened underground
stem bearing buds or ‘eyes.’
Tuberous, swollen like a tuber.

Tumid, swollen.

Turbinate, fop-shaped ; like an
inverted cone.
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Turgid, swollen and more or less
firm.

Umbel, a form of indefinite in-
florescence in which several
branches or pedicels radiate
from the top of a common ped-
uncle and are of mearly the
same length.

Undulate, with a wavy margin,

Unicellulay, formed of, or con.
pisting of, only one cell,

Unisexual, of one sex ; having
the stamens and the pistil in
separhte flowers.

Urceolate, urn-shaped ; tubular
and contracted at or below the

mouth.

Utricle, a 1-celled 1-seeded fruit
with a thin and more or less
loose pericarp.

Valvate, with the margins of the
members of a whorl only meet-
ing without overlapping, Also
dehiscing by valves.

Variety, a group of individualy
differing from others of the
same species in certain striking
particulars which, however, are
not of a nature to justify speci-
fic rank ; subD-divisions of a
species.

Venation, the mode in whigh

XXix
the veins are disposed in a

eaf,

Ventral, relating to, inserted on,
or opening by, the inner suture
of a carpel.

Ventricle, & lateral swelling or
bulging  out.  Ventricose,
having a ventricle; unequally
swollen.

Verrucose, covered with wart.
like exgrescences.

Versatile, swinging to and fro ;
said of an anther attached by
the back to the top of the
filament.

Verticillate, arranged in whorls.

Villous, more or less thickly
oovered with long soft simple
hairs.

Viviparous, said of plants the
seeds of which germinate
before falling ; also sometimes
of such seeds.

L]

Whorl, a collective name for all
similar members that are ar.
ranged in a circle round an
axis,

Wing, any thin membranous ap-
pendage, Wings, the side pe-
tals of a papilionaceous cororl:.

Xyle;n, woody tissue which is
formed by the inner portion of
a fibrovasoular bundle,






FOREST FLORA OF THE SIWALIK AND JAUNSAR
FOREST DIVISIONS. .

VEGETABLE KINGDOM.

Seed-bearing plants. Fertilization effected

by pollen-tubes . . . .

Ovules in closed ovary, fertilized
through stigma,

I. PHANEROGAMS.
A. ANGIOSPERMS,

Cotyledons two ; radiole elongated to
form the primary root . . . a. DICOTYLEDONS.
Calyx and corolla both present.!
orolla of distinot petals 2 . i. POLYPETALE.

Calyx of distinot sepals 3; petal;
0gynous.
Torus small or elongated, not

expanded . . .
Torus thickened or expanded
into a fleshy disk ¢ . .
Calyx of combined sepals ; disk
thin; petals and stamens

1. Thalamiflorss
2, Disciflorss.

inserted on the calyx . . 3. Calycifiorap
Corolla of combined petals & . ii. GAMOPETALX.
Perianth single (and generally caly- -

¢ine), or none 6 iii. APETAL®.

Cotyledon one ; radiele not elon‘gated.

to form the p: root . &. MONOCOTYLEDONS.
Ovules exposed, fertilised by direct
contaet with pollen-tubes . . B. GYMMNOSPERMS
Spore-bearing plants. Fertilization not
effected by pollen-tubes . II. CRYPTOGAMS.

-
! Exceptéons.—Petals wanting in some RANUNCULACES, BIXAOEE a -
%m.l.wnm A;xong o::l;mt ltll‘eﬂgﬁggfggg ; h:l :iam«f Rvgwln. Olmrn%dt.s?ngd
HBAMNACEX am ;andina few COMBRETACRA,
and Bsur‘::‘olﬂ am the ouycg:mnﬁm  Mrziosa
3 Baeeptions.—Pe! move .or oom in some TAMARICACK
TEANBTRMEMIACER among the THALAMIFLORA; in some 0quou;" Ac:::
FOLIAORE and VITAOB® among the DISCIFLORZ; and in Sub-Fami}
MIMOSEZE of L3QUMINOB among the CALYCIFLORX. 4
Bzeeptions.—Bepals combined in DIPTEROCARPACER; MALViors and
STEROULIAOR® among the THALAMIFLORXE and in BURSERACE R, MELIACR 2
SAPINDACEE and some RUTAOSS; RHAMNAOEE and AQUINOLILOR S "‘mﬂ’

e oo itk obsclets in AQUIP obscu
D8] UIP)LIACEE
MpLPIs: and wanting in CORIAR OB T, "o In Livaoes and
3 Petals free in some MY 8INACEE ind 87YRAcEs,
Panilly BUPHOBBIACER and the femate fowesy~

Bavepisons, —
f o .W;—Ei'l“' 3;.«:“ 2.2 have b,
o am NDAO!
pcml% Genns LorastAus MJAMH.:I": tod m’.‘“m
e G AMS are not tres in this Flora, A
B



2 Key 10 THE FAMILIES,

A, ANGIOSPERMS.—
a. DICOTYLEDONS.—
i» POLYPETALAE.—

. Thalamiflore.
Stamens indefinite.
Carpels more or less distinet or golitary ! ;
stamens free.
Herbs or soft-wooded olimbing shrubs 1. RANUNCULACE %.
Generally trees or woody shrubs,
rarely olimbing (e.g., Schizandra
of Order 8).
Sepals and petals usually 5, each in a
gingle whorl, the formet persistent 2. DILLENIACEE.
BSepals and petals in threes, the
latter in several whorls, both
deciduoas.

Stipules # convolute; albumen even. 8 MAGNOLIACEZE.
Stipules 0 ; albumen ruminate . 4. ANONACEZE.
Carpels combined.

Calyx-lobes imbricate in bud.
Lvs. opposlte, land-dotted ; stamens
8-or 5-adelphous . 11, HYPERICACEE,
Lyvs. n.ltemate, not dotted stamens
usnally free.
Placentas axile .
Placentas parietal
Ovary loag-stipitate; seeds ex-
albuminous . 7. CAPPARIDACEX.
Ovary scssile; seeds albuminous 8 Brxacra.
Oa.l lobes valvate in bud.
alyx irregular, adnate tothe ovary,
lobes enlarged in fruit 13. DIPTEROCARPACEX.
Calyx regnlu, ree, lobes not enluged
Stamens monad ous.
Anthers l-oelleg . « 14. MALVACEE.
Anthers 2-celled . . 15, STERCULIACEA.
Stamens distinct ; anthers 2-celled . 16. TILIACE.
Stamens few,~never more than 10.
(Carpels more or less distinct in fruit.)
Flowers 3-merous.
Flowers minute ; seeds curved . « 5 MENISPERMACER.
. Flowers oonepiouous ;Beeds not curved 6., BRERBERIDACEX.
Flowers 5-merous,

ves fairly large ; seeds not winged 9. P1rToSPORACEE.
i::ve! mmute (aosle-hke) ; Beeds

. . . 10. TAMARICACEX.

1 Oarpels combined in Genus Anona of Family Anon.s.cr.x
% Stipules absent in Genus Schisandra.

. . . 12 TERNSTREMIACEX.




KEY.To THE FAMILIES.

A. ANGIOSPERMS.

a. DICOTYLEDONS.—
i. POLYPETALZ. —

2. Disciflorze.

Plaocentas axile ; fruit not elongated.
Styles 1-5, quite free ; filaments often con-
nate at the base. .
Leaves alternate ; fruit not winged + 11. LiNACEE.
Leaves opposite ; frait winged . « 18. MALPIGHIACE X,
Styles more or less combined or solitary ;
stamens generally free,
Flowers symmetrica
Calyx imbricate.
Torus elongated in fr. below the ovary.
Lvs. dotted, aromatic ; carpels com-
bined (except in Zanthoxylum) 19. Rutacrz.
Lvs. not dotted, bitter or astringent ;
carpels distinct.
Lvs. alternate ; stem terete .+ 20. SIMARUBACEE.
Lvs. opposite ; stem 4-angular . 31. CORIARIACEZ.
Torus not elongated below the ovary.
Plants resinous.
Lvs. dotted; fruit usually with
more than one seed . . 21. BURSERACEE.
Lvs. not dotted ; fruit 1l-seeded
(except in Spondias) . , 30. ANACARDIACES.
Plants not resinous.
Stamens opposite to the petals . 39. SaBIACEA.
Stamens alternating with the

petals.
Disk obsolete . . o .24 AQUIFOLIACEE.
Disk conspicuons . . . 25, CELASTRACEE.

Calyx valvate.
(Disk prominent; stamens opposite
to the petals.)
Wood usually bard and close-grain-
ed, joints not swollen . . 26. RHAMNAOE &,
. Wood always soft and porous, joirnts !
swollen . . . . . 27, ViTACER.
Flowers not symmetrical (except in Sta-
phylea), calyx imbricate . . . 28, SAPINDACEX.
Style solitary ; stamens monadelphous (ex-
“cept in Cedrela) ; flowers symmetrical ;
yx imbricate . . « 22. MELIACEE.
Placentas free-central ; frnit not elongated . 23, OLACACEX.
Placentas g:rietal ; fruit a 8-valved elongated
pod-like capsule . . . . . 83. MorINGACK =



4 KEey 1o THE FAMILIES.

A§ANGIOSPERMS.—
a, DICOTYWLEDONS,—
i, POLYPETALZE.—
3. Calyciflorze,

Qalyx inferior, free ! ; leaves with or with-
out stipules. -
Leaves stipulate.

Carpels distinet or solitary 2.
Fruit, & pod; calyx with the odd
lobe inferior, 4.e., anterior . 38. LEGoMINOSE.

Fruit various, not a pod; calyx
with the odd lobe saperior, s.e.,
posterior . . _ s+ .8, BosacEx,

Carpels more or less combined.
Leaves alternate, usually dotted . 41, Samvypacex,
Leaves opposite, not dotted « 86. RHIZOPHORACE .
Leaves exstipulate ; carpels combined . 40, LYTRRACEX,
Calyx superior or more or less adnate tv
the ovary ; leaves exstipulate.
Style simple.
&mnective of anthers without any
appendage.
Leaves aromatic, gland-dotted . 33. MYRTACEX.
Leaves not aromatie, not dotted.
Ovary 1l-celled ; fruit angled or

winged - . 37. COMBRETACEZ,
Ovary 1-4~celled ; fruit not angled

or winged . . . 43. CORNACEE.
Connective of anthors tuberoled or
spurred. e e + 89. MELASTOMACE &.

Styles 2 or more.
Stamens usvally 103; ovules numer-

ous in each cell . . . 85. SAXIFRAGACER,
Stamens rarely more than 5 ; ovule
solitary in each cell . 42. ARALIACE X.

! Calyx ultimately superior and adnate to the ovary in Rosa, P
Craimgus and Cotoneaster of Family RosAczz. & @ Fyrus,

3 Carpels combined in Pyrus, Crategus and Cotoneaster of Family
ROSACEZ,

3 Exocopting Itea and Ribes which have 4-5 stamens.



Key To THE Fauivtes. 5

A. ANGIOSPERMS.—
a. DICOTYLEDONS.— S
ii. GAMOPETALZ,

QOvary inferior or adnate to the calyz—8er. 1. EPIGYNZA,

sOvary usually with more than 1 cell ; anthers
! nét united.
Lvs. opposite ; stamens 4-5.
Lvs. usually exstipulate . . + 44. CAPRIFOLIACEE.
Lvs. always stipulate (unless whorled) . 45. RUBIACEE,
Lvs. alternate, (exstip.) ; stamens 8 ormore 51. STYRACEE.
Ovary 1-celled ; anthers united . . « 46. CoMPOBITZ.

Ovary superior or free!—Ser, 2. HYPOGYNA.
Leaves alternate.
Stamens inserted on the receptacle.
Anthera opening at the apex . . « 47. ERICACEER.
Anthers opening inwards . . + 50. EBENACEE.
Stamens inserted on the corolla.
Ovules indefinite; inforescence often

extra-axillary . N . 58. SoLANACEZ.
Ovules definite; inflorescence axillary
(often terminal in Order 56).
Lvs. dotted ; juice not milky . . 48. MYRSINACEE.
Lvs. not dotted ; juice often milky . .
Prostrate or climbing plants . o 37. CONVOLVULACEX.
Large erect shrubs or trees . « 49. SAPOTACEE

Lvs. not dotted ; juice not milky « 56, BORAGINACEX.
Leaves opposite.3
Flowers regular ; ovary of 2 carpels.
Stamens 2 . . . . . + 52. OLEACEZ.
Stamene 5. Juice generally milky.
Filaments united into a tube, anthery

adnate to the stigma . . . 54, ASCLEPIADACEZE.
Filaments free, anthers not adnate
to the sti . . . 58, APOCYNACEZX.
Stamens 4 or é Juice not milky . 55. LOGANIACEX.
Flowers irregular ; ovary of 2 to 4 carpels.
Fruit elongated, seeds winged . . 59. BIGNONIACEE.

Fruit not elongated, seeds not winged.
Bracts _conspiouous; stem with ’
swollen joints . 60, ACANTHACE A,
Braots minute or absent; joints of
stem not swollen.
Ovary entire, style terminal . 61. VERBENACEE
Ovary 4-lobed, style gynobasic . 62! LaBIar.

.

1 Ovary half-inferior in M@sa, Family MYRSINACES.
3 Leaves alternate in Jasminum humile, Family OLRACEZ.




6 KEY T0 THE FAMILIES.

A, ANGIOSPERMS.—
a. DICOTYLEDONS.—
iii. APETALZ.
Flowers 2-sexual.!
Ovary superior, 1-celled.
Stamens opening by valves. (Aro-
matic plants) . . . .
Stamens opening by longitudinal slits.
Flowers bracteate.
Leaves stipulate. Plants prostrate
or climbing, aromatic 64. PIPERACEX.
Leaves exstipulate. Plants usual-
1y herbaceous, not aromatic . 63. AMARANTACEX,
Flowers ebracteate 2.
Plants covered with silvery scales 67. ELZAGNACEX.
Plants not covered with silvery
scales . . . . . 66. THYMELEACEZX.
Ovary inferior, 1-celled.
Plants parasitic on stems; ovule
golitary, erect . . . . 68. LORANTHACEE.
(Loranthus )

65, LAURACEE.

Plants often parasitic on roots ; ovules
2-5, pendulous . . . . 69. SANTALACER.
Flowers 1-sexual.
Flowers not in catkins or spikes (except
in Morus, URTICACEX).
Ovary 1-celled, 1-ovuled.
Leaves opposite and exstipulate, or0;
ovary inferior. Parasitic plants . 68. LORANTHACEX.
(Vigcum.)
Leaves usually alternate, stipulate ;
ovary superior. Not parasitic . 71. URTICACEE.
Ovary 3-celled with 1 or 2 ovules in
each cell, superior . . . 70. EUPHORBIACEZX.
Male (sometimes also fomale) flowera in
catkins or spikes.
Leaves simple, exstipulate; ovary
superior . . . .
Leaves pinnate, exstipulate ; (flowefs
monacious) ; ovary inferior, . 74, JUGLANDACEE.
Leaves simple, stipulate. ‘
Flowers dicecious ; ovary superior ;
seeds hairy . . . . 73. SALICACEE.
Flowers monmcious ; ovary inferior ;
seeds not hairy . . . 75. FAGACEE.

72. MYRICACER.

! Flowers 1-gexual and dicscious in Piper, Family PIPERACEE, and
ia Litecca, Family LAURACE X,
? Flowers bracteate in Daphne cannabina, Family TEYMEL ZEACES.



KEY 10 THE FAMILIES. 7

A. ANGIOSPERMS.—
b. MONOCOTYLEDONS.

Flowers with a coloured perianth, solitary umbelled or racemed ;
fruit a capsule or a berry.—8ub-class i. PETALOIDEE.

Flowers irre%ular; ovary inferior . . 76, SCITAMINEZE,
Flowers regular ; ovary superior . « 77. LILIACEZE.

Flowers not coloured, arranged in a
sspadiw ; fruit_a berry or a drupe.—
ub-class ii. SPADICIFLORA.
Perianth  biseriately 6-lobed; plants
usually woody . .
Perianth none or rudimentary ; plants
herbaceous. ,
Inflorescence naked; leaves sessile,
linear . . . . . . 79. TYPHACEZE.
Inflorescence inside a spathe ; leaves
usually long.petioled and broad . 80. ARACEXE.

Flowers glumaceous, arranged in spikelets ;
fruit  a  caryopsis.—8ub-class iik.
GLUMIFLORA.

Sheath of leaf entire; stem 3-4}uetrous s

flower subtended by a single glume 81. CYPERACEX.
Sheath of leaf usually split : stem terete ;

flower subtended by several glumes 82. GRAMINEZ.

78. PALM X,

B. GYMNOSPERMS.—

Branches articulate; leaves opposite,
rudimentary or broad . . . 83. GNETACEZ.
Branches not articulate ; leaves alter-
nate or fascicled, usually acicular
or linear o . s . . 84. CONIFERE.






ANALYTICAL SYNOPSIS OF THE
ORDERS AND FAMILIES.

———

I. PHANEROGAMS,

Plants representing the greatest morpholo-
gical differentiation and generally the highest
vegetative development, and producing seeds,
as distinct from spores, for the purpose of
reproduction.

A. ANGIOSPERMS.

Plants representing the highest evolution of the
flower. Anthers borne normally on well-developed fila-
ments. Ovary closed, crowned by a stigma whieh is in
most cases borne by a style. Fertilization is effected
by the pollen-tubes rea'ching.thg egg-cell of the ovule
after penetrating the stigmatic tissue.

a. DICOTYLEDONS,

Plants with roots which usually branch from the pro-
longation of the radicle; wood and bark separated by-g
cambium layer. Leaves_reticulatgy veined. Flowers
usually 4- or 6-merous. Embryo with two coty-

s e o i e ey N

197@“9"@3. -

i. POLYPETALZ.

Flowers with both calyz and corolla, the latter of dis-
tinct petals.



10 SyNopsis OF THE ORDERS AND FAMILIES.

i. THALAMIFLORA.

Torus not expanded. Flowers generally regular. Calyx
inferior, usually of distinct sepals. Corolla hypogynous, usually
of distinot p.tuls. Stamens hypogynous. Ovary superior.

+Order 1. Ranales.

Flowers usually regular, sometimes a.petalo'ﬁs. Stamens generally
indefinite. Ovary apocarpous. Seeds albuminous.

1. Ranunculaces. QGenerally erect herbs (rarely climbing shrubs)
Sepals deciduous, often petaloid. Pefals sometimes wanting. Stamens indefinite.
Qarpels numerous, usually free.

2. Dilleniacese. Usually trees or shrubs. Leaves alternate, simple, exsti-
pulate. Sepals 5, fleshy, imbricate; persistent. Petals 5, caducous. Siamens
ndetinite, in many serfes. Seeds usually arillate.

v 3. Magnoliacese. Trees or shrubs. Leaves alternate, simple, fenemlly with
convolute deciduous stipules. Sepals and petals alike, in whotls of three, imbri-
cate, deciduous. Stamens indefinite, free or monadelphous. Carpels numerous,

lly on an elongated torus. .4l uniform.
v 4. Anonacese. Trees or shrubs, Leaves alternate, simple, exstipulate.
Flowers 3-merous. Sepals 8, valvate. Petals fleshy, valvate, usually in two 8-
merous series. Stamens usually indefinite. Albumen ruminated. o

5. Menispermaocesg. Generally climbing shrubs. Leaves alternate, exeti-
pulate, Flowers trimerous, small, usually 1-sexual and dicecious. Stamens

nerally 6 in two series, opposite to the petals. Carpels usually 8 ; style usually

ateral in fruit, Seed t-shaped. A even or raminated.

6. Boerberidacese. Leaves alternate or fascicled, glabrous. Sepals and petals
alike, generally 8-merous, caducous. Stamens opposite to the petals ; anthers
opening usually by valves. Fruitusually of onecarpel. Seedsnotcurved.

v Order 2. Parietales.

Leaves usually alternate. Flowers with both sepals and petals.
Ovary syncarpous, 1-2- or more-celled ; ovules numerous. Plucenta-

r:io/nperieta.l.
7. Capparidaces. Flowers 4-merous, often irregular. Stamens 4-8, or nu-
merous. Ovary 1-celled; usually long-stipitate. Seeds exalbuminous. A

8. Bixaocess. Leavessimple. Flowers regular, sometimes unisexugl. Sepals!
:ig‘ mfatah 4-6; or 0, Stamens numerous, Ovary normally 1-cebed. Seeds
uminous. /

Order 3. Ploygales.

Leaves alternate, simple, entire. Calyxz and Corolla both present.
Stamens not indefinite. Ovary syncarpous. Placentation usually
axile.

9. Pittosporacese. Shrubs or small trees. Leaves simple, entire, exstipu-
1ate, Flowers regular, 5-merous. Stamens 5, alternating with the petais.
Ovary normally 1-celled. Fruit a 2-valved capsule. Seeds albuminous.



SyNorsis oF THE ORDERs AND FAMILIES. 11

Order 4. Caryophyllales,

Leaves simple, opposite or alternate. Flowers generally 5-merous:
Calyx often gamosepalous. Stamens usually definite. Ovary 1-celled:
Placenta central, ultimately free. Seeds usually albuminous.

10. Tamaricacess. Shrubs or small trees. Leaves alternate, reduced to
minute scales. Flowers regular, generally 6-merous. Sepalsand petalsimbricate,
free or connate below. Stamens b or 10, rarely 4 or 8 ; anthers versatile. Fruit a
capsule. Seeds hairy or winged.

Order 5. Guttiferales.

Generally erect shrubs or trees. Leaves sinple. Flowers regular,
2.soxual, generally 5-merous. Calyx imbricate. Stamens usually
indefinite. Ovary syncarpous. Placenta axile. Seeds exalbu-'
minous.

11. Hyperloacese. Erect shrubs. Leaves opposite, exstipulate, generally
gland-dotted. Sepals and petals 6. Stamens indefinite, 3-56-adelph Fruit o
capsule. Seeds numerous.

12. Ternstroomiaces. Shrubs, rarely climbing, or trees. Leaves alter-
nate, exstipulate. Sepals 5, imbricate. Petals 6, often more or less united at the
laaa;e- uglamm often connate or adnate to the base of the corolla. Ovary

-5-celled.

v’ 13. Dipterocarpacese. Resinous trees. Leaves alternate ; stipules generally
inconspicuous and early caducous, Sepals 5, connate in flower, persistent, 2 or
more accrescent in fruit. Petals 5, twisted. Stamens numerous (in Shorea) ;
anthers with an aristate connective. Frust indehiscent, 1-seeded, g lly
winged with enlarged calyx-lobes. Ootyledons fleshy.

Order 6. Malvales.

Usually ereot shrubs or herbs, or trees, with mucilaginous and
fibrous bark. Leaves alternate, simple palmately lobed or digitate,
stipulate, usually stellately hirsute. Flowers regular, generally
2.sexual, often bracteate. Sepals 5, valvate. Petals 5, rarely 4.
Stamens usually many. Ovary generally syncarpous, sometimes
stipitate. Albumen scanty or 0.

( 14, Malvacese. Young parts usually stellate-hairy. Flowers supported by
teoles which g lly form an epicalyx., Petals twistedly imbricate, Stae

mens 1-adelphous, rarely 5-adelphous ; anthers 1-celled, Carpels usually many ;

styles more or less connate. -

V15, Sterculiacese. Young partsmore or less pubescent. Flowers some-
times 1-sexual. Sepals 5, valvate, more or less connate. Petals 5, connate at
the bage or 0. Filaments mon&deiphouswith 6-many 2-celled extrorse anthers.
Ovary wﬁmuy or sessile; syncarpous or apocarpous. Fruit a capsule or of
distinet follicles,

v/ 16, Tiliaces. Sgp‘:k 8-5, freeor connate; valvate. Petals 3-5, ususlly

free rarely absent. mens indefinite, distinct; anthers 2-celled, in
Ovary free, 2-10-celled, Fruit a drupe or a capsule,

"
g
T
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2. DISCIFLORA.,

Torus generally expanded into a jfleshy disk
between the petals and the ovary. Sepals distinot or con-
nate, generally small. Petals distinct or more or less coherent at the
bege or at the apex as insome ViTacERZ), inserted on or cutside
the hypogynous disk. Owvary superior.

-
+Order 1. Geraniales.

Flowers usually 5-merous. Stamens gonerally twice the number
of petals. Disk sometimes wanting. Ovules 1 or 2 in each cell,
penduloys ; raphe ventral.

* Leaves simple, generally stipulate. Flowers regular or irregular.

17. Linacese. Leaves alternate, usually entire. Fiowers regular, 2-sexual.
8epals entire, imbricate. Petals contorted in bud, each with a gland at the base,
representing the disk, Stamens 6 and alternating with as many staminodes, or 10,
adnate to the glands of the disk ; anthers versatile. Ovary 8-5-celled ; styles 3-5.
Pruit a capsule. Seeds often albuminous.

18, Malpi e, Usually climbing shrubs. Leaves oppesite, generally
exstipulate. lowers 2-sexual, often irregular. Calyx 5-partite, usually with a
large gland outside, Pefals 6, im! ricate. Disk obscure. Ovary 3-celled ; styles
1-8. FPruit of 1-8 samaras, Seeds exalbuminous,

*¢ Leaves p‘nna_uly compound, generally exstipulate. Flowers reqular,

19. Rutaces. Leaves usually alternate, pellucid-punctate. Calyx small, ot
4-5 imbricate lobes. Petals 4-6, generally imbricate, Stamens up to 10, rarely
more. Disk annular or cylindical; within the stawens. Ovary of 4-5 free or
connate carpels ; styles1-5, Fruu various.

20, Stmarubacess. Trees or erect shrubs with bitter bark. Leaoes alternate.
Flowers usually 1-sexual. Calyz small; 3-6 lobed. Petals valvate or imbricate.
Stamens up to 10, inserted at the base of the disk. Ovary often deeply lobed.
Fruit drupaceous or samaroid. Seeds usually albuminous.

21. Burseracess. Resinous trees or erect shrubs. Leaves alternate.
Flowers 2-sexual or polygamous. Calyz 3-7-lobed: often minute. Petale 3-7,
imbricate or valvate, vsk annular or cupular. Stamens up to 10, inserted at
the base or on the margin of the disk. Ovary 2-5-celled ; style simple. Fruit
& drupe, Seeds exalbuminous. B

¥ 22, Meliacese. Mostly trees. Leaves altprnate. Flowers generally 2-sexual.
alyz 3-6-lobed. Petals 3-6, g:emlly imbricate. Stamens up to 12; fillaments

usually connate into a tube. Diskhypogynous, inside the staminal tube. Ovary

2-6-cell>d ; style single, Fruit various, Seeds albuminousin thelocal species.

Order 2. Olacales.

Leaves simple, usuallv alternate ; stipules 0 or inconspicuous.
Flowers regular, often 1.sexual, usually 5-merous. Calyx generally
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persistent. Filaments more or less connate, often adnate to the retals,
Disk sometimes wanting. Style simplo or 0. Ovules pendulous ;
raghe dorsal. Fruit drupaceous. Seeds albuminous.

23, Olacacees. Leaves exstipulate. Petals valvate. Disk cup-shaped.
Fertile stamens 8-5. Ovary spuriously 8-5-celled ; placenta central, wik
1-celled, 1-seeded.

24, Aquifolincese. Leaves alternate; stipules minute and caducous.
Flowers usually 1-sexual, often dicecious ; sepals and petals more or less con-
nate at the base. Filaments subulate, generally free in the female or 2-sexual
flowers, adnate to the base of the corolla in male flowers, Disk 0, Style short
or 0, Fruita drupe with 2 or more stones,

v
Order 8. Celastrales,

Trees or shrubs. Leaves mcstly simple, stipulate. Flowers
regular, 4-5-merous, cymose. Stamens as many as petals. Disk
conspicuous. Ovary 2-6-celled, sometimes sunk in the disk ; style
rimple, sarely 0. Owvules erect ; raphe ventral. Seeds usua{ly
albuminous. .

v85. Celastracese. Leaves opposite or alternate. Flowers 2-sexual or poly-
gamous. Calyzimbricate });rslstent. Petalsimbricate, often 0. Stamens alter-

natingwith the petals or d etals 0) opposite to the calya-lobes, Ovules usually
2in each cell. Seeds mostly arillate, sometimes winged. .

26. Rhamnacess. Leaves generally alternate ; stipules sometimes turned
into prickles, Flowers small, greenish or pale. Calyz sometimes superior ;
lobes valvate, triangular, _ Petals generally involute, usually shorter than the
calyx-lobes,sometimes 0, Disk fleshy. Stamens opposite to the petals or (when
petals 0) alternating with the calyx-lobes; anthers versatile, Ovary usually
3-celled, with 1 ovule in each cell. ..

27. Vitacese. Mostly cirrhose climbing shrubs? Leaves alternate,
glmple dr variously compound. Flowers usually 2-se.ual. Calyz-lobes and
petals valvate, the latter often cohering and caducous. Disk fleshy. Stamens
opposite to the petals; fllamengs subulate ; anthers introrse, Style short or 0,
Ovules 1-2 in each cell, Fruit a berry. .

Order 4. Sapindales.

Generally erect shrubs or trees. Leaves alternate (except in Acer,
Staphylea and Coriaria) and exstipulate (except in Staphylea).
Flowers regular or irregular, sonmetimes 1-sexual. Calyz-lobes im-
bricate. Petals free. ~Stamens free, generally some wanting or
barren. Disk present (except in Coriarsa). Ovules ascending or
pendulous from an erect funicle; raphe ventral. Seeds generally
exalbuminous.

28/ Sapindgoeee. Flowers often irregular. Petals 4-5, sometimes 0, Disk
complete or one-slded. Stamens hypogynous, generally 8. Ovary gener: 3
celled, sometimes eccentric ; style usually terminal. ds sometimes te,
usually with a large hilum. :



14  SvNorsis oF THE ORDERs AND F AMILTES.

290, Sabiacese. Flowers generally small, usnally 2-sexual, Petels often un-
equal, Disksmall, annular. Stzmens opposite to the petals; sometimes unequal
andthen only2or 8 perfect. Seeds with abroad hilum,sometimes compressed.

V/80: Anacardiaces. Trees or shrubs, usually resinous. Flowers regular,
small. Petals free. Disk annular. Stamens sometimes not all perfect; Osary
1-celled. - Pruit usually & 1-seeded drupe.

31. Coriariacese. Erectshrubs with quadrangular branches. Leaves oppo-
site or whorled, simple. Flowers regular, 2-sexual. Sepals 6, spread ng. Petols
6, keeled, accrescent in fruit. Disk 0. Stamens 10 ; anthers exserted. Carpels
usually 5, free, embraced by the fleshy petals.

82. Moringaces. Trees with soft wood. Leaves 2-or 8-pinnate, glandular
at the base. owers irregular, 2-sexual. Calyz petaloid, segments deciduous.
Petals 5, unequal. Disk lining the calyx-tube. Stamens on the edge of the disk,
declinate, 5 fertile and opposite to the petals alternating with 5 antherless fila-
ments. Ovary stalked, 1-celled ; ovules on 3 parietal placentas. Frui a pod-
like 3-angled loculicidal capsule. Seeds usually winged.

3. CALYOIFLORE.

Calyx gamosepalous. Disk thin, often lining
the calyx-tube. Pelals and stamens inserted on the calyx or
on the disk when it is adnate to tho ca'yx. Quvary superior or
inferior.

‘Order 1. Rosales.

Leaves generally altornate, stipulate (Leguminose and Rosacee)
or exstipulate (Saxifragacee, etc.). Ovary of one or more free or con.
nate carpels; styles usually as many as_carpels. Seeds generally
exalbu; in the first two Families, albuminous in the others.

38" Leguminosa®. Leavesalternate, stipulate, usually compound. Flowers

xual, generally irregular. Calyz often 2-lipped with the odd lobe inferior.
Potals normally 5, usually free, sometimes very unequal. Stamens normally 10
and declinate, or numerous and straight. Ovary quite free, 1-celled ovules one
or more on the ventral suture. Fruit a 1-many-seeded pod. Seeds exalbuminous
exceptinsome Casalpinice.

3iYRosacose. /ecaves alternate, stipulate, simple or compound. Flowers
egulat, usually 2-sexval. Calyz with the odd lobe superior. Stamens many,

)at'net.  Ovary of 1 or more free or connate carpels © ovules not more than 2 in
eachcarpel. Fruit various, but nevera pod or a berry; usually 1-seeded.

36, Saxifragncege. Herbs or shrubs. Leaves opposite or alternate,
simple, exstipulate. Flowers regular; generally 2-sexual. Calyz more or less
adnate to the ovary. Petals b, rarely 4 or 0, Stamens 5, or 10, or numerous.
Ovary 2-6-celled ; styles as many as the carpels. Fruit a berry or a capsule,
Seeds many, glbuminous,

+"Order 2. Myrtales.”

Leaves simple, generally exstipulate. Flowers regular, usually
2-soxual. Stamens at least twice the number of petals. Ovary
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generally inferior; style 1; ovules as a rule pendulous. Seeds
exalbuminous (in the local Families).

36. Rhitzophoraces. Leaves opposite, with caducous st;lghuhs. Flowers 2-
sexual. Calyr 4-14-toothed. Petals a8 many as the calyx-teeth. Stamens 2-4-
times the number of petals. Ovary 5-1-celled ; ovules £ in each vell, pendulous,
FPruit 1-celled, 1-seeded.

w37, Combretacese. Leanes opposite or alternate, exstipulate. Flowers
rarely 1-sexual. Calyz-lobes 4-5, valvate. Petals 4-5 or 0. Siamens as many or
:wice :?i rgany a8 the patals. Ovary 1-celled ; ovules pendulous. Fruét ususlly a

-8¢| rupe. e e

38/ W Leaves typically opposite and then gland-dotted.
Calyz-limb short, 4-5 toothed or entive. Pelals generally 4, free or united in
a calyptra. Stamens indefinite ; anthers often versatile. Ovary 1-many-celled,
with one, few or many ovules, Seeds generally angular,

39. Melastomacese. Leaves opposite or whorled, entire, 3-7-nerved from
the base. Flowers generally showy; 2-sexual. Calyz-tube constricted above,
limb 8-5-lobed. Petals 8-5, twisted in bud. Stamens 4-10; anthers usually
opening by pores ; coanective tubercled or spurred. Owvary 3-5-celled ; ovules
many ; style simple. Fru# a many-seeded capsule.

o Lythracese, Leaves entire, genemu{e:ppoeiw, exstipulate. Flowers
2-sexual Calyz imferior (except in Punsea), lobes 3-6; valvate. Petals as many
ah calyx-lobes or 0. Stamens definite or indefinite. Ovary superior (except in
Punica) ; style simple, persistent ; ovnles many on an axile placenta. Fruit
4 capsule ; seeds numerous.

Order 3. Passiflorales.

Mostly herbaceous plants. Leaves alternate, simple, often
lobed, stipulate. Flowers regular, 2-sexual or 1l-sexual, showy
except in Samydacee. Ovary superior or inferior, 1-3-celled, excep-
tionally 5-celled ; style single or 2-4 ; placentas parietal. Frust
1celled. &eeds generally arillate, usually albuminous.

41, Samydaces. Generally trees. Leaves often punctate, Flowers small.
Calyz inferior, 4-5-lobed. Petals generally 0. Stamens definite or in-
definite, usually united into a hypogynous tube. Ovary superior, 1-celled ;
stylesingle, placentas 3. Fruil acapsule. Seeds arillate and albuminons,

Order 4. Umbellales.”

Ledves mostly alternate. simple or eompound, usually exsti-
pulate. Flowers regular, usually 2-sexusl, often in heads or umbels.
, Calyx-tube adnate to the ovary. Petals 5, rarely more or 0, generally
" valvate. Disk epigynous, conspigfous. Ovary inferior, generally
2-velled, with one owvule in each @ell ; style solitary or as many
as the cells. , Fruit various. Seeds pendulous, albuminous

48/, Araliaces. Petioles long, usually clasping the stem ; stinules ‘dm@e
to the petiole or 0. Flowers nmnl.ﬁ 2-sexual or polygamous. Calyz-limb short,
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truncate or with small teeth, Petals usually .5, normally valvate, deciduous.
Stamens as many as the petals, inserted on the disk ; anthers versatile. Ovzry
2 5-oelled ; styles as many as the cells. Fruit a drupe or a berry.

¢3. Cornaocese. Shrubsor trees. Leaves simple, opposite or alt te, entire.
Flowers in heads, cymes or panicles. Calyz-limb truncate or with small teeth.
Petals 4-5, valvate, or none. Stamens generally as many as the petals, rarely
more. Ovary 1-¢-celled ; stylesingle. i usually a sueculent drupe.

' ii. GAMOPETALZX.

Flowers usually 2-sexual. Calyx and corolla both
present, the latter with the petnls more or less
connate, rarely completely free. Stamens usually inserted on
the corolla.

Series 1. EPIGYNZ.

Stamens epipetalous, alternating with the corolla-lobes.
Ov1ry inferior.

vOrder 1. Rubiales.

Leaves simple, opposite or- whorled. Flowers 4-5-merous,
generally regular, 2-sexual. Calyx incised. Corolla-tube generally
not short. Ovary 2-8-celled ; style simple ; ovules pendulous. Seeds
albuminous. ! T

44. Caprifolinces. Leaves as a rule exstipulate. Flowers 5-merous, brac-
teate, in corymbose or panicled cymes, sometimes in pairs; @stivation'im-
bricate, Stamens inserted on the corolla-tube between the lobes ; anthers versa-
tile. ry 1 6-celled ; ovulysalitary and pendulous or many onaxile placentas.

. Rubiaeese. Leaves opposite and with lnterpetiolar stipules, or whorled.
lowers 4-5-merous, regular. Corolla tubular or rotate, lobes- sometimes
alvate. Stamens 4-5, inserted on the corolla-tube and alternating with the

corolla-lobes. Ovary generally 2-celled, less often 3-5-celled, rarcly 1-celled ;
ovules apatropous, 1 or more in each cell.

Order 2. Asterales.

Mostly herbs. Leaves opposite or alternate, generally ex-
stipulate. Flowers usually sessile. Calyz generally inconspicuous.
Corolla regular or irregular. Stamens on the corolla-tube.
usually l-celled, l-ovuled. Seeds ereot and exalbuminous in
Composiie, pendulous and often albuminous in other Orders.

46. Composites. Herbs orshrubs. Leaves generally alternate, exstipulate.
Flowsrs sessile In heads. Calyz-limb represented by h‘iiyn or soales or absent,
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Corolla-lobes 5 and valvate in disk-flowers, ligulate in ray-flowers. Disk epi-
gynous. Stamens 4-5, on the corolla-tube; fllaments usually free: anthers
usually sy i Ovary 1-celled, with one erect ovule ; style slender, 2-1d.
Pruit a cypsela. Seeds exalbuminous.

Series ii. HYPOGYNAZ.

Btamens epipetalous, or free and hypogynous, 4-5 or more.
Ovary superior.

* Carpels more than two. (Leaves simple, generally exstipylate.
. Flowers regular.)

Order 8. Ericales.

Leaves alternate, exstipulate. Flowers regular. Stamens
usually hypogynous, often twice the number of corolla-lobes ; fila-
+ ments free. Fruit generally a capsule. Seeds many, albuminous.

'4/7. Briocacess. Flowers solitary, fascicled or racemed. Calyz free, usually
5-lobed. Corolla campanulate or urceolate. Stamens generally twice a8 many
a8 the corolla-lobes ; anthers usually opean at top by pores or slits. Ovary
4-5-many-celled ; ovules many. Seedssmall.

Order 4. Primulales.

Leaves generally alternate, exstipulate. Corolla-tube gene-
rally short, or petals almost free. Stamens usually on the corolla-
tube, always opposite to the lobes. Style soli?ry (exoept in PLuMBA-~
GINEZE).! Ovary l-celled ; placentation free#entral. Seeds usually
albuminous. -

48. Myrsinacesm. Leaves alternate, gland-dotted. Flowers small, inflores-
cence generally axilg. Calyz sometimes adnate to the ovary ; lobes persistent.
Petals nearly or completely free. Anthers free or united by their margins. Fruit
@ berry. Seeds generally solitary and excavate at the base.

Order 5.'qunales.

Trees or shrubs. Leaves alternate, exstipulate. Flowers
usually 4-merous. Calyx generally persistent. Corolla-tube short.
Stamens epipetalous, as many a¢ the corolla-lobes and opposite to
them or 2-3 times as many in several series, sometimes indefinite.
Ovary 2-8-celled ; ovules 1 or 2 in each cell, generally pendulous.

* Fruit s drupe or a berry. Seeds generally albaminous.

! Not described in this Flora.
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%. Sapotacees. Young part: rusty-tomentose ; juice often milky. Leaves
entire, except lly with caducous stipules. Calyz-lobes 4-8, the outer whorl val -
vate. Corollia-Inbes 2-24, in two series if more than 14, Stamens as mény as the .
<corolia-lobes or numerous in several series ; flaments short ; anthers extrorse
with'the connective often produced. Ovary usually 6-8-celled, with & solitary

anatropous ovule in each cell ; style simple. Fruil a berry. Seeds generally
a:t:‘u}n nous (exalbuminous in Bassia).

50. Ebonacese. Leaves exceptionally subopposite, entire. Flowers diecious,
rarely polygamous. Calyz often accrescent. Corolla-lobss generally twisted.
MALE Fus. : stamens 4-16 ; anthers narrow. FEM. FLs. staminodes 2-10, or O.
Ovary 2-more-celled ; ovule gencrally solitary, anatropous ; styles 2-8. Fruit
a berry, 1-10-seeded. Seeds with copious albumen.

51. Styracese. Leqves alternate, usually serrate or crenate. Flowers 2-
sexual, generally white. Calyz adnate to the ovary ; limb persistent. Corolla
of 4-5 almost free petals., Stamens usually indefinite, attached to the corolla-
tube or base of the petals in one or severalseries. Ovary half-superior, 2-5-celled ;
ovulesusually 2 in each call, pendulous (in Symplocos). Fruit drupaceous.
Seeds albuminous,

** Oarpels never exceeding two. (Leaves as a rule exstipulate.)

A. Flowers regular. Stamens 2 or 5, rarely 4.

Order 6. Gentianales.

Leaves normally opposite if not whorled. Flowers usually
2-sexual. Stamens between the corolla lobes. Carpels distinet or
connate ; style generally simple.

52l-/010500n. Leaves simple, 3-foliolate or imparipinnate. Calyz 4-5-or
more-toothed, or truncate, Corolig-lobes 4-5 ormore. Stamens 2,on the corolla-
tube or hypogynous ; filaments generally short. Ovary-cells 1-2-ovuled ; style
simple ; stigma simple or 2-lobed, Fruit a capsule, berry or drupe, 2-celled with
1 or 2 sepds in each cell, Seeds albuminous or exalbuminous.

53 Apooynacege, Trees or shrubs with milky juice. Leaves opposite or
“whorled, very rarely alternate, simple, quite entire. Calyz-lobes 5, generally im-
bricate. Corolla rotate or salver-shaped ; lobes twistedly imbricate. Stamens
5, on the corolla-tube, sometimes adherent to the stigma by the connectives ;
anthers sometimes spurred downwards ; pollen granular. Ovary of 2 distinct or
connate carpels. Frugt of 2 distinet or sonnate follicles, or a drupe, or & berry.
Seeds usually albuminous, those of follicular fruits usually comose or winged.

64. Asclepiadacese. Herbs or shrubs with milky juice. Leaves o;zposite,
simple; entire, sometimes 0. Calyxz-lobes 5, imbricate. Corolla-tube short, often
with & ring of scales at the mouta ; lobes valvate orimbricate. Stamens 5, rarely
free, generally connate into & fleshy column with the anthers adhering to the
stl?ma by broad connectives ; pollen in 1 or 2 granular or waxy masses in each
cell at the angles of the stigma. Styles 2, connate; stigma 5-angled. Frust
normally of 2 tollicles, Seeds comose at the hilum, albuminous,

65, aniaces, Trees, shrubs or herbs, Leaves opposite, simple ; stipules
obsolete. Flowers 4-5-merous, Stamens on the corolla-tube ; fllaments distinct.
Ovules usually many in each cell ; style simplo. Frust a berry or a capsule, 1-
many-seeded. Seeds albuminous.
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Order 7. Polemoniales.

Leaves usually altegnate, simple, exstipulate. Flowers 5-
terous, usually 2-sexual, generally cymose, often showy. Calyz
generally persistent, often accrescent. Stamens 5, on the cgrolla.-
tube, alternating with the corolla-lobes, Style generally simple,
terminal or gynobasic.

¢ 56.”Boraginacese. Herbs, shrubs or trees. Leaves alternate, sometimes
subopposite or opposite. Calyz-lobes valvate. Ovary sometimes spuriously 4-
celled ; ovules usually 4 altogether ; style simple or forked, terminal or gynobasic.
Fruit a drupe or of 2-4 nutlets. Seeds erect or oblique.

7. Convolvulacess. Herbs or shrubs, usually twining. Leaves alternate,
rarely 0. Flowers 2-sexual, Calyz-lobes imbricate. Corolla campapulate or
funnel-shaped, often 5-plaited in bud. Owvary somwetimes spuriously 4-celled ;
ovules 2 in each carpel. Style usually simple. Seeds generally exalbuminous ;
cotyledons plaited or 0 (as in Cuscuta).

58, Solanacess. Herbs or shrubs, Leaves alternate. Flowers solitary or in
cymes, axillary, extra-axillary or terminal. Corolla rotate or campanulate,
often plaited in bud. Ovules many on large peltate placentas. Style simple.
Fruit a many-seeded berry ora capsule, Seedsalbuminous ; embryo curved.

B. Flowers irregular. Stamens weually 4 (by the suppres-
sion of the odd one), often 2 lomy and 2 short, or only 2. Leaves
usually opposite. ST )

Order 8. Personale‘g.

Flowers usually 2-sexual. Corolla generally 2-labiate with
the neck of the tube more or less constricted. Stamens epipetalous,
4 with the posterior one abortive, or 2. Carpels 2, median ; ovules
generally indefinite ; style simple. Fruit capsular. Seeds without
albumen.

594!gnoniaoeae. Usually trees, Leaves pinnately compound. Flowers
generally in terminal panicles or racemes, Calyz truncate or spathaceous ; lobes
valvate. Corolla unequally 5-lobed imbricate in bud. Stamens usually 4 and
d dyaamous, rarely 5 and nearly equal. Ovory mcre or less stipitate and
suppojted by an annular dis . Frutit an elongated capsule. Seeds winged.

. Acanthacese. Usually shrubs or herbs with swollen joints, Leaves
oprosite, usually simple. Flowers bracteate and bracteolate, Calyz usually 6~
partite. Corolla 2-l'pped or subequally 5-lobed ;: lobes imbricate or twisted.
Stamens 4 or 2. Ovules1 ormore, superposedin each cell of the ovary ; style 2-fid
with one arm usually sterile. Fruit & loculicidal capsule. Seeds compressed,
usually hairy,

d’rder 9. Lamiales,

Stem more or less quadrangular. Leaves oppositeand deoussate.
Flowers 5-merous, usually 2-labiate and didynamous. Stamens
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*
epipetalous. Carpels 2, median. Ovary 2-or falsely 4-celled.
Fruit with 1-4 seeds.

-

, \(1 Verbenacege. Herbs, shrubs or trees. Leavessimple or digitate. Flowers
Aymose and bracteate, rarely regular. Calyz 4-5-toothed, often persistent and
accrescent, sometimes coloured. Corolla 2-lipped or more or less equally lobed.
Stamens usually 4, one pair longer than the other in 2-labiate flowers, more or
less equal in regular flowers. Ovary 2-4-celled, entire ; style terminal. Fruit
usnally a drupe, rarely a capsule. Seeds exalbuminous,

62. Labiatse. Mostly herbs, rarely shrubs, glandular-hairy and more of less
aromatic. Flowers always 2-labiate, in verticelled cymes which are arranged in
simple or panicled spikes. Calyz persistent. Stamens 4, one pair longer than

the other. Disk prominent. Ovary 4-lobed, 4-celled ; style gynobasic. Fruit
of 4 1-seeded nutlets.

iii. APETALA.

Perianth single and generally calycine, rarely double or
none. Flowers in many cases unisexual.

Series 1.—Flowers usually 2-sexual and generally regular.
Ovary as a rule 1-celled and 1-ovuled. Leaves simple, generally
entire,

* Ovary superior.

Order 1. Chenopodiales.

Generally herbaceous. Perianth regular, green or coloured.

Style in most cases solitary. Frust as a rule nuf.like. Embryo
curved.

63. Amarantacese. Leaves generally alternate, exstipulate. Flowers
bracteate and bracteolat Pertanth scarious, persistent. Stamens up to 6,
opposite the sepals, Fruit usually a utricle (although baccate in the two species
described in this Flora). Seed albuminous.

Order 2. Piperales.

Aromatioc herbs or shrubs. Flowers usually without a perianth,
bracteate, arranged in a spike or a spadix. Owule orthotropous.
Embryo minute, not curved, imbedded in copious albumen.

64, Piperaces. Leaves ontire, often punctate. Flowers supported by
peltate bracts in catkin-like spikes. Fruésmall.

Order 3.V Daphna¥es.

I Leaves usually alternate, entire, exstipulate. Flowers re%ular,
mostly 2-sexyal, 3-4-5-merous. Stamens typically in two whorls,
perigynous. Ovule anatropous. Embryo straight.
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Q{ Lauraces. Aromatic plants, Perianth usually 8-merous, often persist-
ent ; segments imbricate, Stamens perigynous, up to 12 in 3 or 4 series, the
innermost series often reduced to staminodes ; fllaments often with 2 glands at
the base ; anther-cells opening by deciduous valves. Ovule pendulous. Sesds
pendulous, exalbuminous.

66. elseaces. Shrubs or trees with very fine tenacious bast. Leaves
alternate or opposite. Flowers 2-sexual ; perianth tubular or campanulate ;
lobes usually 4, imbricate. Stamens epiphyllous, usually twice as many a8 the
corolla-lobes and then in 2 geries one above the other. Style long or short or 0.
Ovule pendulous. Fruit usually indehiscent. Seeds generally exalbuminous.

67. Elseagnaces. Leaves alternate. Flowers 1-2-sexual, generally 2- or
4-merous ; perianth tubular, lobes valvate. Stamens 4, epiphyllous. Ovule
erect. Fruitindehiscent, enclosed in the accrescent perianth-tube. Albumen
scanty or 0.

** OQvary infertor.

Order 4. Santalales.

Generally parasitic shrubs or trees. Leaves in most cases opposite,
entire, exstipulate. Stamens as many as the perianth-lobes and in-
serted on and opposite to them. Owules without integuments.
Fruit 1-seeded, generally drupaceous. Seeds albuminous.

68. Loranthacese. Parasitic on branches of trees. Leaves sometimes
wanting when the branches are articulate and more or less flattened. Flowers

1-2-sexual ; perianth sometimes double, the outer then is short and truncate, and
the inner usually long ; lobes always valvai&e.'N Ovule solitary, eroct, ®

69. Santalacese. Parasitic on roots. Leavesopposite oralternate. Flowers
generally 2-sexual, sometimes polygamous. Placentation free-central ; ovules
1-4, pendulous, Frust a drupe. Seed solitary.

Series 2.— Flowers 1-sexual. Perianth regular or irregular,
8rmettmes wanting. Ovary 1-6-celled. Leaves mostly simple
and alternate.

* Ovary superior.

Order 5. Euphorbiales.

Trees, shrubs or herbs, sometimes with milky juice. Leaves
genemlly simple and stipulate. Perianth usually single, rarely
ouble or none. Ovary as a rule 3-celled with 1 or 2 suspended
ovules in each cell ; styles as many as the carpels. Frust various.
Seeds albuminous.

70. Vtiphorbincess, Same charaoters as of the Order.
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Order 6. Urticales.

Leaves simple, stipulate, generally hirsute. Perianth simple, of
3-5 free or connate segments, regular, rarely absent. Stamens usually
opposite to the perianth-segments. Ovary usually 1-celled, 1-ovuled ;
style often eccentric. Frust various, never a capsule. Seeds
with or without albumen.

n> Urticaces. Trees, shrubs or herbs, sometimes with milky juice.

ﬁ&won monccious or diecious ; perianth always present. Stamens often
nflexed in bud with reversed anthers. Embryo straight.

Order 7. Amentales.

Trees or shrubs. Leaves simple and sometimes reduced to scales.
Flowers, both male and femald, in catkins or spikes, usually
bracteate. Perianth, if present, of 4-6 segments with the stamens
inserted on them. Owvary 1-celled ; ovules few or numerous. Seeds
exalbuminous.

72. Myrioncep. Leaves exstipulate. Flowers moncecious or diecious ;
perianth none.  Stamens inserted on bracts. Ovary sessile, of 2 carpels but1-
celled, 1-ovuled ; style2-fid. Owvuleerect, orthotropous.

73. Salloacess. Leavesstipulate ; budsenclosed inscales. Flowers dicscious,
each in the axil of a bract ; perlanth none. Stamens 2-6 on a glandular disk.
Ovary often stipitate, of 2 carpels but 1-celled ; style simple or 0. Ovules many ;
generally on parietal placentas. Fruit a loculicidal capsule. Seeds comose.

** Ovary inferior.

Order 8. Quernales.

Trees or shrubs. Leaves alternate. Flowers monwmcious, male in
catkins, female solitary or spicate. Persanth green, gencrally gamo-
phyllous. Ovary 1-6-celled; ovule solitary, pendulous or basal.
Seeds without albumen.

74. Juglandacese. Leaves imparipinnate, without stipules. Flowers brac-
teate. Pertanth in male flowers flat and adnate to the supporting bract which
18 stipitate, in the female flowers imperfectly double. Stamens indefinite.
Female flowers solitary or spicate. Style 2-fid. Frust a drupe or nut;
cotyledons contorted or corrrugated.

75. Fagaces. Leaves simple, stipulate, coriaceous, Flowers generally
bracteate. Male perianth with 1-5 segments or wanting . female tubular, adnate
to the ovary and supported by an involucre of bracts. Ovary 8- or 4-6-celled
with 1 or 2 pendulous ovules in each cell; style 8-5-armed. Fruit usually &
1-celled nut included within; or supported by enlarged bracts. Seeds pendulous
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b. MONOCOTYLEDONS.

Roots usually fibrous and often fascicled at the base of
the plants. There is no separable bark, and no contin-
uous cambium layer. Leaves sheathing, and usually with

parallel veins. Flowers as a rule 3-merous. Embryo
with only one cotyledon. ’

Sub-Class i. PETALOIDEZ.

Flowers with a coloured perianth, golitary or in umbels or
racemes. Frutta capsule or a berry.

Series 1.—Ovary inferior.
Order 1.*”Amomales.

Herbaceous plants. Leaves pinnately parallel-veined. Flowers
2.gexual, very irregular. Pertanth of 6 segments in two series.
Stamens 1 to 5, others reduced to petaloid staminodes. Owvary 3-
celled.  Fruit a capsule or a berry. Seeds often grillate,
albuminous.

76. Soitaminess. Generally the characters of the Cohort. Flowers solitary
or in spikek or panicles, Fertile stamen only 1 (except in Musa).

Series 2.—QOwary superior.

Order 2. Liliales.

* Herbaceous plants usually with bulbous or creeping root-stocks.
Flowers regular. Calyx and corolla similar, both coloured. Fruit
a capsule or a berry. Seeds albuminous.

77. Lillacese. Generally the characters of the Cohort. Leaves sometimes
more or less net-veined.

Sub-Class ii, SPADICIFLORAZ.

Flowers not coloured, arranged on a more or less fleshy
spadiz. Ovary superior. Fruit a berry or a drupe. Seeds
with copious albumen.
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v’
Order 1. Palmales.

- Flowers generally 1-sexual, moncecious or diecious. Stem erect
or scandent, sometimes very long. Inflorescence at first enclosed
in a ooriaceous spathe. Perianth of 2 series, each of 3 coriaceous
segniehts. Stamens B, on base of the perianth; anthers usually
versatile. Ovary 1-3-celled or of 3 distinet carpels; stigmas 3,
usually sessile.

78. Palmsgo. Essential characters as above. Leaves alternate, pinnatisect
or palmatilobed, sometimes armed.

Order 2. Arales.

Generally fleshy plants. Flowers small and numerous, usually
moncecious, borne on a spadix or a panicle with thick branches,
generally enclosed in a much developed spathe. Perianth polyphyl-
lous or wanting. Ovary syncarpous or apocarpous. Embryo minute,
straight.

79, hacese, Aquatic herbs. Leaves linear, sessile. Flowers monccious,
minute, densely crowded on bracteate spikes. Male flowers with usually 1
stamen ; filament capillary. Ovary 1-2-celled. Fruit a minute drupe.

80. Araces. Fleshy plants, sometimes scandent. Flowers usually with-
gut a perianth. Anthers sessile, 2-4-celled. Ovary sessile, 1-3-celled. Fruit a
erry.

Sub-Class iii. GLUMIFLORAZ .

Flowers supported by glumes in variously arranged spikeiets.
Fruit a caryopsis. Seeds albuminous.

Order 1. Glumales.
Ovary superior, 1-celled. Owule erect.

8]. Cyperacess. Grass-like herbs, generally with 8-quetrous stems. Leaves
tristichous ; sheaths entire. Flowers subtended by a single glume., Perienth
reduced to bristles or scales, or 0. Stamens 1-3 ; anthers innate. Style with
2-8 st tose branches. Fruit 8-gonous. Embdryo central.

82, Graminess. Herbs, shrubs or trees, Bﬁfenlly with terete jointed stems.
Leaves alternate, usually narrow ; sheaths split in front to the base, distinct from
the blade, often with a ligule at the apex. Flowers 1-2-sexual, subtended by
several dfmchous imbricate glumes, Pertanth of 2 or 8 minute hypogynous
scales (lodicules) or 0. Stamens in most cases 3, rarely 6 or more, hypogynous ;
anthers versatile. Styles 2-3, stigmatose throughout. Fruft terete or compresa=
sed. Embryo basal and generally lateral.
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B. GYMNOSPERMS.

Shrubs or trees with separable bark and imperfectly
developed unisexual flowers. Anthers usually borne on
the back of scales, the filaments not being developed.
Ovules are produced in an open ovary formed by a
scale, and are fertilized by the direct application of the
pollen, the style and stigma being absent. Cotyledons
2 or more,

83. Gnetaces. Trees or shrabs with articulated branches. Leaves opposite,
minute or large. Flowers in spikes or cones. Anthers 2-8 on & column of com-

bined filaments. Ovule e>posed, erect, one of its coats forming 8 protruding
tube resembling a style. Cotyledons 2.

4. Coniferse. Generally large evergreen trees with monopodial stems ;
wood without pores. Leaves.alternate or fascicled, generally acicular. Flowers
generally monmcious. Male flowers in deciduous catkins, Female flowers of one
or more exposed ovules borne ona carpellary scale, arranged spirally round an

ta.l;us tao forma cone. Sceds usually variously winged. Cotyledons generally more
an 2.






DICOTYLEDONS.

THALAMIFLORZA.

Order 1.—RANALES.

Fam. 1. RANUNCULACEZE; G. P. n. 1.*

HEeRBS or climbing shrubs. Leaves alternate, rarely
opposite, usually exstipulate, simple much divided or
compound. Flowers usually regular, generally ebrac-
teate. Sepals 4-5 or more, usually deciduous, ,often
coloured. Petals 3-5 or more, often minute or deformed,
or totally absent. Stamens usually numerous, hypogy-
nous, free. Carpels many or few, free, 1-celled, 1- or
more-ovuled. Stigma simple. Fruit either of many
achenes, or of follicles, rarely a berry. Seeds albu-
minous.

1. Clematis, Linn.; G. P. n. 1.*

Climbing ghrubs. Leaves opposite, exstipulate,
usually compound. Flowers in axillary or terminal
fascicles or panicles, rarely solitary. Sepals usually 4,
valvate, petaloid. Petals 0. Stamens and carpels in-
definite. Fruit a head of achenes usually with feathery
styles. '

* Serial number in BENTHAM & HOOKER'S ¢ Genera Plantarum.’
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Analysis of the Species.

Flowers in axillary fascicles.
Flowers white or cream-coloured.
Seps. erect; pedicels with 2-connate

bracts . . . . . . 1. C. napaulensis,
Seps. spreading ; pedicels without bracte. 2. C. montana.
Flowers dull-purple. . . . . 3. C. barbellata.
Flowers in gxillary panicles.
Sepals s;lea.ding.

Glabrous. Panicles many-flowered 4. C. Gouriana.

Pubescent. Panicles few-flowered. . 8. C. puberula.
Sepals erect.

Petioles connate into a flat cup 6

Petioles not so connate.

Leaves decompoundly pinnate 7. C. nutans.
Leaves simply pinnate . . . 8. C. Buchananiana

1. C. napaulensis, DC.; Fl. Br. Ind. i. 2.

A slender climber. Leaves ternately divided ; common petiole
1-1'6 in. ; terminal leaflet or lobe 2-3 by °3-'5 in., lateral half as
long or shorter, sessile or very shortly petioluled. Flowers many ;
pedicels 1-2 in. long, with two hyaline bracts joined into a cup, pubes-
cent above the cup. Sepals 4, erect, cream-coloured. Filaments gla-
brous, base broad. Achenes flat, hairy ; style 1°5 in. long in fruit.

Valleys in HrcrER HILLS above 6,000 ft., scarce.—Matkangra,
Deot4, Mussoorie, etc.

Fl. Cold season. Fr. May.

: 2. C. montana, Ham. ; Fl. Br. Ind. i. 2; Brandis Ind.
Trees 1; Gamble Man. Ind. Timb. 2. Vern. Kaunid-bdlt, Jaunsar.

Stem thick, often 3 in. in diameter ; young parts pubescent:
Feares 3-foliolate, fascicled at the nodes, glabrescent ; petiole 1'5-3
in. long. Leaflets 1-3 in. long, ovate, toothed ; petiolule *1-'3 in.
Flowers 2-3 in. diam., white ; peduncles 2-4 in. long, generally ex-
ceeding the leaves. Sepals 4, sometimes connate, 1-2 in. long,
elliptical, spreading, pure-white. Filaments linear, short. C’arpega
hairy ; style *6-1 in. long, rather stout, densely hairy.

JAUNEAR and TERRI-GAREWAL, 6,-9,000 ft., fairly common.
A very conspicuous plant during the month of May on account of its
beautiful sprays of large white flowers, trailing over the tallest trees
and very frequently over Deodar.

Fl. Apr., May.

. C. connata.

-
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3. C. barbellata, Edgew.; Fl. Br. Ind. i. 3; Gamble
Man. Ind. Timb. 2. Vern. Kauns, Jaunsar.

Stem rather thin. Leaves 3-foliolate, much like those of the
last species. Fowers dull-purple, in axillary fascicles ; pedicels 1'5-3
in. long. Sepals *6-'8 in. long, erect, pubescent on both surfaces,
greyish-purple outside, villous at the margins. Filaments linear,
often hairy, as long as the sepals or shorter ; anthers bearded at the
back (whence the specific name). Athenes glabrous or puberulent ;
style 1'5-1'8 in. long, brown-hairy.

JAUNSAR, TEHRI-GAREWAL and OUTER HimarLava, above
7,000 ft., in shady places.—Mundali, Deoban ; Deot4 ; Mussoorie, etc.

Fl. May, June.

4. C. Gouriana, Roxb.; Fl. Br. Ind. i. 4; Brandis
Ind. Trees 2. Vern. Bel Kim, Bel Kangu, Din.

Stem thick, striate; branches purple. Leaves bipinnate or
biternate. Leaflets, 2-3'5 in. long, ovate, oblong or lanceolate,
acuminate, entire or distantly toothed, cordate or rounded at the
base, rather coriaceous, wholly glabrous or rarely pubescent beneath.
Flowers greenish-white, small, in dense axillary panicles. Sepals
23 in. long, oblong, revolute; margins tomentose. Fildments
narrow. Achenes lanceolate ; style 1'6-2 in. long in fruit, very
slender.

. Common in the D6N and up to 4,000 ft. in the OUTER
Himarayva. Also found in the SiwaLiks.
Fl. Aug., Sept. !

5. C. puberula, Hook. f. & T.; Fl. Br. Ind. i. 4.

Stem grooved, moderately thick, downy. Leaves pinnate.
Leaflets 1-1'5 in. long, ovate-lanceolate, entire or toothed. Panicles
shorter than the leaves, few-flowered ; branches opposite, subtended
by leaf-like green bracts. Sepals 5, *6 in. lomg, silky without.
Achenes ovoid, silky ; style about 1 in. long in fruit.

Valleys in the HiMALAY4, at 2,-4,000 ft. : Tiuni, M4jog, Dhar-
migédh, etc.

Fl. 8ept., Oct.

6. C. connata, DC.; Fl. Br. Ind. i. 6. Vern. Kduni-bdli,
Jaunsar.

Stem thick ; young parts with scattered hairs, Leaves pinnate
or 3-foliolate, glabrous ; petiole connate into a large flat cup (whence
the specific name). Leaflets 2-4 in. long, broad-ovate., serrate or
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lobed ; base cordate. Panicles many-flowered. Flowers white,
large. Sepals oblong, hairy, not ribbed. Filaments tapering, hairy.
Achenes ovate, pubescent ; style 1'5-2 in, long in fruit.

Forests of Urper HILLS above 5,000 ft., not very common :
Bhajkoti, Mund4li, Kondin, ete.

Fl. May, June. Fr. Sept., Octa.I

7. C. nutans, Royle; Fl. Br. Ind. i. 5; Gamble Man.
Ind. Timb. 2. Vern. Nak-chhikni, Kdngili, MAlkot; Kguns,
Jaunsar.

Stem slender, woody, furrowed, very pungent to the taste.
Leaves decompoundly pinnate. Leaflets 1-3 in. long, ovate or lanceo-
late, usually 3-5-lobed, silky. Flowers cream-coloured, in much-
branched panicles ; pedicels with a pair of green bracts which are
often leaf-like and subtend flower-buds. Sepals ‘5-'7 in. long,
oblong, closely nerved, silky outside. Filaments tapering, silky near
the bamy. Achenes large, silky-hairy ; style 1-1'56 in, in fruit, very
slender.

Ovuter HimarayaN slopes, 3,-5,000 ft. : Malkdt, above R4j-’
pur. Bindal Nadi near Dehra Dtn (Mr. C. W. Hope).

The leaves are very pungent to the taste and produce violent
sneezing if smelt after bruising.

Fl. Nov., Dec,

8. C. Buchananiana, DC.; Fl Br. Ind. i. 6; Brandis
Ind. Trees 2; Gamble Man. Ind. Timb. 2. Vern. Kduni Bdls,
Jaunsar.

Stem thick, woody ; branches widely climbing, pubescent
when young. Leaves simply pinnate. Leaflets 2-4 in. long, ovate or
orbiculate, coarsely lobed or serrate, pubescent; base corda‘e.
Flowers large, cream-coloured, sweet-scented, in many-flowered
panicles. Sepals thick, ribbed, softly silky-tomentose. Filaments
and achenes densely hairy. s

Villages in the HiMaraya above 4,000 ft. Scarce in JAUNSAR,
but common in parts of TERRI-GAREWAL, e.g., Mautrgadh.

F1 Oct., Nov.

C. acuminata, DC. ; Fl. Br. Ind. i. 5; Brandis Ind. Trees 2;

has been found at the Bear-garden noar Chakrata. It is a slender
climber’ with glabrous leaves and cream-coloured flowers. Rogts

thick, fleshy, tuberous.
C. grata, Wall. ; Fl. Br. Ind. i. 3—probably also ocours. It
is a woody climber with a furrowed stem. ' Panicles decompound.
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The following plants of herbaceous Genera are com-
monly met with and deserve mention :—

1. Anemone wvitifolia, Ham.; Fl. Br. Ind. i. 8.—A perennial
herb with 56-lobed radical leaves. Flowers large, white, in many-
flowered scapes. Seeds white, woolly. Chakrata and the hills
beyond, also Mussoorie and Malkot.—@G. P. n. 4.

2. A. obtusiloba, Don ; Fl. Br. Ind. i. 8. Vern. Ageli, Jaun-
sar. . A herb with a thick densely white-woolly root-stock. Radical
leaves 3-lobed, deeply cordate, densely silky-pubescent. Flowers
varying in colour from blue to white. Above 8,000 ft.: Mundali,
Deoban, etc.

3. A rivularis, Ham.; F1. Br. Ind. i. 9. Stem branched.
Radical leaves 3-lobed. Flowers in many-flowered compound cymes,
bluish outside. Achenes dark-brown, lanceolate, hooked at the tip.
In damp places and snow gullies in the HiLLs, above 5,000 ft.

‘ 4. Delphinium denudatum, Wall. ; Fl. Br. Ind. i. 25. The
Larkspur. Vern. Main, Jaunsar. Very conspicuous in the spring
season on dry grassy slopes in the hills up to 8,600 ft. Stem branched.
Radical leaves 5-9-partite, orbicular. Flowers pale-blue, with a
subulate spur. Fruit of 3 follicles.—@. P. n. 25.

5. D. vestitum, Wall.; Fl. Br. Ind. i. 26. Commo® in the
Tutuagidh near Mundali and on the northern slopes of Rikhshin,
generally in shady ravines, 6,-12,000 ft. Stem 1°5-3 ft. long, hispid.
Radical leaves 6-12 in.in diam., 5-7-lobed ; lobes rounded, cut or
toothed. Flowers dense, bluish-white ; spur inflated, conical, in-
curved. Fruit of 3 follicles.

6 Actea spicata, Libn. ; Fl. Br. Ind. i. 20. An erect peren-
nial herb with 3-nately compound leaves and small white flowers in
ctowded racemes. Sepals and petals similar. Fruita berry. Shady
ravines in JAUNSAR and TEHRI-GAREWAL.—G. P. n. 27,

6. Peonia emodi, Wall.; Fl. Br. Ind. i. 30. A tall almost
shrubby plant, remarkable for its large showy white or pink flowers,
found in the upper Tons Valley, as in ravines above Naintwér and at
Détmir and elsewhere from 7,000 to 10,000 ft.—@. P. n. 30.

Fawm. 2. DILLENIACEZE; G. P. ~. 2.

Trees or shrubs, rarely herbs. Leaves alternate,
simple, generally without stipules. Flowers large, showy.
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Sepals 5, imbricate, persistent. Pefals 5, rarely 3 or 4,
deciduous. Stamens numerous, hypogynous, in many
series. Carpels solitary or numerous, free or cohering
at the base on the axis. Styles distinct. Seeds solitary
or many, albuminous, arillate or immersed in pulp.

1. Dillenia, Linn. ; G. P. n. 10. °

1. D. indica, Linn. ; Fl. Br. Ind. i. 36 ; Brandis For. Flora
1, Ind. Trees 3 ; Gamble Man. Ind. Timb. 4. 'Vern. Chdlta, Hind.

An evergreen tree in its habitat but generally leafless for a
short time in June at Dehra Din ; bark reddish-grey, red ioside,
peeling off in hard flakes. Leaves generally approximate at the ends
of the branches, 8-12 in. long, oblanceolate or oblong-lanceolate,
sharply serrate, acute or acuminate, glabrous above, usually pubes-
cent beneath ; lateral nerves very numerous, parallel, prominent ;
petiole sheathing at the base. Flowers terminal, solitary, 6-8 in.
across. Sepals orbicular, thick and fleshy, with membranous mar-
gins, spreading in flower, accrescent and enclosing the ovary in fruit.
Petals 3-4 in. long, obovate, white, very tender. Inner stamens
recurved. Styles bent outwards in radiating white rays ‘7 in.
long. Fruit a pseudocarp, 3-5 in. diam., fleshy, enclosed in the
much thickened concave sepals. Carpels 16-20; seeds reniform,
sunk in a glutinous pulp.

Commonly cultivated at DEHRA and SAHARANPUR.

Wood reddish-brown, mottled with white specks, weighing
about 45 lbs. per c. ft., fairly durable; medullary rays broad and
shining. The fleshy calyx has an agreeable acid taste, and is eaten
raw or cooked.

Fl. June, July. Fr. ripens in the cold season.

Fam. 3. MAGNOLIACEE; G. P. N. 4.

Trees or shrubs, sometimes climbing; wood-tissue
with glandular markings. Leaves alternate, simple,
entire or toothed, usually stipulate ; stipules convolute,
deciduous. Flowers axillary or terminal, trimerous,
often large. Sepals and petals usually similar, hypogy-
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nous, deciduous. Stamens indefinite, free or monadel-
phous ; filaments usually flattened. Carpels indefinite,
often arranged on an elongated torus; style usually
short. Fruit of berry-like or follicular carpels, or like
a woody cone. Albumen fleshy, uniform.

Analysis of the Genera.

Trees. Stipules conspicuous ; stamens free . 1. MicHELIA,
Climbing shrube. Stipules none; stamens
monadelphous . . . . . 2. SoHIZANDRA.

1. Michelia, Linn.; G. P. n. 6.

1. M. Champacoa, Linn. ; Fl. Br. Ind. i. 42 ; Brandis For.
Flora 8, Ind. Trees 8 ; Gamble Man. Ind. Timb. 12. Vern. Ckampd,
Hind. .

A tall, graceful, evet%reen tree with dark-grey bark. Leaves
6-8 by 2-3'5 in., ovate or oblong-lanceolate, coriaceous, entire,'glsb-
rous, dark-green and shining above, enveloped in convolute stipules
in bud ; main lateral nerves 8-14 pairs ; basge acute ; petiole 1-1°2 in.

. Flowers solitary, axillary, bracteate, pale-yellow, very fra-

grant ; peduncle short, stout ; bracts small, deciduous. Sepals and

15-21, in several series, those of the inner series gradually
narrower. Fruit 3-4 in. long ; carpels *5-'7 in. long, subsessile, dark-
coloured, with white specks,

Cultivated in the DN, and also in the SARIRANPUR DisTRICT.

Heartwood light olive-brown, wvery durable, seasons and
polishes well ; weight about 38 1bs. per c.ft. It is used for furniture.
The flowers are used by Hindus in religious ceremonies and are in-
dispensable on certain occasions.

FL. chiefly Apr.-June, but occasionally throughout the year.

2. Schizandra, Michaux; G. P, n. 8.

*” Sinistrorsely climbing g'abrous shrubs, Leaves exsti-
pulate. Flowers axillary, 1-sexual g.nd dicecious, white,
yellow or orange. Sepals and petals 9-12, generally

Q
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in 3 series. Stamens 5-15 or more, spirally arranged ;
filaments usually monadelphous and short or wholly
copnate into a fleshy head ; anthers free, or sessile and
half-buried in the head of connate filaments ; cells small,
remote. Carpels many, densely imbricated; stigma
sessile ; ovules 2, pendulous. Fruit an elongated spike of
1-seeded globose carpels. Seeds with copious albumen.

Analysis of the Species.

Filaments free above ; anthers free . . L. 8. grandifiora.
Filaments connate into a fleshy head ; anthers
imbedded in the head . . o 2. S.propingua.

1. 8. grandifiora, Hook.f. & T.; FL Br.Ind.i. 44;
Brandis For. Flora 671, Ind. Trees 9; Gamble Man. Ind. Timb. 14.

Vern, Bdllon, Bénos, Jaunsar.

A climber with dark-brown smooth bark and short leaf-bearing
branches at; the nodes. Leaves 3-6 in. long, ellipt:c to oblong-lznceo-
late, acuminate, distantly glandular-teothed, rather soft and flesky,
shining above, pale beneath ; lateral nerves 6-8 pairs, faint ; base
acute ; petiole ‘5-1 in. long. Flowers digecious, axillary, white,
fragrant, about 1 in. diam. ; pedicels 1-2 in. long, of male flowers
somewhat shorter. Sepals and petals 9-12, imbricate. Stamens in a
spiral series, monadelphous below, free'and tubular above. Ovaries
imbricated on a conical receptacle which lengthens in fruit into a
fleshy axis 6-9 in. long, bearing numerous scarlet carpels.

Jauxsar and TERRI-GARAWAL, 6,-10,000 ft., affecting shady
places: Deoban, Mund4li; Bamsu, Deotd, etc. Common but not
abundant. .

Fl. May, June. Fr. July, Aug.

2. 8. propinqua, Hook. f.& T. ; Fl. Br, Ind. i. 45 ; Brandis
Ind. Trees 9; Gamble: Man. Ind. Timb. 14

A stout olimber with dark-brown stem and rough verrucose
branches. Leawes 4-6 by 1'5-2' in., ovate-lanceolate, acuminate,
:ﬁgl‘ely gland-teothed, subooriaceous, éi:;k—grml; l:t%nl n;nea

-12 paire, nof promipent : rounded ; petiole *4-'6 in. long,
rather stout. Flowers 5+ T in.bzg:m., yellowishi ; pedicels *4-7 in,
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long, bracteolate. Sepals and Ppeials imbricate, concave in bud.
Siamens connate into a globgse head about '3 in. diam. ; anthers
sessile, half-exserted. Ovaries and fruit as in the preceding species.

Very scarce. Korwa forests, JAUNSAR; also below Mus-
SOORIE. About 5,-6,000 ft.

Fl. June, July.

Faum. 4. ANONACEZ; G. P. N. b.

Trees or shrubs, often aromatic. Leaves alternate,
simple, entire, exstipulate. Flowers usually 2-sexual.
Sepals 3, free or connate, generally valvate. Petals 6,
hypogynous, in two series, the inner sometimes absent.
Stamens indefinite, filaments short or none; anthers
adnate, with a connective enlarged to form a dilated or
truncate head. Owvariesusually numerous, apocarpous,
(syncarpous in Anona) ; style short or stigma sessile.
Fruit of dry or succulent usually indehiscent carpels.
Seeds large ; testa horny ; albumen ruminate.

1. Miliusa, Leschen.: G. P. n. 84.

1. M. velutina, Hook. f. & T.; Fl. Br. Ind. i. 87;
Brandis For. Flora 6, Ind. Trees 11; Gamble Man. Ind. Timb. 21.
Vern. Dém 8dl, Hind. ; Gud Sa‘,t‘ Garhwal.

A middle-sized deciduous tree ; young branches tomentose ;
bark dark-grey, rough ; inner substance dirty brown. Leaves 6-10 by
3'5-6 in., ovate elliptic or oblong, acute or acuminate, entire, softly
tomentose on both surfaces, aromatic ; base cordate ; petiole *1-°2 in.
Flowers pale-yellow, in 3-6-flowered lax leaf-opposed racemes ;
peduncles °5-1 in. long, pedicles 2-4 in., slender. Sepals and outer
petals similar, ‘1 in. long, ovate, valvate in bud ; inner petals longer.
broad-ovate, dark-brown, densely tomentose outside. Stamens on
a cylindrical torus ; anthers distinct. * Fruit of a number of black dry
l-2fseedefl berry-like carpels, on short stipes.

. Coinmon in the 84l forests of DEaRA DUN and SAHARANPUR,
generally in ravines, or in open scrubby jungles. “

| c?
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Heartwood not distinct. The seasoned wood is fairly hard,
light, of pretty grain; weight 40-50 Jbs. per. c. ft, It is used for
agricultural implements, and in comstructions of a temporary cha-

racter. -
Fl. Mar.-May. Fr. June, July.

To this Family belong—
1. Anona squamosa, Linn. ; Fl. Br. Ind. i. 78 ; Brandis Ind.

Trees 22. Vern. Sharifd, Sitiphal, Hind., the Custard-apple ; and

2. A. reticulata, Linn. ; Fl. Br. Ind. i. 78 ; Brandis Ind. Trees
22. Vern, Nond, Rimphal, Hind, the Bullock’s heart.

Both occasionally, but not commonly, cultivated in the DU,
more frequently in SAHRARANPUB.—G. P. n. 30.

Fam. 5. MENISPERMACEZ; G. P. N. 6.

Climbing or twining, rarely erect shrubs. Leaves
alternate, simple, entire or lobed, usually palminerved,
exstipulate. Flowers small, usually {dicecious, Sepals
and petals similar, generally 6 each, in series of 3, the
outermost whorl of sepals very minute. MALE Fis. :
Stamens usnally 6, opposite to the petals, hypogynous ;
filaments or anthers free or connate. FrM. £18.: Carpels
3, rarely 1, 6, or more; styles ultimately lateral or
sub-basal ; ovules solitary. Fruta 1-seeded drupe. Seed
curved into a crescent shape (whence the name of the
Order), enclosed in a woody endocarp, usually with
copious albumen.

1. Cocculus, DC,; G. P. n, 16.

Climbing or erect shrubs. Flowers panicled. Segpals
6, in two series. Petals 6, coucave, embracing the
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stamens in the male flowers. Styles usually cylindrical.
Drugpes circular, laterally compressed ; endocarp horse-
shoe-shaped, tubercled.

Analysis of the Species.

A large erect shrub. Leaves glabrous . 1. C. laursfolius.
A climbing shrub. Leaves villous . « 2. C. villosus.

1. C. laurifolius, DC.; Fl. Br. Ind. i. 101 ; Brandis For.
Flora 9, Ind. Trees 26 ; Gamble Man. Ind. Timb. 25. Vern. Tii-
phdra, Dtn and Garhwal. .

Alarge evergreen shrub with a short trunk and thin grey bark ;
branchlets with tufts of hairs at the base. Leaves 3-6 in.long;
lanceolate, entire, dark-greeh and shining above, slightly pale be-
neath ; base 3-nerved, acute; petiole °1--3 in. Panicles axillary,
solitary or 2 together, corymbose. Flowers minute ; petals 2-lobed.
Styles reflexed.  Drupe °15 in. diam., black when ripe. -

Shady woods and moist places up to 4,000 ft. Banks of the
Soéng opposite Kaluwiéla, Nakraunda, BindAl nlé, etc., in the Do6x,
JoMna Varrey down to DAkhpathdr. Moist ravines in the
Lowes Hivys.

The wood is of a curious structure, having belts of corky ticsue
alternating with woody bands and looking like annual rings, which

they obviously are not, as they frequently anastomose. It is used
only for fuel.

Fl. Apr..June.

2. C. villosus, DC.;Fl Br. Ind. i. 101; Brandis For.
Flora 9.

A climbing undershrub with tomentose branchlets. Leaves
very variable in size, the largest 3 by 2 in., ovate or ovate-oblong,
mucronate, clothed with grey tomentum ; petiole up to *6 in. Male
fls. in axillary panicles ; fem. fls. 1-3 together on short axillary
pedio2ls. Drupe ‘2 in. diam., dark-purple, ‘

Foot of the Himarava and SiwaLik Fomests, not very
common.

.. ** The fuice of the ripe berries makes & durable bluish-purple
iok.”—8ir D. Brandis. The roots and leaves are used medicina I

FL Feb., March,
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Analysis of the Species.

Leaves imparipinnate . . . . . 1. B. nepalensis.
Leaves simple.
Flowers um bellate. . . . . . 3. B. umtellata.

Flowers racemed. ‘
Leaves membranous, closely serrate ; stigma
sessile. . . . . . . 2. B.vulgaris.
Leaves coriaceous, reticulate, entire or
remotely toothed.
Leaves obovate or broadly oblanceolate ;

stigma subsessile.
Branches and pedicels red; racemes
branched . . . . . 4. B.aristata.
Branches grey; pedicels pale-red or
green ; racemes not branched . . 5. B. coriaria.
Leaves narrow-oblanceolate ; stem white ;
style distinct 6. B. Lycium.

Leaves broad-olovate, st;'ongl}; retic.ulate.;
stem pale ; style distinet . . . 1. B. asiatica.
1. B. nepalensis, Spreng. ; Fl. Br. Ind. i. 109; Brandis
For. Flora 12, Ind. Trees 28 ; Gamble Man. Ind. Timb. 28. Vern,
Khéru, Jaunsar.

A small tree or large shrub with soft corky bark. Lecves
coriaceous, shining, imparipinnate, with two recurved subulate
spinescent stipules. Leaflets 2-12 pairs, 2-3°5 in. long, ovate or
lanceolate, sessile, with 3-8 large spinous teeth on either side,
shining above. Bracts 1-2 in. long, persistent, clothing the ends of
the branches; bracteoles broad-ovate or oblong, deciduous.
Racemes dense-flowered, 4-10 in. long, erect, in the axils of the
bracts. Flowers yellow ; pedicels *3-°5 in. long. Berries "3-°5 in.
long, elliptic or globose, purple, glaucous.

JAUNSAR, 6,-8,000 ft. Common near Chakrata.  Distrib.

EvrorPE. »

The fruit is eaten.
Fl. Apr., May. Fr. May, June.

Note.—Like the English name Barterry, the Jaunsari nar.es
Kdshmotand Kgshmal and the Garhwali name Ksngora are appl‘ed
indisorim inately to the following species, while their roots are sold by
the deslers of country-drugs under the common name of Rasaui ¢ or
Ddruhaid (Sans. Dérubaridré . -
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2. B. vulgaris, Linn.; FL. Br. Ind. i. 109 ; Brandis For.
Flora 11, Ind. Trees 28 ; Gamble Man. Ind. Timb.29. Vern. Chatrod,
Jaunsar. .
A small shrub with soft brown bark. Leaves deciduous, 1-3
in, long, broadly obovate or spathulate, membranous, finely serrate,
narrowed into a slender petiole which is °1-1 in. long; spines 3-7-
forked, rarely simple. Flowers pale-yellow, in simple racemes which
are generally longer than the leaves. ~Berries oblong-ovoid, red\when
ripe.

JaUNsar and TEHRI-GARHWAL, 8,-12,000 ft. : Deoban; Rikh-
shin. Not very common.

The fruit is eaten.

Fl. Mar., Apr.

There are several varieties of this species, some of which seem
almost specifically distinct, as they differ considerably in appearance
and foliage from the type. One ot these, which is found at Lokéndi,
Gidhi Khad and Rikhshin, is considered by Mr. Gamble to be var.
atnensis, sp. Presl.

3. B. umbellata, Wall. ; Fl. Br. Ind. i. 110; Brandis
Ind. Trees 30 ; Gamble Man. Ind. Timb. 28. .

A small shrub, generally occurring in gregarious patches ;
branches slender. Leaves 1-2 in. long, obovate, rather membranous,
sparingly serrulate. Flowers yellow, somewhat unevenly umbellaie
on a long peduncle ; pedicels slender. Berries oblong.

JAUNSAR and TEHRI-GAREWAL, 9,-11,000 ft.: Gidhi Khad;
Rikhshin, etc.

Fl. Apr., May.

4. B, aristata, Roxb.; Fl. Br. Ind. i. 110 ; Brandis For.
Flora 12, Ind. Trees 29; Gamble Men. Ind. Timb. 29. Vern.
Kdshmot, Jaunsar ; Kingord, Garhwal.

An evergreen shrub 10-12 ft. high; branches usually bright
red. Leaves 2-3 jn. long, obovate or oblanceolate, rather coriaceous,
entire or with a*few remote teeth, in the axil of a 3-fid or simple
spine.  Flowers bright-yellow, in ctymosely branched racem.es;
peduncle 1-1°5 in. long, red ; branches few-flowered ; pedicels *2-3 in.
long, also red, Berries tapering into a very short style, red.

JAUNSAR and TEHRI-GARHWAL, 6,-9,000 ft. Common.
An extract from the stem and roots is used in mediciz‘m.
FL Apr., May. Fr. June, July.
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‘5. B. coriaria, Royle; Gamble Man. Ind. Timb. 29;
Brandis Ind. Trees 30. Syn.—B. aristata var. - floribunda, Wall. ;
FL Br. Ind. i. 110. Vern. Kdshmot, Jaunsar ; Kingoré, Garhwal.

A large thorny shrub with grey bark ; branches grey, rarely
reddish, rather stouter than those of B. aristata. Leaves 3-4in. long,
obovate, ontire or distantly sharp-toothed, green beneath ; veins
very fine or indistinct. Flowers usually in simple racemes which
are 2-3 in. long ; peduncle slightly angled ; pedicels *2-°3 in. long;
bracts persistent. Berries ovoid, purple, covered with a glaucous
bloom.

Hiouer Hiis, 7,-9,000 ft. Common at Bodyér, Kondin,
Deoban and Lambétdch.

Economic use as of B. aristata.
‘'Fl. May, June. Fr. July, Aug.

6. B. Lycium, Royle; Fl. Br. Ind. i. 110; Brandis For.
Flora 12, Ind. Trees 29 ; Gamble Man. Ind. Timb. 30. Vern. Chautrot,
Kdéshmal, Jaunsar. :

' A shrub usually much smaller than the last two species, and
somowhat gregarious in habit ; bark white. Leaves 1°5-2°5in. long,
oblanceolate, subsessile, muocronate, coriaceous, glaucous bencath,
with prominent reticulate veins. Racemes simple or com)ound,
gonerally exceedipg the leaves ; pedurcie glaucous. Flowers dull-
yellow.  Berries ovoid, violet, with a distinct style at the apex.

JAUNSAR, TERRI-GARHWAL, and OUTER HiMALAYA, 3,-7,000
ft. Quite abundant in certain localities. : Korw4, Chakrata, Mélkét,
below Mussoorie, ete.

Economic use as of the last two species.

Fl. Apr. Fr. May.

7. B. asiatica, Roxb.; Fl. Br. Ind.i. 110 ; Brandis For.
Flora 12, Ind. Trees 29; Gamble Man. Ind. Timb. 30. Vemrn.
Kingord, DGn and Garhwal.

A much-branched spreading shrub with pale bark. Leaves
2-3 in. long, broad-obovate, hard, coriaceous, strongly reticulate
and groy beneath, usually with large distant spinous teeth. Racemes
corymbose, denso-flowered, shorter than the leaves. Flowers ‘2 in.
diam., pale-yellow. Berries *4-°5 in. long, ovoid, red or black,
plaucour.

Lower Hirrg¥generally between 3,000 and 5,000 ft., but
along the QUTER HIMALAYAN STREAMS a8 low down as Théno, 2,400
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ft., the Bind4l nadi near Dehra, 2,200 ft., and in the Suswa near
Phéndowéla, 1,800 ft.

Berry edible.
Fl. Feb.-Apr. Fr. Apr.-June.

To this Family belongs the herbaceous plant Podophyllum
emodi, Wall. ; Fl. Br. Ind. i. 112. Vern. Rikhgeld, Jaunsar ;—the
rootstock of which yields the valuable medicine known as Podo-
phylline. Leaves 2 or 3, 6-9 in. diam., 3- or more-lobed, margins
laciniate and serrate. Flowers 1-1'5 in. diam., white or light-rose.
Fruit ovoid, 1'5-2°5 in. long. Common in shady places above
7,000 ft. in JAUNSAR and TEHRI-GARHWAL.—G. P. n. 18.

Order 2.—PARIETALES.
Fau. 7. CAPPARIDACEA; G. P. ~. 12.

Herbs or shrubs, rarely trees. Leaves alternate, simple
or palmately 3-9-foliolate.  Flowers usually bisexual,
cruciform, regular or irregular. Sepals 4, free or con-
nate. Petals generally 4, hypogynous or seated on a
disk. Stamens 4-8, or indefinite, inserted at the base
of a gynophore ; filaments slender; anthers versatile.
Ovary usually long-stipitate, 1-celled ; style short or 0 ;
ovules indefinite, on parietal placentas. Fruit a berry
or a capsule. Seeds exalbuminous.

Analysts of the Genera.
Generally olimbing or straggling shrubs.

Leaves simple: petals sessile . . 1. CAPPARIS.
A tree. Leaves trifoliolate; petals clawed . 2. CRaT&VA,

1. Capparis, Linn. ; G. P. n. 17.

Shrubs, rarely trees, usually with stipulary thorns.
Leaves simple, sometimes caducous. Sepals 4, usually
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free. Petals 4, sessile, imbricate. Stamens indefinite ;
filaments filiform. Ovafy on a long gynophore ; stigma
sessile. Fruit a fleshy berry ; seeds many:.

Analysis of the Species.

Flowers large, solitary, axillary . . . 1. C. spinosa.
Flowers small, umbelled . . . . 2. C. sepiaria.
Flowers large, 2-4 in vertical lines,

supra-axillary . . . . . 3. C. horrida.

1. C. spinosa, Linn.; Fl. Br. Ind.i. 173 ; Brandis For.
Flora 14, Ind. Trees 33 ; Gamble Man. Ind. Timb. 33. The Caper
plant. Vern. Kidri, Bduri, Jaunsar.

A small trailing shrub; young parts covered with a white or
yellowish caducous tomentum ; thorns straight or recurved, rarely
absent. Leaves 1-2 in. long, orbicular or broad-ovate, entire, thick,
mucronate, nearly glabrous. Flowers 1-3 in. diam., white, fading in-
to purplishred. Sepalsunequal,concave. Petals1in. long, clawed,
obovate, undulate. Stamens numerous, purple, longer than the
petals. Gynophore as long as the stamens, with glands at the
base. Fruit1-3in. long, red inside when ripe.

On dry hot rocks at low elevations in the HirLs. : Tons and
Pébar valleys.

*“ The fruit is pickled, and the leaves and ripe fruit are a
favourite food of goats and sheep.”’—Sir D. Brandis.

FL. May-July. Fr. Cold season.

2. C. sepiaria, Linn. ; Fl. Br. Ind. i 177; Brandis For.
Flora 15, Ind. Trees 34. Gamble Man. Ind. Timb. 35.

A large olimbing shrub with thorny stem and branches.
Leaves green, very variable, usually 1-2 in. long and ovate. Flowers
white, *3-'5 in. diam., in sessile or shortly peduncled umbels ; pedi-
cels slender, ‘5-°8 in. long. Sepals ovate. Petals narrow-oblong.
Ovary ovoid. Fruit '3 in. diam., black, on a short gynophore.

Sorub forests at the foot of the SAnARANPUR SIWALIKS, eg.,
Barkéld, Kasamri, Kotri, Rénipur, etc.

:F1. Rainy season.
™3. €., horrida, Linn.; Fl. Br. Ind. i. 178 ; Brandis For.

Flora 15, Ind. Trees 35 ; Gamble Man. Ind. Timb. 36. Vern. Hia
Hins, Kalvs, Kdlhis, Kdlhins, Khalis, Dan ; Jhiri, Hind.
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A tall sorambling shrib, covered when young with ferru-
ginous caducous tomentum ; stem thickly beset with scattered thorns.
Leaves 4 by 2-5 in. but often much smaller, oblong or ovate, mucro-
nate. Flowers 1'5-2 in. diam., white, fading into dull-rose ; pedicels
*5-1 in. long, 2-4 in a vertical line above the leaf. Stamens very
numerous, purple. Fruit subglobose, 1-1'5 in. diam., on & gyno-
phore 1°5-2 in. long.

Common in scrub forests in the DN, and at the base of the
SaHARANPUR SiwaLIks : Kalsi; Ranipur, ete.

The leaves and twigs are eaten by goats, cattle and elephants,
Fl. Feb.-May. Fr. Aug., Sept.

2. Cratava, Linn.; G. P. n. 21.

1. C. religiosa, Forst.; Fl. Br. Ind. i. 172 ; Brandis For.
Flora 16 ; Gamble Man. Ind. Timb. 32. Vern. Birna, Sahéranpur.

A moderate-sized deciduous tree ; bark grey, fairly smooth,
with long horizontal wrinkles. Leaves 3-foliolate ; petiole 4-6 in.
long. Leaflets 3.6 by 1'3-3 in., ovate or ovate-lanceolate, acuminate,
entire, glabrous, subcoriaceous, pale beneath ; petiolules auriculate.
Flowers 2-3 in. diam., white, pale-yellow or light-rose, in many-
flowered lax terminal corymbs. Sepals 4, deciduous. Pelals 4,
long-clawed, oblong, ovate or spathulate, 1-1°5 in. long. Stamens
numerous ; filaments slender, free, exceeding the petals. Owvary on
a long gynophore. Stigma sessilé. Fruit a many.seeded ovoid
berry, 1-2 in. diam., rough with white specks ; seeds imbedded in
a yellow pulp.

Foot of the SAHARANPUR SiwaLIkKS near Bédshéhibégh,
Mohand, Beribéra, Gaj-Réu Block, etc. Also Pathri Forest. Rather
scarce. Cultivated in gardens for the flowers.

Wood yellowish-white, moderatcly hard, even-grained;
weight about 45 Ibs. per c. ft. It is used for drums, models, writing
boards, combs, and turnery. The leaves are lopped for cattle- and
camel-fodder.

Fl. Apr., May.

FaMm. 8. BIXACEZLE; G. P. ~. 17.

Trees or shrubs. Leaves alternate, simple ; stipulrs
winute or 0. Flowers regular, 1-2-sexual. Sepals -5,
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imbricate, often deciduous. Petals 4-b or 0, caducous.
Stamens often numerous and hypogynous, opening by
pores orslits. Ovary generally 1-celled ; ovules parietal,
usually numerous. Fruit either a dry capsule dehis-
cing by valves, or a fleshy indehiscent berry. Seeds
arillate or with a pulpy testa ; albumen copious.

Analysis of the Genera.

Leaves lobed ; petals large ; fruit a capsule . 1. COCHLOSPERMUM.
Leaves not lobed ; petals none; fruit in-
dehiscent.
Styles 2 or more . . . . . 2. FLACOURTIA.
Style 1 . . . . . . 3. XyYLosMA.

1. Cochlospermum, Kunth.;G. P. n. 1.

1. C. Gossypium, DC. ; Fl. Br. Ind. i. 190 ; Brandis For.
Flora 17, Ind. Trees 38 ; Gamble Man. Ind. Timb. 37. Vern. Gejrd,
Arli, Saharanpur.

A small deciduous tree with short branches and deeply
oracked thick bark. Leaves palmately 5-lobed, 4-6 in. diam. ; lobes
acuminate, more or less tomentose beneath ; petioles thick, 6-9 in.
long. . Flowers 2-sexual, 3-4 in. across, in termina} panieles, appear-
ing before the leaves; peduncle and pedicles covered with grey to-
mentum. Sepals 5, ovate or elliptie, 5 in. long, silky. Petals 5,
bright-yellow, obovate, 1-2 in. long, with numerous fine paralle!
veins. Stamens numerous, inserted on a disk ; filaments *5-°7 in.
long, filiform ; anthers opening by a slit at the top or by a pore.
Fruit a pyriform capsule, 5-valved ; valves 2-3 in. long. Seeds
kidney-shaped, *2 in. long, covered with soft silky wool.

Common on dry elopes of the OUTER SiwALIES, especially
towards Rénipur.

Wood very soft, light and spongy, of no use: A white gum
exudes from the bark which is used in country medicine under the
name Katird. A very showy tree in the hot season.

Leafless Deo.-Apr. FL Mar., Apr. Fr. June, July.
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2. Flacourtia, Commers. ; G. P. n. 17.

Trees or shrubs, generally spinous. Leaves crenate.
Flowers small, usually dicecious. Sepals 4-5, small,
imbricate. Petals none. Stamens numerous ; anthers
versatile. Owvary on a glandular disk ; styles 2 or more.
Fruit a berry with many seeds.

Analysis of the Spectes.

Leaves long-acuminate, quite glabrous;
fruit large . . . . . L F. Cataphsacta. |
Leaves rounded or obtuse, tomentose ’
beneath ; fruit small . . . . 2. F. Ramontchs.

1. F'. Cataphracta, Roxb.; FL Br. Ind. i. 193 ; Gamble
Man. Ind. Timb. 39; Brandis Ind. Trees 39. Vern. Pachndld,
Jamunud, Dian.

A small evergreen tree, bearing compound spines up to middle
age; bark smooth. Leaves 3-5 in. long., ovate or ovate-lanceolate,
long-acuminate, crenate, thin but tough, quite glabrous, shining
above ; base acute, rarely rounded ; petiole *1-°2 in. long. Flowess
very small, in irregular racemes; stigmas 4-6. Fruit globose, *5-°7
in. diam., crowned by the persistent stigimas, on peduncles *3-*5 in.
long, very acid, dark-purple when ripe. :

8Sil forests of the DON. Common along the banks of the Ré
nadi, and in other low-lying shady places. Occasionally in the SamA-
BANPUR DISTRICT, e.g., at Dholkhand.

The wood is hard and compact and is used for agricultural
implements. The acid fruit is eaten.

Fl. July, Aug. Fr.Nov., Deo.
/

/2. F. Ramontchi, L' Herit. ; F1. Br. Ind. i. 193 ; Brandis
For. Flora 18, Ind. Trees 40 ; Gamble Man. Ind. Timb. 40. Vern.
Kanddi, Kandei, Hind. ; Kdngo, E. D6x, .

A small thorny deciduous tree with rough whitish-grey bark ;
young parts tomentose. Leaves 2-4 in. long, ovate obovate or sub-
orbicular, obtusely serrate or crenate, glabrous or glabrescent above,
usually tomentose beneath; petiole ‘2-°3 in. long, tomentose.
Flowers small, greenish-yeljow, in short racemes. Sepals rusty-hairy.
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Stigmas 5-11, free or connate. Fruit globose, *3-'56 in. diam.
subaoid, red or dark-brown when ripe ; seeds 8-16.

Throughout the ForEsTs of the SiwaLIR Divisiox. Also
Mussoorie and MALKST HILLs ;at Kélsi, Said and in the Tons valley
in JAUNSAR,—up to about 4,000 ft. ; most abundant in scrub forests.

The wood is hard and durable, and is used for agricultural

implements. The leaves and twigs are lopped for fodder. The
fruit is eaten.

Leafless Feb., Mar. Fl. Mar., Apr. Fr.May, June.

3. Xylosma, Forster ; G. P. n. 19.

1. X. longifolium, Clos.; FL Br. Ind. i. 1904 ; Brandis
For. Flora 19, Ind. Trees 40 ; Gamble Man. Ind. Timb. 18. Vern.
Suilu, Kitiri, Kandhdra, Din ; Phaldéma, Garhwal.

A moderate-sized evergreen tree thorny when young, pro-
ragated chiefly by rootsuckers. Leaves 3-6 by 1-2 in., oblong-
lanceolate, obtusely serrate, coriaceous, glabrous, shining above
when young, deeper green but dull when old ; petiole *2-°4 in. long.
Flowers small, yellow, diceoious, in short dense-flowered axillarv
panicles ; pedicels braoteate. Petals none. Siyle 1, short. Fruit
& 2-8-seeded more or less dry berry, about -2 in. diam.

Common in shady ravines throughout the D(N, occasionally
also in the SAHARANPUR-SIWALIKS. Also in valleys in the Mussoo-
RriE and MALKOT HiLLs and in JAUNSAR. Lachiwéla, Mohkumgur,
Karwapéni, Ambéri, Chilliwli Réu, ete.

The wood is pinkish, moderately hard and even-grained, used
chiefly for fuel and charcoal ; weight 55 lbs. per c. ft.

Fl. Nov.-Jan. Fr. Mar.-May.

‘ Order 3.—POLYGALES.
Fax. 9. PITTOSPORACEZ; G. P. x. 18.

Trees or shrubs, sometimes cl.mbling. Leaves alter-
nate, rarely subverticillate, usually entire, exstipulate.
Flowers usually 2-sexual. Sepals and petals 5 each,
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imbricate. Stamens b, hypogynous, alternating with the
petals ; anthers versatile. Ovary 1l-celled with 2-5
parietal placentas ; ovules many ; style simple ; stigma
2-5-lobed. Fruit capsular or indehiscent. Seeds usually
many. e

1. Pittosporum, Banks ; G. P. n. L

Trees or shrubs. Sepals and petals free or connate
at the base. Stamens erect ; filaments subulate. Ovary
usually 2-valved. Fruit a l-celled 2-valved capsule.
Seeds smooth, imbedded in a viscid pulp.

Analysis of the Species.
(Sir D. Brandis.)

Leaves, young branches and capsules

glabrous . . . 1. P. floribundum.
Leaves, young branches and capsules to-
mentose . . . . . 2. P. eriocarpum.

1. P. floribundum, W. & A.; FL. Br. Ind. i. 199;
Brandis For. Flora 19, Ind. Treeg 42 ; Gamble Man. Ind. Timb. 43.

A small handsome tree with a short trunk and spreading bran-
ches ; bark ash-colour or yellowish-grey, rough with small white
specks. Leaves 3-6 in. long, lanceolate or elliptio-oblong, acute or
acuminate, thinly coriaceous, shining above ; margins wavy or ob-
scurely toothed ; midrib prominent ; lateral nerves faint ; petiole
*56-°7 in. long. Flowers yellowish, numerous, about *3 in. across, in
corymbosely branched short terminal panicles. Sepals subciliate.
Petals free, linear-oblong. Style persistent. Capsule the size of a
pea, rugose, yellow when ripe ; seeds about 6, in a red pulp.

OvuTER HrMaLAYA and the DEN, in shady places or ravines.—
lgémgarh, Mohkumpur, Lachiwéla, Mothropwéla, Karwé péni, Timli
'a8s, ete.
Wood light-grey, strong and tough, but used only for fuel.
Fl Jan.-June. Fr. Apr.-Nov.
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2. P. eriocarpum, Royle; Fl Br. Ind. i. 199 ; Brandis
For. Flora 19, Ind. Trees 43 ; Gamble Man. Ind. Timb. 44.

A small tree with spreading branches ; young parts brown-
tomentose. Leaves 4-8 in. long, obovate or broadly oblanceolate,
glabrate above, yellowish-tomentose beneath ; petiole *7-1°2 in.
long. Flowers pale-yellow, *3 in. across, in many-flowered umbellate
corymbs. Sepals lanceolate, tomentose. Petals free, linear. Cap-
sules * b in. diam., felted-tomentose, tipped with the persistent style ;
valves woody ; seeds many. .

MussooriE HiLLs ; above Réjpur in Kidrkuli Forest, also at
Sahansra-dhérs, 3,-6,000 ft. : Amlawa Valley in JAUNSAR.

Wood used only for fuel.
Fl. Mar., Apr. Fr. May-July.

Order 4.—~CARYOPHYLLALES.
Fam. 10. TAMARICACEZA; G. P. N. 24.

Shrubs or small trees. Leaves alternate, minute,
often scale-like and adpressed on the branches, exstipu-
late. Flowers regular, usually 2-sexual, in simple or
panicled spikes’ or racemes. Sepals and- petals often 5
each, imbricate, free or connate below. Stamens as
many or twice as many as the petals, inserted on a glan-
-dular disk ; anthers versatile. Ovary with 3-5 carpels,
Fruit a capsule dehiscing into 3-5 valves. Seeds hairy
or winged,

1. Tamarix, Linn, ; G. P. n. 1.

1. T. dioica;, Roxb. ;" Fl. Br. Ind. i. 249; Brandis For,

Flora 21, Ind. Trees 48'; Gamble Man. Ind. Timb. 46. Vern. Jhiu
Ldl Jhdu, Hind.

. A gregarious shrub; bark reticulately oracked. Leaves

minute, sheathing, acuminate, green with white margins. Flowers
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usually dicecious, light rose-coloured. Sepals and pelals iree,;
bracts acuminate, with a sheathing base, as long as the flowers.
Stamens 5, about twice as long as the petals: Capsules oblong, "2
in. long. .

Along open streams in the DOX, such as the Séng and Suswé
rivers; also in the rdus of the SARARANPUR SIWALIES, and at Bi-

shenpur and other places along the Ganges.

' Wood red and moderately hard, but used chiefly for fuel.
Weight about 50 lbs. per c. ft.

Fl. May-July. Fr. Cold season.

Order 5—GUTTIFERALES.

Fam. 11. HYPERICACEZE; G. P. . 26.

Herbs or shrubs. Leaves opposite, entire, gland-
dotted, exstipulate. Flowers regular, 2-sexual, usually
cymose, terminal or axillary, generally yellow.
Sepals usually 5, imbricate. Petals as many as the
sepals, contorted in bud. Stamens indefinite, 3-5-
adelphous, rarely free or monadelphous ; anthers versa-
tile, Owary 1-3-H-celled ; ovules mumerous, generally
on axile placentas ; styles 3-5, filiform, united. Fruita
septicidal capsule. Seeds numerous, exalbuminous.

1. Hypericum, Linn. ; G. P. n. 2.

- Herbs or shrubs. Leaves generally sessile. Flowers
cymose. Petals yellow, usually oblique, sometimes gland-
dotted. : o :

Analysis of the Species.

Flowers large ; styles twice the length of the
ovary . . . . L . L. H. cernnum.
Flowers small ; styles as long as the ovary . 2. H. patulym.



52 11. HYPERICACEE. [ Hypericum-—

. 1. H. cérnuum, Roxb.; FL Br. Ind. i. 2563 ; Brandis
Ind. Trees 48 ; Gamble Man. Ind. Timb. 48. Vern. Pingnidrd,
Phiunly, Jaunsar ; Piuls, Malkot.

A glabrous shrub. Leaves 1-3 by *5-1 in., decussate, sessile,
elliptic or ovate-lanoeolate, entire, minutely dotted, glaucous
beneath ; tip acute or rounded. Flowers 2 in. diam., bright golden-
yellow, 3-5 in a short terminal cyme. Petals obovate, longer than
the stamens. Styles *5-°8 in. long, spreading. Capsules conical,
*3-*5in. long.

Throughout JAUNsAR and the OUTER HIMALAYA, 5,-8,000 ft.,
often on rocks.—Korwé, Kathidn, Malkot, etc.

Fl. Apr., May. .

2. H. patulum, Thunb.; Fl. Br. Ind. i. 254 ; Brandis Ind.
Trees 48; Gamble Man. Ind. Timb. 48.

A shrub. Leaves distichous, *5-1'5 in. long, narrow-rhom-
boid or elliptical, very shortly petioled, black-dotted and rusty
beneath ; margins reflexed. Flowers 1'in. diam. Sepals ‘2 in. Petals
yellow, orbicular or elliptieal, longer than the stamens. Styles
equalling the ovary but exceeding the stamens. Capsules obtusely
oonioal, ‘2-'3 in. long.

" HruLs of Mussoorie and JAUNSAR at 5,-7,000 ft. in shady
ravines, sometimes on rocks.

Fl. Apr., May.

Fam. 12. TERNSTRCGEMIACEZ; G.P. N. 28.

Shrubs or trees. Leaves alternate, simple, exstipu-
late, usually coriaceous. Flowers regular, generally
showy and 2-sexual, usually subtendcd by a pair of
bracts. Sepals and petals 5 each, imbricate, the latter
sometimes connate below. Stamens numerous, hypogy-
nous, free or connate at the base, often adnate to the
petals. Ovary syncarpous, usually 3-5-celled, rarely
many-celled ; ovules 2 or many in each cell, on axile
placentas ; styles a8 many as the cells, free or connate.
Fruit a berry or a capsule. Seeds few or many ; albu-
men scanty or 0,
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Analysis of the Genera.

Ereot shrubs or trees. .
Leaves smooth, evergreen ; flowers white, on
simple pedlcels

Flowers small, dicecious ; fruit a berry . . 1. Eurva.
Flowers large, 2-sexual ; frmt a capsule . 4. CAMELLIA.
Leaves rough, deciduous ; flowers usually pink,
panicled. . 3. SaumavJA.

Clintbing shrubs. Flowers white, oymose; " fruit
a fleshy berry . . . . . . 2. ACTINIDIA.

1. Eurya, Thunb. ; G. P. n. 12.

1. E. acuminata, DC.; FlL Br. Ind.i. 285; Gamble
Man. Ind. Timb. 64 Brandis Ind. Trees 58. Syn.—E. 7apomoa,
Thunb. (partly) ; Brandis For. Flora 24.

An evergreen shrub with brown smooth bark ; branchlets
terete ; young parts generally hairy. Leaves 2-4 by *5-°8 in., oblong-
langeolate, acuminate, closely crenate-serrulate, coriaceous, usually
glabrous above ; midrib depressed above, hairy beneath ; lateral
nerves indistinot ; petiole very short. Flowers white, small, dice-
oious, about 5 together in the axils of the leaves ; pedicels rhort, 2-
bracteolate. Sepals 5, concave, pubesgent outside. gfetals 5, white,
alternating with and exceeding the sepals, ‘1 in. long, more or less
united below. Stamens 12-15, shorter than the petals. Fruit glo-
bose, of the size of a peppercorn, crowned by the remains of the
styles.

OUTER Himarava, 3,-7,000 ft.: Malkét Hills ; Mussoorie.
Also low valleys in the HiLLS, e.g., B4msu, Kulni, etc.

Wood reddish-brown, close-grained, moderately hard.
Fl. Nov., Dec,

L

2. Actinidia, Lindl. ; G. P. n. 14.

1. A. eallosa, Lindl. ; Fl. Br. Ind. i. 286 ; Brandis Ind.
Trees 62.

A climbing shrub ; stems brown, white-warted. Leaves 3-5
by 2-3 in., broadly elliptic, acuminate, serrulate ; lateral nerves 6-8
pairs ; petiole 1-2'6 in. Flowers white, *5 in. diam., polygamous or
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dicecious in lax umbellate axillary cymes. Sepals 5, oblong, obtuse,
tomentose. Petals 5, contorted-imbricate. Stamens many. Ovary
hairy, many-celled ; styles numerous, elongated after flowering.
Frust a fleshy ovoid berry, * 8 in. long, edible.

Valleys below MUssooRIE and in DEERA DN (Mr. P.W.
Mackinron). Very scarce. :

Fl. June. Fr. Sept.

3. Saurauja, Willd. ;G. P. n. 15.

1. S. napaulensis, DC.; Fl. Br. Ind. i. 286; Brandis
For. Flora 25, Ind. Trees 62 ; Gamble Man. Ind. Timb. 65. Vern.
Ratendi, Jaunsar ; Qogind, Hind.

A small tree sparingly branched ; bark reddish-brown ; young
parts and inflorescence covered with long tapering stiff brown hairs.
Leaves approximate at the ends of the branches, 7-14 by 2:5-4 in.,
oblonz or oblanceolate, acute or short-acuminate, acutely serrate,
rusty-tomentose beneath, especially when young; lateral nerves
numerous, parallel, prominent ; petiole 1-1'5 in., rough. Flowers
_pink, ‘5 in, diam., in lax drooping axillary panicles ; bracts imbricate.
Sepals small, fleshy. - Petals pink, usually connate at the base ;
margins fimbriate. Stamens many ; anthers dehiscing by pores.
Fruit fleshy, green, 5-lobed, with a mealy sweet pulp. Seeds
reddish-brown, small.

. Dampwalleys in the Hivrts, 3,-5,000 ft.: Mayargidh below
Jidi, Garugidh in the Tons Valley, Sansiru Khild, etc.

Wood light-pink, soft, spongy. The ripe fruit is eaten.
¥1. Apr., May. Fr. May, June.

4. Camellia, Linn. ; G. P. n. 24.

1. C. theifera, Grifi. ; Fl. Br. Ind. i. 202. Syn.—C. Thea,
Link ; Brandis For. Flora 25, Ind. Trees 61 ; Gamble Man. Ind. Timb.
68. The Tea plant. Vern. Chd or Chdh, Hind.

A large evergreen shrub. Leates 3-6 by 1-2:5 in., elliptic-
oblong, acute or acuminate, serrate, usually ooriaceous, glabrous
above, slightly pubescent along the nerves beneath; petiole ‘15 in.
Flowers 1-1' 5 in. diam., axillary, solitary or a few together on short

: pedunoles ; braots 2-3, sepal-like. Sepals 5, leathery, conoave, more
or less pubescent, edges ciliate. Pefals white, * 5-*7 in, long, broadly
- obovate, slightly ooherent at the base. Stamens numerous, cohering
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at the base, adherent to the base of the petals. Ovary 3-5-celled.
FPrust a loculicidal capsule, *7--9 in. diam., leathery; seeds few,
pale-brown. ‘ :

Largely oultivated in plantations in the D6N. The wood is
moderately hard and close- and even-grained. Straight branches of
unpruned shrubs make very good walking sticks.

Fl. Dec.-Mar. Fr. Sept.-Dec.

FaMm. 13. DIPTEROCARPACEZE; G.P. ~.29.

Usually resinous trees. Leaves alternate, simple,
entire, penninerved ; stipules usually small and early
deciduous. Flowers regular, 2-sexual, in panicles.
Calyr gamosepalous, campanulate, free or adnate to
the ovary, b-lobed ; 2 or more of the lobes usually ac-
crescent in fruit forming wings. Petals 5, twisted.
Stamens 5-15 or indefinite, hypo- or perigynous, free,
connate or adnate to the petals ; anthers with an aristate
connective. Ovary slightly immersed in the torus,
usually 3-celled. Fruiwt capsular or nut-like, usually
winged with the variously enlarged calyx-lobes. Seed
usually exalbuminous ; cotyledons fleshy.

1. Shorea, Roxb. ; G. P. n. 8.

1. 8. robusta, Gartn. ; F1. Br. Ind. i. 306 ; Brandis For.
Flora 26, Ind. Trees 69 ; Gamble Man. Ind. Timb. 77. The S4l tree.
Vern. Sdl, Hind.

A large tree, deciduous but seldom quite leafless; bark of
young trees blackish-brown, smooth or with a few longitudinal
cracks, marked with minute grey speoks; of old trees very thiok,dark-
grey, rough with irregular furrows. Leaves 4-12 by 2-7 in., ovate-ob-
long, acuminate, tough, thinly coriaceous, glabrous and shining when
fully mature ; lateral nerves 12-15 pairs, those near the apex very
slender ; base cordate or rounded ; petiole terete, *5-8 in. long ;.
stipules '3 in. Jong, pubescent, caducous. Flowers subsessile, in -
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large lax terminal or axillary racemose panicles, covered with white
pubeacence. Calyz-tube short, adnate to the torus ; segments ovate,
all accrescent in fruit. Petals pale-yellow, about * 5in. long, narrow-
oblong or lanceolate, much exceeding the calyx-segments in flower.
Stamens up to 50, many times shorter than the petals ; conneotive
subulate, bearded, minutely trifid at the apex. Owary 3-celled ;
style subulate. Fruit *5 in. long, ovoid, acute, rather fleshy, inde-
hiscent, white-gubescent; wings b, 2.3 in. long, spathilate, narrowed
at the base, brown when dry, somewhat unequal, with 10.12
straight parallel nerves.

The principal tree of the Siwarik DivisioN ascending
to 4,000 ft. in the OuTer HiLLs o# MALxOT, MUSSOORIE and
JAUNSAR, everywhere most remarkably gregarious. “In the
NEepaL TxRar, the sél tree aftains 100-150 ft. with a clear
stem to the first branch of 60-80 ft., and a girth of 20-25 ft.”—
Sir D. Brandis. Within the limits of this Flora, however, it is seldom
more than 80 ft. in height and 6tt. in girth, unless hollow
inside. The sapwood is whitish, not durable. The heartwood is
brown, cross-grained, hard, and very durable ; weight when fully
seasoned 50-60 lbs. per c. ft. It seasons very badly and warps
and splits in drying. For building purposes, however, it is the
strongest and most important timber of Northern India. The
tree yields, when tapped, & large quantity of a white opaline resin
which is burnt as an incense, being considered indispensable assuch
in certain Hindu religious ceremonies, and is also used to caulk
boats and ships. An oil is extracted from the fruit,which is used
for burning and to adulterate ghee. The fruit is also ground into
flour and eaten by the poorer classes during times of scarcity.

New leaves and Fl. Mar., Apr.  Fr. May- July.

Order 6.— MALVALES.
Fam. 14. MALVACEEZE; G. P. ~. 31.

Herbs, shrubs or soft-wooded trees; bark with
mucilaginous juice and tenacious fibre; young parts
mostly covered with stellate hairs. Leaves alternate,
stipulate, simple lobed or degitately compound, usually
palminerved. Bracteoles 3 or more, often forming an
epicalyx. Flowers regular, generally 2-sexual, axillary
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or terminal, solitary fascicled or cymosely panicled.r
Sepals 5, more or less connate, valvate in bud. Petals
5, hypogynous, twistedly imbricate. Stamens gene-
rally indefinite, monadelphous, rarely pentadelphous ;
anthers 1-celled, bursting longitudinally. Ovary syn-
carpous ; carpels generally numerous ; ovules attached
to the inner angle of each carpel. Styles more or less
connate ; stigma various. Fruit a loculicidal capsule, or
of dry cocci. Seeds sometimes with silky tubular hairs
well-known as cotton ; albumen scanty or 0.

Analysis of the Genera.
Leaves simple ; bracteoles 4-6 ; reed naked . 1. Kypia.
Leaves digitate ; bracteoles 0 ; seeds woolly . 2. BoMBaX.

1. Kydia, Roxb. ; G. P. n. 19.

1. K, calycina, Roxb.; Fl. Br. Ind. i. 348; Brandis
For. Flora 29, Ind. Trees 78 ; Gamble Man. Ind. Timb. 89. Verr,
Pgld, Fuld, P4li, Hind.

A moderate-sized deciduous tree ; bark grey, exfoliating in
long strips, rough with large white specks on branches; young parts
covered with grey stellate hairs. Leaves 4-6 in. diam., rounded,
cordate, palmately 5.7 nerved, generally with as many lobes or
angles as nerves, glabrate or with scattered hairs above, downy and
pale beneath ; petiole about half the length of the blade.  Flowers
*5-7 in. across, polygamous, generally dicecious, in much-branched
wxillary or terminal panicles. Bracleoles 4-0, accrescent and spread-
ing in fruit. Calyz campanulate, 5-lobed, accrescent. Pelals
white, clawed, adnate to the staminal tube, longer than the calyx.
Stamens monadelphous ; the tube shorter than the petals and split
half way into 5 segments, each bearing at the apex 3-5 sessile anthers,
Carpels 3 ; style 3-cleft. Capsule subglobose, 3-valved ; seeds reni-
form, furrowed.

Very common in the DN and SauARANUGR ForEsts, also
in valleys in the HILLs at low elevations.

Wood white, soft, used only for fuel ; weight 40-45 lts. pyr
c.ft. The tree is of little value except as a help to reproduct.on in
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blanks and glades, The bark is often used for tying up bundles of
faggot in the forest. *In North India it is employed for the clari-
fication of sugar.”—8ir D. Brandis.

Leafless Feb.-Apr. Fl July-Oct. Fr. Deo.-Feb.

2. Bombax, Linn. ; G. P. n. 42.

' 1. B. malabaricum, DC.; Fl. Br. Ind. i. 349; Brandis
For, -Flora 30, Ind. Trees 77 ; Gamble Man. Ind. Timb. 90. The Silk-
cotton tree. Vern. Simal, Semal, Hind.

A large deciduous tree. Stem straight, more or less but-
tressed at the base when old, covered with large conical prickles when
young ; branches whorled, horizontally spreading. Leaves digitate ;
common petiole 6-12 in. long. Leaflets 5-7, 6-9 by 3-5 in., lanceo-
late oblanceolate or obovate, acuminate, entire, more or less coria-
ceous, glabrous; petiolule 1 in. long; stipules small, caducous.
Flowers 4-5 in. across, fleshy. Calyxr very fleshy, cup-shaped,
bright silky-hairy inside. Petals crimson or orange, 3-6 in. long,
oblong, white-tomentose outside. Stamens usually 5-adelphous ;
fllaments numerous, the innermost forked., Qvary 5-celled ; style
5-lobed at the apex. Capsule 5-7 in. long, oblong-ovoid, 5-angled.
BSeeds obovate, smooth, surrounded by long white silky hairs.

Commbn in'the D6+ and SARARANPUR DIsTRICTS ascending to
4,000 ft. in the OuTER HiMALAYA and in valleys in the HILLS, gene-
rally. affecting water-logged places, -¢.g., the Pathri Forest, SAnA.
RANPUR DisTRIOT, and Nakraunda, Jogiwéla, and dry beds of the
S6ng in the D6N.

The wood is very soft and perishable, but durable under water ;
weight 17-32 lbs. per . ft. It is used for planking, packing cases,
tqys, well-curbs and water-shoots. The calyx of flowers not yet
fully open is eaten'cooked as a vegetable. The cotton is used to stuff
pillows and cushions. The seed is valued as a nourishing food for
cattle which also greedily devour the flowers. The roots of saplings
aro used as a nervine tonic in Indian medical practice.

Tl Jan.-Mar.  Fr. Apr., May.

There are several shrubs or undershrubs belonging to
."this Family, either wild or cultivated in the Srwarix
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DivisioN, which déserve mention.: 'Among. these
are— .

i. Cultivated plants.—

1. Gossypium herbaceum, Linn. } Fl. Br. Ind. i. 346, 347.
2, » barbadense, Linn. The cotton plants,—
which are easily recognized by the large leafy bracteoles and the white
cotton surrounding the seeds. Vern. Kagpds, Hind.—@Q. P, n. 39. »

3. Hibiscus esculentus, Linn.; Fl. Br. Ind. i. 343. The
Okra or Ladies’ finger. Vern. Bhindi. The tender fruit is used as
a vegotable.—@ P. n. 34, '

FJ. Br. Ind. i.
4. Hibiscus Rosa-sinensts, Linn. Vern. 344. These
Jud, Hind. . are common
5. »  mutabilis, Linn. Vern. Gul- \ garden plants
i-ajdib, Hind. in the DN
6. »  syriacus, Linn. Vern. Gur-| with large
hal, Hind. showy flowers.
ii. Wild plants.—

1. Sida carpinifolia, Linn. FL Br. Ind. i. 323, 324.
2. ,, rhombifolia, Linn. Leaves narrow, not
Vern. Kharenti, Din. lobed. Flowers gellow.

3. ,, cordifolia, Linn. —@G. P.n 16.
4. Abutilon indicum, FL Br. Ind. i. 326 and 328 ; Vern.
G. Don. Tepdri, Hind. Leaves cordate,
5. ramosum, - hairy. Flowers yellow, opening

= Guill. & Perr. in the evening.—G. P.n. 21
These are all weeds of roadside, forest-glades or wasto places,
but yield fibres which will probably be found of value in the {uture.

b. Urena lobata, Linn., Fl. Br. Ind. i. 329. Vern. ﬁnyd,
Dtn. Noticeable for its pink flowers and barbed capsules which
attach themselves on to clothes. The stem gives a useful fibre.
Leaves about 3in. across, 5-7-lobed. Commonin coppice areas and
road-sides—@. P. n. 25.

6. Thespesie. Lampas, Dalz. & Gibs.; Fl. Br. Ind. i. 345
Vern. Ban Kagds, Din. A common undershrub in glades in £41
forests and also on fire.traces, easily recognized by its large bright-
ellow flowers with a crimson centre which appear during the rains.
_{eavea 4.6 in. diam., 3-lobed, cordate ; petiole 2-3 in. long. Capsule
ovoid, 1in. long, erect, generally infested with a bug of the Lygmide
family. The plant yielgs astrong white fibre, and the flower is likely
to give & useful dye.—G. P. n. 37.
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Fam. 15. STERCULIACEZ ; G. P. ~. 32.

Herbs, shrubs or trees, usually with soft wood ;
young parts generally tomentose ; bark mucilaginous
and with strong fibres. Leaves alternate, simple and
lobed, or digitate, usually stipulate. Flowers generally
segular, 1- or 2-sexual or polygamous, often bracteate,
in axillary or terminal cymes or panicles, rarely solitary
or fascicled. Calyz usually gamosepalous ; segments 5.
Petals 5 or none. Stamens usually monadelphous, with
3, 10, or 15 2-celled extrorse anthers. Ovary stipitate or
sessile, free, 2-5-celled, apocarpous or syncarpous. Frust
a loculicidal capsule, or of distinct follicular carpels.
Seeds attached to the inner angle of the carpels,
sometimes arillate.

Analysis of the Genera.

Flowers 1-sex .1al or polygamous ; petals none ;
(fruit of distinct mrp(«ls) . . . 1. StERCULIA.
Flowers 2.sexual : petals 5, deciduous.
Ovary long-stipitate } fruit of distinct

twisied carpels . . 2. HELIOTERES.
Ovary on a short gynophore, fruit &
5-valved capsule . . 8. PTEROSPERMUM.

1. Sterculia, Linn. ; G. P. n. 1.

Trees or shrubs. Leaves simple and lobed, or digi-
tate. Flowers polygamous. Calyz tubular, often
coloured. Staminal column bearing a ring of sessile
anthers., Carpels 5, more or less distinct and follicular,
usually on a long gynophore, opening long before
ripening. Seeds one or more in each carpel, often winged
or arillate.
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Analysis of the Species.

Lvs. sharply lobed ; follicles woody. . - L 8. villosa.
Lvs. obscurely lobed ; follicles membranous . 2. 8. pallens.

1. 8. villosa, Roxb. ; FL. Br. Ind. i. 355; Brandis For.
Flora 32, Ind. Trees 80; Gamble Man. Ind. Timb. 94. Vern.
Godguddla, Hind.

. A moderate-sized deciduous tree with grey bark ; branches
few, spreading ; branchlets stout. Leaves approximateat the ends of
the branches, 9-18 in. diam., cordate, nearly glabrous above, tomen-
tose beneath, deeply 5-7-lobed ; lobes ovate-oblong, acuminate, entire
toothed or cleft ; petiole 12-24 in. long, hollow, downy outside ;
stjpules lanceolate, deciduous. Flowers yellow, in much-branched
rusty-pubesoent drooping panicles which are crowded at the ends of
the Jeafless branches ; male flowers the most numerous ; braots linear,
caducous. Calyx campanulate, pinkish within, downy outside.
Anthers inserted on a membranous ring which is adnate to the short
gynophore. Ovary globose. Fruit follicular ; follicles 1'5.2'5 ip.
Jong, oblong, spreading, coriaceous, rusty-villous, red within ; seeds
black.

Fairly common in the DN and SarARANPUR FoRisTs, also at
Kalsi, generally on sandy or gravelly soil.

Wood very soft and light, about 20 lbs. per o. ft., of no use.
The inner bark yields a coarse strong fibre which is made into ro
and is used, either twisted or in broad bands, in dragging timber. A
white clear gum exudes from cuts made in the bark which is used
medicinally, and is sold in the bazaar under the name of katilg.

Leafless Jan.-May. Fl Mar., Apr. Fr. June, July.

!.u%. pallens, Wall. ; Sir G. King’s Flora of the Malayan
Peninsula 182; Brandis Ind. Trees 84 ; Gamble Man. Ind, Timb. 96,
Syn.—S. fulgens, Wall. (partly), Fl. Br, Ind. i. 360 ; Vern.
Kharddla, M&lkot,

A middle-sized tree with yellowish-grey smooth bark. Leaves
8-12 in. diam., obssurely lobed, cariaceous, scabrid above, ocovered
with dense pale-yellow stellate tomentum beneath ; petiole 8-15 in.
long, pubescent. Flowers *5-'7 in., in erect panicles, pale-yellow,
very downy all over, caducous, Calyz tubular, curved; teeth
ovate, acute. Follicles mombranous, stipitate, opening long before
maturity, rather searce,

MALRST HiLLs, below MussooBik. Théno Forest in the Dix,
and Saié in JAUNSAR ;—2,200 to 5,000 ft. Also in shady ravince
in the S1wALIEsS, e.g., Timli and Mohand Passes.
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Economic uses similar to those of 8. villosa.
Fl. Mar., Apr. Fr. May, June.

2. Heliéteres, Linn. ; G. P. n. 10.

1. H, Isora, Linn. ; Fl. Br. Ind.i. 365 ; Brandis For. Flora
34, Ind. Trees 88 ; Gamble Man. Ind. Timb. 99. Vern. Maror-phal,
Hind. ; Kapdst, Sahiranpur.

A ghrub with thin spreading branhces and grey bark ; young
parts covered with stellate hairs. ~Leaves 3-6 by 2-4 in., bifarious,
broad-obovate or orbicular, often lobed, obliquely cordate or rounded
at the base, short-acuminate, irregularly toothed, scabrous above,
pubesoent beneath ; petiole *2-'4 in. Flowers 1-2 in. long, axillary,
usually 2 or 4 together, bracteate ; pedicels '2-'5 in. Calyz tubular,
*6-'8 in. long, indistinotly 2-lipped, brown-floccose outside. Petals
5, soarlet, clawed, twice the length of the calyx, reflexed, the two
lower ones much larger than the rest; claws winged. Staminal
column adnate to the gynophore; anthers 10, on short filaments ;
staminodes 5, scale-like.  Ovary 5-celled, on a gynophore which is
elongated in fruit ; styles 5, much exserted, more or less connate.
Fruit 1'56-2 in. long, oylindrical, pubescent, composed of 5 spirally
twisted carpels; seeds tubercled.

A very common shrub in the DON and SauirANPUR FoRESTS,
espeocially in coppice areas, generally gregarious ; rather soaroce in Sil
forests,

The branches are used for fencing and thatch-frames, and the
bark yields a strong white fibre. The fruit and leaves are used in
Indian medicine.

Fl. Apr.-Aug. Fr. Cold season.

3. Pterospermum, Schreb. ; G. P. n. 11

1. P. acerifolium, Willd. ; Fl. Br. Ind. i. 368 ; Brandis
For. Flora 35, Ind. Trees 91 ; Gamble Man. Ind. Timb. 100. Vern,

Mdyeng, Jaunsar.

A large tree with thin grey smooth bark; young biranches
covered with ferruginous tomentum. Leaves 6-12 by 6-10 in., round-
ish or ohlong, often lobed, entire or remotely toothed, deeply cordate
or pelttle, voriaceous, glabrous and deep-green above, grey-tomen-
tose and strongly reticulate beaesth, palmately 8-10.-nerved from
the tip of the petiole ; lateral nerves 4-6 pairs ; petiole 3-6 in. long,
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striate ; stipules multifid, caducous. Flowers axillary, solitary
or in 2-3-flowered oymes, 5-8 in. diam., fragrant, bracteate ; pedicels
5in. long. Calyx 5-oleft ; segments valvate, 3-b by *3-'5 in., linear,
very fleshy, floccosely brown-tomentose outside, villous within.
Petals twistedly imbricate, linear, pure white, slightly shorter
than the calyx, membranous, deciduons. (Eilaments 15,1-1'5in.
long, filiform, in threes opposite to each sepal, with a staminode
2-3 in. long between ; the-whole staminal whorl forming a tube
about 1 in: long below the ovary and adnate to the short gymo-
phore; anthers 15 ; cells lineat, *5 in. long. Ovary oblong, 6-anglad,
inserted on the top of the staminal column; style usdivided,
club-shaped. Fruit a capsule, 4-6 in. long, 5-celled, B»nged,
woody, dark-brown, tomentose. Seeds oompressed, with Iarge
brown membranous wings.

Banks of the Jumné from bélow Mussoorie to its junction with
théTons, and the Amliwa vallsy up to near Said. . Very domron in
the swampy forests' of the EasteeN DUN about Khairi and
Sidharwéla. Frequently cultivated in DEHRA.

Growth quick. Sapwood white; heartwood soft o moder-
ately hard, red ; weight about 48 Ibs. per c. ft. The leavesare loppéd
for cattle-fodder, and are laid oh roofs undérneath thatch or slate in
Jaunsar ; the down of the leaves is used for tinder and to stop bleed-
ing from wounds. A plaster made'of the: ¢alyx i#* constdered in-
fallible in glahdular swellings about the neok dnd ears. -

Fl. Mar.-June. Fr. Cold sedson. :

P. lanceefolium, Roxb. ; Fl. Br. Ind. i. 368 ; is 8 handsome
tree cultivated in gardens at DEHRA, and is found wild in the hills of
Kumaon. Leaves lanceolate, Flowers 1°6 in: long. Fruit 2-3 in.
long, woody. .

Fam. 16. TILIACEE ; G. P. x. 33.

Trees, shrubs, or. herbs; bark usually mucilaginous
and with strong fibres. - Ledves visually alternate, simple
or lobed ; stipules free. Flowers regular, generally bi-
sexual. Sepals 3-5, free or-'connate, valvate. Petals
as many as the sepals, frée, rarely absent: Stamens
usually indefinite, frée or connate, fréqitently inserted
on a.gonophore ; anthers introrse. Quary:free, 2-10-
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celled ; styles columnar, or parted into as many divi-
sions as there are cells in the ovary ; placentation axile.

Fruit a drupe or a capsule.

1. Grewia, Linn ; G. P. n. 8.

Trees or shrubs, more or less stellate-pubescent.
Leaves alternate, usually distichous, often inequilateral,
variously toothed, with 3-7 basal nerves. Flowers usually
2-sexual, axillary, solitary cymose or panicled. Sepals
5, distinct, coriaceous, coloured inside. Pefals 5, usually
glandular at the base, sometimes wanting. Stamens
indefinite, free, all fertile, inserted on a gonophore when
the petals are glandular. Ovary 2-4-celled. Fruit a
drupe, more or less fleshy, entire or lobed ; lobes 1-or

more-geeded.
Analysis of the Species.

 Peduncles generally solitary, leat-opposed ;
leaves scaberulous . . . . L. Q. oppositifolia.
Peduncles generally fascicled, axillary.
*  Leaves oblong or ovate, more or less
cordate,
Drupe fleshy, under °*5 in. diam.;
g:aves softly hairy beneath.
Trees Pedunoles scarcely exceed-
ing the petioles.
Buds avoid, not ribbed . . 2. @. vesiiia.
Buds oylindrical or olavate, rib-
. . . . . 3. G.asiatica.
An undershrub. Peduncles many
times longer than the petioles 4. @. sapida.
Drupe crustaceous, about 1 in. diam. ;
leaves scabrous . . . B. G. scabrophylla.
Teaves lanceolate, never cordate. '
Leaves glabrescont ; drupe rugose,
2-lobed, black when ripe . . 8. G, levigata.
Leaves velvoty beneath ; drupe shin-
ing, smooth, 4-lobed, ~whitish
whenripe ., . . . . 1. Q. polygama.
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1. G. oppositifolia, Roxb. ; Fl. Br. Ind. i. 384 ; Brandis
For. Flora 37, Ind. Trees 95 ; Gamble Man. Ind. Timb .109. Vern.
Beéul, Biur, Jaunsar ; Bewal, Bhimal, Dtn ; Behel, Sabéranpur.

A moderate-sized tree with whitish bark. Leaves 3-8 by
1'5-3 in., broadly ovate-lanceolate, acuminate, obtusely but closely
gerrate, scabrous above, pubescent beneath ; base unequally rounded,
usually 3-nerved (occasionally 3-8-nerved); cross-veins transverse
and straight ; petiole *2-°5 in. ; stipules subulate, caducous. Flowers
in leaf-opposed umbellate cymes, rarely axillary or terminal ; buds
cylindrical, pilose. Sepals linear, *6-1 in. long, 3-ribbed, red and
smooth inside. Petals linear, shorter than the sepals, white or yellow.
Drupe 1-4-lobed, fleshy, dark-green, black when ripe, rough with
scattered stiff white hairs.

Fairly common in the D6N, e.g., Thino, Lachiwila, Phén-
dowila, Ambéri, eto. ; more so along the foot of the SAHARANPUR
SiwaLIks and in the Pathri Forest. Also found in JAUNSAR up to
6,000 ft., often oultivated about villages : Sai4, Dalmigadh, Tons
Valley, ete.

It reaches about 40 ft. in height, with a short trunk and a
spreading crown. Wood white, weighing 45-50 lbs. per o. ft. It is
unpleasantly scented, and is therefore seldom used for fuel. Being
tough and elastio, it is used for oar-shafts, axe-handles, banghy-poles,
bows, etc. The inner bark yields a fibre which is used for rope and
paper-making, and the leaves are much valued for fodder, especially
in the Hills. The ripe fruit is eaten.

Fl. Apr.-June, and ocoasionally in winter in the Sabdranpur
Forests. Fr. Oct.-Dec.

There seem to be two forms, if not two varieties, grouped
under this —one represented by the SAHARANPUR tree with white
petals, and the other by the HILL one which has yellow petals.

2. G. vestita, Wall. ; Brandis For. Flora 40, Ind. Trees 98 ;
Gamble Man. Ind, Timb. 110. Syn.—Q. asiatica, var. vestita, Wall.;
Fl. Br. Ind.i.387. Vern. Dhdman, Hind.

A tree with grey bark ; branches and young plants with large
white blotohes. Leaves 3-5 by 2-3°6 in., obliquely ovate, generally
not cordate, acuminate, iminutely serrate, sometimes obscurely
3-lobed, pale and softly downy beneath, especially when young ;
basal nerves 5-6 ; petiole generally not exceeding *5 in.; stipules
linear. Flowers in densely crowded (rarely solitary) axillary cynses ;
peduncles -3-+4 in. long, hairy, bearing 2-3 bracteolate pedicels ; buds
ovoid, *16-2 in. long, not ribbed. Sepals slightly pubescent and
yellow inside. Petals yellow, muoh ghorter than the sepals. Druge

D
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globose, *2-3 in. diam., sometimes indistinctly 2-4-lobed, dark-brown
or black when ripe.

A very common tree in both Sl and mixed forests of the
SiwaLik DivisioN, extending to the SiwaLiks and to the OUTER
‘HimaLAYAN slopes and low-level valleys in JAUNSAR.

Wood grey, tough, elastic, hard and close-grained, used for
banghy-poles, bows, spear-handles, eto. Weight about 50 lbs. per
c. ft. The branches are lopped for fodder, and the fruit is eaten.
The bark yields strong white fibres.

F1. Apr.-June. Fr. Aug.-Nov.

On comparing a series of specimens collected by me, Mr. Duthie
was satisfied that @. elastica, Royle, was quite distinet from G. vestita,
Wall, on the grounds that in the former the innovations were
dark rusty-tomentose, the petals not glandular at the base, and the
leaves very frequently, lobed. It occurs only in the Hiwis; e.g.,
above Thadidr. Mr. Haines’ investigations, however, went to show
that the foregoing characters were by no means constant. It would,
therefore, appear to be only a local form of Wallich’s @. vestita.

3. G. asiatica, Lion. ; FL Br. Ind. i. 386 ; Brandis For.
Flora 40, Ind. Trees 98 ; Gamble Man. Ind. Timb. 111. Vern.
Philsd, Phdlsi-Dhaman, Hind.

A small or moderate-sized tree ; bark dark-grey or greenish-
white, longitudinally wrinkled; young parts brown-pubescent.
Legves 4-6 by 3-5 in., obliquely ovate or orbicular, closely and irre-
gularly serrate, densely brown-tomentose beneath ; base 5.7 nerved,
more or less cordate ; petiole *5-1 in., densely rusty-tomentose, thick-
ened at the top, rather stout ; stipules, linear or subulate. Peduncles
generally 2.3, ra.reli more or solitary, usually shorter than or as long
&s the petioles ; pedicels 2-3, somewhat shorter than the peduncles ;
buds oylindrical or clavate, generally distinetly ribbed, softly woolly.
Sepals *3-4 in. long, oblong-lanceolate, rusty-flocoose outside, orange
and glabrous inside. Petals oblong, yellow, half the length of the
sepals. Drupe globose, about ‘4 in. diam., not or indistinctly 2-
lobed, pilose, dark-brown when ripe. ‘

Two distinot forms of this plant are met with :—1, a stunted
trea with a short trunk, straggling branches and short-petioled more
or less orbicular hard leaves, more common about Rimgarh in the
D6x; and 2, a middle-sized tree with a large spreading crown and
long-petioled somewhat soft ovate leaves, found along the foot of
the SAHABANPUR SIwALIES, espeoially at Beribéré, and in the Tons
and Amléwa valleys in JAUNSAR.
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Wood similar to that of @. vestita, and is used for the same
purposes. The sweetmeat-makers of Sabiranpur use the mucila-
ginous bark to clarify sugar. The fruit is eaten, and the tree is often
cultivated for its sake. - : '

Fl. Apr., May. Fr. June-Aug.

4. G. sapida, Roxb.; FL Br. Ind.i. 387; Brandis For.
Flora 41, Ind. Trees 98; Gamble Man. Ind. Timb. 108. Vern.
Bisti, Jaunsar ; Phdlsé, Hind.

A prostrate undershrub with a perennial woody rootstock
throwing out annually a number of switchy shoots, which, after bear -
ing leaves, flowers and fruit, are burnt or browsed down to be re-
newed next year. Leaves 2-4 by 1:5-3 in., ovate obovate or orbicular,
usually doubly serrate, sometimes obscurely lobed, pilose or scabrid
above, pubescent beneath ; petiole ‘2--3 in. long ; stipules linear.
Flowers axillary ; peduncles 2-5 together, *7-1'2 in. long, slender,
each 2-5-flowered ; buds oblong. Sepals oblong, *2-3 ‘in. long,
reddish brown inside. Petals yellow, half the length of the sepals,
elliptic, entire. Drupe the size of a pea, slightly lobed. :

Open grass-lands up to 3,500 ft. Common in fire-traces
and forest paths in the SywALIE DIVISION, also in low valleys in
the HiLLS, e.g. at Thadiir, Bamsu, ete.

A favourite fodder plant. Fruit edible.
Fl. Apr., May. ‘I‘;.“()pp.,( Nov.

Stlet Ko
5. G. set hyila, Roxb,; Fl Br.Ind. i. 387 ; Brandis
Ind. Trees 99. Syn.—G@. sclerophylld Roxb. ; Brandis For. Flora
39, Vern. Girbheli, Din.

A small shrub 5 to 6 ft. high, apt to be mistaken for a young
Helicteres Isora, which it somewhat resembles in foliage. Leaves
4-7 by 3-4 in., ovate or obovate, acuminate, irregularly serrate,
ooriaceous, scabrous above, pubescent beneath ; basal nerves 3-5 =
petiole '5-'7 in. long ; stipules subulate. Flowers 7 in. long, white ,;
buds ribbed. Sepals pubescent, more than twige the length of
the petals. Pefals white, notched. Drupe about ‘8 in., diam.,
globose, slightly depressed, with a brown crustaceous and seabrous
rind and a soanty pale-yellow viscid sweetish pulp ; stones 4.

Common in open grass lands in the DN and SamiranrPur
Forests. The stem yields a strong white fibre which can be made
into ropes. Fruit edible but not very tasty.

Fl. Apr.-Sept. Fr. Nov,-Mar.

D2
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6. G.levigata, Vahl; Fl. Br. Ind. i. 389; Brandis
For. Flora 42, Ind. Trees 96 ; Gamble Man. Ind. Timb. 111. Vern.
Kath Bhemal, Phirsau, Din.

A small tree; bark dark-brown. Leaves 3-5 by 1'3-2 in.
tapering at both ends, acuminate, serrate, glabrescent or with a few
scattered hairs, 3-nerved ; transverse veins fine ; petiole 5 in. long ;
stipules linear, caducous. Flowers axillary ; peduncles 2-3 together,
longer than the petiole, each 2-3-flowered. Sepals about 1 in. long,
3-ribbed. Petals white, about one-fourth the length of the sepals,
entire. Style longer than the stamens. Drupe ‘3 in. diam., 1-4-
lobed, rugose, black when ripe.

Throughout the DYN in shady localities and in ravines ; also
in the western half of the SAHARANPUR FORESTS, and valleys in the
Hiiws.

The leaves are lopped for fodder.
Fl. June-Sept. Fr. Cold season.

7. G. polygama, Roxb. ; Fl. Br. Ind. i. 391; Brandis
For. Flora 42, Ind. Trees 100.

An undershrub with a short trunk and bifarious spreading
branches. Leaves 2-3 in. long, narrow-lanceolate, sharply serrate,
nearly glabrous above, white-tomentose beneath. Flowers poly-
gamous, mostly 1-sexual, on slender axillary peduncles. Stigma
stellate. Drupe 6 in. diam., whitish-brown, shining, sometimes
with a few scattered hairs.

In blanks throughout the Dénand SanfiraNrur ForEsts,
chiefly with sdl; also in grass-lands. Pathri Forest. Particularly
common in the StwaLIk TRACTS.

The leaves are browsed by cattle.
' FL July, Aug. Fr. Nov., Dec.

To this Family belongs Corchorus olitorius. Linn. ; FI. Br.
Ind. i. 397 ;—whioh is one of several annual plants of the same
Genus, from which the ‘jute’ fibre is obtained. Stem 8-12 ft. high.
Leaves 3-4 in. long, ovate-lanceolate, long-petioled. Flowers yellow.
Fruit an elongated capsule, 2 in. long, 10-ribbed. It is found in
DERRA, and also in larfe quantities in the Pathri Forest, SAHARANPUR
Disteict. The very light soft wood is used for country-made sul-
paur matches—@. P. n. 18.



DISCIFLORA.
Order 1.—GERANIALES.

Fam. 17. LINACEZE; G. P. n. 34.

Herss or shrubs. Leaves usually alternate, simple,
entire, rarely crenate. Flowers regular, 2-sexual, usually
5-merous. Sepals quite entire. Petals contorted in bud,
fugacious, each with a gland inside near the base,
adnate to the staminal ring. Stamens 5, often alter-
nating with minute staminodes, or 10, ¢onnate at the
base into a tube or ring; anthers versatile. Ovary
3-5-celled ; styles 3-5, more or less free. Fruit a capsule,
splitting into 3-6 cocei.

1. Reinwardtia, Dumort. ; G. P. n. 3.

1. R. trigyna, Planch.; Fl. Br. Ind. i. 412; Brandis
Ind. Trees 107; Gamble Man. Ind. Timb. 116. Vern. Basant,
Din ; Pengin, Jaunsar. :

A glabrous undershrub, 2 to 3 ft. high or oocasionally higher.
Leaves 1-4 in. long, narrow-oblong or oblanceolate, narrowed into a
slender petiole, usually entire and mucronate, membranous. Flowers
about 1in. long, in axillary or terminal cymes or panicles, sometimes
solitary. Sepals b, green, lanoeolats, acuminate. Petals 5, bright-
yellow, obovate, about 1 in. long. Styles usually 3, more or less
connate below. Capsule the size of a pea, papery.

Very common in the D6~ and the HiLrs up to 6,000 ft.,
growing fairly large if not too much browsed. :

FL. Feb.-Apr. Fr. Apr.-June.

Fam. 18. MALPIGHIACEZ; G. P. ~. 36.

Climbing or suberect shrubs. Leaves oppusite,
simple, entire, usually exstipulate. Flowers regular or



70 18. MALPIGHIACEZ. [ Hiptage—
irregular, bisexual, pentamerous, white or yellow, in
axillary or terminal panicles. Calyx deeply 5-partite,
usually with a large gland outside. Petals free. Disk
obscure. Stamens 10, hypogynous, equal or unequal ;

filaments free or connate below. Ovary free, 3-celled,
3-lobed ; cells 1l-ovuled ; styles 1-3. Fruit of 1-3
samaras. Seeds exalbuminous.

Analysis of the Genera.
Calyx glandular ; style 1; carpels winged

only at theend . . 1. HIPTAGE.
Calyx eglandular ; styles 3; ca.rpels winged
all round . . 2. ASPIDOPTERYS.

1. Hipfage, Gertn,; G. P. n. 34.

1. H. Madablota, Gewrtn.; Fl Br. Ind. 148 ; Brandis
For. Flora 44, Ind. Trees, 108 ; Gamble Man. Ind. Timb. 118.
Vern. Anets, Dan ; Madh Malti, Hind ; Mddhavilatd, Sans.

A large evergreen climbing shrub. Leaves 4-6 by 1°5-2'5 in.,
oblong or ova.te-la,noeolabe, acuminate, entire, ooriaceous, glabrous ;
main lateral nerves 4-6 pairs, arouate, base acute, rarely rounded ;
petiole ‘2-'5 in. long ; stipule 0. Flowers showy, fragrant, in large
terminal and smaller axillary panicles. Calyz with a large oblong
gland outside ; segments ‘2 in. long, imbricate, pubescent. Petals
-5-'7 in. long, unequal, silky, elawed, fimbriate, 4 white, 1 yellow.
Stamens 10, one much larger than therest. Siyle 1, filiform. Frust
of 1.3 samaras; wings 3, obovate or oblanceolate, one large about 2
by *5 in., two small about 1 by ‘2 in.

Common jn ravines and moist places in the DN, e.g., the
Bindsl nil4, Kuiwila, Nakraunda, Nagsidh, Karwapéni, etc. ; also
at Kilsi.

The woody stem is used for fuel.

Fl. Feb.-Apr. Fr. May, June.

2. Aspidopterys, A. Juss.: G. P. n. 37.

1. A. Wallichii, Hook. f.; FL. Br. Ind. i. 421; Brandis
Ind. Trees 110; Gamble Man. Ind. Txmb 118. Syn.—A4. nutans.
A, Juss. ; andls For. Flora 45. Vern. Jugtér, Malkot,
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A climbing shrub ; branches slender, white-pubescent. Leaves
ususally opposite,* sometimes in whorls of three, 3-5 by 25-3'5 in.,
ovate oblong or orbicular, acuminate, glabrescent above, white-
tomentose beneath ; main lateral nerves 4-5, arcuate; base sub-
cordate or rounded ; petiole *5-'7 in. long. Panicles large, pendulous,
terminal but running down among the leaves below so as to appear
partly axillary ; pedicels rather stout, with very minute braoteoles.
Flowers white or cream-oolour, about *2 in. across. Calyz glandular,
minute. Petals 5, equal, entire, not clawed, 3 or 4 times the length
of the calyx. Stamens 10, all fertile. Owvary white-tomentose ;
styles 3, glabrous. Fruit of 1-3 samaras; wings variable, usually
orbiéular-oblong, 1-1'5 in. long ; nucleus without crest or wing.

Hedges and open forest lands throughout the Siwarik Divi-
sION, and the OUTER HiMALAYA ;—very conspicuous in fruit.

Fl. Aug., Sept. Fr. Nov., Dea. M

Very similar in appearance, but with larger and less tomen-
tose leaves which are not cordate, larger panicles and somewhat
larger flowers—is Aspidopterys nutans, Hook. f. ; F1. Br. Ind. i. 421,
Syn.—A. lanuginosa. A. Juss. ; Brandis For. Flora 44,—occurring
in muoh the same localities. Common towards Réipur in the D6x,

Fam.19. RUTACEZE ; G.P. v. 39.

Trees or shrubs, rarely herbs, usually aromatic.
Leaves alternate, compound, rarely opposité or simple,
exstipulate, usually with translucent glandular dots.
Flowers regular, in cymes corymbs or panicles, rarely
solitary. Calyx of 4-5 small imbricate lobes. Petals as
many as the calyx-lobes, usually hypogynous. Stamens
as many or twice as many as the petals, rarely more,
with an annular or cylindrical disk within ; anthers 2-
celled, often versatile. Owary of 4-5 free or connate
carpels ; styles 1-B, usually free. Fruit a berry, less
frequently capsular or drupaceous.

* There is a specimen in the College Herbarigm with leaves dist;
alternate, which i8 quite exceptionsl in the Family. - igotly
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Analysis of the Genera.
Armed.

Scandent shrubs. Fls. polygamous;stylel 2. TopDALIA.
Erect shrubs or trees.*
Flowers 1l-sexual ; styles 2-6; fruit of
capsular carpels . . . . L ZawrEOXYLUM.
Flowers 2-sexual ; style 1 ; fruit a berry.
Leaves 3-foliolate or imparipinnate ;
perioarp pulpy. . . . 6. LiMonIa.
Leaves 1-foliolate ; pericarp leathery . 9. Citrus.
Leaves 3-foliolate ; pericarp woody . 10. AGLE.
Unarmed.
Flowers polygamous ; petals valvate.
Trees. Leaves l-(rarely 3-) foliolate,

S thin ; stamens 8 . . . . 3. ACRONYCHIA.
A small shrub. Leaves simple, fleshy ;
stamens never more than 5 . . 4. SEmMMIA.

Flowers 2-sexual ; petals imbricate.
y  Leaves 1-5-foliolate ; style persistent.
4 (Flowers panioled ; filaments subu-
late) . . . . . .
Leaves imparipinnate ; style deciduous.
Flowers corymbose or solitary ; ovary '

6. GLyooswMIs.

usually 2-celled . . . 7. MuBRAYA.
Flowers usually in terminal panicles ;
ovary 4-5-celled . . . 8. CLAUSENA.

1. Zanthoxylum, Linn. ; G. P. n. 51.

1. Z. alatum, Roxb.; FL Br. Ind. i. 493 ; Brandis For.
Flora 47, Ind. Trees 116 ; Gamble Man. Ind. Timb. 121. Vern.
Timbir, Tsmri, Temri, Jaunsar ; Tejbal, Hind.

A shrub or small tree with corky bark, and strong prickles
on the branches, petioles and midrib of the leaflets ; branchlets often
rough with raised grey specks. Leaves alternate, imparipinnate,
common petiole and rachis narrowly winged. Leaflets 2-6 pairs,
opposite. gessile, 1-3 by ‘3-'8 in,, elliptic-lanceolate, mare or less
gerrate, obtusely acuminate, pellucid-punctate. Flowers small,
yellow, usually l-sexual, in dense Iateral panicles. Calyz 6-8-fid.
Petals none. Stamens 6-8, much exceeding the oalyx ; anthers large.
Fruit usually of a solitary carpel whioh dehisces ventrally, of the size
of & peppercorn, tubercled, strongly aromatie.

* Bome species of Zanthoxylum, not found within the lim#s of this Flore
are scandent. .
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Hot valleys and in forest undergrowth up to 6,000 ft. in
JAUNSAR, TEHRI-GAREWAL and the OUTER-HiMALAYA. Above
Réjpur; Dharmigddh, Tons and Bémsu Valleys ; Korwé, Koti Forest,
etc. .

Wood close-grained, heavy, hard, and of a yellow colour
(whence the generic name), used for walking-sticks. Tooth-brushes
are made of the branchlets, which and also the aromatic fruit are
good for toothache. The fruit is also used as a condiment and to
purify water. The bark is used to intoxicate fish.

FlL Apr.-June. Fr. Aug.-Oct.

v 2. Toddalia, Juss.; G. P. n. 62.

1. T. aculeata, Pers.; Fl Br. Ind. i. 497 ; Brandis Ind.
Tree 119 ; Gamble Man. Ind. Timb. 123. Vern. Kdnj, Hind.

A large prickly scandent shrub, even old stems bearing curved
prickles with a large conical corky base. Leaves alternate, usually 3-
foliolate. Leaflets sessile, 2-4 by *7-1'56 in., obovate elliptic or
oblanceolate, crenulate, glabrous, more or less coriaceous, with
many straight lateral nerves. Flowers polygamous, in axillary cymes
or less frequently in terminal panicles, ‘2 in. diam., pale-yellow.
Calyz usually 5-lobed, pubescent outside. Petals 5, imbricate.
Stamens generally 5, longer than the petals in the male flowers, im-
perfect or 0 in the fema.%e flowers ; anthers round. Ovary 5-celled.
Fruit globose, the size of a large pea, shallowly 5-grooved or -lobed ;
seeds reniform.

In swampy places or deep open ravines in the D6N, e.g.,
Kiluwéla, Nakraunda, Mothronwald, Bind4l nil4, eto.

The bark of the roots gives a yellow dye, and a bitter
aromatic tonic which is used as a remedy for fever,

Fl. Feb.-Apr. Fr. July-Sept. )

3. Acronychia, Forst. ; G. T. n. 67.

1. A. laurifolia, Bl; Fl. Br. Ind. i. 498 ; Brandis Ind.
Trees 116 ; Gamble Man. Ind. Timb. 124,

A tree. Leaves usually 1-foliolate, subopposite or crowded at
the ends of the branches. Leaflets variable, 3-6 by 1'6-3 in., elliptic-
oblong obovate or oblanceolate, quite entire, glabrous, sometimes
obtusely acuminate, more or less aromatio; base acute ; lateral nerves
12-16 pairs ; petiolule-6-1 in. long. Cymes axillary, trichotomous
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corymbose ; peduncles 3-4 in. long, slender. Flowers whitish, fra-
grant ; buds oblong. Calyz 4-lobed ;lobes small, rounded. Pefals4,
valvate, 2 in. long, oblong, with a broad base, moreor less villous
inside. Stamens 8, alternately longer ; filaments subulate, bearded
below. Ovary 4-celled, hairy, sunk in the disk. Fruit a drupe,
+3-'4. in. diam., slightly lobed or grooved ; seeds black.

Oceurs but rarely in the D6N.—Mothronwila swamp.

Wood white, fine- and close-grained, but liable to crack;
weight about 42 lbs. per ¢. ft. Old stems sometimes with irregular
patohes of brown mottled harder wood inside, which however is not
the true heartwood.

Fl. May-July. Fr. Nov.-Jan.

4. Skimmia, Thunb. ; G. P. n. 68.

1. 8, Laureola, Hook. f.; Fl. Br. Ind. i. 499; Brandis
For. Flora 50, Ind. Trees 116 ; Gamble Man. Ind. Timb. 124.
Vern. Kathiir-chard, Gurlpatd, Jaunsar.

A strongly aromatio small evergreen shrub; bark white.
Leaves 4-6 by °8-1'5 in., alternate, simple, oblong oblanceolate or
obovate, acute or acuminate, coriaceous, rather succulent, quite
entire, glabrous, gland-dotted, crowded at the ends of the branches ;
midrib stout ; nerves indistinct ; petiole *1--3 in., flattened above.
Flowers polygamous, yellow, *3-'5 in. diam., in compact terminal
panicles. Calyz 4-5-lobed, imbricate. Petals 4-5, oblong, valvate.
Stamens 4-5, hypogynous ; filaments stout, subulate. Ovary 2.-5-
oelled ; style 1. Fruit an ovoid or subglobose fleshy drupe, *5-'7 in.
long, red when ripe, with 2-5 1-seeded stones.

A oommon undershrub in shady localities in the HiLLs
6,-10,000 ft., generally in dense gregarious patehes. ‘¢ The odour of
the musk-deer Kastird is popularly supposed to be derived from it.”
—Mr. A. Smythies. ‘

Fl. Apr., May. Fr. July-Sept.

1

5. Glycosmis, Correa; G. P. n. 71.

1. G. pentaphylla, Correa ; Fl. Br. Ind. i. 499 ; Brandis
For. Flora 49, Ind. Trees 112 ; Gamble Man. Ind. Timb. 126. Vern.
Ban Nimbu, Hind.

A small evergreen shrub. Leaves alternate, usually 1-5-folio-
Jate ; petiole axid rachis stout. Leaflets very variable in size and
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shape, usually 4-6 by 1'5-2 in., ovste\aneeolste or obovate, entire
or obsourely orenulate, dark-green, quite glabrous. Flowers white,
fragrant, in axillary or terminal panicles. Calyx 4-5-fid ; segments
broad. Petals 4-5, white, imbricate. Stamens 8-10, free ; filaments
dilated below. Ovary 2-5-celled ; style short, persistent. Fruit a
globose or depressed berry, pink or bluish-white when ripe, with an
aromatic sweetish pulp.

Forms a thick undergowth in shady moist evergreen forests
in the DUN, e.g., Khairi, Kénsrédo, Nakraunda and Kdluwéla ; also at
Kalsi.

The wood is tough and hard, but is seldom found of a utilizable
gize. It makes a good hedge-plant, for which purpose it is often
planted. The twigs are used as tooth-sticks. Theripe fruit is eaten,
and the roots are used in country medicine.

F1. and Fr. throughout the year.

6. Limonia, Linn. ; G. P. n. 75.

1. L, aeidissimm; Linn.; Fl. Br. Ind. i. 507; Brandis
For. Flora 47, Ind. Trees 118 ; Gamble Man. Ind. Timb. 127.—Syn.
L. crenulata, Roxb.; Duthie Fl. Up. Gang. Pl i. 39. Vern. Beli,
Hind.

A large spinous shrub or small tree with white or ash-coloured
corky bark. Leaves alternate, imparipinnate, 3-6 in. long; petiole
and the rachis between each two pairs of leaflets winged to the size
and shape of leaflets. Leaflets 5-9, *5-1°5 in. long, quite sessile, ovate-
rhomboid or ovate-lanceolate, acuminate, crenulate, gland-dotted ;
base cuneate. Flowers 4-merous, white, fragrant, in short axillary
often leaf-bearing racemes. Calyx 4-partite, small. Petals 4, ellip-
tic or oblong, much larger than the oalyx-gsegmeats. Stamens 8,
ingerted round an annular or columnar disk. Ovary 4-celled ; cells
1-ovuled ; style short, deciduous. Fruit a globose terry, *3-'4 in.
diam., fleshy, black when ripe, exceedingly acid (whence the specific
name).

Common in the EAsTERN D6N and western half of the Sami-
BANPUR SIWALIKS : Thino, Lachiwéla, Barkéld, eto.

Wood cream-coloured, hard and close-grained, capable of em-
ployment as a substitute for box-wood, but chiefly used for fuel ;
walking-sticks are made of the branches. ‘‘The pulp of the fruit
is considered protective against contagion, and an antidote to veno-
mous poisons’’—8ir D. Brandis. .

‘FL Apr., May. Fr. Cold season. 3
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7. Murraya, Linn. ; G. P. n. 76.

Unarmed shrubs or small trees. Leaves alternate,
imparipinnate. Leaflets alternate, petioluled. Flowers
2-sexual, cymose or corymbose.  Calyx 5-fid. Petals 5,
imbricate. Stamens 10, the alternate shorter ; filaments,
subulate ; anthers short. Ovary usually 2-celled ; style
gimple, long, articulated, deciduous. Fruit a berry.

Analysis of the Species.

An evergreen shrub. Leaflets 3-9 ; fruit red
when ripe . . . . . 1. M. exotica.
A deciduous shrub. Leaflets 9-25; fruit
black when ripe. . . 2. M. Keenigis.

1. M. exotica, Linn. ; Fl. Br. Ind. i. 502 ; Brandis For.
Flora 48, Ind. Trees 113 ; Gamble Man. Ind. Timb. 125. Vern.
Bilgdr, Don ; Mdrchuld, Garhwal.

An evergreen shrub or small tree with thin grey corky bark.
Leaves dark-green, glabrous, 3-8-foliolate. Leaflets 1-3 by °5-1
in., obliquely rhomboid, more or less acuminate, entire, shiningabove,
ocoriaceous when mature ; petiolule °1 in. long. Flowers 1 in. long,
white, very fragrant, in terminal or axillary corymbs, sometimes
solitary. Sepals minute, acute, dotted. Pefals oblong-lanceolate.
Ovary linear, 2-celled. Berries *6-*7 in. long, narrowed at both ends,
2-seeded, rugose, red or deep orange when ripe.

Cool shady ravines in the D6N and OuTER HiLLs, and along
réus in the SAHARANPUR S1wALIKS.

Wood close-grained, hard, light-yellow, capable of being used
for wood-engraving ; weight 62 1bs. per c. ft. Handles of imple-
ments and walking-stioks are made of it, and the twigs are used for
tooth-brushes. It is often planted as an ornamental shrub.

Fl. Mar.-Sept. but often throughout the year. Fr. Oct.-Feb,

2. M. Koenigii, Spreng.; Fl. Br. Ind. i.503 ; Brandis
For. Flora 48, Ind. Trees 113 ; Gamble Man. Ind. Timb. 126. Vern.
Gandheld, Diin ; Kdth Ném, Hind.

A deciduous shrub with thin dark-brown bark. Leaves
6-12 in. long; rachis terete, pubescent. Leaflets 10-25, 1-2 in.
long, ovate or lanceolate, oblique at the base, obtusely acuminate or
retuse, subentire or irregularly crenulate ; petiolule ‘1 in. Flowers
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*3-5 in. long, white, in terminal corymbose panicles. Sepals small,
acute. Petals oblong, dotted. Owary 2-celled. Fruit subglobose,
*3 in. diam., rugose, black when ripe.

A common undershrub in the DGN and SAHARANPUR FoRESTS,
generally in ravines and on waste lands. Often gregarious under
Khair and Sissu in dry beds of streams in the DO6N, e. g., near
Kénsriu.

Wood even-grained, hard and durable, capable of being used
for agricultural implements. The fresh leaves have a fetid smell,
but give an agreeable flavour to curries, and are much used for
this purpose in Southern India where it is known as the Curry-
plant.

New leaves Mar., Apr. Fl. Apr., May. Fr. Cold season.

8. Clausena, Burm. ; G. P. n. 77.

. 1. C. Wampi, Blanco; Fl. Br. Ind.i. 505; Brandis Ind.
Trees 114 ; Gamble Man. Ind. Timb. 127. Vern. Am-pick, Din.

A sweet-scented evergreen tree. Leaves alternate, impari-
pinnate ; petiole and rachis terete. Leaflets 5-9, 3-56 by 1-7-3 in.,
ovate elliptic or lanceolate, oblique, shining above, margins wavy or
crenulate ; petiolule -2-'3 in. long. Flowers 2-sexual, small, white,
4-5-merous, in large compound terminal panicles ; inflorescence rusty-
tomentose. Calyx 4-5-fid. Petals 4-5, imbricate, concave. Frutt
a 1-seeded globose drupe, *6-'8 in. diam., with a tough glandular rind.

Cultivated in the DY~ for its fruit and as an ornamental
plant.

Fl. Mar., Apr. Fr. June, July.

C. pentaphylla, DC.; Fl. Br. Ind. i. 503. Vern. Ratanjot,
Hind.—has been found in the neighbourhood of Beribira and
Dholkhand in the SywaLik DivisioN. It is a small undershrub
with rough coriaceous pinnate leaves and large aromatic leaflets.

9. Citrus, Linn. ; G. P. n. 81.

1. C. medioa, Linn; Fl. Br. Ind. i. 514; Brandis For.
Flora 51, Ind. Trees 123 ; Gamble Man. Ind. Timb. 130. The Lemon
or Lime. Vern. Nimbii, Hind.

. A shrub or small tree with strong axillary spines ; bark green-
ish-grey, smooth. Leaves 1-foliolate; petiole *3-5 in. long, often
winged. Leaflets 3-6 by 1-2'5 in., elliptic or ovate-lanceolate, entire
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or more or less serrate, coriaceous, glabrous.  Flowers often 1-sexual
*5-1 in. long, white, sweet-scented, in axillary cymes or solitary ;
pedicels *3-°5 in. long, stout. Calyx cup-shaped, 3-5-toothed or entire.
Petals 4-8, imbricate, ‘6-‘8 in. long, oblong, fleshy, with large glandu-
lar dots, often tinged pink outside. Stamens 20-40, round a large
disk ; filaments variously connate. Owary many-celled ; ovules 4-6
in each cell ; style deciduous ; stigma lobed. Fruit 2-4in. long, ovoid
oblong or globose, with a thick or thin rind which is generally yellow
when ripe ; pulp cellular and juicy, usually acid.

Indigenous in damp localities in the DUN, e.g., Nakraunda,
Kiluwila, Jogiwéla, etc. Several varieties with acid or sweet juice
are cultivated in gardens. The wood is tough and close-grained, and
makes good walking-stioks.

FI. Apr., May. Fr. Nov., Deoc.

The following species are also cultivated in gardens
in the DON :—

1. C. Aurantium, Linn. ; Fl. Br. Ind. i. 5615 ; Brandis Ind.
Trees 123.—The Orange. Vern. Ndrengi, Hind., of which there are
several varigties, distinguishable from C. medica by pure-white
2-sexual flowers, and the characteristic colour and shape of the fruit.

2. C. decumana, Linn. ; Fl. Br. Ind. i. 516 ; Brandis Ind. Trees
123. The Shaddock or Pumelo. Vern. Chakutard, Hind., a tree
with large leaves, pubescent beneath; petiole broadly winged.
Flowers large, white, strongly scented. Fruit 6-8 in. diam., globose
or pyriform, with a thick spongy rind. .

10. Agle, Correa ; G. P. n. 83.

1. ZB. Marmelos, Correa'; Fl. Br. Ind. i. 516 ; Brandis
For. Flora 67, Ind. Trees, 119 ; Gamble Man. Ind. Timb. 131. The
Bael tree. Vern. Bel, Bill, Bael, Hind.; Vilva, Sans.

A glabrous deciduous tree with grey corky bark and sharp
straight axillary spines about 1 in. long. Leaves alternate, 3-foliolate,
with a resinous odour.; common petiole 1-2°5 in. long, terete. Leaflets
2-4 by 1-2'5 in., ovate-lanceolate or rhomboidal, acuminate, crenate,
gland-dotted, the lateral sessile or with a petiolule about ‘1 in. fong ;
terminal petiolule *5-1 in. long, flattened above. Flowers greenish-
white, about 1 in. diam., sweet-scented, in short lateral panicles.
Calyx small, obsourely 4-5-toothed, pubescent, deciduous. Petals
4-5, imbricate, oblong, gland-dotted. Stamens numerous ; filaments
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ghort, subulate, often fascicled ; anthers long, narrow. Ovary
8-20-celled ; ovules many in each cell ; style short ; stigma deciduous.
Fyuit 2-7 in. diam., with a smooth grey or yellow woody shell, and a
mass of sweet yellow aromatio mealy pulp.

Common in the EASTERN D6N and SAHARANPUR SIWALIKS,
e. 9., Rikhikesh ; Lachiwéla ; Rénipur, etc. Often cultivated for its
fruit, and as a sacred tree.

Wood even- and close-grained, tough and strong, but liable
to split badly in seasoning ; weight 50-60 Ibs. per c. ft. It is used
in construction. The pulp of the ripe fruit is a laxative, and mixed
with a little milk and sugar makes a very agreeable cooling sherbet.
The unripe fruit, either boiled or roasted, is used as a specific for
diarrheea and dysentery. The }l)ulp is also used to strengthen mortar.
The mucus with which the cells of the fruit are filled is used for
adhesive purposes, and is often mixed with water-paints to add to
their strength and brilliancy. Snuff-boxes are made of the shell
of the fruit. The leaves are very bitter and are used as a febrifuge ;
they are also lopped for cattle fodder. They are considered in-
dispensable for the worship of the god Shiva, and the wood is one
of the few that are prescribed by the Hindu scriptures for sacrificial
fires.

¥l. Mar.-May. Fr. Mar.-June (next yesr).

Fam. 20. SIMARUBACEZ; G. P. w. 40,

Trees or shrubs with bitter bark. Leaves alternate,
pinnate, usually exstipulate. Flowers in axillary pani-
cled cymes, small, regular, generally unisexual. Calyx
3-b-lobed, valvate or imbricate. Petals 3-b. Disk en-
tire or lobed, rarely 0. Stdmens as many or twice as
many as the petals, hypogynous, inserted at the base
of the disk ; filaments free. Ovary 1-6-celled, usually
deeply lobed or with distinct carpels. Frust drupacious
or samaroid, rarely baccate or capsular. Seeds usually
albuminous.
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1. Picrasma, Bl ;: G. P. n. 12.

1. P, quassioides, Bennett ; Fl. Br. Ind. i. 520 ; Brandis
For. Flora 59, Ind. Trees 127 ; Gamble Man. Ind. Timb. 133. Vern.
Karii, Tithdi, Jaunsar.

A large shrub with bitter bark ; branches few, stout, usually
with white specks. Leaves lyrately imparipinnate, 9-15 in. long,
rusty-tomentose. Leaflets 9-15, generally 3-4 by 1-1‘6 in., the
lowest pair smallest and the penultimate pair largest, sub-opposite,
ovate or oblong-lanceolate, long-acuminate, serrate, membranous,
nearly glabrous when mature ; petiolule of lateral leafiets “05-°08 in.,
of the terminal leaflet, *3-1in.long. Flowers 1-sexual or polygamous,
‘2 in. aoross, pale-green, in axillary panicles. Calyz 4-5-lobed.
Petals 4-5, valvate, enlarged and ooriaceous in fruit. * Stamens 4-5 ;
filaments with a thick hairy base ; anthers versatile. Fruit a drupe,
*2-'3 in. diam., black when ripe. Seeds albuminous.

OuterR HimarLava above Réjpur, also in shady ravines in
JAUNsSAR and TEHRI-GARHWAL, 5,-8,000 ft. : Deoban, Bamndigidh,
Mundéli; Deotd ; banks of the Ripin, ete. Not very abundant.

Wood cream-colour, light, fine- and close-grained. The bark
has the same properties as quassia, and is used as a tonic in Indian
medioal practice.

Fl. Apr.-June. Fr. July-Sept.

Fam. 21. BURSERACEZ; G. P. w. 42,

Resinous trees or erect shrubs. Leawves alternate,
imparipinnate, usually exstipulate. Flowers regular,
small, 2-sexual or polygamous. Calyx free, 3-7-lobed,
often minute. Petals 3-7, usually distinct. Disk an-
nular or cup-shaped, free or adnate to the base of the
calyx: Stamens as many or twice as many as the petals ;
filaments free. Ovary 2-b-celled ; ovules axile, 2-5 in
each cell ; style single. Fruit usually a drupe, rare ly
dehiscent. Seeds exalbuminous.
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Analysis of the Genera.

Lea.ﬂets sesgile ; fruit 3-gonous, penca.rp
oody 1. BoswWELLIA,

Leaﬂets petloluled “fruit globose, pencarp

fleshy . . + 2. GARUGA.

1. Boswellia, Roxb.; G. P. n. 1.

1.B. serrata, Roxb.; Fl Br.Ind. i. 528; Brandis Ind.
Trees 129; Gamble Man. Ind. Timb. 137. Syn. B. thurifera,
Coleb. ; Brandis For. Flora 61. Vern. Salds, Saldr, Hind.

A gregarious deciduous tree ; bark reddish-yellow or greenish-
grey, smooth, peeling off in thin papery flakes ; young parts pubes-
cent. Leaves exstipulate, pubescent, crowded at the ends of the
branches ; rachis stout, 10-15in. long. Leaflets 8-15 pairs (besides the
odd one), sub-opposite, sessile or less frequently minutely petioluled,
2-3 by *3-°6 in., lanceolate or linear, coarsely serrate, unequal-sided ;
tip rounded, sometimes mucronate. Flowerssmall, white, in axillary
or sub-terminal fascicled racemes. Calyx 5-7-cleft, persistent. Disk
annular, red, crenate. Petals 5-7, imbricate, broad-ovate. Stamens
10 ; anthers hairy. Owvary 3-celled. Drupe *5-'7 in. long, 3-gonous ;
ca.rpels 1-seeded, at length separating septifragally ; endocarp heart-
shaped, bony, beaked, surrounded by a membranous wing.

Throughout the SAHARANPUR SiwaLIKs, all by itself on steep
sandy slopes, but in a mixed state on gentler slopes.

Sapwood large, rough-grained, soft and perishable, weight 20-
35 1bs. per c. ft. An irregular-shaped mass of dark-brown mottled
heavy wood is often found in the centre of large trees, which may
be the heart-wood or perhaps a kind of ebony, quite capable of
being used for ornamental purposes. The charcoal is used for iron
smelting in the Central Provinces. A transparent gum-resin exudes
from wounds and cracks in the bark, which is used in medicine, and
also burnt as an incense.

Leafless Mar.-June. Fl, Apr., May. Fr. July, Aug.

2. Garuga, Roxb.; G. P. n. 3.

G. pinnata, Roxb.; Fl. Br. Ind. i. 528 ; Brandis For.
Flora 62 Ind Trees 131 ; Gamble Man. Ind. Timb. 138. Vern.
Kharpdt, Hind.
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A large deciduous tree ; bark grey or brown, exfoliating in
hard round flakes, red inside. Leaves exstipulate, 9-15 in. long.
Leaflets 5-9 pairs besides the terminal one, opposite, 2-4 by 1-1°5
in., oblong-or ovate-lanceolate, crenate, caudate-acuminate, more or
less pubescent ; petiolule *1-2 in. long.  Flowers polygamous, yellow,
in large terminal panicles ; panicles 8-10 at the.end of each branch,
tomentose. Calyxcampanulate, green ; segments 5, valvate. Petals
5, linear, induplicate-valvate, alternating with the calyx-segments.
Disk large, clothing the calyx-tube. Stamens 10 ; filaments hairy.
Ovary 4-5-celled, hairy. Drupe globose, *5-*7 in. diam.

A very common tree in the D6N and SAHARANPUR FORESTS
g;merally with Sal, but not uncommon in scrub forests and
glades.

Wood soft and light and is chiefly used for fuel, but is
much prized for house-posts in Eastern Bengal for its durabil-
ity. The leaves are lopped for camel-fodder. The tree can be
easily propagated by cuttings, and is occasionally thus planted in
hedgerows.

Leafless Dec.-Apr. Fl. Apr., May. Fr. Oct., Nov.

Fam. 22. MELIACEE; G.P. ~. 43,

Trees or shrubs with bitter bark and leaves. Leaves
alternate, exstipulate, usually pinnate, rarely 2-or 3-
pinnate or simple ; leaflets more or less oblique at the
base. Flowers 2-sexual, regular, generally a large pro-
portion sterile. Calyz 3-6-lobed. Petals 3-6, usually
free. Stamens as many as the petals, or more frequently
twice as many ; filaments usually connate into a tube ;
anthers often sessile on the tube. Disk hypogynous,
often forming & second tube inside the staminal
tube. Owary free, 3-5-celled ; style simple. Fruit a
drupe or a capsule. Seeds albuminous in the local
species.
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Analysis of the Genera.
Stamens united into a tube ; fruit a drupe;
seeds not winged.
Leaves only once pinnate ; drupe 1-celled . 1. AZADIRACHTA.
Leaves 2- or 3-pinnate ; drupe 5-celled . 2. MzrLIA.
8. CEDRELA.

Stamens free; fruit a capsule ; seeds winged

1. Azadirachta, A. Juss.,, G. P. n. 7.

1. A, indica, A. Jussieu ; Brandis Ind. Trees 139.—Syn.
Melia sndica, Juss. ; Brandis For. Flora 67; Gamble Man. Ind.
Timb. 143. M. Azadirachta, Linn., Fl. Br. Ind. i. 544. The
Neem tree. Vern Nim, Hind.

A large handsome tree. Leaves imparipinnate, 9-15 in. long,
glabrous. Leaflets 9-15, subopposite, 2-4¢ by *5-1 in., lanceolate or
ovate-lanceolate, very unequal-sided, often faloate, deeply serrate,
very gradually acuminate, bright-green and shining above, subsessile
or with a minute petiolule. Flowers white, scented, in numerous
axillary panicles which are shorter than the leaves; branches of
panicles and pedicels very slender. Calyx small, flat ; segments 5,
rounded. Petals about 2 in. long, spathulate, ciliate. Anthers 10,
inserted inside the staminal tube. Ovary 3-celled. Drupe *5-'7 in.
long, ovoid-oblong, 1-celled, smooth, greenish-yellow when ripe.

Fairly common along the foot of the SAHARANPUR SIWALIKS
and some distance in the interior, especially from KastGmri to Hard-
war, unmistakably wild, if not indigenous. Cultivated for shade and
ornament in the DN and SARARANPUR DISTRICTS, asalso throughout
the greater part of India.

Sapwood grey ; heartwood dark-red, very hard ; weight about
50 lbs. per o. ft. It is used in construction and for furniture, and
makes good sonorous drums. It is one of the woods held sacred by
the Hindus, and idols are made of it. The bark, leaves and fruit are
used in medicine, The fruit gives an oil which is considered very
good for small-pox sores and is also used for burning. The leaves
are much lopped for goat and camel fodder.

Fl. Mar., Apr. Fr. July, Aug.
2. Melia, Linn.; G. P. n. 7.
1. M. Azedarach, Linn. ; F1. Br. Ind. i. 544 ; Brandis For.

Flora 68, Ind. Trees 140 ; Gamble Man. Ind. Timb. 144. The Per-
sian Lilac. Vern. Bakdin, Dék, Din ; Deknos, Jaunsar.
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A moderate-sized tree with smooth dark-grey bark. Leaves
bipinnate, sometimes tripinnate, 9-18 in. long ; pinne usually oppo-
site. Leaflets 3-7 in each pinna or pinnule, '6-1'5 in. long, ovate-
lanceolate, serrate, acuminate, the lateral more or less oblique ;
petiolule 0-2 in. Flowers lilac-blue, in numerous axillary oyme-
bearing panicles ; peduncles 3-4 in. long. Calyx deeply 5-lobed.
Petals 5, *2-'3 in. long, linear-oblanceolate. Staminal tube purple, ‘2
in. long, cylindrical, with 20-30 linear teeth ; anthers at the mouth of
the tube. Ovary 5-celled. Drupe about °5 in. diam., globose, gene-
rally 5-celled and 5-seeded, more or less dry, yellow when ripe, at
first quite smooth, afterwards wrinkled, remaining on the tree long
after ripening.

Very common in oultivation in Derra D6x  and
SAHARANPUR; also in hot valleys in JAUNSAR,— doubtfully wild.

The tree grows very fast and coppices extremely well. Heart-
wood reddish-brown, takes a good polish, and is sometimes used for
furniture. ‘‘The bark is extremely bitter, and is employed as an
anthelmintic. The fruit yields an oil, and the nuts are frequently
strung as beads. The leaves and pulp of the fruit are used in native
medicine.”— Mr.J.8. Gamble. The leaves are also lopped for fodder.

Leafless Dec.-Mar. Fl. Mar.-May. Fr. Cold season.

3. Cedrela, Linn. ; G. P. n. 35.

Deciduous trees. Leaves pinnate ; leaflets opposite
or subopposite. Flowers small, in large axillary and
terminal panicles. Calyx small, 5-fid. Petals 5, imbri-
cate, keeled inside at the base. Disk thick, 4-6-lobed.
Stamens 4-6, free, inserted on the top of the disk ; fila-
ments subulate ; anthers oblong, versatile. Ovary
5-celled ; style simple ; ovules 8-12 in each cell, in two
series. Fruit an oblong or ovoid capsule, septifragally
5-valved. Seeds numerous, flat, winged.

Analysis of the Species.
Leaflets entire ; panicles scarcel{oqxceedjng
the leaves ; seeds winged at bothends . 1. C. Toona.
Leaflets serrate; panicles much exceeding
. the leaves ; seeds winged only at the apex 2. C. serrata.
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1. C. Toona, Roxb.; Fl. Br. Ind. i. 568; Brandis For. Flora
72, Ind. Treos 145 ; Gamble Man. Ind. Timb. 157. The Toon tree.
Vern. Ttn, Hind.

A large tree with a dense spreading crown and thin dark-grey
bark which is smooth up to middle age. Leaves paripinnate, 1.2
ft. long, generally glabrous. Leaflets 8-30, usgblly opposite, 2-8 by
*7.2'5in., lanceolate or ovate-lanceolate, acuminate, sometimes pubes-
cent beneath ; margins entire, usually wavy ; base acute, somewhat
oblique ; petiolule *3-'7 in. long, slender. ~Flowers cream-coloured,
scented like honey, in ample drooping panicles. Calyz short ; lobes
ciliate. Petals *15-'2 in. long, free, oblong or ovate, ciliate. Disk
hairy at the orange-coloured lobes. Stamens 5, inserted on the lobes
of the disk. Stigma capitate, with a large depression at the apex.
Capsule septifragally dehiscent, *7-1 in. long by "2-'3in. diam., oblong
or oblanccoloid, dark-brown. Seeds reddisg-brown, light, with a
membranous wing at either end, about '5 in. long including the
wings.

D6~ and SARARANPUR FoRrEsTs and valleys in the II1LLs up
to 3,600 ft., generally along the banks of streams or in marshy
localities, e.g.,, Kéluwéla, Rémgarh, Jogiwéla; scarce with S&l.
Largely planted in avenues, along canals, and in gardens.

) Toon is a fast-growing species, attaining a girth of 60 inches
in little more than 30 years. Trees 70-80 ft. in height and 8-10 ft.
in girth are not at all uncommon. The heartwood is red, seasons
well, takes a fine polish, and is easy to work. It is durable and is not
eaton by white ants. Weight about 40 lbs. per c. ft. It is the chief
furniture-wood of Dehra Dun and the adjoining districts. The
leaves are sometimes lopped for fodder. A sulphur-coloured dye,
Basanti, is extracted from the flowers. The bark has astringent
properties and is used in medicine.
Leafless Jan., Feb. Fl. Mar. Apr. Fr. June, July.

2. C. serrata, Royle; Brandis For. Flora 73, Ind. Trees
145; Gamble Man. Ind. Timb. 160. The Hill Toon. Vern. Darit,
Darls, Darlot, Jaunsar.

A moderate-sized tree ; bark with regular longitudinal firsure;
from very early age. Leaves usually imparipinate, 2-3 ft. long.
Leaflets 12-24 pairs, 3-8 by 1-2'5 in., ovate-lanceolate, acuminate,
serrate, glaucous beneath when mature, very unequal-sided at the
base ; lateral nerves more or less straight ; petiolule "1-'2 in. long ;
rachis ‘and midrib of leaflets red until fully mature ; base of petiole
much flattened. Flowers pink, often 6-merous, in lax drooping stringy
panicles 3.5 ft. long (one of the largest inflorescences among Dicotyle-
cons) ; pedicels rusty-tomentose. Calyz cup-shaped ; lobes obtuse
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Petals about °2 in. long, oblong, glabrous. Disk glabrous. Stamens
alternating with sterile filaments. Capsule about 1 in. long by 5 in.
diam., ovoid, acute, dark-grey. Seeds winged only at the upper
end.

Valleys in JAUNSAR and TERRI-GAREWAL ascending to about ‘
8,000 ft. : Korwé, Bindlghdh below Konéin, Dhérigidh, Tons Valley ;
Morigidh, etc.

Wood light.red or flesh-colour. It is lighter (about 31 Ibs.
per c. ft.), coarser and more open-grained than that of Tocn, from
which it is further recognized by its fetid smell. It is uscd for
bridges, for hoops of sieves, for sleopers of sledge-roads, for jhempén-

les and such other purposes. The leaves and young shoots are
opped for cattle-fodder.

Leafless Fob., Mar. Fl. May, June. Fr. July, Aug.

Order 2.—=~0LACALES.

Fam. 23. OLACACEE; G.P. n. 45,

Trees or shrubs, sometimes climbing, often parasitic
upon the roots of other plants. Leaves usually alternate,
simple, exstipulate. Flowers regular, small, 4-5-merous,
1- or 2-sexual, in cymes or racemes, rarely solitary.
Calyz small, sometimes accrescent ; lobes 0 or tooth-like
and small, valvate or imbricate. Petals free or more
or less coherent, usually valvate. Stamens 3-15, free
or more or less monadelphous, all fertile or some re-
duced to staminodes ; anthers 2-celled, splitting longitu-
dinally. Disk usually hypogynous, cup-shaped. Ovary
always 1-celled above, imperfectly 3-5-celled below,
ovules pendulous from the apex of the central placenta ;
funicle dilated. Style simple or 0. Frust drupaceous,
1-celled, 1-seeded ; seed pendulous, albuminous.
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1. Olax, Linn. ; G. P. n. .
1. 0. nana, Wall,; Fl. Br. Ind. i. 576 ; Brandis For. Flora
75, Ind. Trees 148 ; Gamble Man. Ind. Timb. 163.

An undershrub with a woody rootstock from which annual
shoots about 2 ft. high spring up during the rains ; stems ribbed.
Leaves alternate, 1°5-2'5 by *3-'6 in, oblong-lanceolate, subsessile,
glabrous and light-green above, glaucous beneath ; margins recurved ;
midrib prominent beneath, straight; lateral nerves indistinct.
Flowers solitary, *4 in. across ; buds ovoid. Calyxminute, accrescent.
Petals 3, oblong-lanceolate. Fertile stamens 3, opposite to the petals ;
staminodes 5.6, bifid, longer than the fertile stamens. Ovary 1-
celled ; style simple, terminal. Fruit the size of a pea, globular.

On crests of the SAHARANPUR SiwALIKS behind Rénipur;
rather scarce.

Fl. Apr., May.

Fam. 24. AQUIFOLIACEA (ILICINEZ) ;
' G. P. n.46.

Trees or shrubs, generally evergreen. Leaves alter-
nate, simple, glabrous, usually coriaceous. Flowers
small, unisexual and often dicecious, in axillary fascicles
or congested cymes. Calyz 3-6-cleft, persistent, imbri-
cate in bud. Petals 4-5, white, imbricate, deciduous.
Stamens 4-5, hypogynous, free or adnate to the petals.
Disk 0. Ovary 3-16-celled ; style short. Fruit a drupe
with 2 or more 1-seeded stones. Seeds with a membra-
nous testa.

1. llex, Linn. ; G. P. n. 1.

Leaves coriaceous, serrate ; midrib depressed above,
prominent beneath. Flowers 4-54merous. Calyx small.
Corolla rotate ; petals free or connate at the base.
Stamens adhering to the base of the corolla. Ovary
2-12-celled ; style very short or wanting. Drupe globose
or ovoid, with 2-12 stones.
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Analysis of the Species.

Leaves coriaceous, serrate.
Petiole not exceeding *3 in. ; drupe with
2 stones . . . . . L I dipyrena.
Petiole up to *7 in. ; drupe with 4 stones 2. I. odorata.
Leaves membranous, entire.
(Petiole *5-1 in. long; drupe with 5
stones) . . . . . 8. I.excelsa.

1. I. dipyrena, Wall. ; Fl. Br. Ind. i. 599 ; Brandis For.
Flora 76, Ind. Trees 154 ;;Gamble Man. Ind. Timb. 168. The Hima-
layan Holly. Vern. Kanderi, Jaunsar.

A small evergreen tree with rough dark-grey bark. Leaves
3-5 by 1-1'7 in., elliptic, ovate on ovato-lanceolate, acuto or acu-
minate, spinous-serrate on young plants, nearly entire on old trees,
very coriaceous when fully grown ; lateral nerves indistinct ; petiole
*2-'3 in. long, channelled. Flowers "25 in. diam., whitish-groen,
tetramerous, in round axillary clusters, 2-bractcolate. Calya-lobes
broad-ovate, ciliate. Petals obovate, connate below in the male,
free in the female flowers. Ovary small; stigma sessile. Drupe

*3-'b in. diam., globose or ellipsoid, red when ripe ; stones usually 2,
longitudinally grooved.

Jaunsar and TEHRI-GAREWAL, 5-9,000 ft. Common about
Chakrata and Deoban and elsewhere on limestone soils.

Wood white, hard and close-grained, but cracks in drying and
is chiefly used for fuel.

FL Apr.-June. Fr. Aug.-Oct.

2. I. odorata, Ham.;Fl Br. Ind. i. 599 ; Brandis For.
Flora 77, Ind. Trees 165 ; Gamble Man. Ind. Timb. 168.

An evergreen trec ; branches rather slender. Leaves 4.7 b
1'5-2:6 in., oblong oblong-lanceolate or oblanceolate, acute or acumi-
nate, very regularly and minutely serrate, thinly coriaceous ; lateral
nerves somewhat more distinet than in the last specios ; petiole *3-'7
in. long, channelled. Flowers small, white, 4-merous, bracteolate,
in ghort axillary panicles. Petals of male flower. connate below, of
female flowers free. Stamens much longer than the petals. Ovary
globose, 4-celled ; stigma sessile.  Drupe ‘2 in. diam., globose, black ;
stones 4, trigonous.

OUTER HIMALAYA, €. g., be'ow Mussoorie and the M4lkot hills 3
also in the Valley of the Tons in JAUNsAR and TEHRI-GAREWAL,
3,000-4,600 ft. Bhdshla Block, Khunigédh, etc.

FL Apr. Fr. June.
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3, I, excelsa, (exsulca), Wall. ; F1. Br. Ind. i. 603; Erandis

For. Flora 76, Ind. 'I'ees 156 ; Gamble Man. Ind. Timb. 167. Vern.
Témars, U. P.

A middle-sized gracelul evergreen tree; bark mcderately
smooth, silvery-white outside, ycllowigsh and soft inside, with long
horizontal wrinkles ; young shoots pubescent. Leaves 2-4 by 125.2
in., elliptic oblong or ovate, finely acuminate, entire, rathermembra-
nous, glabrous and dark-green above, finely grey-pubescent beneath
when y>ung, afterwards quite glabrous ; lateral nerves ahout 8 pairs,
arcuate ; base aoute; petiole *5-1 in. long, channelled ; stipules
minute, caducous. Flowers 2-sexual, about *15 in, across, greenish-
white, usually &-merous, in 8-12-flowered axillary pubescent
umbels; peduncles -3-'7 in. long, compressed ; pedicels about *1 in.
long. Calya-lobes ovate, ciliate. Petals ovate-orbicular, recurved,
united at the base. Stamens dilated at the base, as long as the
petals, inserted on and alternating with them ; anther-lobes ovate.

Stigma sessile. Drupe globose, about *2 in. diam., with 5 3-sided
stones.

JaUNsAR and TEBRI-GAREWAL, 4,-6,000 ft. : Kiarigidh below
Kathidn, Mautérgddh, Lunigidh, etc. Rather scaroce.
Fl. May, June. Fr, Oct., Nov.

Order 3 —~CELASTRALES.
Fam. 25. CELASTRACEZ; G. P. n. 47.

Trees or shrubs, the latter erect or scandent. Leaves
opposite or alternate, simple, usually coriaceous;
stipules minute and caducous, or 0. Flowers 2-sexual or
polygamous, generally cymose. Calyz small, 4-5-lobed,
imbricate, persistent. Disk conspicuous, sometimes
lobed. Petals 0 or 4-5, imbricate, inserted on the disk.
Stamens 3-5, inserted on the disk, alternating with the
petals or, when the petals are absent, opposite to the
calyx-lobes. Qvary 3-5-celled, surrounded by the disk ;
ovules erect, usually 2 in each cell ; style none or short.
Fruit various. Seeds mostly arillate, sometimes winged,
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Analysts of the Genera,

Fruit a capsule; seeds arillate.
Fruit lobed winged or echinate ; leaves op-

: posite . . 1. EvoNymus;
Fruit never winged or echma.te rs.rely lobed
leaves alternate . . 2. CELASTRUS.
Fruit a drupe; seeds exarillate ; 5 (leaves sub-
_ opposite) . . . . . 3. ELZODENDRON.

1. Euonymus, Linn. ; G. P. n. 1.

Trees or shrubs, the latter rarely scandent. Leaves
opposite ; stipules caducous. Flowers 2-sexual, 4-5-
merous. Calyx flat or recurved. Disk broad, fleshy,
4-b-lobed. Petals often with coloured veins. Stamens
inserted on the disk. Qwary sunk in the disk ; style
short. Fruit a capsule, 3-5-lobed -angled or -winged,
rarely echinate ; dehiscence loculicidal. Seeds enclosed
in a fleshy arillode.

Analysis of the Species.

Ereot shrubs or trees. Capsules without prickles.
Flowers (usually) 6-merous.
(Leaves coriaceous ; capsules not winged) 1. E. tingens.
Flowers 4-merous.
Leaves membranous.
Capsules 4-winged . . . . 2. E. fimbriatus.
Capsules 4-lobed . 5. E. Hamiltonianus.
Leaves coriaceous ; (capsules4 wmged) 4. E. pendulus.
Scandent shrub, Ca.psules covered with
prickles ; leaves subcoriaceous . . 3. E. echinatus.

1. E. tingens, Wall. ; Fl. Br. Ind. i. 610 ; Brandis For.
Flora 79, Ind. Trees 158 ; Gamble Man. Ind. Timb. 172. Vern.
Bhambeli, Roini, Jaunsar.

An evergreen shrub ; bark dark ash.coloured, tubercled or
corky, bright-yellow inside. Leaves 1'5-3 by -7-1'3 in., elliptic
oblong or ovate-lanceolate, acute or acuminate, olosely gerrate or
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crenate, glabrous, rugose and dark-green above, pale beneath ;
lateral nerves faint ; stipules brown, fimbriate ; petiole *2--3in. long.
Cymes dichotomous, axillary or sub-terminal ; peduncles :5-2 in.
long, compressed. Flowers usually 5-merous, about *5 in. diam.
Calyz-lobes irregularly divided or fimbriate. Pefals orbicular, dull-
white, crenulate, marked with brown or purple veins. Stamens
shorter than the petals. Stylesubulate. Capsule *5in. long, globose,
3-5-aggled, not winged. Seeds enclosed in an orange-coloured
arillode.

Jaunsar and TEurI-GarREWAL, 6.-10,000 ft. Common at
Chakrata, Bodyir, Deoban, Kondin ; Deot4, eto.

The wood is fine-grained, compact and hard, but is seldom °
used exoept for fuel ; weight 47 lbs. per o. ft. The corky outer bark
of old stems gives a yellow dye.

Fl. Apr.-June. Fr. Aug., Sept.

2. E, imbriatus, Wall. ; Fl. Br. Ind. i. 611. Syn.—E.
lacerus, Ham. ; Brandis For. Flora 78, Ind. Trees 168 ; Gamble Man.
Ind. Timb. 171. Vern. Lickhoi, Angdo or Angdu, Jaunsar.

A small deoiduous tree with smooth grey bark ; branchlets
reddish-brown, compressed. Leaves 1'5-3 by *8-1'3 in., ovate,
acuminate, finely doubly-serrate, membranous, glabrous; lateral
nerves 4-6, very slender; margins reddish-brown when young;
petiole-2-3 in. long ; stipules linear, deciduous. Cymes umbelliform,
mostly from the base of current year’s shoots ; peduncles 1-3 in.
long, with 3-7 very slender branches ; pedicels capillary. Flowers*'15
in. diam., tetramerous. Petals oream-oolour, ovate, entire. Anthers
on short filaments. Capsule *3-5 in. diam., globose ; wings usually
4,3 in. long, tapering. Seeds ovoid, enclosed in a red arillode.

Fairly common in JAUNsA® and TEHRI-GARHWAL, 6,-10,000

ft., generally affecting shady aspeots.—Deoban, Kondin, Mund4li,
etc.

Wood white, compact, tough, close- and even-grained ; weight
about 48 lbs. per c. ft. It is carved into spoons. The leaves and
branches are lopped for fodder. The seeds are often strung up as
beads.

Fl. Apr., May. Fr. Augt. Oot.

According to Rai Bahadur Keshavénand, E. frigidus, Wall, —
Fl. Br. Ind. i. 611. Vern. Angdu, Jaunsar,—occurs in moist places
in the Deoban Range, JAUNSAR. It very closely resembles
E. fimbriatus differing only in having suceulent young shoots, longer
and narrower leaves with simple serratures, and much smaller flowers
on weak succujent peduncjes and pedicels.
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3. E. echinatus, Wall. ; Fl. Br. Indi. 611 ; Brandis For.
Flora 80, Ind. Trees 158 ; Gamble Man., Ind. Timb. 170. Vern.
Ldduls, Garhwal.

A climbing shrub adhering to rocks and trees by dense tufts of
adventitious roots; shoots quadrangular. Leaves variable, *5-3
by *2-1 in., ovate- or oblong-lanceolate, acute, crenate or obtusely
serrate, subcoriaceous, glabrous; main lateral nerves 8-10 pairs,
prominent beneath, join'm% into an intramarginal vein; petiole
margined, of the largest leaves *3 in. long. Flowersabout-2 in.
diam., greenish, in short axillary cymes. Capsule '3 in. diam.,
globose, covered with dark-coloured spines.

Fairly common in JaAuNsarand TEHRI-GAREWAL, 7,-10,000 ft.
Deoban, Bhajkoti, Mund4li; Deotd, ete.

Fl. Mar., Apr. Fr. Aug., Sept.

4. E, pendulus, Wall.; Fl. Br. Ind. i. 612 ; Brandis For.
Flora 79, Ind. Trees 159 ; Gamble Man. Ind. Timb. 172. Vern.
Bhambéld, Jaunsar.

A small evergreen tree or large shrub with a short trunk,
numerous spreading branches and pendulous branchlets ; bark grey,
corky. Leaves 3-5 by 1-1'5 in., oblong-lanceolate, equally acute at
both ends, sharply serrate, coriaceous, glabrous, shining above;
lateral nerves indistinot ; midrib pale, prominent ; petiole ‘3-4 in.
long, channelled ; stipules minute. Cymes axillary or supra-axillary ;
peduncles 1-2 in. long, much compressed. Flowers *3-5 in. diam.,
4-merous. Calyz-lobes obtuse, fimbriate. Petals about *2 in. long,
oblong, whitish, fimbriate. Stamens short ; anthers ovate. Style
short, filiform. Capsule *5 in. diam., 3-4-lobed and sharply angled,
more or less winged ; arillode reddish-orange.

Open shady aspeots and ravines in JAUNsAR and TEHRI-
(GARHWAL, ascending to 8,500 ft.— Korwé4 forest, Tutué and Bimnai
Gédhs, Konédin ; Lambétdoh, ete. Very common about Mussoorie.

Wood olose- and even-grained ; weight 35-40 lbs. per o. ft. It
is, however, rarely used except for fuel.

Fl. Apr., May. Fr. June, July.

5. E. Hamiltonianus, Wall.; FL Br. Ind. i. 612;
Brandis For. Flora 78, Ind. Trees 189; Gamble Man. Ind. Timbh.
171. Vern. Dadil, Dhirud. Jaunsar.

A large deciduous shrub with a thick cork ashy-grey bark.
Leaves variable, 2-6 by *7 1'7 n., oblong or ovate-lanceolate, acumi-
nate, finely serrate, membranous, glabrous, dull-green, not shin-
ing ; petiole *3-'5 in. long. Cymes dichotomous, axillary or intra-
axillary ; peduncles about.7-fiowered. Flowers about 3 in, diam.,
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greenish-white. Petals *2--3 in. long, lanceolate or strap-shaped,
margins revolute. Stamens and style *1 in. long. Capsule *2-4 in.
diam., turbinate, deeply 3-4-lobed, yellow when ripe. Seeds en-
olosed in a scarlet arillode.

TEHRI-GAREWAL, 8,-9,000 ft., generally in shady localities ;
Kotigidh, Bslch4, etc. Rather scarce in JAUNSAR ; Agragédh near
Deoban ; also Bodyér.

Wood white, soft and close-grained, used for carving into
laggss. Weight about 40 lbs. per c. ft. The branches are lopped for
fodder.

Fl. Mar.-Msay. Fr. Aug.-Nov.

2. Celastrus, Linn. ; G. P. n. 16.

Erect or climbing shrubs. Leaves alternate ; stipules
minute, deciduous, sometimes 0. Flowers small, 4-5-
merous, 1-sexual or polygamous. Disk broad. Petals
usually spreading. Stamens inserted on the margins of
the disk. Owvary 2-4-celled, free or immersed in the
disk, with 2 ovules in each cell ; style short ; stigma
simple or 3-lobed.  Fruit a globose or obovoid loculicidal
capsule, 1-3-celled. Seeds 1-2 in each cell, more or less
enveloped in an aril.

Analysis of the Species.

An unarmed climbing shrub. Flowers in large
terminal panicles . . . .
Armed erect shrubs or trees, Flowers in small
axillary cymes. .
A shrub ; leaves ovate or obovate |, . . 2. C. Royleana.

A tree ; leaves lanceolate . . . . 8. C. rufa.

1. C. paniculaia.

1. C. paniculata, Willd. ; Fl. Br. Ind. i, 617; Brandis
For. Flora 82, Ind. Trees 162 ; Gamble Man. Ind. Timb. 175. Vern.
Madlkdngns, Mdlkdkni, Hind.

Alarge woody climber withcorky bark; young shoots marked
with lenticols. Leaves very variable in size and shape, generally 2-4
by 1'56-3 in., obovate orbicular elliptic or oblong-lanceolate, shcru.
acuminate, crenate, more or less coriaceous, glabrous ; base a ute ;
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lateral nerves 4-6 pairs, parallel to the margins ; petiole ‘4-'6 in.
long. Panicles terminal, large, drooping, pubescent, branching into
compound cymes. Flowers ‘15 in. across, pale-green. Caly-lobes
rounded, toothed. Petals oblong. Anthers large, about the size of
the petals. Ovary free; stigma simple. Capsule *4-'5in. diam.,
globose, usually 3-celled, bright-yellow when ripe. Seeds 1-2 in
each coll, black, enclosed in & red arillus.

Common in the DON and SauiraNeUr ForEsts, also at low
elevations in JAUNSAR and the OUTER HiMaLAYA. It has astriking
appearance when in fruit, which hangs gracefully like bunches of
yellow beads.

The leaves and seeds are used in country medicine. An oil is
extracted from the seeds which is believed to have great medicinal
virtue, and is also used for burning.

FlL. Apr.-June. Fr. Cold season.

2. C. Royleana, Wall.: Syn.—Qymnosporia Royleana,
Wall. ; Fl. Br. Ind. i. 620 ; Brandis Ind. Trees 163, Celastrus spincsa,
Royle; Brandis For. Flora 80; Gamble Man. Ind. Timb. 176.
Vern. Gudla Ddrym, Hind.

A thorny shrub 8-10 ft. high ; bark thin, grey, corky ; spines
*6-1 in. long, axillary, straight, slender. Leaves ‘5-2 by *3-12 in.,
obovate or ovate, serrate crenate or subentire, coriaceous, very
slightly pubescent when young, lateral nerves faint; tip acute
rounded or emarginate; petiolo 12 in. long. Cymes axillary,
shorter than the'leaves ; pedicolsslender. Calyz-lobesciliate, Petuls
°1 in. long, whitish, ovate-oblong. Owvary sunk in the Heshy disk.
Capsule ‘2-'3 in. diam., turbinate, 3-cornered; sceds partially
covered with a white aril.

Banks of the Jumné near Dékhpathér, also Ambéri, in the
Dby ; and Bidshéhibdgh and Khéré in the Sandranpur DisTrICT.
1t is likely to be mistaken for Flacourtia Ramontchi, which it closely
resembles in foliage and general appearance.

Fl. and Fr. almost throughout the year, but more generally in
the cold season.

3. C. rufa, Wall.; Brandis For. Flora 80 ; Gamble Man.
Ind. Timb. 176. Syn.—Gymnosporia rufa, Wall. , F1. Br. Ind. i. 620.

Atree armed with short axillary spines ; very young leaves and
inflorescence slightly rusty-pubescent (whence theyspongﬁc name),
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otherwise glabrous. Leaves 2.4 by ‘7-1'3 in., oblong-lanceolute,
acuminate, spinous-serrate, subcoriaceous, pale beneath ; midrib
stout, prominent beneath ; lateral nerves much branched, fhint ;
petiole *2-°3 in. long. Cymes axillary, fascicled, ‘2-"5 in. long;
branches and pedicels reddish, capillary. Flowers whitish, very
small. Petals ‘1 in. long. Siigma lobed, spreading. Capsule 2-'3
in. diam., turbinate, 3-lobed, 3-celled, 3-seeded ; seeds black, enclosed
in a yellow arillus.

Very scarce. Has been only once found by Mr. J. F. Duthie
in the khud below Zabarkhet at MUSSOORIE.

FL Mar., Apr. Fr. May, June.

The following species are also likely to occur in the
region of this Flora :—

C. acuminata, Hook. f. Syn.—GQymnosporia acuminata, Hook
f.; FL Br. Ind. i. 619. Leaves 2-3 in. long, narrowly ovate-oblong
serrate, acute at both ends, membranous. Capsule about *5 in.
diam., 2-celled, 2-seeded.

C. montana, Roxb. Syn.—Gymnosporia montana, Roxb., FI.
Br. Ind. i. 621, Celastrus senegalensis, Lam. ; Brandis For. Flora 81,
Ind. Trees 163. Leaves subsessile, 1-2 by '3-'8 in., oblanceolate or

obovate, crenulate, coriaceous. Capsules ‘15 in. diem., 1-3-celled,
black.

3./, Eleeodendron, Jacq. fil. ; G. P. n. 28.

L/ E. glaucum, Pers. ; Fl. Br. Ind. i. 623 ; Brandis Ind:
Trees 164. Syn.—E. Roxburghii, W. & A. ; Brandis For. Flora 82 ;
Gamble Man. Ind. Timb. 178. Vern. Dhkebri, Hind.; Jangéla,
Jangél, E. Dn; Pdnidla, W. Din.

A moderate-sized or large tree, often with reddish branchlets ;
batk dark-grey, smooth, blood-red inside, exuding when cut a profuse
watery sapfrom the cambium-layer. Leavesopporite orsub-opposite ;
less frequently alternate, 2-6 by 1-3 in., elliptic ovate oblong or
obovate, acuminate, crenate sub-coriaceous, glabrous, dark-green
and shining above, glaucous,beneath (whence the specific name) ;
main lateral nerves about 10 pairs, slender ; petiole 4.1 in. long,
channelled. Cymes axillary, dichotomous, 3-6 in. long; peduncle
1.2'5 in. long, often red. Flowers ‘2 in. diam., whitish. Calyz 4-5-
cleft ; segments obtuse. Disk fleshy. Petals 4.5, about, °1 in. long,
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oblong. Stamens 4.5, short, inserted under the edge of the disk;
filaments recurved. Ovary adnate to the disk; style very short.
Fruit a dry obovoid drupe, *4-'6 in. long, 1-celled, 1-seeded, tipped
with the persistent style, mostly sterile (rgproduction chiefly by
root-suckers).

SiwaLIE DivisioN also in valldys in the HiLLs, generally
affe:ting a clayey binding soil, and consequently with 84in in £41
forests.—Théno, Lachiwdla, Karwdpéni, Timli Pass, Dholkhand,
Rénipur, Ké'si, etc.

Wood moderately hard, even- and close-grained, deep-red
when fresh-cut, turning light-brown in seasoning ; weight 40-50 1bs.
per c. ft. It takes a fine polish, and is used for cabinet-work and
picture-frames. Forest contractors in the Dén generally convert it
into karries, which are exported into the plains districts and sold
thore as S41.  ‘‘ The root is believed to be a specific for snake-bites,
and the bark is used in native medicine.”—8ir D. Brandis.

" Leafless in Apr. FI Feb..June. Fr. Jan.-June of the next
year.

FaM. 26. RHAMNACEZ G. P. n. 49.

Trees or shrubs, often armed. Leaves simple, gene-
rally alternate ; stipules small, sometimes changed into
prickles. Flowers 1-sexual or polygamous, green or
yellow, small, usually in axillary cymes. Calyz 4-5-
cleft, sometimes superior ; lobes triangular, valvate in
bud. Petals 4-5 or 0, involute, inserted on“fhe throat
of the calyx-tube, alternating with and generally shorter
than the calyx-segments. Dssk various. Stamens 4-5,
opposite to the petals and often enclosed within their
folds ; anthers versatile. Owvary free or more or less
immersed in the disk, usually 3-celled, with one erect
ovule in each cell.; styles united. Fruit various,
generally indehiscent ; seeds 1-4.
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Analysis of the Genera.
Ovary superior or half-superior. o
Scandent shrubs. Fruit terminating in a Jong
wing . . . . . . . L °VeENTILAGO.
Generally erect shrubs. Fruit not winged.
Disk thick, filling the calyx-tube.
Leaves more or less oblique, 3-5-nerved at
the base.
Armed. Fruit with a 1-4-celled stone ;
pedunocle not thickened .
Unarmed. Fruit 3-seeded; peduncle
thiokened in fruit . . . 5. HoVENIA.
Leaves symmetrical, penninerved.
Leaves alternate ; drupe 2,celled, 2-seeded 3. BERCHEMIA.
Leaves opposite or sub-opposite; fruit
3-celled, 3-seeded . . . . 6. SAGERETIA.
Disk thin, lining the calyx-tube.
(Leaves symmetrical, alternate ; fruit 2-4-

2. szytjnvs.

seeded) . . . . . . 4. REAMNUS.
Ovary inferior. Cirrhose climbing shrubs.
Flowers racemed ; fruit winged . . . 7. GouaNiaA,

Flowers umbelled ; fruit not winged . . 8. HELINUS,

1. Ventilago, Geertn. ; @. P. n. 1.

1. V. calyculata, Tulasne; Fl. Br. Ind. i. 631;
Brandis For. Flora 96, Ind. Trees 168 ; Gamble Man. Ind. Timb.
180. Vern. Kdli-bel, Dun.

A large woody olimber generally with strong tendrils ; branch-
lets pubescent ; bark dark-grey. Leaves 2-4 by 1-2°5 in., ovate- or
oblong-elliptic, more or less acute, crenate or entire, subcoriaceous,
pubescent when young; lateral nerves 6-8 pairs, arcuate; base
unequal; petiole ‘2-'4 in., pubescent. Flowers numerous, small,
greenish, in large terminal panicles. Calyz pubescent; lobes 5,
keeled inside. Petals 5, deflexed. Disk 5-lobed, filling the calyx-
tube, Ovary 2-celled, sunk in the disk ; style short, prolonged and
winged on both sides in fruit. Fruit a sub-globose nut, about ‘2 in.
diam., girt about the middle by the rim of the adherent oalyx-tube
aad prolonged into a wing which is 1-1'56 by *8-'4 in., linear,
strongly reticulate and with & prominent straight midrib,

E
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Shady mixed forests and ravines ih SamiraxrPurand the DN ;
— Kasimri, Chilliwila ; Thino, Kéluwéla, Nakraunda, Lachiwéla,
Dadbli, Réiwéla, Khmn, eto.

Wood pale-yeliow, tough, sapable of being used for fus].
F1. Feb., Mar. Fr. May, June.

2. Zizyphus, Juss. ; G. P.n. 4.

Trees or shrubs, sometimes sarmentose, usually
armed with stipulary prickles. Leaves alternate, more
or less distichous, subcoriaceous, 3-5-nerved at the base.
Flowers small, in axillary fascicles or cymes. Calyx
5-fid ; lobes keeled within. Petals b or 0, deflexed.
Disk 5-10-lobed, coating the calyx-tube; edges free.
Stamens 5. Ovary immersed in the disk and adnate to it
at the base, 2-4-celled ; styles 2-4, free or partly con-
nate. Fruit a fleshy or dry drupe with a hard 1-4-celled
and 1-4-seeded stone.

Analysis of the Species.

Flowers fascicled or in sessile cymes.
Leaves broad-ovate or suborbicular, glabrous
above, felted beneath ; drupeover ‘5in.long. Y. Z. Jujuba.
Leaves ovnte-lanoaola.te, acuminate ; drupe
about 3 in. diam.
An erect shrub. Leaves wholly ghbtous,

priokles usually in pairs 2. Z. ozyphylta.
A atraggling shrub. Leaves hairy on both sur-
faces ; prickles solitary 3. Z. GEnoplia.

Flowers in peduncled oymes ; leaves generally
obtuse, glabrous above.

Cymes short, simple; drupe 1 in. diam., dry,

tomentose, 3 3-cellod . & Z. aylopyra,
Cymes long, panicled ; drupe 3in diam ﬂeshy,
glabrous, lcelled . . 5. Z. rugosa,

1. Z. Jujuba, Lam. ; F1. Br. Ind. i. 632; Brandis Fot.
Flora 86, Ind. Trees 170 ; Gamble Man. Ind, Tlmb 181. Vern. Ber,
Beri, Hind. The oultivated variety is called Pewandi or Pemds Ber,
snd the degraded form Jhdr Beri, Hind. .
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A moderate-sized tree, almost evergreen ; bark dark-grey or
nearly blaok, with long deep vertical exacks, reddish and fibrous
inside ; young parts rusty-tomentose. Leaves very variable, 1-4
by °6-3 in., suborbicular, elliptie or ovate, closely serrulate or entire,
rounded at both ends, dark-green glabrous and often shining above,
densely woolly-tomentose beneath; base more or less oblique,
strongly 3-nerved, nerves closely penniveined ; petiole ‘1-'6 in. long ;
prickles solitary or in twos. Flowers greenish-yellow, in short
axillary oymes or fasoicles, soarcely exceeding the petioles. Calyz
glabrous within. Petals concave, reflexed. Disk 10-lobed. Ovary
2-oelled ; styles 2. Drupe 2-celled, very variable in size and shape,
*5-16 in. long, globose to ellipsoidal or obovoid-acuminate, red or
orange when ripe,

Extremely common and gregarious along the foot of the Sarf«
RANPUR SIWALIKS, especially at Beribara. Represented in the DY N
by what appears to be a degraded form, which is common as a bush
in grass-lands. The Pewands Ber is oultivated in gardens, especially
in SAHARANPUR.

Wood hard, compact, tough, reddish; annual rings not
distinct ; weight 43-62 lbs. per c. ft. Itisused for agrioultural
implements, and is very good for fuel and charcoal. The fruit is
eaten. Lac is produced on its branches. The branches and leaves
are lopped for fodder.

Fl. Sept.-Nov. Fr. Deo.-Feb.

2. 2. oxyphylla, Edgew. ; Fl. Br. Ind. i. 634; Brandis
For. Flora 85, Ind. Trees 171 ; Gamble Man. Ind. Timb, 183. Vern.
Beri, Jaunsar.

A thorny shrub, ususlly with a few scattered hairs on young
parts, otherwise quite glabrous ; bark thin, brown. Leaves 1-2 by
*7-1'3 in., ovate-lanceolate, gradually aouminate, muoronate, finely
serrate, rather membranous, glabrous; base subcordate, oblique,
8-nerved ; petiole 2-4 in. long, slender ; priokles weak, usually in
twos, one of which points upward. Flowers pale, in axillary
fagoicles, about *15 in. diam. ; pedicels slender, *2-'3 in. long. Calya-
lobes triangular, acute. Petals olawed. Disk thin, 5-lobed. Ovaury
2-celled ; styles 2, united to beyond the middle. Drupe about ‘3 in.
long', ovoid, fleshy, 2-celled and 2-seeded, less frequently 1-celled
and 1-seeded, orange-red when ripe but drying black ; seeds brown
plano-convex.

Up to 6,000 ft. in JAUNSAR and TEARI-GARHEWAL, generally
!‘:omd villages and in open valleys : Bindlgadh, Dhérmigadh, Siligédh,
etoc.

2
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Wood white, moderately hard. It is often planted in hedges
and also for its acid fruit which tastes like tamarind.

Fl. May, June. Fr. Oct., Nov.

3. Z. (Enoplia, Mill ; Fl. Br. Ind. i. 634 ; Brandis: For.
Flora 86, Ind. Trees 170 ; Gamble Man. Ind. Timb. 183. Vern.
Makoh, Sahéranpur.

A thorny shrub with long sarmentose branches ; bark rough,
dark-grey. Leaves 1°2 by *7-1 in., very obliquely ovate-lanceolate,
mucronate, obscurely orenate-serrate or subentire, more or less
pubesoent above, softly rusty-tomentose beneath ; base 3-4-nerved ;
petiole ‘1--3 in. long, pubescent, rather stout; prickles small,
recurved, generally solitary. Cymes dichotomous, compressed.
Calyz tomentose outside. Petals obtriangular. Ovary 2-celled :
styles 2, united to above the middle. Drupe about 25 in.
diam., sub-globose or ovoid, black when fully ripe, with a scanty
mealy acid pulp, 2-celled, 2-seeded, but generally 1-celled and
1-seeded by abortion.

Common along the foot of the SAHARANPUR SIWALIKS. Some-
what rare in the DN being found only about Pardni.

The long branches are much in demand for fencing round
fields, and the plant is often grown in hedges. The fruit is eaten.

Fl. Apr., May. Fr. Cold season.

4. Z, xylopyra, Willd.; Fl. Br. Ind. i. 634; Brandis
For. Flora 90, Ind. Trees 171; Gamble Man. Ind. Timb. 183.
Vern. Bhander, Kath Ber, Din and Sshiranpur,

A large ereot shrub ; branches more or less straggling ; young
shoots rusty-tomentose ; bark thin, brownish-grey, smooth or rough
with small exfoliating scales. Leaves 1-3'5 by *7-25 in., orbicular,
broadly elliptic or obovate, serrulate, obliquely sub-cordate or
rounded at the base, tip rounded or acute, slightly pubescent along
thé nerves, otherwise glabrous above, brown-pubescent beneath ;
petiole *1--3 in., tomentose ; prickles usually in twos, one straight, the
other recurved, often wanting. Cymes axillary, peduncled. Flowers
soarcely °1 in. diam. Calyz-lobes keoled only at the apex. Peials
reflexed. Disk thin, 5-angled. Ovary usually 3-celled; styles 3,
almost free. Drupe about 1 in. diam., globose, often depressed at
the onds, more or less whito-tomentose, 3-celled, dry, not edible.

Common in the DUN and SABARANPUR D1sTRIOTS, generally in
gerub forests, but is sometimes also found with S4).
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Wood yellowish-brown, hard and durable, algo easy to work,
but is seldom used except for fuel ; weight about 50 lbs. per c. ft.
The bark is used for tanning, and the leaves for fodder. The fruit
is used to give a black dye to leather.

Leafless Mar., Apr. Fl Apr., May. Fr. Cold season.

5. Z. rugosa, Lam. ; Fl. Br. Ind. i. 636; Brandis For.
Flora 89, Ind. Trees 171; Gamble Man. Ind. Timb. 184. Vern.
Bkand Ber, Din.

A small evergreen tree ; branches few, somewhat straggling ;
young parts generally rusty-tomentose, bark dark-grey or nearly
black, deeply cracked into thick rectangular scales. Leaves 2-4 by
1'7-3'5 in., sub-orbicular ovate or elliptic, closely serrulate, sub-
acute, obliquely rounded or sub-cordate at the base, dark-green
and glabrous above, thickly grey- or rust?r-fe]ted beneath ; basal
nerves 3, each closely penniveined ; petiole *2-°3 in. long, stout ;
prickles fow, usually solitary, recurved. Cymes arranged in long
axillary or terminal panicles which are often 1 ft. long, rusty-
tomentose throughout. Calyx-lobes not keeled. Petals 0. Disk
5.angled, hairy. Owvary 2-celled ; styles 2, united bolow the middle.
Drupe about ‘3in.long, globose or pyriform, 1-celled, 1-seeded.

Along the foot of the Négsidh Hill and at Rdmgarh in the
DX, alsoin valleysinthe HILLs upto 3,000 ft. ; not very common.

Wood reddish, moderately hard, but warps and is liable to be
attacked by insects. It is used chiefly for {fuel. 'I'he fruit is eaten
and the leaves are lopped for fodder.

Fl. Mar., Apr. Fr. Rainy season.
3. Berchemia, Neck.; G. P. n. 8.

Unarmed erect or climbing shrubs. Leaves alter-
nate, closely penninerved. Flowers usually 5-merous
and 2-sexual. Calyz persistent. Petals usu .lly obovate
or oblanceolate. Disk lining the calyx-tube. Ovary
9-celled, sunk in the calyx-tube, but not adnate to
it. Frust a drupe or a berry, usually tipped with the
remains of the style ; kernel 2-celled, 2-seeded.

Analysis of the Species.

A climbipg shrub. Leaves 2-4 in. long . 1. B. fl ribundo;
An erect undershrub. Leaves about ‘8in. long . 2. B. lineals.
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AV .

1. B, floribunda, Brongn.; Fl. Br. Ind. i. 637;
Brandis For. Flora 91, Ind. Trees 169 ; Gamble Man. Ind. Timb.
184. Vern. Kouloi or Kéuloi, Jaunsar ; Amili, Garhwal.

A large climbing shrub; bark thin, whitish outside, inner
layer purple. Leaves 2-4 by 1-2 in., ovate or oblong, w\\minate,
thinly sub-coriaceous, glabrous, rounded or sub-cordate at the base 3
lateral nerves 10-12 pairs, straight, parallel, slender but distinct ;
petiole -5--7 in. long, terete ; stipules 2-fid. Flowers minute, ** 3-10
in cymose clusters, arranged in racemes 2-3 in. long, which again
form large tevminal panicles.””—8ir D. Brandis. Frust-3-5in. long,
ovate-oblong or cylindrical, fleshy.

Swampy localities in the DN, e.g., Kéluwéla, Nakraunda
Jogiwéla, etc., and in shady ravines up to 4,500 ft. in the HiLws,
e.g., Bindlgadh, Chétrégidh, etc.

Fl. May-July. Fr. Feb.-Apr.

2. B lineata, DC.; Fl. Br. Ind. i. 638; Brandis For
Flora 91, Ind. Trees 169; Gamble Man. Ind. Timb. 184. Vern.
Angdri, Jaunsar.

An undershrub 3-5 ft. high, with smooth shining bark ; young
shoots puterulous. Leaves variable, gencrally about '5 in. long,
oblong or ovate, elegantly marked underneath with 6-8 pairs of fine
straight nerves ; potiole -1--2 in. long, slender ; stipules bristle-like.
Flowers minute, in axillary or terminal clusters. Calyx-lobes linear,
Petalslinear-lanceolate. Berry '25-'4 in. long, cylindrical, blue when
ripe.

JaUNsar and TEHRI-GAREWAL, 8-9,000 ft. ; not very common..
Bajaméra ; below *‘ Snow View ”” and at Kanjatra, Deoban, etc.

Fl. May-July. Fr. Sept.

B. Edgeworthii, Lawson ; Fl. Br. Ind. i. 638; Brandis Ind.
Trees 169 ; a shrub closely rosembling the above, but with glabrous
branches, 6-merous flowers, and somewhat larger leaves and fruit,
has also been found in JAUNsAr and TERRI-GAREWAL, e. g., Durani

. DbLér, Oshl&, Kanjitra, etc.—AMr. J. 8. Gamble.

4. Rhamnus, Linn. ; G. P. n. 10.

Shrubs or trees, sometimes with spinescent branch-
lets. Leaves alternate or fascicled (by the arrest of the
growth of the branchlets), penninerved. Flowers uni-
s xual or polygamous, in axillary fascicles or cymes.
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Calyz 4-5-fid ; lobes keeled within. Disk thin, lining
the calyx-tube. Petals 4-6 or 0. Stamens 4-5, inserted
with the petals on the edge of the disk ; filaments
short. Ovary free, 3-4-celled, narrowed into a 3-4-
celled style; stigma papillose. Fruit a berry-like
drupe, 2-4-celled, 2-4-seeded, seated on the persistent
calyx-tube.

Analysie of the Spectes.

Erect shrubs or trees,
Spinescent shrubs. Leaves mostly fascicled ;
flowers 4-merous.
Leaves sub-coriaceous, alternate on growing
shoots ; stem ash-coloured . . L R persicus.
Leaves membranous, sub-opposite on grow-
ing shoots ; stem shining dark-grey . 2. R.dahuricus.
Unarmed, shrubs, Leaves not fascicled ;
flowers &-merous.
Leaves membranous ; branchlets purple ;
cymes sessile . . . .
Leaves sub-coriaceous ; branchlets green ;
cymes racemed . . . .
A prostrate shrub, not armed.
(Leaves coriaceous ; flowers 5-merous) . . 6. R. procumbena.

3. R. purpureus.

4. R. triqueter.

1. R. persicus, Boiss. ; Fl. Br. Ind. i. 638 ; Brandis For.
Flora 93 ; Gamble Man. Ind. Timb. 185. Vern. Chirla, Dan. ,

A deciduous shrub with a short erect tyunk and stiff branches,
often armed ; bark smooth, ash-coloured; epidermis peeling oft
generally in vertical strips. Leaves alternate on growing shoots, fas-
oicled on arrested branchlets, *5-2 in. long, ovate elliptic lance.
olate or obovate, acute acuminate or rounded at the tip, minutely
serrulate or entire, sub-coriaceous, slightly tomentose beneath ;
petiole minute to 3 in. long. Flowers 4-merous, short-pedicelled,
dicecious, in axillary fascicles. Petals small, linear. Frust about -2
in. diam., obovoid or turbinate.

Inthe DN at Mothronwéla, and nearthe Harbanswéla Chauki 3
also in JAUNSAR up to 6,000 ft., e. g., Said, the slopes below Konain
village, etc. . .

The fruit is eaten, and the leaves are browsed by goats.
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Fl. Mar.-May, before the new leaves, but generally throughout
the year. Fr. Chiefly Nov., Dec.

v 2. R. dahuriens, Pall.; Fl. Br. Ind. i. 639. Syn.—R.
virgates, Roxb. ; Brandis For. Flora 92, Ind. Trees 172 ; Gamble Man.
Ind. Timb. 185. The Himalayan Buckthorn. Vern. Thanthdr,
Jaunsar ; Chaurdhd, Garhwal.

Adeciduousshruborsmall tree, generally with a stoutspineat
the forks of the branches; bark dark-grey, thin, smooth, shining,
peeling off in horizontal rolls. Leaves gencrally sub-opposite on
growing shoots, fascicled on arrested branchlets, *5-2 by -2-1 in.,
rhomboidal ovate or ovate-lanceolate, acuminate, minutely serru-
late or entire, membranous, slightly pubescont beneath when
young ; lateral nerves 3.5 pairs, slonder ; baso acute ; petiole 1-4
in. long. Flowers 4-merous, in dense axillary fascicles; buds
pointed ; pedicels long or short, filiform. Calyz-tube campanu-
late. Petals minute. Fruit about "15--25 in. diam., globose.

Common in JAUNSAR and TEHRI-GARHEWAL betweéen 3,000 and
9,000 ft., also along the Bindél nil4, Denra DON.

The wood is hard and close-grained ; weight 56 lbs. per
c. ft. Capable of being usod for agricultural implements. “ The fruit
is bitter, emetic and purgative, and is given in affections of the
spleen.”—Mr. J. 8. Gamble.

FL Apr.-June. Fr.Coldseason. Often fl. and fr. throughout
the year.

3. R. purpureus, Edgew.; Fl. Br. Ind. i. 639;
Brandis For. Flora 91, Ind. Trees 173; Gamble Man. Ind. Timb.
186. Vern. Luhish, Lhish, Jaunsar.

An unarmod deciduous shrub; bark thin, smooth. Leaves
alternate, 2-4 by 1.2 in,, elliptic or ovate-lanceolate, acuminate,
serrate or crenate, membranous, pubescent boneath when young ;
lateral nerves 6-10 pairs, somewhat arcuate, prominent. Flowers
2-sexual, 5-merous, in short axillary cymes ; buds ovoid. Calyz cup-
shaped ; segments acute. Petals usually 0. Style short, 3-cleft,
Drupe about "2-'3in. diam., sub-globose or pyriform.

JAUNSAR and TERRI-GAREWAL, between 4,500 and 9,500 ft.
Common at Deoban, Mundéli ; Deot, etc., generally on open shady
aspects.

Wood brownish-groy, close-grained ; weight 41 lbs. per ¢, ft:
Ihe fruit is ured as & purgative. :

Fl. May, June. Fr. July-Oct.
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4. R, triqueter, Wall. ; FL. Br, Ind. i. 639 ; Brandis For.
Flora 92, Ind. Trees 173 ; Gamble Man. Ind. Timb. 186. Vern.
Katherd, Jaunsar ; Gaunt, DGn and Garhwal. )

An unarmed deciduous shrub ; bark dark-grey, thin. Leaves
2-6 by 1-2 in., ovate-oblong, acuminate, closely serrate, glabrescent
above, finely pubescent beneath, somewhat brittle, drying yellowish-
green, often mixed withsmallerleaves which are-5-1in. long ; lateral
nerves 8-10 pairs, arcuate ; base rounded or acute ; petiole *3-1 in.
long. Racemes of cymes 2-4 in. long, axillary, sometimes with a few
leaf-like small bracts. Flowers puberulous. Calyz-lobes acute.
Petals clawed, emarginate, sheathing the stamens. Drupe 3-lobed.

OuTER HiMaLAaYA and JAUNSAR, 3,-6.000 ft. Common below
Mussoorie and also about Tiuni in the Tons Valley. MALxOT HiIrs
down to Thénoin the DG~ ; also near Ambéri. Also found in the
SIWALIKS, e.g., inthe Timli Pass.

'Wood yellowish-brown, hard and olose-grained, capable of
being used for agricultural implements.

Fl. July, Aug. Fr. Oct.-Dec.

5. R. procumbens, Edgew.; Fl. Br. Ind. i. 640 ; Bran-
dis For. Flora 93, Ind. Trees 173 ; Gamble Man Ind. Timb. 187.

A small procumbent shrub, usually trailing on rocks ; young
branches pubescent. Leaves ‘3-1 in., elliptic or lanceolate, acute or
acuminate, serrulate, coriaceous, dark-green; midrib prominent
beneath, depressed above ; lateral nerves faint ; petiole of the largest
leaf about ‘1 in. long ; stipules setaceous, persistent. Flowers axil-
lary, often solitary, on slender pedicels which are *2-"5in. long. Fruit
about ‘15 in. diam., globége, fleshy.

JAUNSAR, 7,000 to 8,600 ft. Coﬁlmon on rocks at Matkédngré
and in the Mohné Block, Deoban ; Tutud Block, Mundali, ete.

Wood yellowish, hard, close-grained and tough.
Fl July, Aug. Fr. May, June (next year ?).

b. Hovenia, Thunb. ; G. P. n. 12.

1. B, duleis, Thunb. ; Fl. Br. Ind. i. 640 ; Brandis For.
Flora 94, Ind. Trees 174 ; Gamble Man. Ind. Timb. 187.

A small deciduous tree with a straight trunk. Leaves alter-
nate, 4-6 by 2-3'56 in., ovate, long-acuminate, often inequilateral,
serrate, membranous, glabrescent above, more or less tomentose
beneath, 3-nerved at the base ; lateral nerves 3-5 pairs above the
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basal ; petiole °5-7 in. long. Flowers 2-sexual, white, in axillary
and terminal dichotomous cymes; peduncle 1-2 in. long. Calyzr
8-fid ; tube conical, deciduous. Petals 5,clawed. Diskfleshy, woolly.
Stamens 5, longer than the dpetals, inserted on the edge of*the disk.
Ovary 3-celled, sunk in the disk ; styles 3. Fruit a 3-celled 3-seeded
indehiscent drupe, about "3 in. diam. ; the peduncle and part of the
inflorescence thicken into a fleshy mass when the fruit ripena.

Jaunsar and TERRI-GAREWAL, 3,000 to 6,500 ft. : Thadisr,
Bémsu, Dérnagidh, eto.

The fleshy peduncle is sweet and aromatic, and is eaten. The
leaves are eaten by cattle.

Fl. Apr.-June. Fr. July-Sept.

6. Sageretia, Brongn. ; G. P. n. 15,

1. 8, oppositifelia, Brongn.; Fl. Br. Ind. i. 641;
Brandis For. Flora 95, Ind. Trees 173 ; Gamble Man. Ind. Timb.
188. Vern. Gonta, E. Din.

A shrub or small tree with long subscandent spinous branches ;
branohlets tomentose when young. Leaves usually opposite, 2-4 by -
1-1'6in., those towards the end of the branches usually much smaller,
ovate-lanceolate, aoute or acuminate, serrate or sub-entire, sub-coria-
ceous, glabrescent above, pubescent (at least along the nerves)
benoath ; lateral nerves 5-8 pairs, impressed above, prominent
beneath ; base rounded, rarely suboordate ; petiole ‘5 in. Flowers very
small, in large terminal panioles with oprosite racemose ramifications,
often mixed with small membranous leaves. Calyzflat, 5-toothed.
Petals 5, clawed, hooded. Disk cup-shaped, lining the calyx-tube.
Stamens B, as long as the petals. Ovary 3-celled, narrowed into three
coherent styles. Fruit berry-like, turbinate, '2-'3 in. diam., black
when ripe.

Throughout the OuTer Himarava, 8,-6,000 ft.: Malkot,
Jiékhan Canal, below Mussoerie, Sahanara-dhérs, Sais, Korws, ete.

The wood is tough and is sometimes used for axe-handles.
The fruit is edible.
FL July-Sept. Fr. Apr.-Juve.

7. Gouania, Linn. ; G. P, n. 35.

1. G. leptostaghya, DC.; Fl. Br. Ind. i. 643 ; Brandis
For. Flora 574, Ind, Trees 175 ; Gamble Man. Ind. Timb. 189.

An unarmed climbing shrub bearing tendrils at the ends of
ire branohlets. Leaves slternate, 2-4 by 16-2' in., ovate, acumin-
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ate, crenate, sub-coriaceous, more or Jess rusty-pubesoent beneath
when young ; lateral nerves 5-6 pairs, often opposite, arcuate; the
lowest pair from near the base ; base rounded or sub-cordate ; petiole
*3-'6 in. long. Flowers white, about “15 in. diam., in axillaty ot ter-
minal often leaf-bearing racemes whish are 6-10 in. long and geme-
rally simple. Calyx superior, 5-fid. Disk filling the oalyx-tube,
5-lobed. Petals 5, inserted below the margin of the disk. Stamens
5, enfolded by the petals. Owary 3-celled, sunk in the disk. Frust
*5 in. long, 3-winged, 3-celled, 3-seeded, crowned by the remains of
the calyx.

Common almost throughout the Dt~. : Barotiwala, Ambéri,
Robbers’ Cave, Bind4l néld, Lachiwila, Kilawila, Théne, Xhairi,
eto., spreading on trees, with a graceful appearance when in flower.

Fl. Aug., Sept. Fr. Nov., Deoc.

8. Helinus, E. Meyer ; G. P. n. 36.

1. H. lanceolatus, Brandis For. Flora 574; Gamble
Man. Ind. Timb. 189 ; F1. Br. Ind. i. 644.

An unarmed twining shrub ; branches slender, branchlets an-

ular, usually with a tendril near the end. Leaves 1-3 by °5-] in.,
anceolate, very graduallyacute, rather membranous, wholly glab-
rous or slightly ¢anesoent beneath ; lateral nerves 3-4 pairs, slender ;
base rounded or sub-cordate, 3-nerved. Flowers about ‘2 in. diam.,
pale-yellow, umbelled on short lateral branchlets, each umbel sub.
tended by a bract or rudimentary leaf ‘3-'7 in. long ; peduncles ‘51
in. long, slender. Calyz superior, cup-shaped. Disk filling the calyx.
tube. Petals 5, hooded, inserted on the margin of the disk. Stamens
5, equalling the petals. Ovary 3-celled ; stigmas recurved. Fruit
-2-+3 in. diam., broadly turbinate or globose, 3-celled, 3-seeded, tar-
dily dehiscent.

Ravines, banks of streams and shady places in the D6, and
n the SAHARANPUR SIWALIKS, also occasionally in valleys in
Jaunsar : Tapkeshwar, Lachiwédln ; Shéhjahdnpur, Rénipur, ete.,
Fl. and fr. almost throughout the year.

Fam. 27. VITACEALA (AMPELIDEZ); . F.
N, 50.

_ Erect or climbing shrubs usually with copious watery
juice. Leaves alternate, stipulate, simple or compound,
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Flowers regular, cymose, usually 2-sexual. Calyx
entire, or 4-5-toothed or -lobed. Petals 4-5, free or
cohering at the base or apex, valvate, caducous. Disk
fleshy. Stamens as many as the petals and opposite
to them ; filaments subulate, sometimes monadelphous.
Ovary 2-6-celled ; style short or none. Fruit a berry
with 1-6 bony seeds.

Analysis of the Genera.
Climbing shrubs. Stamensfree ; ovary
2-celled . . . . 1. Viris.
Erect shrubs or herbs: Stamens mona-
delphous ; ovary 3-6-celled . 2. LEEA,

1. Vitis, Linn. ; G. P. n. 1.

Climbing shrubs, sinistrorse if twining, usually with
leaf-opposed tendrils. Leaves simple or 3-9-foliolate.
Flowers variously cymose, 2-sexual or polygamous.
Calyx 4-b-lobed. Petals 4-5, free or cohering at the
apex. Stamens free, inserted below the margins of
the disk. Owary usually 2-celled, with 2 ovules in
each cell ; style short or 0. Fruit a 1-4-seeded berry.

Analysis of the Species.

TLeaves simple.
Flowers tetramerous . . . . L V. repanda.
Flowers pentamerous.
Branches and under surface of leaves
densely tomentose . 2. V. rugosa.
Branches and leaves gla.brous, or the
latter - slightly pubescent.
Stem soft. Leaves broader than long 3. V. latifolia.
Stem woody. Lea.ves longer than
broad . . 4. V. parvifolia.
Leaves 3-foliolate ; ﬂowers pontamerous . B. V. semicordata.
Leaves pedately 5- fohola.te flowers tetra-
merous . . . . . . 6. V. capriolata.
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! 1. V.repanda, W. & A. ; FL Br. Ind. i. 648. Gamble
am Ind. Timb. 190.

Alarge climber ; branches ribbed, brittle, woolly when young ;
old stem with wrinkled bark. Leaves simple, 3-5 by 2'5-4 in., ovate,
oordate, acuminate, crenate with sharp points, rusty-tomentose
beneath when young, glabrescent when old ; petiole 1-3 in. long ;
tendril forked. Flowers in slender umbel-bearing oymes ; peduncle
1-4 in. long. Petals cream-coloured, connate at the apex. Fruit
-3-4 in. long, pyriform, tipped with the persistent style.

The D6N, and at low elevations in JAUNSAR and TEHRI-
GARHWAL ; not common. Phéndowéla.

Fl. May, June. Fr. Rainy season.

2. V. rugosa, Wall.; Sir G. King in Journ. As. Soc.
Beng. Ixv, Partii, No.2, p. 111. Syn.—V. lanata, Roxb. ; Fl. Br.
Ind. i. 651 ; Brandis For. Flora 99, Ind. Trees 177 ; Vern. Bhindna,
Jaunsar.

A Tharge woody climber ; branches inflorescence and leaves
covered with reddish or brown-felted tomentum. Leaves simple, 3-4
in. diam., ovate or suborbicular, cordate, acuminate, dentate, more
densely tomentose beneath than above, sometimes obscurely 3-lobed,
8-7-nerved at the base; petiole 1-2:5 in. long ; tendrils simple or
forked. Flowers greenish, very sweet-scented, in large leaf-opposed
compound panicles; peduncle 1-3 in. long, generally with a tendril
at the apex. Petals pale-green, connate above. Stamens long ;
filaments very slender. Fruit about 2 in. diam., globose, usually
1-seeded.

Common throughout the HrLis up to 5,000 ft.: Malkof,
Réjpur, Dhérdgidh and other valleys, Thadiér, etc.

The stem yields an abundance of watery sap which can be
drunk.

Fl. Apr.-June. Fr. July-Sept.

3. V. latifolia, Roxb. ; Fl. Br. Ind. i. 652 ; Brandis For.
Flora 99, Ind. Trees 177 ; Gamble Man. Ind. Timb. 190. Vern. Pdnt-
bel, Hind.

A large climber ; stem soft, very porous, furrowed and corky
outside when old ; branches glabrous. ~Leaves simple, 3-7 by 4-8
in., suborbicular, cordate, 5-angled or 5-lobed, dentate, membranous,
tomentose beneath when young, 5-nerved at the base ; lateral nerves
3.7 pairs above the base; nerves and veins always more or less
pubescent beneath ; petiole 2-4in. long ; tendril slender, forked, one of
the forks developing into inflorescence. Flowers reddish-brown, in
compound pyramidal panicles, Petals distinct. Stigma sessile
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Berry 3“2 in. 8iam. black, 2-sevded ; seeds efliptic, rugose on the
margins.

Common in the DN and SaieaNpur FoREsTS, generally
olimbing on S4l and other tall trees.

The stem Yyields when out 4 large quantity of good potable
water, which is & great relief to coolies working in dry waterless
forests,

Leafleté Nov.-Mar. Fl. May-Jaly. Fr. Oot.-Dec.

4. V., parvifolia, Roxb.; ¥l. Br. Ind. i. 652 ; Brandis
_For. Flora 99, Ind. Trees 177.

A slender woody olimker, wholly glabrous. Leaves simple,
1-2°5 by *7-21n., triangular-ovate, acuminate, denste ot very distantly
@errate, sometimes lobed, membranous but tough, quite glabrows ;
latoral merves 3-5 pairs above the cordate and b5-nerved base;
tendrils 2.fid. Flowers minute, green, on slender umbellatety-clus-
tered pedicels ; clusters arrenged on simple or divided erect leaf-
opposed racemes ; peduncle 57 in. long ; pedicels ‘2 in. long, fili-
form, mach thickened in fruit. Patals cotering at the apex. Style
distinct, short. Frust about ‘3 in. diam., 1-seeded, globose, black
‘when ripe.

Fairly cotamon in Jaunsar and TRHRI-GARRWAL and the
OtreR HIMALAYA, 3,-6,000 ft.: MAIkOt; below Mussoorie ; Saié,
Korwé, Dhérdgadh ; Thadiér, Bémsu, ete.

FlL Apr., May. Fr. June, July.

Clostly allied to the last two species is the Baropean Gra
Vine, V. vinifera, Linn. ; FL. Br. Ind. i. 652. Vetn. Angdir-ks B
Hind.—which is cultivated to some extent in the DGn and at
Sahéranpur, but does not bear good fruit, as the time for it to ripen
comes in the rainy season, when there is not sufficient sunshine.

5. V. semicordata, Wall.,, var. Roylei, King Journ. As.
Soc. Beng. Ixv. Part ii. p. 113; Brandis Ind. Trees 178; Gamble
Man. Ind. Timb. 190; F1 Br. Ind. i. 655. Syn.—V. himalayana,
Brandis For. Flora 100. Vern. Kanddr-(Bdli), Pénlu-ki Bdl, Jaunsar,

A large woody climber with smooth bark, generally not
twining. Leaves 3-foliolate. Leaflets 2-4 by 1'56-2 in., the lateral
very obliqrely ovate, the terminal rhomboidal or elliptio, acumi-
pabe, serrato or dentate, pilose along the nerves beneath ; lateral
nerves about 8 pairs ; common petiole 1.3 in.; petiolule 1.2 in.;
tendril 0. Flowers yellowish-green, in compeund trichotomous leaf-
opposed cym3s. Style short, stout. Frust ‘3-'4 in. diam., 4-sided,
black when ripe.
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JAUNSAR and TEHRI-G AREWAL, 3,-9,000 ft. ; common.

Waod brown, hard, mottled with a pretty silver-grain, capable
of being used for picture-frames.

Fl. Apr., May. Fr. Aug., Sept.

6. V. capriolata Don; Fl. Br. Ind. i. 659; Brandis
For. Flora 101 ; Ind. Trees 178.

A slender wiry climber. Leaves pedately quinquefoliolate.
Leaflets very variable, *5-4 by *3-1'3 in., obovate to narrow-lanceos
late, acute or acuminate, the lateral more or less oblique, cuspidatel
serrate, membranous, glabrous ; petiole 1-3 in. ; secondary petiolu
*1-°15 in. ; ultimate petiolule minute or 0 ; tendrils slender, smooth,
generally forked near the end. Inflorescence a compound umbel, or
simple umbels cymosely arranged ; peduncle 1'5-2 in. long, usually
with several conspicuous bracts ; ultimate pedicels about -2 in. long.
Plowers 4-merous. Stsgma sessile, flat. Frust about °4 in. long,
globose, 2-4-seeded, black when ripe.

Valleys in JAUNSAR and TEERI-GAREWAL, and the OuTER
HiMaLAYA near Mussoorie, 3,-7,000 ft., usually on trees or rocks in
shady places. Also at Robber’s Cave and elsewherein the DY .

Fl. Aug., Sept. Fr. Oct., Nov.

2. Leea, Linn. ; G. P. n. 3.

Erect shrubs or herbs. Leaves usually alternate;
simple or 1-3-pinnate, dilated at the base into a sheath.
Flowers in leaf-opposed compound corymbose cymes.
Calyz 5-toothed. Petals b, more or less connate at the
base and adhering to the staminal tube. Stamens b,
united at the base into a tube ; free end of filaments
short, reflexed. Ouvary 3-6-celled, inserted on the disk ;
ovules solitary in each cell ; style short,

Analysss of the Species. &7

Leafleta acute, glabrous ; lowers red . 1. L, alata,
Leaflets abruptly long-acuminate,
toabrous ; flowemngrapn . . 2. L capes.
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1. L. alata, Edgew.; FlL Br. Ind. i. 665; Brandis For.
Flora 102, Ind. Trees 179 ; Gamble Man. Ind. Timb. 191 ; Revision
by Mr. C. B. Clarke in Trimen’s Journal of Botany, x. 101.

Alarge perennial herb. Leavesimparipinnate ; petiole grooved,
winged. Leaflets 5.7, 6-12 by 1.2°5in., oblong, acute, serrate,
glabrous but rough with minute elevated dots, sessile or the lowest
pair shortly petioluled ; lateral nerves 8-12 pairs; base acute or
rounded. Cymes compact, corymbosely branched, 2-3 in. across ;
reduncle 2.6 in. long, furrowed, rough with elevated glandular dots.
Flowers small, red. Anthers united. Frust - 3-'4 in. diam., reddish-
purple, succulent.

Fairly common in the D~ ; Dehra, Lachiwéla, etc.
Fl. June, July. Fr. Sept., Oct.

2. L. aspera, Edgew. ; Fl. Br. Ind. i. 665; Brandis For.
Flora 102, Ind. Trees 180 ; Gamble Man. Ind. Timb. 191; Revision
by Mr. C. B. Clarke in Trimen’s Journal of Botany, x. 136. Vern.
Ig:m'd Okhdr, Jaunsar.

A large porennial herb. Leaves simply imparipinnate, or the
lower often bipinnate. Leaflets (or pinna) 2-3 pairs, 3-6 by 2-3 in.,
ovate or ovate-oblong, abruptly long-acuminate, obtusely crenate,
scabrous ; lateral nerves 12-16 pairs, straight ; base rounded or sub-
cordate ; common petiole not winged, of variable length ; ultimate
petiolule slender, *2-'7 in. long. Corymbs sessile (so as to appear
clustered) or shortly peduncled. Flowers small, green. Anthers not
united.  Fruit ‘3-°4 in. diam., succulent, black when fully ripe.

Common in ravines in the DYN. Also in JAUNSAR up to

6,000 ft.
The ripe fruit is eaten.
‘ Fl. June, July. Fr. Oct., Nov.

Order 4—SAPINDALES.

Fam. 28. SAPINDACEELE ; G. P. n. 51.

Trees or shrubs. Leaves various. Flowers usually
polygamous. Calyz 4-5-lobed ; lobes more or less
connate. Petals 4-5 or 0, imbricate, often hairly at the
base within. Stamens hypogynous, 5-10, generally 8 ;
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filaments often pubescent. Disk complete or one-sided.
Ovary sometimes eccentric, 1-4, generally 3-celled ;
ovules 1-2 in each cell, ascending ; style simple or divi-
ded, usually terminal. Frust various. Seeds generally
exalbuminous, sometimes arillate, usually with a large
hilum.

Analysis of the Genera.

Flowers irregular.
(Leaves opposite, exstipulate, digitate ;
fruit a leathery capsule) . .
Flowers regular.
Leaves alternate, exstipulato.
Leaves paripinnate ; fruit indehiscent.
Fruit dry ; seeds in a fleshy arillus. . 2. SCHLEICHERA.
Fruit fleshy or coriaceous ; seeds not
arillate . . . . . 3. SarINDUs.
Leaves simple; fruit a membranous
capsule. . . . . .
Leaves opposite, exstipulate, palmately
lobed or undivided ; fruit a double
samara. . . . . . 4. ACER.
Leaves opposite, stipulate, trifoliolate or
pinnate ; fruit an inflated membra-
nous capsule. . . . . 6. STAPHYLEA.

1. ZAscuLus.

5. DoDON ZEA.

1. Asculus, Linn. ; G. P. n. 21.

1. A8, indica, Colebr. ; Fl Br. Ind. i. 675; Brandis For.
Flora 103, t. 19, Ind. Trees 185; Gamble Man. Ind. Timb.
193. The Horse-chestnut tree. Vern. Pangdr, Bankhér, Kdndur,
Kanddy, Jaunsar.

Alarge tree with scaly buds ; the old bark peeling off upwards
inlong thick bands. Leaves opposite, digitate, exstipulate, deciduous ;
common petiole 4.8 in. long. Leaflets 5-9, 6-10 by 2-3'6 in., the
centre ones largest, oblanceolate or oblong, acuminate, sharply
serrate, glabrous ; lateral nerves 15-22 pairs, arcuate ; base acute;
petiolules 2.1 in. long ; bud scales about 1'5 in. long, oblong, mem-
branous, caducous. Flowers white, horizontal, in large thyrsoid
cyme-beéaring terminal panicles. Calyx *2-'3 in. long, tubular, with
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5 short rounded lobes, often split longitudinally in open flowers.
Petals 4, the place of the 5th usually vacant, white and yellow, ‘6-'8
in. long, clawed, unequal in breadth. Stamens 17, filiform, curved
upward, longer than the petals ; anthers versatile. Disk one-sided.

seasile, 3-celled ; style simple, slender. Frust a 1-3-celled
oapsule, 1'562 in. long, ovoid, rough outside. Seeds exalbuminous,
about 1°28 in. diam., dark-brown, smooth, shining ; hilum about ‘5
in. diam.

Shady ravines in JAuNsaAr and TeHRI-GAREWAL, 5,-10,000 ft.
Fairly common ; abundant about Lokhé4r.

Wood of a cream-colour, soft and close-grained ; pores small ;
medullary rays very fine and numerous ; weight about 351bs. perec. ft.
Itis turned into cups, dishes and platters which are used to hold milk,
ghee, ete., and are in common use in the Hirrs. The fruit is given
to cattle and goats, and the embroyo is eaten by the hill people
ground and mixed with flour.

FL Apr.-June. Fr. July-Oct.

2. Schleichera, Willd. ; G. P. n. 4].

1. S. trijuga, Willd. ; F1.'Br. Ind. i. 681 ; Brandis For.
Flora 105, t. 20, Ind. Trees189 ; Gamble Man. Ind. Timb. 194. Vern.
Gousam, Gosthm,; Kusam, Hind.

A large umbrageous tree ; bark grey, exfoliating in plates of
irregular shape, red inside. Leaves paripinnate, thin and of a pink
colour when very young, coriaceous and dark-green when old ; rachis
3-5in. long. Leaflets 2-4 pairs, opposite, 2-9 by 1'5-3'5 in., oblong
elliptic ovate or obovate, subsessile, quite entire, glabrescent, the
terminal pair mueh the largest ; main lateral nerves 12-20 pairs.
Flowers yellowish-green polygamous, fascicled on simple or com-
pound interrupted drooping racemes which are 3.5in. long and
crowded’ near the ends of the branches ; some trees produce onl
male flowers. Calyxcup-shaped, about '1 in. arcoss. Petals(. Dis
complete, wavy. Stamens 5.8, inserted within the disk, much exceed-
ing the calyx. Ovary 3-4-celled ; ovules solitary in each cell ; style
simple ; stigma 3-4-cleft, Fruit *6-'8 in. diam., 1-celled, globose,
sbryptly tapering to a point, dry, indehiscent, Seeds in a pulpy
aril having an acid taste.

Somewhat scarce in the DOx Forests, except at Théne,
Bainkot, Khairi, etc.,, but very common along the foot of the
8AnARANPUR Siwariks, and in the Lowxr Himarava and HiMa.
2A¥AN VALLEYS, e.9., Kalsi, M&1kot, eto.
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The wood is reddish-brown, very hard, and marked with white
wavy concentrio lines ; weight about 70 lbs. per c. ft. It is used for
oil and sugar mills, naves of carts, and such other purposes. The lac
produced on this tree is considered to be of the finest quality. The
young fruit ie pickled and the avid pulp of theripe fruit is eaten. The
zf;eed yields a fat oil which is used to burh. The tree is lopped for

odder.

New leaves and fl. Mar., Apr. Fr. Aug.-Oct.

3. Sapindus, Linn. ; G. P. n. 43.

1. 8. detergens, Roxb. ; Brandis For. Flora 107 ; Gamble
Man. Ind. Timb. 196. Syn.—S. Mukorosst, Gertn.; Fl Br. Ind. i.
683 ; Brandis Ind. Trees 191. The Soap-nut tree. Vern. Rithd,
Hind.

A handsome tree, somewhat resembling the Tn ; bark grey.
Leaves alternate, paripinnate, 12.20 in. long. Leaflets 6-10 pairs,
opposite or alternate, 3'5-6 by 1-2 in., gradually smaller towards the
apex of the rachis, lanceolate, acuminate, entire,coriaceous, glabrous ;
lateral nerves numerous ; petiolule *1-°2 in. long. Inflorescence a termi-
nal thyrsus or a compound cymose panicle. Flowers small, regular,
polygamous. Calyx-lobes somewhat unequal, ciliate. Petals white
or purplish, alternating with the calyx-lobes, ciliate. Stemens 8,
inserted in the centre of the disk ; filaments white-woolly ; anthers
versatile. Ovary usually 3-celled. Frusit a fleshy globose 1-seeded
drupe, *7-1 in. diam. ; sced smooth, black, loose inside when dry ;
the saponaceous pericarp wrinkled and somewhat translucent in the
dry fruit.

Cultivated in the D6N, as well as in JAUNSAR, e.g., near
Thédiar, Lokhér, ete.,—possibly, but somewhat doubtfully, indige-
nous.

Wood light-yellow, moderately hard, compact and olose-
grained, weighing about 44 1bs, verc. ft. Itignot used. The treeis
much valued for the fruit, which is a good substitute for washing-
soaps, to which it is considered even superior in the case of woollen
orsilkfabrics. The leaves are given as fodderto cattle.

Fl. May, June. Fr. Oct.-Jan.
4. Acer, Linn. : G. P. n. 60.

The Maples.

Trees with scaly buds. Leaves opposite, palma.tel)vv
lobed or undivided. Flowers regular, usually polyga-
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mous. Calyz usually 5-parted, deciduous. Petals as
many as the calyx-lobes, sometimes absent. Disk thick,
annular, glabrous ; margin lobed. Stamens generally 8,
inserted on the disk ; filaments usually longer in the
male than in the hermaphrodite flowers. Owvary 2-
lobed, laterally compreased, usually 2-celled; style deeply
2-fid. Fruit a double samara with membranous reti-
culate wings, indehiscent ; seeds usually solitary.

Analysis of the Species.

Leaves undivided, margins entire.
. Leaves white beneath ; petiole'7-4 in. long. 1. 4. oblongum.
Leaves green beneath; petiole '2-°5 in.

long . . . 2. A. levigatum.
Leaves 5-lobed, margins serrate.
Leaves pale beneath.
(Serratures large and obtuse) . . 3. A, casium.
Leaves green beneath (sometimes 3-lobed).
Serratures distant, acumen short . 4. A. villosum.
Serratures close, acumen long 5. A. caudatum.
Leaves 6-7-lobed, margins entire 6. A. pictum.

1. A. oblongum, Wall; Fl. Br. Ind. i. 693 ; Brandis For.
Flora 110, Ind. Trees 181 ; Gamble Man. Ind. Timb. 199. Vern.
Pdngoi, Pardngd, Jaunsar; Kirmold, Kirmoli, Garhwal.

A middle-sized tree; bark grey, smooth, with horizontal
wrinkles ; stem often irregularly buttressed at the base. Leaves
2'5-6 by °7-2'6 in., oblong or ovate-lanceolate, acuminate, entire,
glaucous beneath ; lateral nerves 6-8 pairs ; base rounded, rarely sub-
acute, 3-nerved ; petiole ‘7.4 in. long, terete, flexuose, cogul-red.
Flowers pentamerous, in terminal or leaf-bearing lateral coryfnbose
panicles ; pedicels and calyx hairy. Sepals and petals ‘1 in. long,
linear-oblong. Sfamens 8, exserted, glabrous. Ovary hairy. Fruit
glabrous ; nuts more or less angular ; wings 1 in. long, contracted at
the base, divergent, almost straight at the back.

OuTER HiMaLayA and HiMaLAYAN VALLEYS up to 6,500 ft.,
e.g., M1kt Hills, Tons Valley, ravines below Mohné, ete. Also in

marshy localities in the DN such as Nakraunda, Lachiwéla,
Mothronwéla, etc.
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Wood light reddish-brown, moderately harq, closo-gl:ained,
weighing about 45 lbs. per c. ft. It is used for agricultural imple-
ments and made into drinking cups.

Fl. Feb.-Apr. Fr. Rainy season.

2. A, leevigatum, Wall. ; Fl. Br. Ind. i. 693; Brandis
For. Flora 110, Ind. Trees 181 ; Gamble Man. Ind. Timb. 200.

A fairly large treo with yellowish or ash-coloured smooth bark ;
stem often irregularly buttressed. Leaves 2'5-5 by 1-2 in., oblong,
aouminate, entire or obscurely sinuate, coriaceous, glabrous, strongly
reticulate, green beneath ; main lateral nerves about 6 pairs, the basal
pair faint and intramarginal ; base rounded or more or less acute ;
petiole *2-°5 in. long, channelled. Flowers in lax terminal panicles.
Sepals 5, ovate, smaller than the petals. Petals white, about ‘1 in
long, obovate, clawed. Stamens 5-8, exserted, glabrous. Ovary
hairy. Fruit glabrous; nuts ovoid, not angular; wings '66-1 in.
long, divergent, tinged with red until mature, back straight.

MussooRIE, in valleys at 6,-7,000 ft. ; scarce.

Wood white, shining, hard and olose-grained, weighing 43 lbs.
perc. ft. Itisused for building in Nepal and for tea-boxes in Assam.

Fl. Mar., Apr. Fr. July, Aug.

3. A, ceesium, Wall.; Fl. Br. Ind.i. 695; Brandis For.
Flora 111, t. 21, Ind. Trees 183 ; Gamble Man. Ind. Timb. 201.
Vern. Kainju, Bara Kainju, Kainjal, Jaunsar.

A large handsome deciduous tree ; stem generally rough with
knotty excrescences known as burrs ; bark grey, exfoliating in thin,
vertical strips. Bud-scales 1'5-2 by *3-5in., reddish, white-pubescent.
Leaves 3-6 in. diam., rather broader than long, 6-lobed, cordate,
serrate, pale beneath, generally bright-red, especially when young ;
petiole 3-5 in. long, rather stout, flattened at the base. Flowers
yellowish, in cymosely branched terminal corymbs, appearing with
the leaves. Pefals small, oream-coloured. Stamens short, longer
on male trees. Fruit glabrate ; nuts gibbous ; wings 1'5-2 in. long,
slightly divergent, or in some forms erect and overlapping at the
inner edgee ; back somewhat curved.

HiMALAYAN ForEests from 6,-10,000 ft., fairly common,
generally in open places like grazing grounds.

Wood whitish, close-grained, soft or moderately hard ; weight
40 Ibs. per c. ft. It is scarcely used excepting that the burre are
sometimes made into cups.

New leavesand fls. Apr., May. Fr. July-Oct.
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3. A, villosum, Wall. ; Fl. Br. Ind. i. 695; Brandis For-
Flora 111, Ind. Trees 182 ; Gamble Man. Ind. Timb. 201. Vern.
Kainju, Jaunsar.

A fairly large deciduous tree with thin grey bark which is
soarcely rough. Leaves 4-6 in. diam., generally as long as broad,
5-lobed or by suppression 3-lobed, cordate, irregularly dentate,
deep-green, young with silky hairs beneath; petiole 2-5'5 in.
long, rather stout. Flowers B8-merous, in compound lateral
racemes, appearing before the leaves ; pedunclesand pedicels stout,
hairy. Sepals about ‘1 in. long, oblong, ciliate, 3-nerved. Pelals
about as long as the sepals but narrower, also ciliate. Stamens
6-8, exserted, glabrous. [Fruit generally rusty villous; nuts
quadrant-shaped, ‘3-'4 in. long; wings 2 by ‘8 in., divergent,
incurved at the back, membranous at the inner edge.

JaUNsAr and TEHRI-GARHWAL, 7,-9,000 ft. : Deoban, Konéin,
Mundali ; Deot4, ete.

Wood white, moderately hard, close-grained, beautifully
mottled ; weight 38 lbs. per c. ft. It is seldom used except for fuel.
The leaves are lopped for fodder.

Fl. Feb., Mar. Fr. June-Aug.

5. A. caudatum, Wall.; Fl. Br. Ind.i. 695; Brandis For.
Flora 112, Ind. Trees 183 ; Gamble Man. Ind. Timb. 201. Vern.
Kasnjli, Kanjld, Jaunsar.

A sparingly branched moderate-sized deciduous tree; bark
dark-grey, on young stems and branches dark-green or greenish-red,
quite smooth. Leaves 2:5-56 by 2-3°5 in., 5-lobed, the two outer
lobes smaller than the rest or absent; lobes caudate-acuminate,
pointedly sertate to within 5 in. of the tip of the narrow acumen
which is 1'3-2'5 in. long ; petiole 2-4 in. long, flattened and subam-
plexioaul at the base. Flowers in terminal and lateral racemes,
appearing shortly after the leaves ; pedicels 1-2 in. long, very slender.
Sepais “2 in. long, oblong, whitish-green. Petals somewhat shorter
than the sepals, white, obovate, clawed. Stamens generally 4-6,
exserted, Fruit glabrous; nuts irregularly grooved or pitted ;
wings about 1 in. long, erect or divergent, membranous except at the
outer edge, undulate at the inner edge.

JAUNSAR and TERERI-GARRWAL, 8,-11,000 ft.: Deoban, Konéin ;
Deotd, eto. ; generally affecting open ravines on shady aspects.

Wood whitish, compact and moderately hard, seldom used ;
weight 43 lbs. per c. {t.

Fl. Mar., Apr. Fr. July-Sept.
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6. A. pictum, Thunb. ; Fl. Br. Ind. i. 696 ; Brandis For.
Flora 112, Ind. Trees 183 ; Gamble Man. Ind. Timb. 202. Vern,
Kainchli, Kabdsi, Didh Kasnju, Jaunsar.
A moderate-sized handsome tree with thin grey bark. Leaves
2-5 by 2°5-7 in., broader than long, 5-7-lobed, rather membranous,
glabrous, turning red before falling; margins quite entire; base
usually deeply cordate, rarely truncate; petiole 1-6 in. long, sjender,
flexuous. Flowers glabrous, on slender pedicels arranged in terminal
or lateral corymbs. Sepals about ‘1 in. long, oblong. Petals as
long as the sepals, spathulate. Stamens8, shorter than the petals.
Fruit glabrous; nuts thin; wings 1-1'3 in. long, very divergent,
with the back sigmoidly curved.
JAUNSAR and TEERI-GAREWAL, 5,-9,000 ft., the most common
of all high-level maples.
Wood white, moderately hard and close-grained, used for
ploughs, bedsteads, etc. Tibetan drinking-cups are made of the
knotty excrescences (burrs).

Fl. Apr., May. Fr. June, July.

b. Dodongea, Linn. ; G. P. n. 63.

1. D. viscosa, Linn.; Fl. Br. Ind. i. 697; Brandis For.
Flora, 113, Ind. Trees 186 ; Gamble Man. Ind. Timb. 202. Vern.
Sondtta, Waldyts Mehndi, Hind.

An evergreen shrub with glabrous red branchlets. Leaves
alternate, simple, exstipulate, subsessile, 15-3 by ‘21 in., oblanceo-
late to linear-cuneate, ooriaoeous, glabrous, shining above, more or,
less viscid with a yellow resin (whenoce the specific name) ; Jateral
nerves numerous, not very prominent. Inflorescence a short terminal
paniole with racemose branches. Flowers polygamous, about ‘2 in.
across. Sepals usually 5, about °1 in. long, oblong, greenish-yellow.
Petals 0. Stamens generally 8 ; filaments short ; anther-cells com-
paratively large. isk obsolete in the male flowers, small in the
female. Ovary 3-4-celled, with 8 ovules in each oell ; style 3-4-cleft
at the apex. Fruit a compressed capsule, septicidally 2-4-valved,
each valve with an oblong membranous wing which is about 5
by ‘3in.

Lowrg HMaLAY4, about 4,600 ft. Cultivated in the Déx and
fSaxAnAnm DisrRiors in hedges round gardens and railway-plat-

orms.,
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Wood hard, compact and close-grained, capable of being used
for engraving. The branches are used to support the earth of flat
roofs. ‘‘ The shrub grows readily from seed without much water in
arid places ’—38ir D. Brandis ; and ‘* is likely to be important in
reclothing denuded tracts.’’—Mr. J. 8. Gamble. It makes an
excellent hedge.

Fl. Aug.-Feb. Fr. Jan.-June.

6. Staphylea, Linn. ; G. P. n. 71.

1. S. Emodi, Wall.; Fl. Br. Ind. i. 698; Brandis For.
+.uva 114, Ind. Trees 181 ; Gamble Man. Ind. Timb. 203. Vern.
Chitrd, Mdrchhob, Jaunsar ; Ndgdaun, Hind.

" A large shrub ; bark with grey and dark-brown reticulate
streaks. Leaves 3-foliolate; stipules linear, about 1 in. long.
Leaflets 3-6 by 1'5-3 in., ovate or elliptio, acuminate, closely serrate,
membranous, white-pubescent beneath when young, the lateral very
shortly petioluled or sessile, often somewhat oblique ; main lateral
nerves 6-8 pairs ; common petiole 3-6 in., petiolule of the terminal
leaflet ‘5-2 in. long ; stipules and stipels caducous. Flowers 2-sexual,
regular, 5-merous, 5 in. long, in dense pendulous oymes. Sepals
and petals similar, white, erect. Disk 5-lobed. Stamens 5, inserted
between the lobes of the disk. Owvary 2-3-celled ; styles 2-3, more or
less connate. Fruit an inflated membranous capsule, 2-3 in.
long, 3-lobed, 3-celled; cells tapering to a tail and dehiscing
from the apex.

Shady ravines in the HimMaLaya, 5,000 to 9,000 ft. : Jhalkari
Mundéli, Kathidn, Deotd, Lambétach, eto.

Wood white, soft, weighing about 44 1bs. per ¢. ft. Walking-
sticks are made of the long straight branches with the bark
unstripped, which, if cut on & Sunday and not shod with iron, are
believed to have the property of keeping off snakes.

Fl. Apr., May. Fr. July, Aug.

To this Family belongs the Lichi. Nephelium Litchi,*Camb. ;
FlL. Br. Ind. i. 687 ; which is commonly cultivated in the DN and
yields an excellent fruit, the edible part being the fleshy aril. Vern.
Lschs, Hind,—@. P. n. 47.
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Fam. 29. SABIACEA; G. P. n. 52.

Climbing or erect shrubs, or trees. Leaves alternate,
exstipulate, usually simple. Flowers small, 1-2-sexual,
generally in panicles. Calyz 4-5-cleft ; lobes imbricate.
Petals 4-b, imbricate, sometimes unequal. Stamens
4-5, inserted below the ovary and opposite to the petals.
Disk small, annular. Ovary 2-3-celled, compressed or
lobed ; ovules 1-2 in each cell ; styles 2-3, free or
connate. Fruit a drupe or of 1 or 2 dry carpels ; seeds
with a broad hilum.

Analysis of the Genera.

Climbers. Petals and stamens equal, the

latter all fertile . L. Samia.
Trees. Petals and stamens unequa.l only 2 \
stamens fertile . . . 2. MELIOSMA.

1. Sabia, Colebr. ; G. P. n. 1.

Scandent shrubs. Leaves simple, entire. Flowers
usually 2-sexual, solitary or in cymes or panicles, each
subtended by a pair of opposite bracts. Calyz-lobes and
petals 4-b, equal. Stamens 4-5, all fertile. Disk 4-5-
lobed. Owary 2-lobed ; styles 2, more or less cohering.
Fruit of 1 or 2 dry carpels.

Analysis of the Species.
Flowers large, solitary or fascicled . . 1. 8. campanulata.
Flowers small, in large panicles . . . 2. 8. paniculata.

1. S, campanulata, Wall.; Fl. Br. Ind. ii. 1; Brandis
For. Flora 116, Ind. Trees 193 ; Gamble Man. Ind. Timb. 204.

A climber with woody branches. Leaves 1-3'5 by *4-1'3 in.,

oblong-lanceolate, acuminate, membranous, soft, puberulous, pale
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beneath ; nerves reticulate ; petiole 2-'6 in. long, ¢hannslled, ciliate,
Flowers *5 in. across, green or pale-yellow with a dash of purple,
usually solitary in the axils of the leaves ; peduncle 1-2 in. long.
Sepals minute.  Petals *2-'3 in. long, orbicular, enlarging in fruit.
Stamens included. Frust ‘3-°4 in. diam., of two distinct turquoise-
blue compressed reniform carpels ; seeds rugose.

Jaunsar and TEHRI-GAREWAL, 5,-10,000 ft. in shady places ;
common, though not prevalent.

Fl. Apr., May. Fr. Rainy season.

2. S, paniculata, Edgew.; FL Br.Ind. ii. 3; Brandis
For. Flora 117, Ind. Trees 194 ; Gamble Man. Ind. Timb. 204.

A large<xlimber with a dark-grey stem. Leaves 3-8 by 1:3-3
in., oblong-lanceolate, acuminate, tough, coriaceous, dark-green and
shining above, pale and strongly reticulate beneath main lateral
nerves 6-8 pairs ; base rounded ; petiole ‘4--7in.long. Flowersyellow-
ish, '15-°2 in. across, in large lateral often leaf-bearing panicles ;
pedicels hairy. Drupe 3 in. diam., orbicular, compressed.

Shady swampy places in the DN such as Mothrenwéla,
Gularghati, Kéluwéla, Nakraunda, ete.

Fl. Feb., Mar. Fr. June-Aug.

2. Meliosma, Bl.; G. P. n. 2.

Trees or erect shrubs usually with hairy extremities.
Leaves simple, rarely pinnate. Flowers minute, in
large thyrsoid panicles. Sepals and petals 4-5, un-
equal. Stamens generally b, two fertile and adnate to
the smaller petals, the rest without anthers. Disk 4-5-
toothed. OQuvarysessile, usually 2-celled. Fruit a drupe,
obliquely globose, with a hard kernel ; seed solitary.

Analysis of the Speoies.

Leaves soft, lateral nerves close and straight ;
flowers pedicellate . . . . L. M.dilleniefolia.
{ aves hard, lateral nerves distant and
arcuate ; lowors sessile . . . 2. M. pungens.
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1. M. dillenisefolia, Bl ; Fl. Br. Ind. ii. 4; Brandis
For. Flora 115; Ind. Trees 195; Gamble Man. Ind. Timb. 205.
Vern. Got, Jaunsar.

A small deciduous tree; young parts covered with rusty
pubescence ; bark ashy-grey. Leaves 4-12 by 2-5 in., obovate or
elliptic, abruptly acuminate, cuspidate-serrate, membranous, rough
with minute raised dots above, rusty-pubescent beneath ; lateral
nerves 15-20 pairs, straight and parallel ; base acute ; petiole *5-1 in,
long. Flowers 2-sexual, bracteate, in large lax terminal panicles,
which extend downward with branches at the axils of the upper
leaves. Sepals 5, ciliate, the two outer smaller. Petals b, orbieular,
white, the two attached to the stamens smaller. Drupe °1 in.
diam., globose, black when ripe.

JauNnsar and TEHRI-GAREWAL, up to 10,000 ft., in shady
ravines ; common in the Bdjdmérd and Kcnédin Blocks.

Wood dull-white, soft, coarse-grained, used only for fuel.
Fl. May-July. Fr. Aug.-Oct.

2. M. pungens, Wall.; Fl. Br. Ind. ii. 4; Brandis For.
Flora 116, Ind. Trees 194 ; Gamble Man. Ind. Timb. 206. Vern.
Bishkud, Bushd, Jaunsar ; Khards, Garhwal.

A small tree with grey bark ; young parts covered with rusty
pubescence. Leaves 5-10 by 1-3 in., ob%anceolate, abruptly long-
acuminate, very distantly cuspidate.serrate, hard, coriaceous, pukes-
cent beneath along the midrib and nerves ; lateral nerves 8-10 pairs,
arcuate, prominent beneath ; base very gradually narrowed ; petiole
‘27 in. long. Flowers small, sessile, in large compact panicles,
supported by 1 or 2 bracteoles which resemble the sepals. Sepals
round, ciliate. Petals membranous, whitish, three large and entire
supporting as many staminodes, and two smaller and bilobed sup-
porting 2 fertile stamens. Drupe ‘3 in. diam., globose.

Jaunsar and TEHRI-GAREWAL, _4.8,000 ft., generally in
ravines and along streams ; Lokhér, the Amléwa and Tons Valleys,
etc.

Wood soft, of no special value.

FL May, June. Fr. July, Aug.

Fam. 30. ANACARDIACEZL; G. P. N. 53.
Trees or shrubs, generally with milky. or resinous
juice. Leaves usually alternate, simple trifoliolate or
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pinnate, exstipulate. Inflorescence generally a terminal
panicle, less frequently lateral or axillary. Flowers
small, mostly regular, unisexual or bisexual. Calyx
3-A-cleft. Petals free, as mary as the calyx-divisions
and alternating with them, sometimes absent. Disk
usually annular. Stamens generally as many or twice
as many as the petals, inserted under (rarely on) the
disk, sometimes not all perfect. Ovary superior or half-
inferior, usually 1-celled and 1-seeded. Fruit a drupe.
8eed exalbuminous.

Analysis of the Genera.
Fruit 1-celled, 1-seeded.

Pericarp dry.
(Leaves simple or compound, petals 4-8) , . 1. RHus.
Pericarp more or less {leshy.
Leaves simple.
Receptacle of fruit enlarged and fleshy . . 6. SEMECARPUS.
Receptacle of fruit not enlarged or fleshy.
Stamens 1-5, generally only 1 perfeot . 3. MANGIFERA.
Sta...ens 8-10, all perfect . . . 4. BUCHANANIA.
Leaves pinnate.
Petals none . . . . . . 2. PISTACIA.
Petals 4-5 . . 5. OpINA.

Fruit 2-5-celled, 2-5-see(ied; 'peric;u'p ﬁeshy;
leaves imparipinnate . . . . . 7. SpoNDIAS,

1. Rhus, Linn. ; G. P. n. 1.

Trees or shrubs with a resinous or acrid juice.
Leaves 3-foliolate or pinnate, rarely simple. Flowers
small, polygamous, panicled. Calyz-lsmbs 4-6. Petals
4-6, imbricate. Disk fleshy, annular. Stamens 4-10,
inserted at the base of the disk. Ovary sessile, 1-celled :
styles 3. Drupe dry, with a pendulous seed. ’
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Analysis of the Species.

Leaves simple . . . . . . L. R. Cotinus.
Leaves 3-foliolate . . . . 2. R. parviflora,
Leaves imparipinnate.
Petiole winged ; (leaflots sessile)
Petiole not winged.
Leaflets sessile ; inflorescence terminal

. 3. R. sems-alaia.

. 4. R. punjabensis.
Leaflets short-petiolulate ; inflor, axillary.
Innovations densely tomentose . . b. R. Wallichas.
Wholly glabrous . . . . 6. R. succedanea.

1. R. Cotinus, Linn. ; Fl. Br. Ind. ii. 9 ; Brandis For. Flora
118, Ind. Trees 196 ; Gamble Man. Ind. Timb. 207. The Wig tree.
Vern. Tiing, Ttingos, Jaunsar ; Tingd, Garhwal.

A shrub or #mall tree with thin reddish-brown bark ; branch-
lets red ; young parts grey-tomentose. Leaves simple, 2-4 by 1-5-3
in., ovate elliptic obovate or orbicular, entire, usually tomentose
beneath, less frequently so above ; main lateral nerves 10-15 pairs ;
base more or less acute ; petole 1'5-3in.long. Flowers about *15in.
diam., on very slender pedicels which are arranged in lax terminal
panicles, pedicels of sterile flowers elongated and feathery. Sepals
ovate-oblong. Petals elliptio, pale-yellow, much exoeeding the
sepals. Filaments short; anthers comparatively large. Disk

broad, 4-angled. Drupe ‘2 in. long, compressed, oblique, reddish,
covered with white hairs.

Common in JAUNSAB, TEHRI-GARHWAL and OUTER HiMa-
LAYAN slopes, 3,-6,000 ft., generally in open sunny places.'

Heartwood of a dark yellow colour and mottled, weighing 56
Ibs. to the c. ft. It makes very pretty pioture-frames and might be
used for cabinet-work. The twigs are used for basket-making, and
the bark and leaves for tanning. The leaves and flowers emit the
characteristic resinous odour of mango when bruised.

New leaves and fls. Apr., May. Fr. Autumn.

2. R. parviflora, Roxb. ; Fl. Br. Ind. ii. 9 ; Brandis For.
Flora 119, Ind. Trees 196 ; Gamble Man. Ind. Timb. 208. Vern.
Ninds, Nindwa, Jaunsar ; Tingld, Hind.

A shrub ; young parts densely covered with rusty tomentum ;
bark grey, smooth. Leaves 3-foliolate ; common petiole 1-2 in. Leaf-
lets 1-3 by ‘6-2 in., the terminal much larger than the other two,
obovate, orenate, sparsely hairy above, pubescent beneath ; the
termina] Jeaflet often narrowed into a marginate petiolule, the
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others sessile ; lateral nerves 8-12 pairs, straight, prominent. In-
florescence a terminal panicle with racemose branchlets, some of
which rise from the axils of the upper leaves. Flowsrs ‘1 in.
aocross. Sepals ovate. Petals oblong, longer tham the sepals.
Drupe ‘2 in. diam., ovoid, glabrous, brown, shining.

JAUNSAR, TEHRI-GAREWAL and the OUTER HIMALAYA, 2,-
5,000 ft. : Dhérdgédh, Tons (Tiuni, Moré Depdt, ete.) and Jumna
Valleys ; Malkat, eto.

Wood hard and close-grained. The fruit is eaten, and is used
in Hindu mediocine.
Fl. May, June. Fr. July, Aug.

3. R, semi-alata, Murray ; FL Br. Ind. ii. '10; Brandis
For. Flora 119, Ind. Trees 197 ; Gamble Map. Ind. Timb. 208.
Vern. Tibri, 4rkhoi, Jaunsar.

A small decidous tree ; young parts covered with dark.grey
ubegcence. Leaves imparipinnate, over a foot long turning red
geiore falling ; common petiole usually winged. Leaflets 4-6 pairs,
opposite, sessile, 2-4 by 1-2 in.,, elliptic, acuminate, deeply ocrenate or
dentate, glabrous sbove, soft-tomentose beneath ; lateral nerves
10-156 pairs, parallel ; bage rounded, somewhat oblique. Panicles
terminal, 6-8 in. lopg, conioal, dense-flowered. Flowers ‘1 in. diam.,
pale-green. Sepals ovate. Pelals oblong, ciliate, much exceeding
the gepals. Drupe ‘2 in. diam., subgloboge, compressed.

JaunsarR and TEBRI-GARHWAL, 3,-7,000 ft. : Dhérédgédh and
Tons Valleys.

Wood soft, shinjng, white but with darker streaks, weighing
about 27 lbs. per c. ft., not used. The fruit is often eaten by-the hill
people, and is used medicinally.

New leaves and fls. Apr., May. Fr. Aug.-Oct.

4. R. punjabensis, Stewart ; FL. Br. Ind. ii. 10 ; Brandis
For. Flora 120, Ind. Trees 197 ; Gamble Man. Ind. Timb. 209, Vern.
Titrs, Titrot, Jaunsar.

A small deciduous tree with rough dark.grey bark and aro-
matic leaves ; young parts covered with short pubsecence. Leaves
imparipinnate, over a foot long; petiole and rachis slender, not
winged. Leaflets 5-6 pairs, opposite or subepposite, sessile, 3-6 by
1.2'5 in., ovate-oblong or lanceolate, acuminate, entire or serrate near
the apex, membranous, pubegcent beneath, with scattered hsirs
above ; lateral nerves about 20 pairs, very slender ; base rounded.
Panicles terminal, compaot, muoh ahorter than the leaves. Flowers
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Ios3 than -1 in. diam., yellowish-green. Drupe abous ‘2 in. diam., on
short pedioels, compressed, oovered with a dense purplish
tomeatum. ,

Jaunsaz and Tnxanknnwu., 3,-8,500 it., towards the in-
terior ; e.g., Lokhdr, Kathién ; Deoté, ete.

Fl, Apr., May. Fr. Aug., Sept.

5. R. Wallichii, Hook. f. ; Fl. Br. Ind. ii. 11 ; Gamble Man:
Ind. Timb. 209; Brandis Ind. Trees 198. Syn.—R. vemicifera,
DC. ; Brandis For. Flora 120, Vern. Arkhos, Archos, Jaunsar.

A small deciduous tree somewhat resembling the walnut, with
smooth grey bark which exudes a black aorid varnish ; young parts
covered with rusty-brown or ash-coloured tomentum. Leaves im-
paripinnate, approximate near the ends of the branches ; common
petiole terete, stout. Leaflets 3-6 pairs, opposite, subsessile, 4-6 by
2-3°6 in., oblong-elliptic, acuminate, entire, grey-tomentose beneath,
more or less pubescent above ; lateral nerves 20-25 pairs ; base round-
ed, oblique. Panicles short, compact, from the axils of the lower or
Iass year’s leaves. Flowers subsessile, ‘1 in. diam. Sepals obtuse.
Petals much larger than the sepals, obovate, greenish-white, with
dark veins. Drupes ‘3 in. diam., much crowded together ; pericagp
dry, splitting irregularly to form a stellate receptacle for the kernel
which is long-persistent and covered with a vegetable wax.

JAUNSAR and TEHRI-GAREWAL, 4,-7,000 ft.; Binélgédh, Dhéré-
gédh, Kathidn, Tons Valley, eto.

Sapwood white, soft ; heartwood reddish-brown. It is used
for saw-frames and axe-handles. The juice of the leaves is gorrosive.
‘‘ In Jaunsar Bawar it is rubbed on thread to strengthen Tt ”—(8ir
D. Brandis)—but the Junsaris have a superstition against the tree
which is said to be inhabited by an evil spirit, and consequently they
most serupulously avoid touching it or even going near it.

Fl. May, June. Fr. July-Sept.

6. R, sucoedanen, Linn.; Fl. Br. Ind. ii. 13; Brandis
For. Flora 121, Ind. Trees 199; Gamble Man. Ind. Timb. 210.
Vern. Arkhol, U. P.

A middle-sized deoiduous tree with dark-grey thin bark,
somewhat resembling the 7%in. Leaves imparipinnate, approximate
near the ends of the branohes. Leaflets 3-6 pairs, opposite, 3-6 by
1'6-3 in., ovate-lanoeolate, long-acuminate, entire, thinly coriaceous,
usually quite glabrous; lateral nerves 8-15 pairs, alternating with
shorter intermediate ones ; base rounded acute or oblique; petiolules
slender, "2-'4 in. Jong. Panicles axillary, with slender and drooping
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ramifications, much shorter than the leaves. Flowers pedicelled,
soarcely ‘lin. diam., greenish-yellow. Sepals ovate, obtuse. Petals
muoh larger, oblong or obtuse. Disk 5-lobed. Drupes ‘25 in.
diam., compressed, glabrous, rugose, yellow or light-brown ; epicarp
thin, bursting irregularly ; mesocarp fibrous ; kernel compressed,
hard, surrounded by a vegetable wax. '

TEBRI-GARHWAL, 4,-7,000 ft. ; Lambatéch, Pijidhér, above
Naintwir, eto.

Sapwood white, turning brown, soft ; heartwood scanty, yel-
fow ; not much used. The juice is acrid, but the snow-white wax is
much appreciated in Japan where the treeis planted along road sides
for ite sake. The wax is made into candles. Lacquer varnish is
also obtained by tapping the bark. Theacid pulp of the fruit is eaten
in Sikkim and Nepal.

Fl. May-Aug. Fr. Aug.-Oct.

2. Pistacia, Linn. ; G. P. n. b3.

1. P, integerrima, Stewart; Fl. Br. Ind. ii. 13;
Brandis For. Flora 122, Ind. Trees 199 ; Gamble Man. Ind. Timb. 210.
Vern. Kakkar, Kdkroi, Jaunsar.

A middle-sized deciduous tree with rough grey bark. Leaves
alternate, pari- or imparipinnate, 6-9 in. long. Leaflcts 4-6 pairs,
subopposite, minutely petioluled, 3-6 by 1-17 in., lanceolate, long-
acuminate, entire, hard, coriaceous, glabrous ; main lateral nerves
about 20 pairs, slender ; base oblique. Inflorescence a lateral panicle.
Flowers small, apetalous, dicecious. MALE FLS. : panicles 2-4 in.
long, con¥pact, pubescent ; calyz gamosepalous, 3-5-1id ; stamens 5-7
on a small disk ; anthers large, red. FEM. Fi18.: panicles 6-10 in.
long, lax, thyrsoid ; sepals 4, free, linear, deciduous ; ovary sessile,
1-celled ; styles 3, cohering only near the base. Drupe ‘25 in. diam.,
oblique, broader than long, glabrous, rugose.

JAUNSAR and TEHRI-GARHWAL, also the MALkoT Hiuvs, 3-
6,000 ft. Amldwa nals, Binélgddh, Tons Valley, etc.

Sapwood white ; heartwood mottled with yellow and green
streaks, very hard and durable, valued as an ornamental timber ;
weight 54 lbs. per ¢. ft. ‘‘ The leaves are lopped for fodder for
buffaloes and camels, and the galls (Kdkrasingi) are used in native
medicine.”’— Mr. J. 8. Gamble. The latter are in tho shape of &’
horn, attaining 3-6 in. in length, and are dull-red in colour. They
are produced by a Hemipterous insect.

New leaves and fls. Mar.-May. Fr. June-Oct.

)
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3. Mangifera, Linn. ; G. P. n. 7.

1. M, indica, Lion. ; Fl. Br. Ind. ii. 13; Brandis For.
Flora 125, Ind. Trees 206 ; Gamble Man. Ind. Timb. 211. The
Mango tree. Vern. Am. Hind. Ambi, Din and Sahéranpur
(vulgar).

A large evergreen tree with rough thiok dark-grey bark.
Leaves alternate, simple, crowded at the ends of the branohes, 6-12
by 1'5-4 in., oblong or obovate-lanceolate, entire, coriaceous, dark-
green, glabrous; margins often wavy ; lateral nerves numerous,
arcuate ; base acute ; petiole 1-25 in. long, swollen at the base. In-
florescence a terminal panicle about 1 ft. long ; bracts elliptic, con-
cave. Flowers about ‘15 in. across, yellowish-green, scented, male
and 2-sexual on the same paniole. Calyx 4-5-partite ; segments im-
bricate, ovate, concave, deciduous. Petals 4-5, imbricate, much
longer than the calyx-segments, ovate, yellow, with 3-5 longitudinal
ridges. Disk fleshy. Stamens 4-5, inserted on the disk, only one
perfect and longor than the rest ; filaments subulate. Ovary sessile,
abliquely ovoid, glabrous ; ovule solitary ; style lateral. Drupe 2-6
in. long, ovoid, laterally compressed, with a protuberance on one
side near the tip indicating the position of the style; putamen
fibrous.

Cultivated and almost wild in SAHARANPGR and the DUN.
Several varicties are recognized under cultivation which differ chiefly
in the quality of the fruit.

No distinot heartwood and sapwood. Wood grey, coarses
grained, soft, liable to attacks of insects ; weight 41 Ibs. perc. ft. It
18 made into planks, and is as yet the only wood used for tea-boxes in
the Din.  Doors and windows and sometimes cheap furniture are
made of it. The tree is, however, valued chiefly for its fruit. 'The
green fruit is pickled, and is dried in slices as an article of trade in
Bengal and elsewhere. The pulp of the ripe fruit is dried in thin
plates,which can then be kept for months without losing flavour.
Throughout the United Provinces the kernel of the fruit is dried
and pounded intoa meal, whioh is used by the poorer classes during
famine as a substitute for wheat-flour.

FlL. Mar., Apr. Fr. June, July.

4. Buchanania, Roxb.; G. P. n. 11.

1. B. latifolia, Roxb.; Fl. Br. Ind. ii. 23; Brandis For.
Flora 127, Ind. Trees 205; Gamble Man. Ind. Timb. 216. Vern.
Piydl or Pidl, Hind. ; Kath Bhildwa, Din,

¥
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A moderate-sized tree, almost evergreen ; bark dark-grey or
black, furrowed into thick small quadrangular plates, reddish inside.
Leaves alternate, simple, 6-10 by 2-3'5 in., oblong or elliptic, 'en-
_tire, obtuse al both ends, coriaceous, hard, generally pubescent
beneath, closely reticulate ; lateral nerves 15-20 pairs, stout, nearly
straight ; petiole ‘2-°3 in. long, pubscent. Flowers 2-sexual, sessile,
*15-'2 in. diam., greenish-white, in terminal and axillary pyramidal
panicles. Calyx 5-toothed, . persistent. Petals 5, oblong. Disk
fleshy, 5-lobed. Stamens 10, as long as the petals. Carpels 5, hairy,
inserted at the base of the disk, 1 perfect, 4 reduced to thread-like
progpsses. Drupe 5 in. long, ovoid-oblong, black when ripe ; stone
hard, 2-valved ; seeds oily.

Common .in the S4l forests of the SiwaLik DivisioN, where
thesoilisat all clayey. Scarce in the E. DUN beyond the Songriver.

Wood greyish-brown, moderately hard, with a small dark.
coloured heartwood, fairly durable if kept dry and free from white-
ants. Weight 33 lbs. per o.ft. It seasons well, and is used for
boxes, bedsteads, yokes, doors, furniture, and the like. The poles
are made inte ¢5rs in the Sahdranpur Division, which are used to sup-
port light roofs. The bark is used for tanning. The ripe fruit has a
pleasant sweetish-acid flavour, and tho kernel, which resembles the
pistachio-nuts, is an important article of trade in the Central Pro-
vinces, where it is called chironji. The leaves are sometimes used
as a substitute for plates.

Fl. Feb., Mar. Fr. May, June.

5. Odina, Roxb. ; G. P. n. 22.

1. 0. Wodier, Roxb. ; Fl. Br. Ind. ii. 20; Brandis For.
Flora 123, Ind. Trees 200 ; Gamble Man. Ind. Timb. 218. Vern.
Jhinghan, Hind.: Jinghind, Sans.

A moderate-sized deciduous tree with thick soft branchlets ;
bark grey, smooth up to middle age, afterwards exfoliating in thin
round plates, red inside. Leaves alternate, few at the ends of the
branches, imparipinnate, 12-18 in. long, turning yellow before fall-
ing. Leaflets 7-11, shortly petiolulate, 3-6 by 2-3°5 in., ovate, long-
acuminate, quite entire, rather membranous, glabrous when old ;
lateral nerves 43 pairs, arcuate ; base rounded. Flowers 1-sexual,
4-merous,’1--15 in. diam., fascicled on simple and compound racemes
which are crowded at the extremities of the still leafless branches ;
male and female usually on different branches. Bracts numerous,
ciliate, Calyz 4-lobed, persistent ; lobes obtuse, ciliate, about *05 in.
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long.  Petals longer than the sepals, oblong, spreading, greenish-
yellow. Disk annular, 4-lobed. MALE FLS.: racemes panicled ;
stamens twice as many but as long as the petals, inserted within the
disk ; anthers versatile. FEm. ¥L8. : racemes simple ; disk surrounded
by sterile stamens ; ovary sessile, l-celled, with 3-4 distinct siyles.
Drupe 6 in. long, oblong, compressed.

Extremely common in the DN and SaziraNPUR FORESTS.
Also found at low elevations in the HiuLs, e.g., near Thadidr.

Sapwood white and soft ; heartwood scanty, red when fresh-
cut, afterwards reddish-brown, moderately hard and close-grained,
but not durable ; weight 50-60 lbs. per c. ft. A useful gum exudes
from wounds made in the wood, for which the tree is tapped in
April and May on a regular rotation in the Saharanpur half of the
Siwarik DrvisioN. The leaves are greedily eaten by cattle, and
elephants are fond of the young shoots. The tree can be most easily
propagated by cuttings.

Fl. Mar., Apr. Fr. June, July,

6. Semecarpus, Linn. fil. ; G. P. n. 25.

1. S. Anacardium, Linn. fl. ; FL. Br. Ind. ii.’30 ; Brandis
For. Flora 124 : Gamble Man. Ind. Timb. 22). The Marking-nut
tree. Vern. Bhildwa, Hind.

A moderate-sized decidous tree with rough dark-brown bark
which yields an aorid juice ; young parts, leaves beneath, and inflor-
escence pale-tomentosoe. Leaves crowded at the extremities of the
branches, alternate, simple, 9-24 by 5-14 in., obovate-oblong, often
pandurate, entire, rather coriaceous, more or less hispidly pubescent,
pale beneath ; tip and also the base rounded, or the latter sometimes
cordate ; lateral nerves 16-24 pairs, stout, slightly arched. Flowers
polygamous or dicecious, 2-3 in. diam., in fascicles on large terminal
panicles ; bracts lanceolate. Calyx b5-oleft ; segments deeiduous.
Petals 5, oblong, glabrous, greenish-yellow, much longer than the
sepals. Disk broad, annular. Filamenis subulate. Styles 3. Druge 1
in. long, the shape of a mango, compressed, shining, black when ripe,
sented on an orange-coloured fleshy recepticle formed of the disk,
the base of the calyx and the extremity of the peduncle.

Fairly common in the Sl forests of the SIWALIK DIvISION,
generally on clayey soil and in the moister.localites.

Sapwood and heartwood not distinet. The wood is soft and
Yight, weighing about 36 lbs. per o. ft. ; not used. The oup of the

r2
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ripe fruit is eaten raw, dried or roasted. The pericarp contains an
acrid juice which is used as marking-ink and in medicine.

Leafless Feb.-Apr. New leaves May. Fl. May, June. Fr.
Nov.-Feb. .

7. Spondias, Linn. ; G. P. n. 36.

1. 8. mangifera, Willd. ; Fl. Br. Ind. ii. 42 ; Brandis For.
Flora 128, Ind. Trees 2C1; Gamble Man. Ind. Timb. 223. The
Hog-plum tree. Vern. Ambdra, Hind.

A deoiduous tree with smooth grey bark, every part of which
has a characteristic aromatic smell. Leaves alternate, imparipin-
nate, 12-18 in. long. Leaflets 9-11, opposite, short-petiolulate, 3-9
by 1'56-4 in., oblong-elliptir, acuminate, entire, soft, rather membra-
pous, quite glabrous, turning bright-yellow before falling ; lateral
nerves 10-30 pairs, straight, parallel, nearly transverse, joined by a
strong intramarginal nerve. Flowers ‘2 in. diam, polygamous,
nearly sessile, in spreading terminal panicles. Clayz 5-toothed, deci-
duous. Petals 5, about ‘1 in. long, oblong, greenish-white, spreading.
Disk cupular, crenate. Stamens 10, inserted below the disk ;
filaments subulate, shorter than the petals; anthers versatile.
Ovary sessile, free ; carpels 4-5, distinct in flower, coalescing into a
single stone in fruit ; ovules solitary, pendulous ; styles as many as
the carpels. Drupe 1'6-2 in. long, ovoid or oblong, fleshy, smooth,
yellow when ripe; putamen fihrous and pitted with cavities
outside, with 2.5 seeds, of which, however, usually only one is
perfect.

Fairly common in the D6x and SanAraNPUR ForESTS. Also
found in the Tons Valley, JAUNSAR and TERRI-GAREWAL.

‘Wood soft, light grey, with large pores, weighing about 26 Ibs.
per c. ft. ; useless even as fuel. The tree is often attacked by insects,
and the holes made by them exude a gum which is insoluble in water.
The fruit is eaten when ripe, or pickled or made into curries when
green and tender. The flower-budsalso makea very agreeable curry.
The tree can be most easily propagated by outtings, and is invariably
thus planted in hedgerows.

Leafless Dec.-Apr. FI. Mar.-May. Fr. Cold seasons.

Faum. 31. CORIARIACELE; G.P.n. 54.

Glabrous erect shrubs with quadrangular branches.
Leaves opposite or in whorls of three, simple, more or
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less entire, exstipulate. Flowers small, green, 2-sexual
or polygamous, usually in axillary racemes. Sepals 5,
spreading. Petals smaller than the sepals, fleshy, keeled
within, sometimes adnate to every second stamen, ac-
crescent in fruit. Disk none. Stamens 10, hypogy-
nous ; filaments short. Carpels usually 5, free, 1-celled ;
ovule solitary, pendulous; styles fleshy, feathered.
Fruit of 5-10 compressed nuts, encircled by the fleshy
petals ; seeds compressed.

*

1. Coriaria, Linn. ; G. P. n. 1.

1. C. nepalensis, Wall. ; F1. Br. Ind. ii. 44 ; Brandis For.
Flora 128, Ind., Trees 209. Gamble Man. Ind. Timb. 224. The
Mussoorie-berry. Vern. Mansiri, Mastrs, Mussoorie; Moasros,
Jaunsar ; Gangeru, Gangdra, Tons Valley.

A large shrub with long spreading branches; bark reddish-
brown, rough ; branchlets quadrangular. Leaves 2-4 by 1-2°5 in.,
ovate-oblong, cordate, acuminate, obscurely serrulate, 3-7 nerved
at the base, sometimes puberulous beneath ; petiole 0-°1 in. long.
Racemes 2-6 in. long, usually clustered. Flowers ‘3 in. diam.,
greenish-yellow. Fruit ‘2--3 in. diam., dark-brown or black.

JaUNSAR and TEHRI-GARHWAL, 4,-8,000 ft., fairly common
among shrubby vegetation on hill-sides and in ravines. Occasion-
ally in the SABARANPUR S1wALIKS, e.g., Chillawéli Réu.

Wood grey, hard, beautifully mottled, and takes a good
polish ; weight 47 lbs. per o. ft. It is fit to be used for picture-
frames and other small articles. The branches are browsed by sheep
and goats.

Fl. Apr., May. Fr. June, July.

"FaM. 32. MORINGACEAE; G.P.N. 56.

Deciduous trees with corky bark and soft spongy
wood. Leaves alternate, imparipinnately twice or thrice
compound ; leaflets opposite, entire, caducous. Inflor-
escence an axillary panicle, Flowers 2-sexual, irregular,
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white or pink. Calyx cup-shaped, with 5 deciduous
petaloid segments. Petals unequal, erect, spreading.
Disk lining the calyx-tube. Perfect stamens 5, opposite
the petals, alternating with 5 antherless filaments,
all inserted on the edge of the disk and all declinate ;
anthers 1-celled. Ovary stipitate, lanceolate, 1-celled ;
ovules numerous, on parietal placentas ; style slender,
tubular. Fruit a pod-like capsule, rostrate, 3-angled,
3-valved. Seeds many ; testa corky, usually winged.

1. Moringa, Lamk. ; G. P. n. 1.

1. M. pterygosperma, Gertn.; Fl. Br. Ind. ii. 45;
Brandis ¥or. Flora 129, Ind. Trees 209 ; Gamble Man, Ind. Timb.
924, Tho Horse-radish tree. Vern. Sanjnd, Sainjnd, Sohjnd,
Sondnd, Hind ; Skobhdnjana, Sans.

A f{airly large tree with thick corky bark ; roots pungent.
Leaves 1-2°5 {t. dong, usually 3-pinnate; petiole sheathing at the base ;
pinn® opposite, 4-6 pairs ; pinnuim opposite, 6.9 pairs, the upper-
most pair 1-éaliolulate ; a hairy gland between each pair of pinn® and
pinnule. Ultimate leaflets opposite, *4-'8 in. long, obovate or elliptio,
entire, membranous, pale beneath. Flowers 1 in. diam., strongly
honey-scented. Sepats 'inoar lanceolate, reflexed. Petals .7-9 in.
long, linear-spathulate, white, with yellow dots near the base Fila -
mems vilious at tho base. Ovary hairy. Capsule 9-20 by °6-'8 in.,
3.gonous, lirear, pendulous, longitudinally ribbed, slightly constric-
tod between theseeds. Seeds 3-cornered, winged at tLe angles, about
1 in. long inclading the wings.

Common in the DUN along the banks of the Jumnrs,
S8ng and Suswé rivors ; also found in the SAHARANPUR SiwaLIks,
along the rdus and in the Tons valley in JAUNSA® and TEHRI-GARH-
waL. Cultivated at DuHRA for the fruit.

The wood is absolutely useless, rotting away in a few months.
The leaves, flowers, and fruits are eaten as vegetables. Tho tender
fruit is somotimes picklod. Most wild treos, however, produce bitter
flowers and fruits which are therefore not edible. The loaves are
also lopped for fodder, especially for camels. A gum, obtained by
making incision sin the bark, as well as the pungent roots, are used in
medicine. The tree is most easily propagated by euttings.

Fl. FebeApr. Fr. May, June.



CALYCIFLORZE.

Order 1.—~ROSALES.

FaMm. 33. LEGUMINOSZE; G. P. ~. 57.

TREES, shrubs or herbs. Leaves alternate, usually
compound, stipulate. Inflorescence an axillary or termi-
nal simple raceme or panicle. Flowers 2-sexual, regular
or irregular, bracteate. Sepals b, connate or free, in the
former case often 2-lipped. Petals free, usually 5,
equal or unequal. Stamens normally 10, sometimes
fewer by suppression or indefinite ; filaments free or
variously combined ; anthers usually dehiscing longitu-
dinally. Owary free, often stipitate ; carpel solitary ;
ovules one or more on the ventral suture of the carpel ;
style simple. Fruut a pod (legume), usually dehiscent
along one or both sutures. Seeds flat or more or less
compressed, with a horny or coriaceous testa, very rarely
albuminous.

This large and most important Family is divided
into three Sub-Families :—

Analysis of the Sub-Families

Petals unequal, free, imbricate ; stamens up to 10.
Stamens wmadelphous, less frequently monadel-
phous, rarely free;ca.lyx amosepalous . I. PAPILIONE&.
Stamens freo; calyx divxdeg to or nearly to
the base . . . . . . IL CxsiPINIEZ,
Potals equal, more or less comnate, valvate ;
stamens usually indefinite . . . III Mmoss®. ,
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‘ SuB-FamiLy I. PAPILIONEZE,

Mostly herbs, less frequently shrubs or trees. Leaves
pinnate or digitate ; leaflets often stipellate. Flowers
2-gexual, irregular. Calyz gamosepalous, 2-lipped.
Corolla of 5 imbricate petals which are more or less
clawed, the 2 innermost (which are also anterior)similar,
free or connate into a sheath next to the ovary, and are
called the Leel petals ; the next two are immediately
outside the keel, also similar, and are called the wings ;
and the fifth is the outermost or odd petal, called the
standard, which is posterior in position and is generally
broad and reflexed. This type of corolla is known as
papilionaceous, whence the name of the Sub-Order.
Stamens generally 10, diadelphous, sometimes monadel-
phous, rarely free, inserted with the petals on the calyx-
tube ; anthers often versatile. Pod dry, generally
dehiscent. Seeds exalbuminous.

Analysis of the Genera.

Leaves digitately 3-foliolate ; pod compressed'

stamens free . . 1. PIPTANTHUS.
Leaves digitately 3- foliolate or sxmple ; pod
inflated.
Leaves not gland-dotted ; stamens monadel-
phous . . 2. CROTALARIA.

Leaves gland- dotted stamens dmdelphous . 18. FLEMINGIA.
Loaves imparipinnate.

Stamens free ; (pod moniliform, indehiscent) . 20. SopHORA.

Stamens equally or unequally diadelphous.

Leatlets alternate ; pod indehiscent . . 19. DALBERGIA.
Leaflets opposite ; pod dehiscing sooner or later.
Pod cylindrical ; stamens apiculate . . 3. INDIGOFERA.
Pod compressed ; stamens obtuse.
Pod few-seeded, tardily dehiscent . . 4. MILLETTIA.

Pod many-seeded, soon dehiscent , . 6. TEPHROSIA.
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Leaves paripinnate ; stamens diadelphous.
Unaim>d. Pod septate ; calyx not oblique.

Pod long, many-seeded. Eract plants . 6. SESBANIA.
Pod short, few-seeded. Climbing shrubs . 11. ABRUS. -
Armed. Pod not septate ; calyx very oblique 7. CARAGANA.:,

Leaves pinnately 3-foliolate.
Stamens diadelphous.
Pod inde.iscent, (1-seeded) . . . 8. LESPEDEZA. -
Pod dehiscent.
Pod with articulate joints.
Trees. Raccm s fascicled, on old wood 9. OUGEINIA."
Shrubs. Racemes simple or panicled,
oncurrent year’s shoots (leaves
often 1-foliolate) . . . 10. DESMODIUM.
Pod without articulate joints.
Ncde: of racemes tumid ; leaves not
gland-dotted.
Petals very unequal ; pod few-seeded.
Keel exceeding the wings and
standard. Climbing shrubs . 12. MucUNA.
Standard exceeding the keel and

wings. Trees . . . 13. ERYTHRINA.
Petals equal ; pod 1-seeded.
Flowers small, panicled . . 14. SPATHOLOBUS.
Flowers large, racemed. . . 15. BUTEA. -
Nodes of racemes not tumid ; leaves
gland-dotted . . . 17. REYNCHOSIA.

Stamens monadelphous (pod dehiscen.t, not
jointed, few-seeded) . . . . 16. PUERARIA.

1. Piptanthus, D. Don; G. P. n. 2.

1. P. nepalensis, D. Don; Fl. Br. Ind. ii. 62; Brandis
For. Flora 132, Ind. Trees 216 ; Gamble Man. Ind. Timb. 229.
Vern. Chamba, Chambod, Jaunsar.

A shrub 8 to 12 ft. high, with green bark. Leaves digitately
3-foliolate ; common petiole -7-1-5 in. ; stipules connate, opposite to
the petiole, *2--3 in, long, broadly triangular, drying brownish-grey,
pubescent, deciduous. Leaflets sessile, 2-4 by *5-1 in., lanceolate or
narrow-elliptic, acuminate, entire, dark-green above, pale beneath,
grey-pubescent when young, afterwards glabrous and shining ; midrib
prominent beneath ; main lateral nerves about 12 pairs, faint.
Flowers yellow, about 1'25 in. long, in short compaot hairy racemes
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4.5 in. long ; peduncle triquetrous ; pedicels ‘57 in. long ; bracts
ternate, tomentose. Calyz about *5 in. long, campanulate, densel

white-pubescent, deciduous from the base. Petals bright-yellow, all
clawed, 1 in. long including the claw which is about ‘5 in. long. Sta-
mens 10, free, equal or frequently alternately long and short ;
anthers uniform. Owvary linear, stipitate, hairy. Pod 3-5 by *4--56
in., flat, narrowed at both ends, on a stipe *8-1 in. long ; seeds 3-10.

Jaunsar and TEBRI-GAREWAL, 7,-9.000 ft. Deoban near
¢‘ Chakrata View’’ and below ‘‘ Snow View ’’; on the slopes of
the Kardmbé peak and elsewhere about Mundéali. Common about
the temple in the Temple Block, Deotd Forest.

Planted for ornament in the hills on account of its handsome
yellow flower.

Fl. Apr.-June. Fr. Aug., Sept.

2. Crotalaria, Linn. ; G. P. n. 53.

The Kidney Beans.

Herbs or shrubs. ‘Leaves simple or 3-foliolate,
rarely imparipinnate. Flowers yellow blue or purplish,
in terminal or leaf-opposed lax racemes. Calyx-tube
short ; teeth almost equal, or connate and 2-lipped.
Corolla generally showy ; standard shortly clawed,
round ; wings and keel of the same length ; the-latter
broader, beaked. Stamens monadelphous, forming an
open sheath ; anthers alternately versatile and basifixed.
Ovary linear ; style incurved at the base, bearded. Pod
juflated.

This large Genus is noted for strong fibre.

Analysis of the Species.

Corolla much exserted ; pod glabrous . L. C. sericea.
Corolla little exserted ; pod densely velvety . 2: C. tetragona.

1.C, sericea, Retx.; Fl Br.Ind. ii. 76. Vern. Chhdn.
muna, Hind. ; Sanni, E. DGn.
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An undershrub 4-6 ft. high with stout but fleshy striated
branches. Leaves simple, 3-6 by 2-35 in., oblanceolate-oblong,
tapering into a short petiole, subcoriaceous but soft, glabrous above,
finaly silky beneath ; stipules leafy, persistent. REacemes terminal,
about a foot long. Calyz -5 in. ; teeth lanceolate. Corolla -7-'8 in.
long, golden-yellow. Pod 1-2 by -7-8 in., smooth ; seeds kidney-
shaped, many, imbricating in two rows, on long funicles.

Common in fallow lands and forest-glades in the DY~ and in
the SamARANPUR SrwaLiks; Doiwédla, Phindowala, Karwépéni,
Dholkhand, etc.

The stem yields a fairly strong fibre.
F. & Fr, Nov.-Mar.

2. C. tetragona, Roxb. ; F1. Br. Ind. ii. 78 Gamble
Man. Ind. Timb. 230. g

A stiff shrub, 4.6 ft. high ; branches quadrangular, silky.
Leaves 6-12 by *5-1*5 in., linear or lanceolate, acuminate, membra-
nous, thinly silky or glabrescent ; stipules usually 0. Racemes 6°8
in. long, few-flowered. Flowers 1-1:5 in. long. Calyz *7-1 in. long,
brown-velvety. Corolla yellow, very slightly exserted. Pod 1:5-2
in. long, densely dark-brown-velvety, 12-20-8seded.

Réu-beds in the SAHARANPUR SiwaLIKS ; Timli Pass. Also
in the D6~ ; Nakraunda, Lachiwéla, etc.

Fl. Sept.-Nov. Fr. Mar.-June.

The cultivated Sann or Sun, C. juncea, Linn. ; Fl. Br. Ind. ii!
79, closely resem bles tho last species, but has smaller leaves, and pods
elothed with persistent silky hairs. It yields the sun fibre. Many
other species occur in our region, but they are mostly herbaseous or
inconspicuous.

3. Indigofera, Linn. ; G. P. n. 91.

Herbs or shrubs clothed with adpressed white
hairs. Leaves usually imparipinnate ; leaflets entire.
Inflorescence a copious axillary raceme. Calye small,
dampanulate, b-toothed. Standard ovate ; keel at first
held in & bent position by spurs on either side which
catch on the wings, but straightens afterwards with a
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sudden jerk—a contrivance in nature for the dissemi-
nation of pollen. Stamens diadelphous ; anthers apicu-
late. Owvary sessile, many-ovuled; style glabrous,
stigma capitate. Pod usually linear-cylindrical and
straight.

Analysis of the Species.

Branchlets white-canescent ; bracts minute ;

(leaves subcoriaceous). . . . L. 1, heterantha.
Branchlets glabrescent ; bracts excesding the
buds.

Leaves memb -anous. .
Stipels mi: u'e ; corolla dark-purple . 2. 1. atropurpurea.
Stipels @jstinct ; corolla crimson-red . 3. I. hebepetala.
Leaves suBcoriaceous ; (corolla rose-coloured) 4. I. pulche lia.

1. I, heterantha, Wall.; Brandis For. Flora 135, Ind.
Trees 218 ; Gamble Man. Ind. Timb. 230. Syn.— I. Qerardiana, Wall.,
var, heterantha ; Fl. Br. Ind. ii. 100. Vern. Kgthi, Kd:hot, Jaunsar;
Sdkird, Garhwal.

A shrub with brown bark ; branchlets white-canescent. Leaves
1'5-2'6 in. long, short-petioled. Leaflets 17-31, opposite, *3-'5 in.
long, obovate, mucronate, subcoriaceous, pale-grey beneath, clothed
with short white hairs above ; stipels and bracts minute. Racemes
1.2'5 in. long, peduncled. Flowers about ‘5 in. long. Calyx cam-
panulate, hairy outside. Corolla -2-°4 in. long, red. Pod 1-1°5 in.
long, spreading, cylindrical, glabrous.

JauNsaR and TEHRI-GARHWAL, 3,-8,500 ft., from Sai4 all
the way to Deotd, Lam bétéch, etc.

The twigs ar6 used for basket-work. The shrub is gregarious
and has some value as fuel near hill-stations like Chakrata.

Fl. May, June. Fr. Sept.-Nov.

1. Qerardiana, Wall., or the type of this species according to
the Fl. Br. Ind.. is a smaller plant with fewer leaflets, but larger pod.
It is less common ; Koti-Kanésar, Deot4, ete,

2. 1. atropurparea, Hamilt.; Fl. Br. Ind. ii. 101,
Brandis For. Flora 136; Ind. Trees 217 ; Gamble Man.Ind. Timb.
3301.1 V:lrn. Kaéihi, Kdthos, Dande-kd Kdtha, Jaunsar ; Kdld Sdkind,

arhwal.
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A tall shrub ; branchlets glabrescent. Leaves imparipinnate,
4-8in. long ; petiole1-3 in. long.  Leaflets 5-13, opposite, ‘8.2 by *6-1
in., ovate obovate or elliptic, membranous, glabrescent, dark-green ;
stipels minute. 'Racemes 4-6 in. long; peduncle 1.2 in.; bracts
tanceolate, exceeding the buds. Flowers-3--4in. long. Calyz about
*1 in. long, obliquely campanulate, with scattered white hairs out-
side. Corolla deep-pink or dark-purple. Pod linear, turgid, glabrous,
not narrowed into a beak.

Jaunsar and TEHRI-GARHWAL, up to 8-500 ft.; Deoban
Muncéli, Ket idn, ete. .

Economic use as of the foregoing species.
Fl. Mar.-June, according to elevation.

3. I. hebepetala, Benth. ; Fl. Br. Ind.ii. 101; Brandis
Ind. Troes 217 ; Gamble Man. Ind, Timb. 231.

A tallshrub ; branchlets glabrescent. Leaves imparipinnate,
4.6 in. long. Leaflets 13-17, opposite, usually 1-1'5 in. long, ovate,
obtuse, membranous, dull-green above, pale beneath ; stipels dis-
tinct. Racemes 2-4 in. long, few-flowered, peduncled ; bracts boat-
shaped, bristly at the tip, excesding the buds. Calyz -1 in. long,
obliquely campanulate. Corolla *5 in. long, deep-red. Pod glabrous,
1°5-2 in. long, 8-10-seeded.

JauNsagR, 7,-10,000 ft., generally in shady ‘places : JLélkdri,
Koraéin, ete. . )
The stems and branches are used for fuel.
Fl. May, June.

4. 1. pulchella, Roxb.; Fl. Br. Ind. ii. 101 ; Brandis For.
Flora 126, Ind. Treee 217; Gamble Man. Ind. Timb. 231. Vern. Nil,
Hind. ; *dkind, Dan and Garhwal.

A shrub 10-12 ft. high; branchlets glabrescent. Leaves im-
paripinnate, 3-6 in. long, Leaflets 13-21, opposite, *6-8 by *3-4 in.,
obovate-oblong, subcoriaceous, pale-green above, glaucous beneath,
with adpressed grey hairs on both surfaces; stipcls minute or Q.
Racemes 1-4 in. long, moderately compaot, short-peduncled ; bracts
boat-ghaped, exceeding the buds. Calyx about 'l in. long, white-
canescent ; teeth short. Corolla about ‘8 in. long, bright-red or rose-
coloured ; standard reflexed. Pod 1:2-1'7 in. long, straight, turgidy
glabrous, 8-12 seeded ; sutures broad.

) 86l forests of the D~ and the StwarLiks, and the Hirrs up
09,000 ft., very common in some localities, e.g., Karwdpéni ; Kondin,
Mundaéli, etec.
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The branches are often used for fences, and also for fuel.
Fl. Nov.-Mar., according to elevation. Fr. Rainy season.

I. Mrsuta, Linn. ; F1. Br. Ind. ii. 98 ; —is a short suberect her-
baceous plant with stems densely clothed with brown pubescence.
Racemes 2-4 in. long, very dense. Flowers red. Pod *7-1 in. long,
densely pukescent. Found in grass-lands and réu-beds in the Siwa-
ik Tracts. Phéndowdla, Rénipur, ete.

1. Dosua, Ham. ; Fl. Br. Ind. ii. 102 ; Brandis Ind. Trees
218—is a low shrub densely pubescent like the above. Flowers
bright-red. Pod about 1 in. long, glabrescent. Common in grass-
lands and fire-traces in the HiLLs : Lokhér, Ringdli, Bhéshlé, etc.

4. Millettia, W. & A.; G. P. n. 104.

1. M. auriculata, Baker; Fl. Br. Ind. ii. 108; Brandis
For. Flora 138 ; Ind. Trees 219; Gamble Man. Ind. Timb. 232.
Vern. Gauj, Hind.

A large woody grogarious climber. Leaves 1-2 ft. long,
crowded at the ends of the branches ; petiole with a swollen base.
Leaﬂeta 7-9, lateral opposite, 3-8 by 2-5 in., obovate elliptic or oblong,
abruptly acuminate, entire, subcoriaceous, densely grey-silky when
young, afterwards glabrescent above, pale beneath ; stipels minute.
Racemes 4-10 in. long, axillary ; rachis downy. Flowers -3-'4 in.
long, dull-white, fasciclod on the rachis. Calyx about 1 in. long,
shortly toothed, densely silky. Corolla "3-°4 in. long, silky all over ;
standard auriculate above the claw (whence the specifio name) ; wings
fulcate ; keel-petals incurved. Stamens monadelphous (though
generally diadelphous in the Genus). Style filiform, incurved,
glabrous ; stigma capitate. Pod 4-7 by 1-1'6 in., hard, brown-
velvety, with very thick sutures.

Extremely common and a pest in the DOx and SaRARANPUR
TForeets ; also found in the Tons Valley and elsewhere in JauNsar
and TEHRI-GAREWAL, up to 3,000 ft. P

The branches when beaten give a coarse fibre which is used
for rough cordage. They are also made into brushes for daubing
trees with paint. The leaves and twigs are lopped for cattle-fodder
and eaten by elephants.

Fl. May, June. Fr. Cold season.
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b. Tephrosia, Pers. ; G. P. n. 100.

1. T. candida, DC.; Fl Br. Ind. ii. 111 ; Brandis For.
Flora 138 ; Gamble Man. Ind. Timb. 234. Vern. Kulthi, Loshtia,
DON; Masethi, Mélkot.

A low shrub ; branches grooved, clothed with brown or grey
velvety pubescence. Leaves imparipinnate, 5-9 in. long, short-
petioled ; stipules setaceous. Leaflets 19-25, opposite, 2-3 by *3-*7 in.,
narrow-elliptic, acute at both ends, entire, coriaceous, dark-green
and glabrous above, pale and silky beneath ; lateral nerves numerous,
straight, very fine ; midrib prominent. Racemes 6-9 in long, termi-
nal and-lateral, often fascicled ; pedicels ‘3-'5 in. long, silky. Calyz
campanulate, ‘15--2 in. long, short-toothed, silky. Corolla *7-1 in.
long, white with a shade of red ; petals clawed ; standard suborbicu-
lar, densely silky. Stamens diadelphous. Pod 3-4 by -3 in., 10-12
seeded, continuous, slightly recurved, clothed with adpressed brown
silky hairs, generally tipped with the persistent style.

Common in some parts of the DUN, e.g., Chandrabani, Rdm-
garh, Bindél-néla, Bidhalna Block, ete. '

Much planted as a fertiliser in tea-gardens in Assam. The
feaves and bark are used to intoxicate fish.

Fl. Aug., Sept. Fr. Nov., Dec.

6. Sesbania, Pers. ; G. P. n. 118.

1. S. sagyptiaca, Pers.; Fl. Br. Ind. ii. 114; Brandis
For. Flora 137, Ind. Trees 219; Gamble Man. Ind. Timb. 235.
Vern. Jaent, Hind.

A soft-wooded shrub 10-15 ft. high, of brief duration. Leaves
paripinnate, 3-6 in. long. Leaflets 9-20 pairs, ‘6-1 by *1--2 in., linear-
oblong, minutely petioluled, membranous, glabrous, pale-green.
Racemes 3-6 in. long, axillary, few-flowered ; pedicels about ‘2 in.
long. Flowers pale-yellow. Calyx campanulate, 2 in. long, short-
toothed, membranous, glabrous. Pefals *5--7 in. long, yellow, often
with purple spots. Stamens diadelphous. Pod 6-9 by °15 in., toru-
lose, flexible, twisted, 20-30 seeded, septate between the seeds.

.+Cultivated throughout the plains of India for its very rapid
growth and shade-yielding eapacity. )
Wood white, extremely soft, weighing about 27 Ibs, per ec. ft.
Tt is said to give the best gunpowder charcoal. The fibre of the bark
is used for rope, and the leaves and tender branohes for cattle-
fodder. :
FL Aug., Sept. Fr. Dec.-Feh.
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7. Caragana, Lam. ; G. P. n. 130.
1. C. brevispina, Royle; Fl. Br. Ind. ii. 116 ; Brandis
For. Flora 133, Ind. Trees 216; Gamble Man. Ind. Timb. 236.
Vern. Ari, Kathir-kantd, Jaunsar.

An erect spinescent shrub, 6-8 ft. high ; young branches finely
downy. Leaves paripinnate, 2-4 in. long ; rachis finally spinescent.
Leafiets 8-16, variable, '3-'6 by 2-°5 in., obovate, pubsecent beneath,
minutely petioluled. Racemes 2-3 in. long, unbellately 1-3-flowered ;
pedicels downy, bracteate. Calyx campanulate, placed very obli-
quely on the pedicel, “3-4 in. long, pubescent ; teeth acute. Petals
yellow, '6-1 in. long, all of nearly the same length ; standard broad,
reflexed, much thicker and firmer than the other petals. Stamens
diadelphous. Style incurved, glabrous. Pod 2-3 in. long, straight,
eylindrieal, turgid, glabrous outside, woolly inside.

Jaunsar and TEHRI-GARHWAL, 6,-9,000 ft. Common at
Kondin, Mundéli and Deoté.

Fl. Apr.-June. Fr. Aug.-Oct.

C. Qerardiana, Royle; Fl. Br. Ind.ii. 116; Brandis Ind.
Trees 216—has also been found in TEHRI-GARHWAL, e.g., in the
Jaurdsi and Morird Blocks. Itis a diffuse undershrub differing
from the above in having smaller leaves and leaflets, subsessile
flowers, and shorter pods which are hirsute outside.

Fl. May-Aug.

8. Lespedeza, Mich. ; G. P. n. 182.

Herbs or undershrubs. Leaves pinnately 3-foliolate,
without stipels. Flowers axillary, fascicled or racem-
ed. Calyz-tube campanulate ; teeth long. Corolla ex-
serted ; standard broad. Stamens diadelphous. Ovary
sessile or stipitate, 1-ovuled ; style long, incurved, often
persistent ; stigma minute. Pod 1l-seeded, small, ob-
long, compressed, reticulate, indehiscent.

Analysis of the Species.

Keel obtuse, not much incurved ; flowers fascicled

in leaf-axils . . . . . . L L. sericea.”
Keel acute, much incurved ; flowers racemed.
Pod about 1 in. long, densely grey-silky . . 2. L. stenocarpa.

{ Pod °2in. long, clothed with adpressed hairs . 3. L. eriocarpa.
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D 1. L. sericea, Migq. ; Fl. Br. Ind. ii. 142. Vern. Khinji,
Gn.

An erect undershrub, 2-4 ft. high, with long slender branches.
Leaves ascending ; petiole short. Leaflets *3-'6 by about °1 in., linear-
cuneate, emarginate, minutely petioluled, rigidly coriaceous, usually
glabrous above, adpressedly silky-bairy beneath. Flowers 2-4
together in the axils of the leaves ; pedicels short ; bracteoles minute.
Calyz °1 in. long, canescent, teeth very long. Corolla about *2 in. long,
white but tipped with purple. Pod ‘1 in. long, thinly silky ; style
‘2 in. long, persistent.

JauNsar and the D6x. Lachiwdla, Ramgarh; Chakrata.
Fl. May, June. Fr. Oct., Nov. '

2. L. stenocarpa, Maxim. ; Prain’s Additional Legum-
inos® in Journ. As. Soc. Beng. Ixvi, Part II, No. 2, 376 ;Gamble
Man. Ind. Timb. 236. Syn.—L. macrostyla, Baker (in part); Fl.
Br. Ind.ii. 143.

An undershrub, 3-5 ft. high ; branches densely white-pubes-
cent. Petiole '5-°7 in. long. Leaflets ‘5-'8 by ‘4-'6 in., obovate-
cuneate, often emarginate, rigidly subcoriaceous, white-silky beneath.
Racemes short, dense, silky ; buds hidden by ovate silky braots ; pedi-
cels *1-'2 in. long. Calyx ‘1 in. ; teeth longer than the tube. Corolla
*4-'6 in, long, red. Pod about 1 in. long, shortly stalked, narrow-
oblong, densely grey-silky, gradually tapering to the base of the
persistent hairy style.

Common in the SIWALIK TRACT, on steep sandy hill-slopes and
banks of rdus. Mohand Pass, Dholkhand, Rénipur, etc. Also low
elevations in the HiLrs.

Fl. Aug., Sept. Fr. Dec.-Feb.

3. L. eriocarpa. DC.; Fl. Br. Ind. ii. 144; Gamble
Man. Ind. Timk. 236.

A much-branched erect shrub, 3-4 ft. high; branchlets tlender,
angular, furrowed, silky. Petiole (except in var. Falconeri, Prain)
longer thanin the other two species, sometimes up to 1:5in.; stipules
setaceous, '2-'3 in. long. Leaflets ‘3-1 1n. long, obovate cuneate,
adpressecly silky-hairy beneath. Racemes 2.3 in. long, rather lax,
peduncled ; bracts not exceeding the buds ; pedicels '16-°2in.  Calyz
‘13 in. long ; teeth much longer than the tuke. Corolla *4-6 in. long,
bright-pink. Pod -2--3 in. long, coriaceous ; style as long as the pad,
t ubescent near the base.

Fairly common in Jaunsar and TERRI-GAREWAL, 4,-8,0C0
ft. Léarli, Mitsdu, Kathién, Tons Valley, etc.

Fl. May-Sept. Fr. Cold season.
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9. Ougeinia, Benth. ; G. P. n. 169.

1. 0. dalbergioides, Benth.; Fl. Br. Ind. ii. 16l.
Brandis For. Flora 146, Ind. T'rees 224 ; Gamble Man. Ind. Timb. 237.
Vern. Séndan, Hind.

A middle-sized tree with a thin ashy-grey or light-brown
bark which exudes boads of red gum when cut. Leaves pinnately
3-foliolate, stipellate ; rachis 3-6 in. long, channelled above. Lateral
leaflets opposite, 2:56-4'5 by 1'5-3 in., obliquely elliptical ; terminal 3-6
by 2-3:6in., broad-ovate ; all entire or obscurely crenate, coriaceous,
gf;brous above, more or less downy or glabrescent beneath ; lateral
nerves about 6 pairs ; petiolules +1--2 in. long. Flowers light-pink or
white, in fascicled racemes generally from the old wood ; pedicels *5-*8
in. long, very slender, clustered on short branches of the raceme ;
bracts small, scaly. Calyz *1-15 in. long, pubescent ; teeth obtuse.
Corolla*3-4 in. long ; standard nearly orbicular, shortly clawed ; keel
obtuse. Pod very distinctly jointed, 2-4 by *3in., flat ; joints *6-'8 in.
long. Seeds about ‘2 in. long, smooth, brown when mature.

A common tree in S4l forests in the DU~ and SAHARANPUR
SiwaLiks and in the OUTER HIMALAYA ; also found in the chir forests
of JAUNSAR and TEHRI-GARHWAL, up to 4,000 it., e.g., Khunigédh,
Molté, etc.

Heartwood pale or deep reddish-brown, hard, close-grained,
strong, tough and durable, and takes a beautiful polish ; weight
55-65 1bs. per c. ft. It is much used for agricultural implements,
furniture, building, and the like. The bark yields an astringent red
gum, and is pounded and used to intoxicate fish. The twigs are
lopped for cattle-fodder. The tree can be most easily propagated by
root-suckers.

Leafless Feb., Mar. Tl Mar., Apr. Fr. May, June.

10. Desmodium, Desv. ; G. P. n. 170.

Shrubs or herbs. Leaves pinnately 3-foliolate or
1-foliolate, stipellate. Flowers small, red or whitish, in
axillary and terminal simple or "panicled racemes, rarely
umbelled. Calyz campanulate or turbinate. Corolla
exserted ; standard broad ; wings more or less attached
to the keel, which is usually obtuse. Stamens diadel-
phous, sometimes the upper stamen only partially free.
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Style incurved ; stigma minute, capitate. Pod com-
pressed, usually with articulate joints; joints 1-seeded,
generally indehiscent, rarely splitting open in & contin-
uous line along the ventral suture.

Amnaylsis of the Species.

Flowers umbelled ; leaves 3-foliolate.
Umbels axillary, naked . . . 1. D. Cephalotes.
Umbels arranged in plicate racemes, hidden
by & pair of persistent foliaceous bracts. 2. D. pulchellum.
Flowers in axillary and terminal, simple or
panicled racomes.
Pod distinctly jointed and articulate ;
joints generally indehiscent.
Leaves 1-foliolate.
Petiole winged . . . . . 4. D. triquetrum.
Petiole not winged . . . . 6. D. lattfolium.
Leaves 3-foliolate.
Leaflets dark-green, narrow; pod beset
with hooked hairs, . . . 3. D. laburnifolsum.
Loaflets pale-green, broad ; pod thinly
silky-hairy . . . . . 5 D. tiliefolium.
Pod indistinctly jointed and not articulate,
dehiscing in a continuous line along the
ventral suture; (leaves normally
3-foliolate). . . . . . 1. D. gyrans.

1. D. Cephalotes, Wall.: Fl. Br. Ind. ii. 161 ; Gamble
Man. Ind. Timb. 238; Brandis Ind. Trees 222; Vern. Bhatid,
Garhwal.

A shrub 4-6 ft. high, with grey bark ; branches triquetrous.
Leaves 3-foliolate ; petiole 1-2 in. long, deeply furrowed, grey-downy.
Leaflets 3:5-6 by 1°5-2°5 in., oblong or elliptic, subcoriaceous, grey-
silky beneath ; lateral nerves and midrib prominent and brightly
silky beneath, the former 10-16 pairs. Flowers about *3in. long, 20 or
more in dense axillary umbels ; pedicels silvery, jointed at the apex.
Calyz *15 in. long ; teeth lanceolate. Corolla red, *25 in. long. Pod
about 1 in. long, 4-5-jointed, indented more or less along both
sutures, densely grey-silky.

Common in the S4l forests of the D, especially at Laochi-
wéla and Théno.

The pods are said to be poisonous.for cattle.
Fl. July, Aug. ¥Fr. Nov., Dec.
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2. D, pulchellum, Benth. ; Fl. Br. Ind. ii. 162 ; Brandis
For. Flora 145, Ind. Trees 223 : Gamble Man. Ind. Timb. 239.
Vern. Thd pi, Garhwal; Jatd Sdlpén, Hind. .

An erect shrub, 4-6 ft. high ; branches ribbel, ‘grey-downy.
Leaves 3-foliolate ; petiole *3--5 in. long. Lateral leaflets 1-5-2'5
by ‘6.1 in., *5-'8 in. below the terminal which is 2-5-4 by 1-2.1°5 in,,
both elliptic or oblong-lanceolate, generally acute, rounded at the
base, pubescent beneath ; lateral nerves 8 pairs. Flowers ‘2--3 in.
long, in 2.6-flowered umbels, each umbel subtended by & pair of p>r-
sistent orbicular foliecoous bracts about *5 in. diam., the tmbels
themselves in axillary and terminal plicate rcce.nes, 4-10 in. long.
Calyz 1 in. long ; teeth shorter than the tube. Corolla -25 in., white
with a shade of red. Pod -25 in. long, generally with 2 joints, con-
stricted at both sutures.

Common in the D6N in the same loca'ities as the preceding
species.
F1. July-Sept. Fr. Cold season.

3. D. laburnifolium, DC.; Fl Br. Ind. ii. 163.

A shrub 6-8 ft. high; branches few, slender, glabrescent ;
bark dark-grey. Leaves 3-foliolate ; petiole 1-1'5 in., thickened,
grooved ; stipules free, minute. Leaflets 2-4 by 1-1‘5 in., oblong-
lanceolate, acute at both ends, dark-green, glabrous and shining
above, hairy on the nerves beneath. R gremesabout 6 in. long ; pedi-
cels ‘2.3 in. Flowers whitish, ‘34 in. long. Calyx about a third of
the flower, hairy ; teeth narrow, as long as the tube. Corslla2-'3 in.
Pod 2-4in. by "3in,, beset with short hooked hairs ; joints 6.8, rectan-
gular, twice as long as broad, easily breaking off.

In damp shady localities in the D6N, such as Mot ronwéla,
Nakraunda, Jogiwéila, Khairi, Robbers’ Cave, etc.

The leaves are eaten by buffaloes.
Fl. July, Aug. Fr. Dec., Jan.

4. D, triquetrum, DC.; Fi. Br. Ind. ii. 163; Brandis
For. Flora 146, Ind. Trees 224.

A sub-procumbent shrub, 3-4 ft.long ; branches triquetrous,
labrescent. Leaves 1-foliolate. Leaflet 3-6 by 1°2-2'2 in., oblong,
nceolate, acute, subcoriaceous, scaberulous above, hairy on the

nerves beneath ; petiole *7-1'3 in. long, winged to an oblanceolate
shape, '2-'4 in. broad ; main lateral nerves 12-15 pairs. Racemes
6-12 in. long, axillary and terminal; pedicels '1-2in. Calyz about
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‘1 in., campanulate. Pod 1-2 by ‘2 in., 6-8-jointed, glabrous or
pubescent, indented between the joints at the ventral suture.

Common about Lachiwéla on forest-paths, in grass-lands, and
along the banks of the Ré-nadi in the DUN.

Fl. July, Aug. Fr. Sept.-Dec.

5. D, tilisefolium, D. Don ; Fl. Br. Ind. ii. 168 ; Brandis
For. Flora 145, Ind. Trees 223 ; Gamble Man. Ind. Timb. 239.
Vern. Mdrtoi, Mdtot, Jaunsar.

A somewhat diffuse shrub, 4-10 ft. high; branchlets pubes-
cent. Leaves 3-foliolate ; rachis 1°5-3°5 in. long, pubescent. Leaflets
1-3 by *7-2'2 in., broad-ovate or rhomboid, often mucronate at the
apex, subcoriaceous, glabrescent above, silky-pubescent beneath,
margins entire or wavy ; main lateral nerves about 6 pairs, the lowest
pair from near the base. Flowers red, in terminal panicles and
axillary racemes; pedicels ‘3-'4 in. long, filiform, finely downy.
Calyz *1 in., downy ; teeth shorter than the tube. Corolla *3-'5 in.
long. Pod 2-3 by °25 in., slightly falcate, compressed, indented
between the joints at the inner edge, thinly silky-hairy ; joints 6-9,
longer than broad.

Common and somewhat gregarious in JAUNSAR and TEHRI-
GARHWAL, between 4,000 and 8,500 ft.

The thin grey bark is used for rope and paper-making. The
twigs are browsed by cattle, and the branches are cut up into faggots
and used for fuel in Chakrata.

FL June, July. Fr. Oct., Nov.

%. D. latifolium, DC.; Fl Br. Ind. ii. 168; Brandis
For. Flora 145, Ind. Trees 224.

An erect undershrub, 4-6 ft. high. Leaves 1-foliolate. Leaflet
2.5 by 1'5-3'5 in., broad-ovate, truncate or cordate and 3-nerved at
the base, hispid above, densely soft- -pubescent beneath ; tip rounded
or aoute, mucronate ; lateral nerves 7-8 pairs mcludmg the basal ;
petiole “4-'7 in. long ; stlpules semicordate, cuspidate. Flowers ‘2 in.
long, bright-purple, clustered on axillary and terminal racemes which
are 4-8 in. long. Calyxr minute ; teeth linear. Pod °6-1 by about
‘1 in,, 4-6-jointed, much constricted between the joints, densely
clothed with minute hooked hairs ; joints 4-6, rather longer than
broad, readily separating.

The DX and the OuTer HimarAYa, up to 3,500 ft.
Fl. Aug., Sept. Fr. Nov., Dec.
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7. D. gyrans, DC.; FL Br. Ind. ii. 174 ; Brandis For.
Flora 146 ; Gamble Man. Ind. Timb. 238. The Telegraph plant.
Vern. Khini, Garhwal.

An erect shrub, 4-8 ft. high, with glabrous green branches.
Leaves normally 3-foliolate, but often 1-foliolate by the abortion or
early fall of the small lateral leaflets ; petiole 1-1'56 in. Terminal
leaflet 3-4 by 1-1'7 in., oblong-lanceolate, quite entire, rather mem-
branous, glaucous beneath, often with irregular-shaped glaucous
blotches above ; main lateral nerves about 10 pairs. Lateral leaflets
absent or rudimentary, *5-°7 by '1-°12 in., rotating by jerks. Flowers
*5 in. long, in axillary racemes and terminal panicles, at first hidden
by large ovate bracts; pedicels ‘25 in. long, downy. Calyz 1 in,
long, campanulate ; teeth short. Corolla *2-3 in. long. Pod *1-1'5
by 2 in., falcate, 6-10-jointed, not articulate, slightly indented along
the lower, and dehiscing in a continuous line along the upper, suture.

Common in the DUN and in Chir forests along the Toxs
VALLEY, usually with grass.

Fl. Aug., Sept. Fr. Nov.-Jan.

Two forms of this plant are noticeable ;—one scarcely exceed-
ing 4 ft. in height, with narrow-lanceolate, somewhat coriaceous
terminal leaflet, petiole less than 1 in. long, and scaberulous pods,—
and the other about twice as tall, with broader oblong-elliptic rather
membranous terminal leaflet, much longer petiole, and glabrous or
glabrescent pods, Is the latter var. Roylei, W. & A.?

This large Genus comprises several other shrubs
and undershrubs occurring in the region of this Flora,
of which the following deserve brief notice :—

1. D. laxiflorum, DC. ; Fl. Br. Ind. ii. 164 ; Brandis Ind. Trees
223. A weak suberect plant with 3-foliolate leaves. Leaflets 3-6 in.
long, elliptic, membranous. Racemes 8-15 in. long, slender, drooping,
Pod 1'5-2 by ‘08 in., somewhat constricted and easily breaking off
between the joints, catching on clothes by hooked hairs. Common
in the DUN. Fl. Aug., Sept. Fr. Nov., Dec.

2. D. sambuense, DC.; Prain’s Additional Leguminos®
in Journ. As. Soc. Beng., 1xvi, Part ii,, No. 2, 304 ; Brandis Ind.
Trees 223. Syn.—D. floribundum, G. Don.; Fl. Br. Ind. ii. 167.
Vern. Gor Madrtoi, Jaunsar. Stem angular. Leaves 3-foliolate.
Leaflets 1°5-2 by 1-1°5 in., rhomboid or elliptic ; common petiole 2-3
in. ; stipules prominent. Racemes 3-6 in. long. Flowers °5 in. long,
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Pod *7-1 by 1 in., 6-8-jointed. JAUNSAR about Chakrata, Dharmi-
ghdh, etc.; also Sainjni, Kilni, etc., in TEHRI-GARHWAL.

\)( 3. D gangeticum, DC.; Fl. Br. Ind. ii. 168; Brandis Ind.
Trees 224. Stem 2-3 ft. high. Leaves 1-foliolate ; petiole *7-1°2 in.
Leaflet 2-4 in. long, variable in width, ovate to narrow-lanceolate,
membranous. Racemes 6-12 in. long, mostly terminal; pedicels
ascending. Flowers about ‘2 in.long. Pod '5-'7 by °1 in., 6-8-jointed,
common in blanks in Sal forests in the DON. Fl. July, Aug. Fr.
Cold season.

4. D. conctnnum, DC. ; Fl. Br. Ind. ii. 170 ; Brandis Ind. Trees
223. A tall undershrub with slender drooping branches. Leaves
3-foliolate ; petiole *5-1 in. Leaflets oblong, obtuse, 1'56-3 in. long,
lateral ones smaller. Racemes terminal and lateral, 6-12 in. long ;
bracts conspicuous. Flowers *2-'3 in. long. Pod 1 by °12 in., 4-6-
jointed. Robbers’ Cave near DEHRA DUN.

6. D. parvifolium, Baker ; Fl. Br. Ind. ii. 172. A diffuse
undershrub with 1-3-foliolate leaves. Leaflets very variable in size,
*2-1'5 in. long, oblong, subcordate, membranous. Flowers *15 in.
long ; corolla included in the calyx. Pod about *5 in. long, falcate,
4-6-jointed. Ramgarh and Karwépini in the DON. Fl. Aug.,
Sept. Fr. Nov., Dec.

Q. /’)a&;((x/’mm.

11. Abrus, Linn. ; G. P. n. 188.

1. A, precatorius, Linn. ; Fl. Br. Ind. ii. 175 ; Brandis
For. TFlora 139, Ind. Trees 225; Gamble Man. Ind. Timb. 240,
Vern. Chiuntli, Ratgiri, Dan ; Ginjd, Ginchi, Hind.

A much-branched climber with a woody stem. Leaves paripin-
nate, 2-3 in. long. Leaflets 20-40, opposite, deciduous, 4-1 by ‘2-'3
in., oblong-ligulate, membranous, glabrous or thinly silky beneath.
Flowers reddish or white, in dense pedunculate racemes which are
shorter than, or as long as, the leaves ; peduncles often leaf-bearing.
Calyz *1-°15 in. long, campanulate, truncate, thinly silky. Corolla
*3-+5 in. long ; standard ovate, acute ; wings narrow ; keel larger
than the wings, arcuate. Stamens 9, united in a sheath which
ig slit above ; the tenth absent. Ovary many-ovuled ; style short,
incurved, not bearded ; stigma capitate. Pod 1-1'7 by °'4-'5 in.,
oblong, turgid, 3-5-seeded. Seeds about ‘2 in. long, ovoid or sub-
globose, generally two-thirds scarlet or white and the rest jet-black,
with a large white hilum in the black part, sometimes wholly black
or white, smooth, shining.
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Very common along the foot of the SARARANPUR SIwarIks,
especially near Kharé, Rénipur and Kastmri ; also on hedges in the
DUN. Amlawa Valley, JAUNSAR.

The seeds are recognized by Indian jewellers as the minimum
unit of weight, and are used for weighing gold and precious stones.
The root resembles liquorice in medicinal property.

FL Aug., Sept. Fr. Cold season.

‘.. A. pulchellus, Wall.,, F1. Br. Ind. ii. 175 —differs from the
above in having larger leaflets, racemes exceeding the leaves, larger
but thinner-valved podand greyishebrown compressed seeds. Found
in the DN (Lachiwéla, Théano, Réipur, etc.) and the OQuTeEr Hima-
Lava. Fl. Aug., Sept.

12. Mucuna, Adans. ; G. P. n. 205.

Climbers, generally herbaceovs. Leaves large, pin-
nately 3-foliolate, stipellate. Flowers large, usually
dark-purple, in few-flowered racemes or corymbs.
Calyx campanulate, the two upper teeth connate.
Corolla much exserted ; keel rostrate, much exceeding
the standard and usually slightly exceeding the wings.
Stamens 2-adelphous ; anthers alternately versatile
and basifixed. Owvary sessile, many-ovuled; style
incurved, beardless; stigma capitate. Pod hard,
usually covered with irritating bristles.

Analysis of the Species.

Leaves glabrous; pod obliquely plaited
on the faces . . . . .
Leaves silky beneath ; pod not plaited on
the faces . . . .

1. M. atropurpurea.

2. M. pruriens.

1. M. atropurpurea, DC.; Fl. Br. Ind. ii. 1863
Brandis Ind. Trees 226; Gamble Man. Ind. Timb. 240. Vern.
Bhasnswalibel, Din.

A climber with soft porous wood. Leaflets 5-8 by 3°5-5 in.,
ovate or elliptic, 3-5-nerved at the base, membranous, shining atove,
lateral very oblique, the end one cuspidate; rachis 5-8 in. long.
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Racemes 6-12 in. long, long-peduncled, drooping, 12 30 flowered,
often forked ; bracts small, deciduous; bracteoles ‘2--3 in. long.
Calyzx *5-'6 in. long, 2-lipped, grey-pubescent and also with scattered
irritating brown bristles. Corolla 2-2'6 in. long, dark-purple ;
standard about half the length of the keel ; wings about half the
length of the standard. Pod 3-4¢ by 1-13 in., with close oblique
plaits on the faces, covered with brownish-yellow irritating bristles.

Found in the DU about Dehra, and also in the Dhérmigédh
valley, JAUNSAR. Not common.

Fl. Aug., Sept. Fr. (old season.

2. M. pruriens, DU ; Fl. Br. Ind. ii. 187; Gamble Man.
Ifid. Timb. 240; Braydis Ind-Trees 226. The Cowitch or Cowhage
plant. Vern. Kdunch, Gdunch, Din.

An annuBl twining herk Leaflets 3-8 in. long, ovate or
rhomboid, membranous, glabresoqt above, adpressedly silky pubes-
cent beneath, mucronate ; rachi®6.10 in. long. Racemes 4-8 in.
long, short-peduncled, drooping, 0-20-flowered. Calyx ‘25-'4 in.
long, 2-lipped, with a few irritating vistles. Corolla 1'3-1+6 in. long,
purplish. Pod 2-3 by *6-'8 in., 5-6-eeded, turgid, turned up at the
end, longitudinally ribbed, covered vith dense pale-brown bristles.

On hedges in the outskirts of villages and in abandoned
village sites in SAHARANPUR and the 1%x. "Fairly common.

The seeds and roots are used inmedicine and the irritatin g
hairs as a vermifuge.

Fl. Feb., Mar.

M. capitata, W. & A., F1. Br. Ind. ii187, s closely allied to
the last species, but the flowers are corymoge, and the pod about
twice as long and covered with deciduous vistles. Found in the
SAHARANPUR SIWALIKS.

Fl. Rainy season. Fr. Cold season.
M. imbricata, DC., Fl. Br. Ind. ii. 185 Brandis Ind. Trees
225, resembles M. atropurpurea, but the pod, byjdes being plaited.

is broadly winged at both sutures. It is found, the Dxn. (Mr.
J. F. Duthie.) )

.

13. Erythrina, Linn.; G. P. n.\m_

1. E, suberosa, Roxb. ; Fl. Br. Ind. ii. 18 Brandis For.
Flora 140, Ind. Trees 227; Gamble Man. Ind. Tim' 94], Verp,
Dhaw! Dhdk, Maddr, Hind. |
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A moderate-sized deciduous tree ; outer bark corky, light-grey,
1-2 in. thick, with deep irregular vertical cracks; branches armed
with straight whitish conical prickles ; young parts, leaves beneath
and inflorescence usually covered with soft tomentum. Leaves

- ~éimale alands 77 T M40 D Q in henad

with cottony uvwu wuscwec... J—
ends of the branches. Flowers brightfcarlet, 1'5-2 in. long, n
fascicles of 2-3 ; pedicels *3-'5 in. long. / Calyx campanulate, obso-
letely 2-lipped in flower. Corolla much €fﬂt‘,rted, straight ; standard
1'5-2 in. long, *5-7 in. broad, narrowgl into a short claw ; wings
*2-'3 in. long, falcate ; keel-petals ‘6-f in. long, connate. Stamens
2-adelphous ; upper stamen free neary to the base. Owvary stipitate,
many-ovuled ; style incurved, begdless; stigma capitate. Pod
stipitate, 3-4 by ‘3-'4 in., tapering afgobh ends, torulose, 4-6-sceded ;
seeds black. /

Var. glabrescens, Prain, Jofn. As. Soc. Beng. lxvi, Part ii.
No. 2. 410—differs from the typgn that the leaflets are glabrescent
beneath at an early age, afterwgds glaucous.

The type is occasionallyfet with along rdus in the SrwavLIks,
but tho above vnriet,y is comybn in the S4l forests of the Srwarix
D1visioN, and also in the To and Jumna Va.lloys in JAUNSAR and
TEHRI-GARHWAL, up t& 4,00ft.

Wood soft, white, spAgy, but fibrous and tough, very light,
weighing 13-20 lbs. per c. {/ It is used for scabbards, ladles, sicve-
frames, and butter and gh#-pots. The tree is easily propagated by
cuttings.
Leafless Jan., Fet/ FL Mar., Apr. Fr. June.

/

14. Spathgobus, Hassk. ; G. P. n. 208.

/
1. 8. Roxhrghii, Benth. ; F1. Br. Ind. ii. 193 ; Brandis
For. Flora 143, Iy Trees 220; Gamble Man. Ind. Timb. 243,
Vern. Mauld or Mfvd-bel, Din.

Alarge sipftrorso olimber ; branches grey-pubescent ; stem
with concentrio l/ers of bast inside, which exude a red gum when
cut. Leaves pigately 3-foliolate, stipellate; rachis 3-4 in. long.
Leaflets 4-9 by P 10., ovate or elliptio, acuminate, subcoriaceous,
pubescent benyth, the lateral oblique ; lateral nerves 6-8 pairs,
irregularly byiched ; petiolules *1-'3 in. long. Flowers '3-4 in,
long, white / reddish, in fascicles of 3 on large terminal panicles
which are oft 2-3 ft. long ; pedicles very short. €alyz campanu-
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late, grey-velvety, half the length of the flower ; tecth acute, the
two upper connate. Stardard emarginate, longer than the keel,
whioh is obtuse and nearly straight ; wings free. Stamens diadol-
phous. Ovary shortly stipitate, 2-ovuled ; style inourved, beard-
less ; stigma capitate. Pod 3-5°5 by 1-1°3 in., suddenly narrowed
into a stalk ‘4--6 in. long, softly brown-velvety, with only one seed
near the end, dehiseing from the apex only down to the seed.

Common in the Sél forests of the SrwaLik DIvisIoN, especi-
ally in the Siwalik Range, where it does considerable harm to all trees
by bending and distorting their stems, round which it twines with a
very tight grip. In this respect it is the worst of all harmful
climbers.

Wood soft and porous, but burns slowly and keeps on fire for a
long time, for which purpose it is often used by people living near
forests.

Fl. Sept.-Dec. Fr. Feb.-Apr.

15. Butea, Roxb. ; G. P. n. 207.

1. B, frondosa, Roxb.; Fl. Br. Ind. ii. 194; Brandis
For. Flora 142, Ind. Trees 230 ; Gamble Man. Ind. Timb. 243.
Vern. Dlwik, Palds, Hind.

A moderate-sized deciduous tree ; bark fibrous, bluish-grey or
light-brown outside, exuding a red juice when cut. Leaves pinnately
3-foliolate, stipellate ; rachis 5-9 in. long; stipules and stipels
tomonsose, deciduous. Leaflets hard, rigidly coriaceous, glabrescent
above, silky-tomentose beneath ; lateral leaflets 6-8 by 5-7°6 in.,
obliquely ovate or broad elliptic ; petiolules ‘3-'4¢ in. long, stout ;
terminal 5.8 by 4'5-7 in., rhomboid or broadly obovate from a cuneate
base ; lateral nerves 4-6 pairs, prominent. Flowers 2-3°5 in. long,
fasoicled on rigid axillary and terminal racemes whioh are 4-7 in.
long ; inflorescence bracts and calyx dark brown-velvety. Calyz
*5 in. long, fleshy, grey-silky inside. Petals bright orange-red, equal,
silvery-tomentose outside ; standard 1 in. broad, recurved ; keel in-
curved, heaked ; wings falcate, adhering to the keol. Stamens 2-adel-
phous. Ovary shortly stalked, 2-ovuled ; style filiform, curved, not
bearded ; stigma ocapitate. Pod 4-6 by 1'5-2 in., ligulate, firm,
pendulous, silky-tomentose, abruptly narrowed to a stalk °5-°7 in.
long, with only one seed near the apex, indehiscent below the seed.

Common in the D6N and SAnArRANPUR FORESTS in blanks and
open places, especially on water-logged soils as at Pathri. It is the
most common indigenous tree of the UrPxR GANGETIC PLAIN.
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Wood dirty-white, porous, soft; annual rings indistinct ;
weight about 36 lbs. per c. ft. It is durable under water, and is
used for well-curbs and piles. The bark of the roots yields a coarse
brown fibre used for rough cordage and for caulking boats on the
Ganges. The red juice exuded by the bark hardens into beads of
ruby-coloured gum similar to kino, and is used as a substitute for it.
The flowers give an orange dye, and a decoction of them is used to
keep out white-ants from fields. The seeds have a medicinal use.
Lac is often collected on the branches. The leaves are used as
plates and to wrap up parcels, and are also lopped for buffalo-fodder.

Leafless in March. New leaves and fl. Apr., May. Fr. June,
July.

16. Pueraria, DC.; G. P. n. 218.

1. P. tuberosa, DC.; Fl. Br. Ind. ii. 197 ; Brandis For.
Flora 141, Ind. Trées 228 ; Gamble Man. Ind. Timb. 245. Vern.
Surdl, Sirdl, Sarér, Din and Sahéranpur.

A twining shrub with stringy grey bark; young branches
grey-pubescent ; stem porous, producing large globose underground
tubers which are often of immense size,—whence the specific name.
Leaves pinnately 3-foliolate, stipellate ; rachis 5-8 in. long. Leaflets
4-6 by 3-4 in., broad-ovate, acuminate, silky-pubescent when young,
glubrescent above and thinly pubescent benvatih when mature, the
lateral oblique ; main lateral nerves 6-8 pairs including the stronger
basal pair; base truncate or subacute, 3-5-nerved ; lateral petio-
lules *2.-3 in. long. Flowers bright blue, in simple or paniclei ter-
minal racemes, 6-12 in. long ; bracts minute. Calyz about ‘2 in.
long, densely silky ; teeth shorter than the tube. Corolla about *4
. long ; standard spurred at the base ; wings oblong-falcate ; keel
obtuse, nearly straight. Stamens usually monadelphous. Ovary
sessile, many-ovuled ; style filiform, much incurved, beardless ;
stigma capitate. Pod 2-3 in. long, flat, flexible, 3-6-seeded, con-
tracted between the joints, clothed with long bristle-like brown
hairs.

Remarkably common about Kalsi; also found throughout
the DN and SankrANPUR FORESTS, especially on Zizyphus Jujuba
near Shéhjahénpur.

The large tubers which are sometimes up to 18 in. in 'ength
and 12 in. in diameter, have a liquorice taste, and are eaten and
used in medicine.

Leafless Nov.-May. Fl Mar., Apr. Fr. Nov., Deec.
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17. Rhynchosia, Lour. ; G. P. n. 233.

1. R. pseudo-cajan, Camb.; Fl. Br. Ind. ii. 223;
Brandis Ind. Trees 707 ; Gamble Man. Ind. Timb. 264.

An erect shrub, 4-6 ft. high ; branches longitudinally ribbed ;
grey-tomentose. Leaves pinnately 3-foliolate, gland-dotted beneath ;
rachis *5-1 in. ; stipules minute. Leaflets *5-2 by *3-1'5 in., ovate to
rhomboid, very softly woolly-tomentose and reticulate beneath,
strongly 3-nerved at the base ; stipels 0. Flowersin short-peduncled
compact corymbs ; pedicels short. Calyz ‘2 in. long ; tceth narrow-
acuminate, densely woolly. Corolla *4-'6 in. long, pale-yellow ;
keel incurved. Stamens 2-adelphous. Quary subsessile, usually
2-ovuled ; style long, much incurved ; stigma capitate. Pod 1 by
‘4 in., oblong, straight, slightly compressed, 1-2-seeded, persistently
grey woolly.

Fairly common in fire-traces and grass-lands in the Tons
Valley and elsowhere in JAUNSAR and TEHRI-GARERWAL, up to 7,000
fr. Also at higher elevations in the SiwaLiks.

Fl. and fr. Apr.-June,

18. Flemingia, Roxb. ; G. P. n. 235.

Generally moderate-sized shrubs. Leaves digitately
3-foliolate or simple, gland-dotted beneath. Flowers
generally in cymes. Calyz-tube short ; teeth narrow,
the lowest often the longest. Corolla scarcely exserted ;
petals equal. Stamens 2-adelphous. Owvary subsessile,
2-ovuled ; style filiform, beardless ; stigma capitate.
Pod small, inflated, usually 2-seeded.

Analysis of the Species.

A. Leaves simple ; braocts persistent, fold-
ing, (hiding the tlowers).
Leaves oblong-lance>late, rounded at
the base ; axis of raceme zigzag . 1. F. sirobilifera.
Leaves orbiculs , cordate; axis of
raceme straight , . . 2. F. Chappar.
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[}
B. Leaves digitately 3-foliolate ; bracts cadu-
cous, not folding.
Branches triquetrous ; bracts linear, ex-
ceeding the flowers | . . . 3. F. stricta.
Branches scarcely angled ; bracts lanceolate,
shorter than the flowers.
Racemes condensed, shorter than the
petioles . . . .
Racemes elongated, exceeding the
petioles . . . 5. F. semialata.

1. F, strobilifera, R. Br.; Fl. Br. Ind. ii. 227 ; Brandis
For. Flcra 143, Ind. Trees 231 ; Gamble Man. Ind. Timkb. 246.
e An undershrub, usually about 5 ft. high; branches terete,
velvety. Leaves simple, 3-6 by 1-1'8 in., oblong-lanceolate, sub-
acute, rounded at thoe base, subcoriaceous, glabrescent above, thinly
silky-pubescont beneath ; petiolo *2-7 in. long; stipules linear,
scarious, '2-'4 in.long. Racemes 3-6in. long ; rachis zigzag, downy ;
bracts *5-1 in. long, rather braader than long, deeply cordate, mem-
branous, reticulate, downy, folded. Flowers -2-31n. long; calyx
hairy ; corolla purple, little exserted. Pod *3-'4 in. long, 2-secded,
downy.

Very common in blanks in 84l forests in the Siwarik
DivisioN, also in the Hruvs, up to 3,000 ft.

The leaves are used for thatching.

Fl Aug.-Nov. Fr. Cold season.

Very similar in appearance is F. paniculata Wall. ; Fl. Br.
Ind. ii. 227, but with panicled racemes, naked flowers and larger
pods. Common near Lachiwéla in the D6N. Fl. and fr. Mar. May.

2. F, Chappar, Ham. ; Fl. Br. Ind. ii. 227; Brandis For.
Flors 143, Ind. Trees 231 ; Gamble Man. Ind. Timb. 246. Vern.
Sdlzén, Hind. ; Chkdnckra, E. Din.

A grogarious undershurb often up to 7 ft. in height. Leaves
simple, 2:5-4 in. dian., orbicular, cordate, acuminate, glabrescent
above, more or less pubescont beneath, especially along the nerves,
3.nerved at the base; lateral nerves 6-8 pairs above the basal ;
potiole ‘6-1°5 in. long. Racemes often panicled ; rachis woody,
pubescent ; bracts 1 by 1'5 in., cordate, decply omarginate, mem-
branous, reticulate, folded, salmon-brown whon mature. Flowers
-3--4 in, j corolla about half-exserted. Pod ‘3-'4 in. long, 2-seeded,
downy. .

Charaoteristic of the moister localities in the DUN, e.g.,
Kéluwdla, Lachiwéla, Tirsél, Kdnsrao, Motichur, ete.

4. F. congesta.
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The roots are used in Hindu medicine.
¥l Aug.-Oct. TFr. Cold season.

“.3. F, stricta, Roxb. Tl Br. Ind. ii. 228; Brandis Ind.
Trees 232 ; Gamble Man. Ind. Timb. 246. Vern. 'Bebar, Garh.

A tall shrub, 6-10 ft. high; branches triquetrous, hairy.
Leaves digitatoly 3-foliolate ; petiole 4-5:5 in. long, 3-quetrous,
furrowed ; stipules 2 in. long, striate, caducous. Leaflets 6-12 by
2'5-4 in,, oblong, narrowed at both ends, quite glabrous above,
thinly hairy along the nerves beneath, very shortly petioluled, 3-5-
nerved at the base ; lateral norves 12-16 pairs ; glandular dots few,
winute, black. Racemes 3-4 in. long, dense-flowered ; bracts *6-1
in., livear subulate, scariose, rigid ; pedicels veryshort. Flowers 5
m. long.; calyx-teoth linear, the lowest much longer than the others ;
corolla as long as the lowest tooth. Pod -5 in. long, glabrescent.

Common at Karwépéui in the DN, and also in low valleys in
the HiLrs.

¥l Mar., Apr. Fr. Aug., Sept.

4. F, congesta, Roxb. ; Fl. Br..Ind. ii. 228 ; Brandis For.
Flora 143, Ind. Trees 232 ; Gamble Man. Ind. Timb. 246. Vern.
Banchhdti, Dan.

An erect undershrub, 4-6 ft. high ; branches slightly ribbed.
Leaves digitately 3-foliolate ; petiolo 2:5-4 in. long, flattened ;
stipules ‘5 in. long, linear, caducous. Leaflefs 4-6 by 2-3 in., ovate- or
oblong-lanceolate, glabrous above but pubescent and with: brown or
ruby-coloured glandular dots and hairy along the nerves beneath ;
the latoral oblique ; base strongly 3-nerved ; main lateral nerves
about 6 pairs above the basal. Racemes dense, 1-2 in. long, sessile ;
bracts -12-°25 in. long, lanceolate, membranous, not rigid, grey-
silky outside, deciduous; pedicels very'short. Flowers about ‘5 in.
long ; cal;x densely silky, teeth lanceolate ; corolla scarcely ex-
serted. od '3-'5 in. long, turgid, 2-seeded, obscurely downy ;
seeds ‘1 in. diam., shining, brown or blue-black.

Very common in the D6, especially in Sal forests.—Lachi-
wéla, Karwapéni, etc.

A dye may be obtained from the hairs of the pod.

Fl. Apr.-Aug. Fr. Cold season.

5. F. semialata, Roxb.; Prain in Journ. As. Soo.
Beng. Ixvi, Part ii, No. 2, 439-441 ; Brandis For. Flora 143, Ind.
Trees 232 ; Gamble Man. Ind. Timb. 246. Syn.—F. congesta, var.
¢emialata, Fl. Br. Ind. ii. 229, Vern. Baré S6lpdn, Hind.
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A shrub closely resembling the last, but generally much taller,
the petiole is shorter and narrowly winged towards the upper end,
g'andular dots often absent, the racemes longer (3-6 in.) and laxer
and the calyz-teeth narrower.

As common &s the last species, in much the same looalities.

Fl. Apr.-Aug. Fr. Cold season.

F. prostrata, Roxb. ; Prain in Journ. As. Soc. Beng. xvi,
Part ii, No. 2, 440 ;—is simply a prostrate form of F. congesta with
tawney pubescent inflorescence. Found near Lachiwéla, fardwar,
etec.

19. Dalbergia, Linn. fil. ; G. P. n. 236.

Trees, rarely climbing shrubs. Leaves imparipin-
nate ; leaflets alternate, subcoriaceous, without stipels.
Flowers small, in terminal or lateral panicles ; bracts and
bracteoles small. Calyxr campanulate ; teeth 5, short.
Corolia exserted ; standard broad ; wings oblong ; keel-
petals shorter than the standard, connate at the tip.
Stamens 9-10, diadelphous or monadelphous ; anthers
minute. Ovary stipitate, few-ovuled ; style short, in-
curved, glabrous ; stigma capitate. Pod thin, flat, coria~
ceous, 1-4-seeded, indehiscent.

Analysis of the Species.

Leaflots acuminate ; stamens monadelphous . 1. D. Sissoo.
Leaflets obtuse ; stamons diadelphous.
Leaflets 11-15; panicles large, lax . 2. D. lanceolaria.
Loaflet3 17-25 ; panicles small, compact . 3. D. sericea.

1. D, Si8800, Roxb. ; Fl. Br. Ind. ii. 231; Brandis For.
Flora 149, Ind. Trees 233 ; Gamble Man. Ind. Timb. 247. Vern.
Shisham, Sis«%, Hind. ; Téli, Punjab.

A fairly large tree ; bark grey, somewhat reticulately longi-
tadinally furrowed, exfoliating in narrow strins ; young parts grey-
downy. Leaflets 3.5, distinctly alteraate, 1-2'5 i1. diam., broad-
ovate or rhomboid, tough, acuminate, glabrescent ; lateral nerves
very slondor ; rachis 2-4 in. long, zigzag, pubescent when yoing;
petiolules 1--2in.long.  Flowers-2--3in. long, pale-white, in racemes
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1-1'5 in. long, which are arranged in short axillary panicles. Calyz
downy, about half the length of the flower. Standard with a long
claw. Stamens 9, united in & sheath which is slit along the top.
Ovary pubescent ; style much shorter than the ovary ; stigma large.
Pod 2.3 by -3-'5 in., strap-shaped, glabrous, pale-brown, a large
proportion 1-seeded, narrowed at the base to a stipe *3--4 in. long.
Seeds ‘25 in. long, kidney-shaped, flat.

Indigenous in the banks and beds of streams and on sandy
goils in the Siwarrk DivisioN, also in the Tons Valley, JAUNSAR.
Extensively planted in avenues and as a nurse and a fertiliser in
tea-gardens in the DGx.

. The heartwood is brown, mottled with darker longitudinal
.woins, hard and close-grained ; annual rings not distinctly marked ;
medullary rays very fine ; pores uniformly distributed, joined b
wavy white concentric bands ; weight 45-651bs. per e. ft. ‘It is
very elastic, seasons well, does not warp or split, and takes a fine
polish.”—8ir D. Brandis. It is highly esteemed for all purposes
where strength and elasticity are required, its use being limited only
by the supply. The twigs and leaves are lopped for fodder.

The tree can be easily raised from seed, e.g.. Shéhdera and
Changs Mangé plantations in the PUNyAB, and also from root-
cuttings, e.g., at Jeypore in RAJPUTANA.

Leafless Jan., Feb. New leaves Feb., Mar. Fl. Mar.-May ;
Fr. Nov.-Fob., remaining long on the tree.

Allied to the Sissu is D. latifolia, Roxb., Fl. Br. Ind. ii 231;
Brandis Ind. Trees 233, the Blackwood or Rosewood tree of S,
India. Vern. Waldyti Shisham, Hind. The bark is of a lighter
colour and less furrowed, the leaflets thicker and emarginate, and
the pod larger and firmer. The wood is even more valued than
that of Sissu. It has a spreading crown with thick boughs and
is often planted in avenues, e.g., at Mayipur near Hardwar.

2. D. lanceolaria, Linn. ; Fl. Br. Ind. ii. 2356 ; Brandis,
For. Flora 151, Ind. Trees 236 ; Gamble Man. Ind. Timb. 253,

A large deciduous tree with glabrous branches ; bark smooth,
greenish-grey, yellow inside but instantly turning brown on
exposure. Leaflets 11-15, 1-2 by *6-1'2 in., elliptic or oblong, acute
or emarginate, subcoriaceous, pale beneath. Flowers *2-4 in. long,
dull-white, in large lax terminal and axillary’panicles. Calyz about
°1 in. long, silky outside. Standard obovate, 25 in. broad, clawed,
keel short. Stamens 10, equally diadelphous. Ovary 3-ovuled, hairy
at the base. Pod 2-3 by °5-'7 in., narrowed at both ends, on a stipe
3-'5in. long, glabrous, flexible, bright-brown, generally 1l-seeded,
reticulate over the seed, i
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Oeoasionally met with in the SrwaLIEK TRAOTS and in valleys
in the Ovrer Hiurs. Very scarce. Chirak Blook, along the Jhébri
86t in the Mayépur Bloek. Also found by Mr. A. Smythies a$
Réiwéla in the DUX.

Wood white or yellow, moderately bard, not durable, no
heartwood ; weight 33-44 lbs. per o. ft.

Fl. May, June. Fr. Sept., Oot.

3. D, sericea, G. Don; Prainin Journ. As, Soo. Beng,
Vol. 70, 51 ; Brandis Ind. Trees 237.—Syn. D. hircina, Ham.; Fl,
Br. Ind. ii. 236; Brandis For. Flora 151, ; Gamble Man. Ind,
Timb. 255,

A small tree ; young parts ferruginous-tomentose, Leaves
6-10 in. long. Leaflets 17-25, 1-1'5 by *6-'9 in., ovate or elliptic,
smarginate or rounded at the tip, rather membranous, clothed with
very minute grey hairs. Flowers about ‘25 in. long, in short con.
gested axillary oorymbose panicles, 1-2 in. long. Calyz about °1 in,
long, densely pubescent. Standard obovate, ‘12 in. broad, gradually
narrowed into a claw. Stamens 10, equally 2-adelphous. Owar
hairy, Pod 1-1'6 by “2-'3 in., 1-3-seeded, but less frequently l-aeedeg
than in the last two speoies.

OvuTER HiMALAYA, e.g., Malkot, Sahansra.dhérs, below Mus-
soorie, etc. ; also in TEHRI-GAREWAL, up to 5,600 ft,

Fl Apr., May, Fr.July, Aug.

D. paniculata, Roxb,, FL. Br. Ind. ii; 236, is a tree which
has leaves and pods exactly like those of D. lanceolaria, but the
panicles are much smaller. The wood is of a curious struoture, con-
gisting of thin layers of fibrous tissue, resembling the inner bark,
alternating with masses of white wood. The tree is very searce in
our region having been only once found in the E. Samiranrum
SiwALIKS by the late Mr. N. Hearle,

20. Sophora, Linn. ; G. P. n. 273.

1, 8. mollis, Grah. ; Fl. Br. Ind. ii. 2561 ; Brandis For. Flora,
132, Ind, Trees 244 ; Gamble Map. Ind. Timb. 264. Vern. Sdkind,
Garhwal,—a name also applied to all shrubby Indigoferas, which it
somewhat resorbles in foliage.

A low shrub with grey-downy branches; bark dark-grey:
Leaves imparipinnate, 4.6 in. long. Leaflets 21-35, *5-1 in. long,
elliptio, obtuse, emarginate, suboariaceous, grey-green, finely grey-
downy, prominently veined. Racemes 2-4 in. long, axillary, ascend-
ing. Flowers about 1 in. long, yellow, developed before the leaves,
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Calyz 15.'2 in. long, oblique, grey-downy. Corolia ‘8-'8 in. long ;
petals equal in length, clawed ; standard broad. 8tam_em free ;
anthers versatile. Ovary stalked, many-ovuled ; style incurved.
Pod 3-4 in. long, 4-6 seeded, slightly pubescent when young, glabrous
when mature, distantly moniliform ; joints with _4' crustaceous’
wings, two along each suture ; seeds brown, hard, shining.

Sshansra-dhéra and probably also in similar other localities jn
the OuTER HIMALAYA.

The wood is used for fuel, and the leaves and twigs for fodder.

Fl. Mar., Apr. when leafless. Fr. Rainy season.

The following plants of this SuB-ORDER deserve
mention :—

1. Zaschynomene aspera, Linn. ; Fl. Br. Ind. ii. 152 ; Brandis
Ind. Trees 224. The Sola plant. Vern. Sola, Hind. Stem erect,
full of white pith-like light wood, 5-6 ft. high, 1-1'5 in. diam. Leaves
imparipinnate ; leaflets very small, numerous. Flowers yellow,
about 7 in. long. Pod 2-2'5 by 3 in., long-stalked, with 3-6 sepa-
rating joints. Found in swamps in the Pathri Forest. The so-
called pith is made into hats and is used as floats by fishermen. FIl.
Rainy season. Fr. Nov., Dec.—@G. P. n. 159.

2. Uraria picta, Desv. ; Fl Br.Ind.ii. 155. Alittle-branched
erect perennial, 3-6 ft. high. Leaves paripinnate ; leaflets 4-8 by
-2-1 in., strongly net-veined beneath. Flowers small, in a dense
cylindrical terminal raceme about a foot long. Pod twisted, of 3-6
white polished indehiscent but separating joints. Found about
DeHRA DON and the OuTER HiMALAYA.—@. P. n. 174.

3. Uraria lagopus, DC.; Fl. Br. Ind. ii. 156 ;—has also been
found in the same localities. Leaves 1- and 3-foliolate ; leaflets 2-4
by 1'56-2 in., oblong, subcoriaceous, strongly net-veined. Racemes
long, both axillary and terminal; pedicels woolly. Joints 2-6,
dark or pale.

4. Uraria hamosa. Wall. ; FL Br.Ind.ii. 156 ;—is an under-
shrub somewhat resembling a Desmodium. Leaves 1-3-foliolate ;
leaflets 3-56 by 2-3 in., oblong. Racemes 6-12 in. long, l.x ; bracts
cuspidate. Corolla about -4 in. long, much exceeding ghe calyx.
Joints 4-6, opaque. Found in swampy places in the DUN, e.g., Nak-
raunda.

b. Alysicarpus vaginalis, DC. ; Fl. Br. Ind. ii. 158, A little-
branched erect undershrub, 1-4 ft. high. Leaves simple or 3-folio
late ; leaflets '5-2 in, long, broad or very parrow. Calyz about 12

G 2
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in. long ; corolla included. Pod *5-7 in. long, terete ; joints indehis-
ocent. Found at Lachiwéla in the D6N.—@. P. n. 176.

8. Shuteria vestita, W. &, A. ; Fl Br. Ind. ii. 181. A elender
cJimber with pinnately 3-foliolate leaves ; leaflets 1-2 in. long, obo-
vate-oblong, glabrescent. Flowersreddish, *3-4 in. long, in axillary
racemes, 1-4 in. long. Pod 1-1'5 in., linear, flat, recurved, 5-6-
seeded. Found in the HiLLs, up to 6,000 ft. ; Mdlkot, Korwé Forest,
etc.—@. P. n. 195. _

7. Atylosia mollis, Benth. ; FL. Br. Ind. ii. 213. Vern. Ban
8em, Garhwal. A middle-sized twining shrub; young parts in-
florescence and leaves beneath densely grey- or rusty-tomentose.
Leaves 3-foliolate ; leaflets 1'6-3'5 in. long, roundish-obovate, cus-
pidate, stipellate. Flowers ‘6-'8 in. long, yellow, in lax racemes ;
calyx grey-downy, half the length of the flower. Pod 1-2 by ‘4 in,,
4.9-geeded, with transverse lines hetween the seeds. Common
throughout the Déx and OuTER HiMaLAYA, and also along the foot
of the SAHARaANPUBR SiwaLiks. Fl. Dec., Jan, Fr. Mar., Apr.—
G. P.n. 231,

8. Atylosia scarabeoides. Benth. ; Fl. Br. Ind. ii. 215 ;—is a
twining biennial found in rédu-beds in the StwaLIk TRACT. Leaves 3-
foliolate ; leaflets 1°5 in. long, obovate-oblong, subcoriaceous, densely
grey-downy beneath. Flowers 2-6 on a short peduncle, about °5 in.
long, yellow ; corolla about 3-times the length of the calyx. Pod
about 1 by ‘25 in., 4-6-seeded, densely grey-silky.

SuB-ramiLy JI. CESALPINIEE.

.

Mostly trees or shrubs. Leaves abruptly pinnate
or bipinnate, sometimes 2-foliolate or simple and 2-
lobed ; leaflets rarely stipellate. Flowers 2-sexual,
generally irregular. Calyx divided to or nearly to the
base ; lobes usually 5, rarely valvate, generally concave.
Petals 5, imbricate, quite free, slightly unequal, the
upper or odd petal innermost. Stamens normally 10,
usually free, often declinate ; anthers large. Pod often
indehiscent. Seeds sometimes albhminous, .
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Analysis of the Genera.

Leaves bipinnate ; petals & . . . . 1. CasarpiNiA
Leaves pinnate. )
Petals 5 ; stamens free, generally all perfect 2. Cassta. =~ 1

Petals 3 ; stamens monadelphous, only 3
perfeot 3. TAMARINDUS.

Leaves simple, 2:lobed.; peu;ls [ . 4. BAUHINIA.

1. Ceesalpinia, Linn. ; G. P. n. 308.

Trees, erect shrubs, or prickly climbers. Leaves
abruptly bipinnate. Flowers showy, yellow, in axillary
or terminal racemes, the latter often corymbose. Calyz-
lobes 5, imbricate, hood-shaped, many times larger
than the tube, the lowest largest. Petals 5, usually
clawed, the uppermost smaller than the others. Sta-
mens 10, free, declinate ;anthers versatile. Ovary sessile
few-ovuled ; style filiform. Pod various.

¢

Analysis of the Species.
Pod armed with wiry prickles . . 1. C. Bonducella.
Pod not armed, quite smoqth . . 2. C. sepiaria.

1. C. Bonducella, Fleming ; F1. Br. Ind. ii. 254 ; Brandis
For. Flora 166, Ind. Trees 246 ; Gamble Man. Ind. Timb. 267. Vern.
Kdth Karanj, Hind. v wd

A scandent prickly shurb. Leaves over a foot long ; pinnsa
6-8 pairs, 3-8 in. long ; stipules large, 2-fid ; rachis and its branches
armed with recurved prickles. Leaflets 6-10 pairs on each pinna,
opposite, *7-1 by "4-'6 in., oblong or elliptic, obtuse, mucronate,
membranous, downy beneath, minutely petioluled. Racemes 6-12
in. long, gradually denser towards the top ; pedicels ‘2-'3 in., downy ;
bracts *5 in. long, linear-lanceolate, generally recurved at the tip,
exceeding the flower-buds. Calyx *2-'3 in. long, finely rusty-tomen-
tose. Petals *4-'5 in. long, oblanceolate, yellow, the smallest some-
times spotted with red. Pod 2-3 by 1'5-2 in., coriaceous, dehiscent,
thickly beset with sharp wiry prickles ‘2-'3 in. long. Seeds 2-3, ‘7
in. long, globose or ovoid, shining, lead-ooloured, with numerous very
fine horizontal cracks when dry.
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SArARANPUR and the DON, generally in abandoned village
sites or in hedges; Shéhjahanpur ; Dadhli, Théno, Khairi, etc. Also
at Kélsi in JauNsar.

The tender shoots and seeds which are known as fever-nute
in some parts are used medicinally, the farina of the cotyledons,
which is white and very bitter, being considered a good substitute
for quinine. It makes an effective hedge-plant.

Fl. Aug., Sept. Fr. Cold season.

2. C. sepiaria, Roxb.; Fl. Br. Ind. ii. 266; Brandis
For. Flora 156, Ind. Trees 246 ; Gamble Man. Ind. Tlmb 267,
The Mysore-thorn. Vern. Alm, Dén; Ari, Jaunsar; Karanj,
Hind.

A large prickly climber, pubescent or downy ; prickles strong,
recurved or less frequently curved upwards. Leaves9-16 in. long ;
pinnz 6-10 pairs, 2-4 in. long; stipules semisagittate, deciduous.
Leaflets 8-12 pairs on each pinna, opposite, "6-'8 by *2-4 in., oblong,
very obtuse, green and glabrous above, glaucous beneath, minutely
petioluled. Racemes simple, about 1 ft. long ; pedicels *7-1 in. long,
jointed at the top; bracts lanceolate, rusty-tomentose. Calyz
pale-yellow, about 5 in. long, deeply 5-lobed, pubescent or tomen-
tose. Petals 5-°7 in. long, bright-yellow. Stamens 5 in. long,
exserted ; filaments thickened and woolly at the base. Pod 2'5-4
by about 1 in., somewhat woody, glabrous, obliquely cuspidate,
tardily dehiscent. Seeds 4-8, ovoid, *4 in. long, rather compressed,
smooth, mottled brown and black.

Common in swampy localities in the D(N, and also in ravines
in JAuNsar and TEHRI-GARHWAL, ascending to 6,000 ft.—Nak-
raunda, Jogiwala, Bagiir Block near Kathién, Tons Valley, etc.

It is an excellent hedge-plant. 'The bark is astringent and
may be used for tanning.

Fl1. Mar.-June. Fr. Rainy season.

2. Cassia, Linn. ; G. P. n. 326.

1. €. Fistula, Linn. ; Fl. Br. Ind. ii. 261; Brandis For.
Flora. 164, Ind. Trees 263 ; Gamble Man. Ind. Timb. 271. Vern.
Amaltds Hind. ; Kirdla, Din ; Sindra, Garhwal.

A moderate-sized tree, whelly glabrous ; bark greenish-grey,
smooth up to middle age. Leaves paripinnate, 1-2 ft. long ; rachis
tevote. Leaflets 4-8 pairs, 3-6 by 2-3 in., ovate or ova.te-oblong, sub-
coriaceous, acuminate, entire ; lateral nerves pazallel, numerous.
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Flowers bright-yellow, in thyrsoid pendulous axillary racemes 12-
18 in. long ; pedicels ‘3-1 in., gradually longer towards the base
of the raceme. Calyx ‘2-'4 in. long, glabrous, caducous. Petals
‘8-1 in, long, shortly clawed, nearly equal. Stamens of 3 kinds,—3
about 1 in. long behind the ovary with large oblong anthers, 4-8
about ‘4 in. long in front of the ovary with diverging anther cells,
the remaining 3-1 shorter and more slender being staminodes with
indehiscent anthers ; anthers of fertile stamens open by terminal
pores. Ovary shortly stipitate ; style incurved ; stigma terminal.
Pod up to 2 ft, long, 1 in. diam., cylindrical, smooth, hard, inde-
hiscent, dark-brown when fully ripe, obscurely transversely ribbed
and transversely fragile, septate into numerous l-seeded cells.
Seeds about °4 in. diam., compressed, albuminous, parallel with the
sopta. .

Common throughout the D6~ and SaHARANPUR ForrEsTs ;
also found in low valleys up to 4,000 ft. in JAUNSAR and TEHR]-
GARHWAL, e.g., Amldwa Valley up to Saié.

The heartwood is yellowish or brick-red, tough, very hard
and extremely durable, excellent for posts, carts and agricultural
implements ; weight about 60 lbs. per o. ft. The dark-browh
sweetish pulp of the ripe fruit is a strong purgative, and is an ingre-
dient of spiced native tobacco. The gum exuded by the bark'is
astringent. The bark is used for tanning and dyeing. The twigs
are often lopped for cattle fodder. It is a very handsome tree, and
is often cultivated for ornament. '

Scarcely ever wholly leafless. New leaves and fl. Apr.-July.
Fr. Cold season. . .

The following smaller plants belong to this Genus :—

1. C. occidentalts, Linn.; Fl. Br. Ind. ii. 262. Vern.
Chakunda, Hind. A diffuse undershrub. Leaflets 2-4 by *6-1°3 in.,
elliptic-lanceolate, acuminate. Flowers °5-"7 in. diam.; petals
yellow with reddish veins. Pod 3 by ‘4 in., compressed, glabrous.
A weed common in blanks and along forest roads, especially in the
Dix. . Ce

2. C. Tora, Linn. ; Fl. Br. Ind. ii. 263. Vern. Panwdr, Diin.
A gregarious annual with a wlilish stem. Leaflets about 3 pairg,
1-17 by *7-1'3 in., obovate, mucronate. Flowers "4 in. diam., orange-
yellow ; sepals concave. Pod 6-0 by ‘15 in., tapering, curved,
flexuose ; seeds truncately cylindrical, about ‘2 in. long, length
parallel to the sutures. A common weed in blanks and about villages
in the DON and in SagAraNrur. Fl. July, Aug. Fr. Oct.-Dec.’
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3. C. mimosoides, Linn. ; F1. Br. Ind. ii. 266. A diffuse per-
ennial. Leaflets very numerous, ‘5 by °l in., linear-oblong, acumi-
nate, Flowers yellow, "3 in. long, in 2-3-flowered axillary racemes.
Pod flat, 2-25 by ‘2 in., 10-14-seeded. DOxN,—Réipur, Bdmgarh,
Lachiwéla, etc. Fl. July, Aug. Fy; Sept.-Nov.

3. Tamarindus, Linn. ; G. P. n. 348.

1. T, indica, Linn. ; Fl. Br.Ind. ii. 273; Brandis For.
Flora 163, Ind. Trees 252 ; Gamble Man. Ind. Timb. 278. The
Tamarind tree. Vern. Imli, Amli, Hind.

A large unarmed tree; bark dark-grey, with longitudinal
fissures. Leaves abruptly pinnate ; rachis 2-5 in. long; stipules
small, caducous. Leaflets 10-20 pairs, opposite, ‘5-*7 by ‘15.'2 in.,
linear-oblong, obtuse, often emarginate, subcoriaceous, glabrescent,
very minutely petioluled, with intramarginal nerves. Flowers in
few-flowered lax sub-terminal racemes. Calyz-tube turbinate ; teeth
lanceolate, the two lowest connate. Pefals only the 3 upper
developed which are *4-'6 in. long, pale-white, variegated with red
stripes, the middle one hooded, the two lower reduced to scales.
Stamens only 3 perfect, monadelphous, the others reduced to bristles ;
anthers versatile. Ovary stipitate, the stalk adnate to the calyx-
tube ; ovules many ; stigma capitate. Pod 3-8 by '8-1 in., oblong,
slightly compressed, usually falcate, many-seeded, indehiscent, with a
erustaceous brittle epicarp which ultimately cracks irregularly ;
putures indistinct. Seeds ‘5 in. diam., compressed, with a dark-

brown or black hard shining smooth testa, embedded in a brown
pulpy mesocarp.

Cultivated throughout the D6~ and SaHARANPUR DisTRICTS
for its fruit ; almost wild towards Hardwar.

Sapwood yellowish-white, hard and close-grained. Very old
trees produco a scanty ebony-like dark purplish-brown heartwood
which is very durable ; annual rings indistinct ; weight about 75 1bs.
per c.ft. Wood highly prized though extremely difficult to work.
It is used for wheels, mallets, planes, rice-pounders, oil and sugar
mills and is an excellent wood for turning.”—=8ir D. Brandis.
The fruit is an article of food and is also used in medicine. The
leaves make an agreeable curry, and the inner substance of the seeds
ground into paste givesa strong cement which is much used by book-
binders.

Fl. May, June. Fr. Mar., Apr., s.e, 10-11 months after
flowering, N )

- . '
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4. Bauhinia, Linn.; G. P. n. 333.

Trees, shrubs or climbers. Leaves simple, more or
less distinctly 2-lobed, palmately nerved. Flowers
white pink or purple, in simple or panicled racemes.
Calyx gamosepalous, turbinate or tubular ; limb 5-cleft,
or split on one side (spathaceous) and minutely 5-toothed
at the apex. Petals 5, sub-equal, usually clawed. Sta-
mens 10, free, all or 3-5 perfect, the others rudimentary
or absent; anthers versatile. Ovary stalked, many-
ovuled. Pod linear or oblong, flat, dehiscent or inde-
hiscent. Seeds albuminous.

Analysis of the Species.

Fertile stamens 10 ; pod indehiscent.
Leaves not acid ; calyx spathaceous ; pod
rigid, falcate . . . . .
Leaves acid; calyx 5-cleft ; pod flexible,
straight . . . . . .
Fertile stamens 3-4, rarely 5 ; pod dehiscent.
Lva. cleft only at the tip or not cleft at all 3. B. refusa.
Lvs. deeply cleft.
A climber. Lvs. often broader than long 4. B. Vahlii.
Trees. Leaves as long as broad.
Leaves cleft nearly half way down;
calyx-tube shorter than the limb. 5. B. purpurea.
Leaves cleft scarcely through a third
of their length ; calyx-tubeaslong

1. B. racemosa.

B. malabarica.

a8 the limb 6. B. variegata.

1. B. racemosa, Lam.; Fl. Br. Ind. ii. 276; Brandis
For. Flora 159, Ind. Trees 266; Gamble Man. Ind. Timb. 281.
Vern. Jhanjhord, Jhinjhord, Din and Sahéranpur; Pdpri,
Sah4ranpur.

A small deciduous tree ; bark dark bluish-brown, rough, with
numerous deep vertical cracks. Leaves broader than long, '8-2 by
1-3 in., cleft nearly half way down, 7-9-nerved, slightly cordate,
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ooriaceous, grey-pubescent beneath ; petiole ‘5-7 in. long.  Raceme
3-5 in. long, terminal and leaf-opposed ; rachis downy. Flowers
pale-white, about 5 in. long, on short pedicels ; buds oblanceolate,
pointed at the tip ; bracts subulate, deciduous. Calyz-tube about
‘1 in. long ; limb about three times as long, entire, 5-toothed, at
length refloxed. Petals oblanceolate, as long as the calyx-limb.
Stamens 10, all perfect, united at the base. Stigma sessile. Pod 5-8
by *7-1 in., sometimes longer, turgid, rigid, falcate, 12-20-seeded,
glabrous, irregularly reticulate outside.

Common in blanks and the drier parts of forests in SARARAN"
pUR and the DUx.

Wood light-brown, hard, weighing 50 lbs. per e. ft. It is
fairly good, but not used except for fuel. The fibre of the bark
i8 used to make ropes.

Fl. Mar.-June. Fr. Cold season.

2. B. malabarica, Roxb.; Fl. Br. Ind. ii. 277 ; Brandis
For. Flora 159, Ind. Trees 256 ; Gamble Man. Ind. Timb. 282.
Vern. Amli, Hind. ; Khat Pdpri, Sahéranpur ; Khatta Jhanjhord or
Jhinjhord, Imli, Din ; Khatud, Garhwal.

A moderate-sized deciduous tree ; bark dark-brown, exfoliat-
ing in thin long strips, fibrous, red inside. Leaves acid, broader
than long, 1'5-4 by 2-5 in., cleft through about a third of the length,
7-9-nerved, slightly cordate, coriaceous, glabrate and glaucous
beneath ; petiole ‘8-1'2 in. long, rusty-pubescent. ~Racemes axillary,
sessile, 1'5-2 in. long, often 2-3 together. Flowers °5 in. long, dull-
white, on very slender pedicels which are 1 in. long ; buds obovoid,
rounded at the tip. Calyx brown-tomentose ; tube ‘15 in. long ;
limb slightly longer, 5-cleft. Petals equal, spathulate, 4-6 in. long.
Stamens 10, all perfect, alternately longer and shorter, slightly united
at the base. Style produced. Pod 7-12 by *7-1in., on a stalk 1 in.
long, flat, flexible, many-seeded, more or less straight, gradually
tapering to the tip, marked with regular reticulate veins which,
starting diagonally from both sutures, meet in the middle.

Common in the D6N and SABARANPUR FoRESTS, especially in
the Sél areas. )

Wood light reddish-brown, coarse-grained ; weight 48 1bs.
per c. ft. It is never used, except for fuel. The acid leaves are
eaten. .

Fl. Aug.-Oct. Fr. Jan.-May. '

. 3. B, retusa, Ham.; Fl. Br. Ind.'ii. 279 ; Brandis For.
Flora 161, Ind. Trees 257 ; Gamble Man. Ind. Timb. 282. Vern.
Semla, Hind. , ’
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A moderate-sized tree ; individuals that escape tapping ate
taining a fairly large size ; bark dark-brown, with a few shallow
vertical cracks, but usually much disfigured by the diagonal cuts
that are made to tap its gum. Leaves 4-6 in. diam., rather broader
than long, entire or cleft only at the tip, cordate or truncate, 9-11-
nerved, eoriaceous, more or less pubescent beneath ; petiole 1'56-3°5
in. long. Flowers *5 in. long, in large corymbosely branched terminal
panicles ; buds ovoid-globose. Calyx ‘2--3 in. long, split into 2-3
sections nearly to the base. Petals *3-'4 in. long, obovate, yellow,
with red spots and purple veins, clawed, pubescent. Stamens only 3
perfect. Ouvary hairy below ; stipe adnate to the calyx-tube ; style
produced ; stigma large. Pod 4-7 by 1:2-1°5 in., flat, oblanceolate,
deep-red until ripe, glabrous, hard, tardily dehiscent ; seeds flat,
about 5 in. diam., dark-brown, smooth. :

Fairly common in the SiwaLik TRAcT and in places in the
OvuTER HimMarava: Malkot, Paléd, Bindél-néléd near Dehra, Timli
Pass, Shahjahénpur Rau, ete.

Wood reddish-white, hard, close-grained ; weight 58 1bs. per
c.ft. It is not used. A clear gum resembling gum-arabic iscol-
lected by making cuts in the bark, and is largely exported from the
Dan. 1t is used in medicine, and in the manufacture of sweetmeats.

JFl. Sept.-Nov. Fr. Feb., Mar.

4. B, Vahlii,W. & A.; Fl Br.Ind. ii. 279 ; Brandis For.
Flora 161, Ind. Trees 258 ; Gamble Man. Ind. Timb. 283. Vern.
Mdljhan, Mdlo, Hind.

A gigantic evergreen climber ; branchlets often terminating
in a pair of revolute tendrils ; young branches, petioles and leaves
beneath, especially along the nerves, densely rusty- or grey-velvety.
Leaves very variable in size, often up to 18 in. across, as broad as long
or broader, deeply cordate, 11-15-nerved, cleft through about a third
of the length, sub-coriaceous, drak-green and glabrescent above,
more or less downy beneath ; lobes obtuse, rounded ; petiole 3-6 in.
long, stout. Flowers white, in terminal corymbs or corymbose
racemes ; pedicels 1-2'5 in. long, slender, with a lanceolate caducous
bract at the base and a pair of small bracteoles above the middle, all
densely woolly. Calyz-tube ‘2-°3 in. long ; limb °6-1 in. long, split-
ting into two lobes, densely rusty-tomentose, Petals 1-1°7 in. long,
obovate, shortly clawed, white-canescent outside along the middle.
Stamens 3. Ovary hairy, adnate to the calyx-tube. Pod 9-12 by
2-3 in., flat, woody, rusty-velvety. Seeds 8-12, about 1 in. diam.,
flat.

Common in the D6 and SaEARANPUR FoRESTS, especially in
moist looalities and shady hill-slopes ; also in the OuTER HIMALAYA,
up to 3,000 ft. . . :
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It often attains an enormous size, stems 4-5 ft. in girth not
being uncommon. There is a famous climber on the left bank of the
Kasumri Réu above the temples which measured 6 ft. 7 in. in girth
in January 1899. The stem consists of a mass of phlosm tissue
which is traversed by strands of xylem of various thicknesses round
the pith, together presenting a beautiful floral design on a transverse
section. ‘‘ Its large flat leaves are sewn together and used as plates,
cups, rough table-cloths, umbrellas and rain caps ; its pod is roasted
and the seeds eaten ; its bark is made into rough ropes.”—Mr. J. 8.
Gamble. It is, however, one of the greatest enemies of forest trees,
and every attempt is made to exterminate it where possible.

Fl. Apr.-June. Fr. Cold season.

5. B, purpurea, Linn.; Fl Br. Ind. ii. 284 ; Brandis
For. Flora. 160, Ind. Trees 2568 ; Gamble Man. Ind. Timb. 283.
Vern. Khairwdl, Dun; Khairwil Pdpri, Sahéranpur; Guirdl,
Garhwal.

A moderate-sized tree; bark ash-coloured or dark-brown ;
young parts covered with brown pubescence. Leaves 3-6 in. long,
rather longer than broad, 9-11-nerved, cordate, less frequently trun-
cate, coriaceous, cleft about half-way down ; lobes usually sub-
acute, sometimes overlapping at the inner margins; petiole 1-1-4
in. long. Flowers deep-rose, in paniculate or corymbose recemes;
pedicles *2-°5 in. long, tomentose ; buds obovoid or oblong, acute,
strongly 5-ribbed. Calyz-tube 3-'4 in. long ; limb nearly twice as
long, slit on one side, 5-toothed at the apex. Petals reddish, 1-5-2
in. long, oblanceolate, clawed, with a distinet midrib and fine straight
lateral veins. Stamens usually 3 fertile, slightly shorter than the
petals ; staminodes filiform, of varying lengths. Owarylong-stalked ;
style long ; stigma large, obligue. Pod 6-10 by °6-8in., on a
tomentose stipe ‘6-1 in. long, thick, pointed, slightly falcate, greenish-
purple, pubescent along the sutures, late in dehiscing ; seeds 12-15.

Common in the SARARANPUR SIWALIES ; also found in the
D6x and in the Tons Valley in JAUNSAR.

The heartwood is of a reddish-brown colour, moderately hard,
fairly close-grained ; weight about 50 Its. per c. ft. It is used for
agricultural implements and in construction. The bark is used for
tanning, the leaves are lopped for cattle and camel fodder, and the
flower-buds are eaten cooked or pickled. Often cultivated for its
flower.

Fl Sept.-Nov. Fr. Jan.-Mar.
6. B. variegata, Linn.; Fl Br. Ind. ii. 284; Brandis

For. Flora 160, Ind. Trees 258 ; Gamble Man. Ind. Timb. 284,
Vern., Kachndr, Dtn ; Gorido, Jaunsar. .
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A fairly large tree, closely resembling the last species. Leaves
4-6 in. long, a8 broad as long or sometimes broader, usually deeply
cordate, 11-15-nerved, sub-coriaceous, cleft through about a quarter ;
lobes obtuse ; petiole 1-1'5 in. Flowers large, fragrant, sessile or
shortly pedicelled, in few flowered lateral corymbs. Calyz-tube *5-1‘2
in. long, slender ; limb spathaceous, as long as the tube, 5-toothed at
the apex, pubescent outside. Petals about 2 in. long, obovate or
oblong, generally four white and one red, with a strong midrib and
red or purple lateral veins radiating from near the base. Fertile
stamens 5, rarely 3 or 4. Ovary long-stalked ; style long ; stigma
minute. Pod 6-10 by *7-"9in., hard, flat, glabrous, slightly falcate,
dehiscent ; seeds 10-15.

Occurring in the same localities as the last species, but is more
common in the D6N and in valleys in the HiLrs, e.g., Amlawa and
Tons Valleys.

Wood grey, moderately hard ; weight 421bs. per c. ft. Econ-
omic uses as of the last species.

Fl. Feb.-Apr. when leafless. Fr. Rainy season.

Sus-Famivy I1II. MIMOSEZ.

Usually trees or shrubs. Leaves abruptly bipinnate.
Flowers regular, minute, in heads or spikes. Sepals 5,
usually combined, valvate. Petals 5, equal, more or less
connate, valvate. Stamens definite or indefinite, hypo-
gynous, generally much exserted ; anthers small. Pod
various. Seeds without albumen,

* .
Analysis of the Genera.

Joints of pod separating ; stamens 8-10, free . 1. MiMosa.
Joints of pod not separating ; stamens indefinite.
Armed.* Stamens free . . . 2. Aoacia.
Unarmed. Stamens more or less connate . 3. ALBIZZIA,

* Some Australian Acacias are not armed.
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Mimosa, Linn. ; G. P. n. 387.

1. M. rubicaulis, Lam.; Fl Br. Ind. ii. 291 ; Brandis
For. Flora 172, Ind. Trees, 263 ; Gamble Man. Ind. Timb. 290.
Vern. Aldy, Din ; Al, SBahiranpur.

A straggling prickly shrub ; young branches red (whenee the
specific name), closely ribbed, thickly beset with short recurved
prickles. Leaves 4-6 in. long, with prickly rachis; pinne usually
opposite, 4-10 pairs, 1-1'5 in. long, not armed. Leaflets 12-28 on
each pinna, *15-'3 in. long, oblong, unequal-sided, cadueous. Flowers
tetramerous, red to white, in globose heads which are *4--6 in. across 3
peduncles 1.21in. long. Calyz campanulate, shortly toothed. Petals
‘04 in. long, connate at the base. Stamens usually 10, exserted.
Pod 3-4 by ‘4 in., linear-oblong, 5-10-seeded, slightly falcate,
glabrous ; joints square, separating from the sutures before de-
hiseing.

Common in grass-lands and fallows in the DfX and in riu-
beds in the SARARANPUR S1WALIES. Also found in valleys in the
Hiris up to 5,000 ft. .

Heartwood red, hard ; weight 40-50 Ibs. per c. ft. It can be
used for tent-pegs and such other purposes.

Fl. July-Sept. Fr.Nov.-Jan.

M. pudica, Linn. ; F1. Br. Ind. ii. 291,—the well known Sensi-
tive plant, Vern. Léjwanti, Hind. ;—is cultivated and also found wild
in waste lands in the D6x. Rachis 1-1'5 in. long. Pinne 1°5-2 in.
long, approximate at the end of the rachis and spreading to look like
digitate, very sensitive. Leajlets 2-'3 in. long, sensitive. Flower-
Meads long-peduncled. Pod -5--8 in. long, with densely-prickly
sutures. Fl. Aug., Sept. Fr. Nov., Dec.

2. Acacia, Willd. ; G. P. n. 391.

Erect or climbing shrubs or trees, armed with
stipular spines and prickles (in India). Leaves bipin-
nate ; leaflets minute. Flowers yellow or white, herma-
phrodite or polygamous, in globose heads or cylindrical
spikes. Calyz campanulate, short-toothed. Petals
valvate, more or less connate towards the base. Sta-
mens indefinite, free, much exserted ; anthers minute.
Pod dry or fleshy, dehiscent or indehiseent; seeds
compressed.
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Analysss of the Specoes.
'l‘lees or erect shrubs.

" Flowers in axillary globose heads ; spmoe

straight. . .
Pod short, cylindrical ; seedsintworows. 1. 4. Farnesiana.

Pod long, not qvlmdncal soeds in one
Pod convex, downy, deeply indented

between the seeds 2. A. arabica.
Pod flat, glabrous, shghtly contracted
between the seeds . 3. A. cburnea.
Flowers in axillary cylindtical splkes ; ki
spines recurved . 4. A. Catechu.

Climbing shrubs. (Flowers in oopxously pani-
cled globose heads).
Pod succulent, thick . . . . b. A. continna.

Pod dry, thin.
Leaflets *5 by ‘15m,few stem fluted . 6. A. Inisia.

Leaflets -3 by “05 in., numerous ; stem
not fluted . . 7. A. pemmm.

1. A, Farnesiana, Wllld I“L Br Ind. ii. ; 292 Brandis
For. Flora 180, ind. T'rees 263 ; Gsambla Man. Ind. Tlmb. 292 Vern.
Waldyti Kikar, Hind.

A thorny shrub, 12-15 ft. high, with dark-brown smooth b&rk ;
branches marked with grey dots and armed with stipular spines ‘3-'5
in. long. Leaf-rachises 1°5-2 in. long, downy ; pinna 4-8 pairs, 1.1'5
in. long. Leaflets 20-40 on each pinna, very small rigid. Flouers
bright-yellow, exceodingly sweet-scented, in globoso heads which are
*4-6in. diam. ; peduncles “5-‘8in. long, slender,crowded in the axils
of the leaves, with a whorl of bracts at the apex. Calyzand corolla
5-toothed. Pod2-3 by "5in., cylindricel, turgid, dark-brown, with a
double row of seeds.

It 1s a native of troplcal America and is, no doubt, introduced,
but is quite wild now in the D6N and SAHRANPUR DISTRIOTS, e.g., °
beds of the Suswé river ; Pathri Forest ; Barkald, etc. Also culti-
vated in gardens for its flower.

Wood white, hard, close-grained'; weight about 50 Ibs. per
e ft. An excellent perfume is extracted from the flower.

FlL Jan.-Mar. Fr. June, July, but remains long on the plant;

2. A, arabica, Willd. ; Fl. Br. Ind. ii. 203 ; Brandis For,
Flors 180, Ind . Trees 264 ; Gamble Man. Ind. Timb. 292. Vern.
Babul, Hind. ; Kskar, Sahéranpur and the Punjab. .
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A moderate-sized tree with a large spreading crown; bark
dark-brown, almost black, m uch fissured ; spines "5-2 in. long, straight,
white, sharply pointed. Leaves 1-2 in. long; rachis and pinnz
downy ; pinna 3-6 pairs, 5-1'2 in. lerg, with several glands at their
insertions. Leaflets 10-20 pairs. ‘1-'2 in. long, linear, glabrous.
Flowers yellow, fragrant, in axillary globose heads which are about 5
in. diam. ; peduncles in fasciles of 3-5, short, slender, grey-downy,
with a whorl of bracts above the middle. Calyx cup-shaped, ‘04 in.
long. Corolla twice the length of the calyx. Pod generally solitary,
4-6 by *5-6 in., 8-12.seeded, stalked, convex, rather fleshy, deeply
indented between the seeds, densely grey-downy, tardily dehiscent.

Cultivated in the SAHARANPUR DiIsTRICT, and apparently self-
sown in many places, e.g., at Rénipur, Jawélapur, Tiré, etc.

Sapwood large, whitish ; heartwood becoming reddish or dark
brown on exposure ; weight about 55 lbe. per c. ft. The latter is
hard and very durable, and is used for wheels, well-curbs, sugar- and
oil-presses, rice-pounders and for ploughs and other agricultural im-
plements. The gum is readily soluble in water and is largely
collected and used for various purposes. The pod is a favourite
food for cattle, sheep and goats, and is very rich in tannin before
ripening.

Fl. Rainy season. Fr. Cold season.

3. A, eburnea, Willd. ; Fl. Br. Ind. ii. 293 ; Brandis For.
Flora 183, Ind. Trees 264 ; Gamble Man. Ind. Timb. 204. Vern.
Pahdrs Kikar, Sahéranpur ; Kikar, Dtn.

A small deciduous tree with rough dark-grey bark; spines
straight, genorally dark-brown and about ‘5 in. long, the larger ones
white and up to 2 in. long. Leaves 1-1'5 in. long ; pinns usually 4
pairs, *3-'5 in. long, the uppermost pair with a large gland at the
insertion besides often a second one below the lowest pair. Leaflets
8.12 pairs, about ‘1 in. long, oblong. Flowers pale-yellow, in axil-
lary globose heads about *56 in. diam. ; peduncles 1 in. long, filiform,
with an involucre of cannate bracts about "3 in. from the base.
Calyx funnel-shaped, ‘04 in. long. Corolla about twice the length
of thecalyx. Pod 2-4 on the same peduncle, 3-6 by ‘25 in., narrow-
linear, flat, stalked, rigidly coriaceous, glabrous, shining, slightly
contracted between the seeds.

Common in the SABARANPUR SIWALIKS, generally in beds of
rédus, where it is associated with Khair. Also found in the D¥x, e.g.,
at Sahanspur and Dharmawéla.

Wood yellowish-white, extremely hard, splitting in drying ;
weight 52 1bs. pexr ¢. ft. It is used chiefly as fuel, especially for lime-
burning. ) .
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Fl Cold season, rarely Mar., Apr, Fr. about 4 months after
flowering, generally Apr., May.

4. A, Catechu, Willd. ; Fl. Br. Ind. ii. 295 ; Brandis For.
Flora 186 ; Gamble Man. Ind. Timb. 292. Vern. Khatr, Hind.

A moderate-sized tree with thorny branches ; stipular spines
in pairs, short and recurved, shining-brown or nearly black ; bark
rough, dark-grei or ash-coloured, exfoliating in long narrow rectan-
gular flakes. Leaves 4-7 in. long; rachis prickly and with 4-5
glands ; pinne 20-60, 1-1'3 in. long. Leaflets 60-100 on each pinna,
about ‘15 in. long, ligulate. Flowers pale-yellow or cream-coloured,
in laxaxillary cylindrical spikes which are 3-4 by °4 in. ; peduncle
*5-7 in. Calyx about ‘04 in. long, grey-tomentose. Corolla two to
three times longer than the calyx. Stamens numerous, much
exserted. Pod 2-3'5 by '5-'6 in., on a stalk ‘2-°3 in. long, straight,
flat, dry, dark-brown, shining, 5-6-seeded. Seeds ‘2 in. diam.,
orbicular, flat, dark-brown.

Commonin the DN and the SARARANPUR SIWALIKS, generally
in réu-beds, either pure or mixed with Sissu ; occasionally also in
mixed scrub forests and on hill-sides away from the réus.

Sapwood comparatively large, yellowish-white, not durable.
Heartwood dark-red, so hard as to be proof against white-ants, bence
very durable, seasons well and takes a fine polish. The weight
varies between wide limits, the average being about 60 lbs. ver c. ft.
Pores distinct, being usually filled with a white substance which is in
fact the kathd or catechin. This substance, as well a8 the cutch—
products of great commercial value,—are obtained by boiling chips
of heartwood in earthern pots. The wood is used for rice-pestles,
sugarcane- and oilseed-crushers, ploughs, sword-handles and various
other purposes. There is, however, & local superstition against it,
in common with other thorny trees, owing to which it is never used
in house-building in this part of the United Provinces. It yields
the best charcoal for blacksmith’s work. The astringent bark is
sometimes used for tanning.

Fl. May-July. Fr. Nov..Jan., but remains long on the tree
after ripening. '

5. A, concinna, DC.; F1. Br, Ind. ii. 297 ; Brandis For.
Flora 188, Ind. Trees 269 ; Gamble Man. Ind. Timb. 291. Vern.
4‘”6", Hind. a

A large climbing shrub, suterect up to about middle age ;
stem terete, greyish-brown, with 5 vertical lines*f strong conical
prickles ; branches grex'-ca.nescent. Leaf-rachises 4-8 in. long
downy, with a large gland about °5 in. above the base and a smaller
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one between the uppermost pinnw; pinn 3-6 pairs, 2.3'5 in. long ;
stipules ‘25-°3 in. long, lanceolate. Leaflets acid, 6:20 but generally
10-14 pairs on each pinna with a small odd one near the base,
*5-'6 by ‘1--25 in., linear, oblique at the base, quite rounded at the
tip, membranous, pale-green above, glaucous beneath ; midrib some-
what diagonal. Panicles 3-4 ft. long, interrupted with leaves at the
base of the ramifications ; peduncles 1-1'5 in. long, slender, downy,
in fascicles of 2-4,1owerinthe axils of the leaves, upper bracteate ;
bracts *15-°25 in. long, obliquely obovate-cordate, deciduous. Heads
*4-'5 in. diam., 55-80-flowered, brick-red in bud. Flowers *2 in.
long. Calyz deep-crimson, about 1 in. long, tubular, deeply 5-
toothed ; teeth subacuto. Pefals acute, white with a reddish
median line, slightly exserted. Stamens numerous, much exserted,
at first white, withering yellow ; filaments very slender. Pod 3-4
by *7-1 in., straight, thick, fleshy, 6-10-seeded, slightly indented
between the seeds ; sutures broad.

Nawéda in the D6x, and in the Amléwa valley near Tilw4ri
in JAUNSAR ; rather rare, but remarkably gregarious where it ocours,

The pods are used for washing the hair, and the acid leaves
are eaten.

Fl. Apr., May. Fr. Cold season.

6. A, Intsia, Willd. ; FL. Br. Ind. ii. 297; Brandis For.
Flora 189, Ind. Trees 268 ; Gamble Man. Ind. Timb. 300. Vern.
Aldy, Hind.

A large prickly climber, at firat with 5 vertical lines of hooked
prickles, afterwards deepl{ 5-fluted along those lines, suberect and
bushy in early youth ; bark grey. Leaf-rachises 5-7 in. long, angled;
with a gland near the base, and 0 or 2-3 below the upper pinns ;'
pinna 6-8 pairs, 2-3 in. long. Léaflets 8:12 pairs, *3-'5 by *15-'2 in.,
ligulate, dark-green, nearly glabrous and shining above, pale beneath.
Panicles large, leafless. Heads pale-yellow, peduncled, *4-°5 in.
diam., brown in buds, generally 1.4 together. Pod 4.6 by "7-12
in., strap-shaped, dark-brown, finely pubescent, hardly stalked.

Fairly common in the vicinity of the Jumna, both in Sank-
BANPUR and the DY, e.g., Khérd, Badshéhibbgh ; Ddkhpathar, etc.
Also Khairi swamp, E. DOx. .

The bark is said to be used as a substitute for soap in washing .
the hair.

FL Apr.-Aug. Fr. Dec.-Mar.

. 4.cmsia, W. & A.; Prain in Journ. As. 8o00. Beng. lxvi.
Partii, No. 2, 510. Syn.— 4. Intsia, var. ¢@sia, W. & A. ; Fl. Br. Ind.
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ii. 207,—is the form occasionally met with in the D6~ and SamA-
BANPUR FORESTS, e.g., at Khairi, Thdno ; Barkélé, etc. Stems fluted
like the above, but always climbing, usually on tall trees. Pinne
and leaflets nearly twice as many, the former (and the rachis) pubes-
cent, the latter firm, ciliate, glabrate above, hairy beneath, tip
acute. Pod somewhat smaller, reddish-brown, glabrous, dehiscent,
narrowed to a short stalk.

Fl. Rainy season. Fr. Nov.-Jan.

6. A, pennata, Willd. ; Fl. Br. Ind; ii. 297 ; Brandis For.
Flora 189; Gamble Man. Ind. Timb. 300. Vern dyi4-bel, Agid,
Alsy, Dan.

A prickly climber, attaining a larger size than any other climb-
ing Acaocia ; bark reddish-brown, with horizontal cracks. Leaf-
rachises 6-10 in. long, not angled, downy, with a large dark-brown
gland near the base of the petiole, and several between the upper
pinns, closely prickly ; pinna 10-16 pairs, 2-3 in. long. Leaflets
80-100 on each pinna, ‘2-'3 by ‘03-'05 in., firm, quite glabrous,
dark-green and shining above. Panicles 1-5-2 ft. long ; pedunclea
1-4 together, ‘6-'9 in. long, finely downy. Heads 6 in. diam.
Flowers pale, smaller than in the last three species. Pod 4-6 by *6-1
in., straight, strap-shaped, reddish-brown, glabrous, 8-12-seeded ;
stalk ‘25 in. long ; sutures raised.

Very common in the D6~ and SAEARANPUR FORESTS, especi-
ally in the moister parts, spreading over the tallest trees.

Wood yellowish-white, porous, moderately hard.
Fl. June-Aug. Fr. Nov.-Jan.

3. Albizzia, Durazz. ; G. P. n. 394.

Unarmed trees. Leaves bipinnate ; leaflets opposite.
Flowers 2-sexual, in large globose heads, usually white
or rose-coloured. Calyxz tubular or campanulate, dis-
tinctly toothed. Petals 4-5, valvate, united below the
middle. Stamens indefinite, many times the length of
the corolla ; filaments united at the base, sometimes
forming a long sheath. Ovary sessile or shortly stalked ;
style filiform ; stigms minute. Pod large, thin, flat,
strap-shaped, straight, sub-indehiscent ; seeds compres-
sed. '
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Analysis of the Species.

Flower-heads on corymbosely arranged
simple peduncles; flowers shortly

pedicelled.
Leaflets few, oblong, more than 5 in.
broad . . 1. A. Lebbek.
Leaflets many, faloate and ta.permg,
s~arcely °2in. broad . 4. A. mollss.

Flower-heads in panicles ; flowers sessile.
Leaflets ovate-oblong, more than 5 in.

broad . 3. A. procera.
Leaflets hnea.r oblong, about. 2 3 m.

broad . 2. A. odoratissima.
Leaflets falcate and tapermg, scaroely

‘1 in. broad . . b. 4. stipulata.

1. A. Lebbek, Benth. ; Fl. Br. Ind. ii. 298 ; Brandis For.
Flora 176 ; Ind. Trees 271 ; Gamble Man. Ind. Timb. 303. Vern.
Siris, Sirs, Sirds or Sirsd, Hind.

A large deciduous tree with a spreading crown ; bark dark-
grey, irregularly cracked. Leaf-rachises 5-6 in. long, stout with a
large oblong gland near the base, and 1 or more smaller ones between
the upper pinne ; pinne® 2-6 pairs, 4-6 in. long. Leaflets 4-9 pairs,
1'3-2 by *7-1in., shortly petioluled, oblong, oblique, obtuse, glabrous
or glabrescent ; midrib nearly paralled to the upper edge ; lateral
nerves not very prominent. Peduncles 2-4 in. long, downy, in fas-
cicles of 2-4 from the upper axils, forming short corymbose
racemes ; heads many-flowered. Flowers greenish-white, shortly
pedicelled, fragrant, about 1'5 in. long to the extremities of the
stamens. Calyz funnel-shaped, ‘15 in. long, short-toothed. Corolla
twice the length of the calyx ; segments lanceolate. Filaments
1-1'6 in. long, rose-tinted, united inside the calyx-tube. Pod 8-12 by
1-2-1'7 in., flat, thin, firm, straw-coloured, 6-10-seeded, with brown
spots and depressions alternately on either side over the seeds.

Common, though not numerous, in the D6N and SAHARAX-
PUR ForEsts, and also in low valleys in JAUNSAR, generally along
banks of streams.

Sapwood large, white ; heartwood dark-brown, mottled and
streaked with a darker oolour, tough, hard, fairly durable, seasons
well, and takes a fine polish ; weight 50-55 1bs. per c. ft. It is used
for sugarcane-crushers, oil- mxllu, well-curbs, wheel-work and furni-
ture. The leaves and twigs are lopped for camel-fodder. The tree
is often planted in avenues, It is a rapid grower and can be easily
propagated by cuttings.

-
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New leaves Mar., Apr. Fl. Apr., May. Fr. Oct., Nov. but
remains long on the tree.

2. A, odoratissima, Benth.; Fl. Br. Ind. ii. 299;
Brandis For. Flora 175, Ind. Trees 271 ; Gamble Man. Ind. Timb.
304. Vern. Kdls Siris, Hind.

A fairly large tree having a general dark appearance ; bark
dark-grey with patches of darker colour ; extremities grey-tomentose.
Leaf-rachises 4-7 in. long, downy, with a gland near the base and 1-2
more at the points of insertion of the upper pinn ; pinne 3-8 pairs,
3-5 in. long. Leaflets 8-20 pairs, generally about 1 by 2 in., some-~
times much broader, linear-oblong, unequal-sided, acute, minutely
mucronate, dark-green, glaucous beneath ; midrib paralled to the
upper edge and close to it. Inflorescence a terminal (rarely axillary)
paniole, 10-15 in. long, with corymbose branches on which the pedun-
cles are disposed in fascicles. Heads few-flowered ; peduncles °5-'8
in. long. Flowers sessile, pale-white, fragrant. Calyz about ‘04 in.
long, hairy. Corolla silky ; segments °1 in. long, lanceolate. Sta-
mens about 1in. long. Pod 6-12 by 1-1‘2 in., 8-12-seeded, flexible,
reddish-brown or dusky-green, with darker blotches indicating the
position of the seeds.

Occurs sporadically in SAHARANPUR and the DéN. Also in
JAUNSAR up to 5,000 ft.

Sapwood rather large, white ; heartwood dark-brown with
darker streaks, very hard, fairly durable, seasons well, and takes a
fine poilsh ; weight 54 1bs. pé® c. ft. It is used for wheels, oil-mills
and furniture. The leaves and twigs are lopped for cattle-fodder.

Scarcely ever quite leafless. New leaves Mar., Apr. Fl Apr..
June. Fr. Jan., Feb., but remains long on the tree.

A tree muoh resembling this species but differing from it in
having fewer and larger leaflets and smaller panicles was considered,
but not described, by Sir D. Brandis as a separate species under the
name of A. Thomsonii. There are a few fruiting specimens in the.
College Herbarium from the SAHARANPUR SIWALIKS, but none with
flowers. The pod does not show any marked difference. 1Is it var.
mollis, Benth.?

3. A. procera, Benth. ; Fl. Br. Ind. ii. 299 ; Brandis For,
Flora }g5 , Ind. Trees 271; Gamble Man. Ind. Timb. 305. Vern.
Karha, Karhdr, Karhds, Dtn ; Safed Siris or Siras, Hind.

A very large graceful tree with a deep oval crown when grow-
ing in the open ; bark yellowish- or greenish-white, smooth, peeling
off in thin flakes, often with horizontal lines. Leaf-rachises 10-15
in. Jong, glabrous or pubescent, with a Jarge gland near the base ;
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pinnm 3-5 pairs, 6-9 in. long. Leaflets 12-24 pn each pinna, 1-2 by
*6-'9 in,, shortly petioluled, 6bliquely oblong-ovate, glabrous ; midrib
diagonal and nearer the lower edge ; lateral nerves rather prominent.
‘Heads about *5 in. diam., 15-20-flowered, in fascicles of 2-6, arranged
on large lax corymbosely branched terminal panicles which are 1-
2 ft. long ; pedunoles *5-1 in., the lower from the axils of the upper
leaves. Flowers yellowish-white, sessile, about ‘3 in. long: Calyz
about ‘1 in. long, tubular, shortly toothed. Corolla '15 in. long,
deeply cleft ; segments oblong. Stamens a little more than twice the
length of the corolla. Pod 4-6 by *6-°9 in., glabrous, brown, 8-12-
seeded with darker blotches over the seeds.

SaHARANPUR and the DUN in mixed forests and generally
in moist localities, e.g., Kéluwéla, banks of the Ré nadi, Khairi
swamp, etc. Planted in avenues in Dehra.

Sapwood large, of a white colour, not durable. Heartwood
light- or dark-brown, straight and even-grained, hard though rather
porous, takes a fairly good polish, seasons well and is durable;
weight 46 Ibs. per c. ft. ¢ It is largely used for sugarcane-crushers,
rice-pounders, wheels, agricultural implements, bridges, and house-
posts.”—8ir D. Brandis. Its charcoal is considered very good.
The bark is used for tanning, and is eaten mixed with flour in times
of soarocity.

FL. June-Aug. Fr. Cold season.

4. A, mollig, Boivin; Prain in Journ. As. Soc. Beng,
Jxvi, Part ii, No. 2, 514. Gamble Man. Ind. Timb. 306. Syn.—A.
Julibrissin, Boivin; Fl Br. Ind. ii. 300 ; Brandis For. Flora 177,
Ind. Trees 272. Vern. Bhondir, Kurmurd, Jaunsar.

‘ A sparingly-branched moderate-sized deciduous tree; bark
dark-grey, smooth, with long horizontal wrinkles. Leaf-rachises
6-12 in. long, bearing glands at the base and also between the upper
Pinnm ; pinn® 6-12 pairs, 3-5 in. long. Leaflets 10-25 pairs, *5-'7 in.

ong by ‘15-2 in. at the base, falcate, acute, very oblique, sensitive ;
midrib very olose and paralled to the upper edge, whioh is quite
straight. Peduncles 2-3 in. long, fasocicled, corymbosely disposed at
the axils of the fallen upper leaves. Flowers rose-coloured, 1-1°5 in.
long, very shortly pedicelled. Calyz and corolla tubular, pubescent,
the former ‘1 in., the latter '3 in. long and with lanceolate segments.
Filamenis 1 in. long, very slender, rose-coloured. Pod 3-§by ‘8
‘9 in., linear, thin, rather membranous, uniformly pale-brown or
yel‘lfv;, softly tomentose until mature, afterwards glabrous, 8-12-
seeded.

JauNsAR and TEHRI-GAREWAL, up to 5,000 ft. usually in
Open sunny ravines — Dhérigadh ; Mautérgédh, eto. )
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Sapwood large ; heartwood dark, almost black in old trees,
hard, strong, and takes a good polish ; weight about 47 Ibs. per c. ft.
It is used for furniture.

FL Apr.-June. Fr. Sept.-Nov., but remaining long on the
tree.

5 A. stipulata, Boivin; Fl Br. Ind. ii. 300; Brandis
Fqr. Folra 178, Ind. Trees 272, 709 ; Gamble Man. Ind. Timb. 3086.
Vern. Siran, Hind.

) A large flat-topped tree of very rapid growth, remarkable
for its large semi-cordate acute membranous pubescent siipules,
whence the specific name ; bark grey, with short vertical wrinkles
orossed by deeper horizontal furrows. Leaf-rachises 7-12 in. long,
bearing many glands ; pinns 6-16 pairs, 4-6 in. long. Leaflets 20-40

airs, ‘3-'5 in. long by about ‘1 in. at the base, falcate, tapering to a
sharp point from a broad base; midrib so close to the straight
upper edge as to be hardly distinguishable from it. Heads in
axillary panicled racemes. Flowers yellowish-white, slightly tinged
with red. Calyz funnel-shaped, about ‘1 in. long, short-toothed,
pubescent. Corolla twice the length of the calyx ; segments ovate,
pubescent. Stamens 1-1'3 in. long, very slender, red-tinged. Pod
4-5 by *5-'7 in., thin, of a uniform light-brown colour, 8-10-seeded,
often rugose over the seeds. .

I quite follow Col. Prain in thinking that there are two
distinct varieties of this species. The type with large stipules is
found in JAUNSAR and TEHRI-GARHWAL up to 4,000 ft., e.g., at
Thadiér ; and the other,—var. Smithiana, Roxb.,—with smaller sti-
pules, is what is found near swamps in the DN, e.g., Kdlimatti, Kélu-
wéla, banks of the Ré nadi, Sidharwaila, etc. Vern. Kaunerd,
Garhwal ; Bhandir, Hind.

Sapwood large, white; heartwood reddish-brown ; weight
varying from 25 to 45 lbs. per c. ft., the typical variety being prob-,
ably the heavier of the two. The wood is likely to be found suitable
for tea-boxes. The tree yields a gum which ‘‘ is used by the Ne-
palese for sizing their Daphne paper.”—Mr. J. S. Gamble. The
branches are lopped for fodder.

New leaves Feb., Mar. Fl. Apr.-June. Fr. Autumn.

4. lucida, Benth., F1. Br. Ind. ii. 209, is a graceful tree with
dark-green foliage. It is not indigenous within the range of this
flora, but deserves ‘mention asit grows well under cultivation at
DErRA, and is a good tree for avenues. It differs from all other
species by having large penninerved acuminate leaflets, 3-5 in. long
End' 31-3 in. broad. wers sessile. Pod about 6 by 1in., thin,
exible. . . .
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Fam. 34. ROSACEE; G. P. N. 58.

Herbs, shrubs or trees. Leaves stipulate, usually
alternate, simple or compound. Flowers regular, 2-
sexual. Calyz gamosepalous, superior or inferior. Disk
annular or lining the base of the calyx-tube. Petals
usually 5, imbricate. Stamens perigynous, usually
indefinite, in one or many series, incurved in bud;
anthers small. Ovary superior or inferior, of one or
more free or connate carpels; styles as many as the
carpels, free or connate. Fruit a pome, a drupe, or an
aggregate of drupes achenes or follicles, rarely bac-
cate or capsular. Seeds erect or pendulous, without
albumen. .

Analysis of the Genera.

Ripe carpels not enclosed within the calyx-
tube, i.e., calyx always inferior.
Leaves simple ; carpel solitary ; fruit a

simple drupe.
Style terminal ; branches unarmed . 1. PRUNUS.
Style basal; bmnches spinous . 2. PRINSEPIA, .
Leaves genemlly simple ; carpels fow ; H
fruit an aggregate of follicles . . 3. SP1RZEA.

Leaves generally compound; carpels
many ; fruit an aggregate of drupes 4. RuBus.
Ripe carpels more or less enclosed within
the calyx-tube, t.e., calyx at least ulti-
mately superior.
Stipules adnate to the petiole.
(Fruit an aggregate of achenes enclosed
in a fleshy ocalyx) . . . 6. Rosa,
Stipules free, deciduous.
it a pome ; leaves simple, rarely
pinnate . 6. Pyrus,
Fruit a drupe with 1.5 bony stones ; H
leaves always simple.
Leaves toothed or serrate . 7. CRATZEGUS.
Leaves quite entire . . . 8. COTONEASTER.
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1. Prunus, Linn.; G. P. n. 13,

Shrubs or trees. Leaves alternate, simple, usually
gerrate or crenate, convolute or conduplicate in bud ;
petiole often with 2 glands. Flowers white or red, soli-
tary fascicled corymbose or racemed. Petals 5.
Stamens many, perigynous, free. Carpel 1 ; style termi-
nal ; ovules 2, pendulous. Frust a drupe, with a smooth
or rugged 1-seeded stone.

Analysis of the species.

Flowers long-pedicelled in umbellate fasci- ’
cles, appearing before the leaves . 1. P. Puddum.

Flowers short-pedicelled in long nodding
racemes, appearing after the leaves . 2. P. Padus.

1. P. Puddum, Roxb.; Fl. Br. Ind. ii. 314; Brandis
For. Flora 194, Ind. Trees 279; Gamble Man. Ind. Timb. 313.
Vern. Phdjé, Jaunsar; Padam, Hind.

A moderate-gized tree ; bark brownish-grey, smooth, peeling
off in thin shining horizontal strips. Leaves 3-5 by 1-1°6 in., ovate-
lanceolate, long-acuminate, closely doubly-serrate, glabrous, shining,
conduplicate in bud, appearing after the leaves; petiole about *5 in.
long, with 2-4 glands at the base ; stipules ‘6-'8 in. long, feathery
and glandular. Flowers about ‘8 in. across, at first rose-coloured,
fading ¢o nearly white ; peduncles ‘5-1'5 in., in umbellate fascicles.
Calyz glabrous ; tube ‘3-4 in. long, funnel-shaped ; lobes acute, entire.
Petals about 5 in. long, obovate or oblong. Stigma 3-lobed. Frust
*5-*7 in., ovoid, obtuse at both ends, acid, yellow or red; stone
rugose and furrowed.

JAUNSAR, TEHRI-GARHWAL and the OUTER HiMALAYA up to
8,000 ft., mostly in the outskirts of villages, apparently cultivated
or run wild.—Korwé, Koti-Bawar, Bodyér; Malkot Forest, etc.
Also cultivated in DEHRA.

Heartwood reddish, moderately hard, strong, durable, with a
pleasant smell ; weight 40-45 1bs. per c. ft. The branches with the
shining bark on are used for walking-sticks. The fruit is eaten, and
the stones are strung up in rosaries and necklaces used by fagira.
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New leaves May, June. Fl. Apr., May, and sometimes also in
autumn. Fr. Two months after flowering.
2. P. Padus, Linn.; FlL Br. Ind.ii.315; Brandis For.
Wlora 194, Ind. Trees 280 ; Gamble Man. Ind. Timb. 314. The Bird
" Cherry. Vern. Jdmos, Jdmroi, Jdmnos, Jaunsar.

A moderate-sized tree; bark rough, dark-grey or brown ;
. young parts and inflorescence softly pubescent. Leaves 4-6 by 1-2'5
fn., oblong elliptic or lanceolate, acuminate, closely serrate, often
slightly cordate, conduplicate in bud, turning red before falling ;
lateral nerves 12-15 pairs, red and hairy at the axils underneath ; mid-
riband petiole red, stout, the latter 1-1'5 in. long, with a pair of glants
near the apex ; bud-scales 1'5 by ‘25 in., reddish brown. Flowers
2--3 in. diam., white, in many-flowered nodding axillary and ter-
minal racemes which are 4-6 in long ; pedicels 25 in. Calyz turbi-
nate, about ‘1 in.long. Pefals white, *15 in. long, round, concave.
Drupe acid, about ‘4 in. diam., globose, somewhat compressed,
red when half ripe, almost black when fully ripe ; stone rugged.

Common in JAUNSAR and TEHRI-GAREWAL, 6,-9,000 ft.—
Deoban, Konédin, Bhujkoti, Mundéli; Deot4, etc., characteristic of
grazing grounds. Scarce in the outer ranges.

Wood brownish-white, close and even-grained ; weight about
40 1bs. per c. ft. It takes a fine polish, but is seldom used. The
acid fruit is eaten by the hill people. The leaves are lopped for
fodder.

New leaves Apr, Fl Apr.-June. Fr. July-Oct.

To this Genus belong the following well-known
fruit-trees, the cultivation of which is gradually extend-
ing in the HiLis :—

1. P. persica, Benth. & Hook. f. ; FL. Br. Ind. ii. 313. The
Peach. Vern. Ard, Hind. Leaves 3-5 by *7-1'3 in., oblong-lanceo-
late, serrate. Flowers about 1 in. across, pink, sessile. Fruit about
14 in. long ; stone deeply furrowed. Now found in a semi-wild
state in most parts of the DUN. Cultivated throughout the HrLrs,

. 2. P. armeniaca, Linn.: Fl. Br. Ind. ii. 313. The Apricot.
Vern. Chuld, Chilu, Hills ; Zarddlu, Hind. Leaves 2-3'5 in. diam.,
broad-ovate, acuminate, crenate; petiole 1-1'5 in. long, flexible,
glandular. Flowers about ‘8 in. across, white or pinkish. Fruit
.ab%ut lin. long ; stone smooth. Cultivated in the HILLs andalso
in VEBERA. : ;
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3. P. Cerasus, Linn.; Fl. Br. Ind. ii. 313.—The Cherry.
Leaves 2-3 by 1-1'2 in,, ovate, elliptic, abruptly acuminate, crenate,
serrate. Flowers white, on long slender peduncles, in fascicles of 2-5.
Drupe *4-'5 in. diam., globose, smooth and shining ; stone round,
smooth. Cultivated in the HiLLs.

4. P. communis, Hudson ; var. insititia ; F1. Br. Ind. ii. 315.
The Plum. Vern. Alicha, Ali-bukhdra, Hind. Leaves 3-4 in. long,
ovate-lanceolate, serrate; nerves pubescent beneath. Flowers
white or pink, on long slender peduncles. Drupe smooth, globose
or oblong. Cultivated in the HiLLs, and some varieties are grown
in DEHR4 and also in the Praxs.

2. Prinsepia, Royle; G. P. n. 16.

1. P, utilis, Royle; Fl. Br. Ind. ii. 323; Brandis For.
Flora 196, Ind. Trees 281; Gamble Man. Ind. Timb. 316. Vern.
Bhekoi, Bhek, Jaunsar ; Bhekal, Bhekar, Garhwal.

A dark-green spinous shrub ; bark green on branches, brownish-
white and peeling off in vertical strips on the main stem ; spines often
leaf-bearing. Leaves alternate, simple, 1°5-56 by *5-1'2 in., elliptic or
narrow-lanceolate, acuminate, entire or sharply serrate, coriaceous,
dark-green, glabrous ; petiole ‘2-'5 in. long. Flowers white, ‘3-4 in.
across, in short axillary racemes. Calyx cup-shaped, persistent.
Pelals 5, shortly clawed. Stamens numerous, in many series ;
filaments short; anther-cells separating by a broad oconnective.
Carpel 1; style basal ; ovules 2, pendulous. Drupe *5-°7 in. long,
obliquely obovate or oblong, with the remains of the style near the
base, deep-purple and pruinose when ripe; kernel coriaceous,
1-seeded, smooth ; cotyledons oily.

JAUNSAR 4,-8.000 ft. ; common in sunny open pIa.ces.—Sé.ié,
Korwa, Matkéingré, Kondin, Koti-Bawar, etc.

Heartwood red, very hard, compact, but much liable to split ;
weight 69 lbs. per c. ft. An oil is expressed from the seeds, which is
used chiefly for burning,

Fl. Apr. May. Fr. Rainy season.

3. Spirza, Linn.; G. P. n. 8.

Perennial herbs or shrubs. Leaves alternate, simple
or compound. Flowers white or red, in axillary or
terminal cymes, Calyz persistent; lobes 4-5. Petals
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as many as the calyx-lobes. Stamens many ; filaments
free or connate below. Disk fleshy. Carpels 5 or
more, free or connate below ; ovules 2 or more, pendu-
lous. Fruit an aggregate of 5 or more follicular car-
pels.

Analysis of the Species.
Leaves pinnate ; carpels connate below . 1. 8. sorbifolia.

Leaves simple ; carpels quite free.
Branches slender ; leaves glaucous be-

neath ; flowers dimorphous . . 2. 8. bella.
Branches stout ; leaves pale beneath ;
flowers not dimorplx,ogis" ; . . 3. 8. canescens.
wian e,

Sh

1. S.-serbifoliny: Lind.; 1. Br. Ind. ii. 324; Brandis
Ind. Trees 283; Gamble Man. Ind., Timb. 316. Vern. Latkdr,
Lotkdr ; Jaunsar.

A tall shrub; bark reddish-grey. Leaves imparipinnate, less
frequently paripinnate, 8-12 in. long; rachis terete. Leaflets 6-10
pairs, sessile, 3-6 by *7-1 in., linear-lanceolate, rounded at the base,
long acuminate, doubly serrate, glabrousor hairy beneath ; midrib
stout ; lateral nerves numerous, straight ; stipules linear-supulate,
‘26 in. long, Flowers white, ‘25 in. diam., in many-flowered cymes
which are disposed in large thyrsoid much-branched terminal panicles
1-1'56 ft. long. Calyz-tube hemispherical ; lobes rounded. Petals
orbicular. Carpels 5, connate below, separating and dehiscing
dorsally in fruit.

JAUNSAR and TEHRI-GAREWAL, 7,-9,000 ft.; common at
Konéin. Also fonnd at Mundali ; Deoté, etc.

Wood hard, compact, even-grained ; weight 49 lbs. per c. ft-
FL May, June. Fr. June, July.

. 2. 8. bella, Sims. ; Fl. Br. Ind. ii. 324 ; Brandis Ind. Trees
283.

A small shrub 2-6 ft. high. Leaves simple, very variable in
size and shape, “6-2 in. long, broadly oblong ovate or ovate-lanceo-
late, obtusely inciso-serrate throughout or towards the apex only,
membranous, dark-green above, glaucous beneath. Flowers general-
ly pink, dimorphous and subdicecious, in corymbosely much-branch.
ed oymes. Calyz-tube villous within ; lobes acute. Pefals orbicular.
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Stamens deformed in the female flowers, long in the male.  Stylelong
in the female flowers, short in the male. Ripe carpels dark-brown,
ghining. .

TERRI-GAREWAL, e.g., Deotd, eto. ; not very common,

Fl. Apr.,, May. Fr. Oct., Nov.

3, 8. canescens, Don; Fl. Br. Ind. ii. 325; Brandis
Ind. Trees 283; Gamble Man. Ind. Timb. 317. Vern. Tékos,
Chakrot, Jaunsar.

A stiff small shrub ; branches striate, grey-canescent, arching.
Leaves simple, *4-'8 by ‘3-'5 in., obovate, entire or toothed towards
the apex on luxuriant shoots, subcoriaceous, pale-green beneath ;
Jateral nerves 2-4 pairs ; petiole up to *15 in. Flowers hermaphrodite,
bracteate, white or pale-pink, ‘2 in. diam., in small dense compound
corymbs at the ends of all the branches and branchlets. Stamens
not longer than the petals. Ripe carpels villous, partially sunk in
the calyx-tube.

JAUNSAR and TEHRI-GAREWAL, above 7,000 ft., chiefly on
open hill-sides. Quite common,

Wood fairly hard, even- and close-grained ; weight 47 Ibs. per
o, ft. Light walking-sticks are made of the branches.

Fl. May-July. Fr. Autumn.

8. vacesnifolia, Don.; F1. Br. Ind. ii. 325 ; occurs in the Hrurs
below 7,000 ft,— Bédmsu Valley, valleys below Konédin, Mélkét, eto.
It is very similar in appearance to S. bella, but is more gregarious in
habit, and the flowers are hermaphrodite and white.

y 4, Rubuys, Linn.; G. P. n. 36.
The Brambles.

ly trailing shrubs, almost always prickly.
Leaves (on the local species) generally compound ;
stipules more or less adnate to the petiole. Flowers
white or red, in terminal or axillary corymbose panicles,
rarely solitary. Calyx 5-lobed, persistent. Petals b.
Stamens numerous. Carpels many, distinct, on a con-
vex receptscle; style subterminal. Fruit of many
1-seeded drupes crowded on the receptacle which be~
comes conical in the fruit.
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Analysis of the Species.

Leaves simple ; petals white ; fruit black . 1. R. paniculatus.
Leaves pinnately 3- rarely 5-foliolate.
Petals pink ; fruit red, generally dry . 2. R. niveus.
Petals white ; fruit yellow, succulent.
Leaflets grabrous . . .
Leaflots - tomentose or pubescent
i beneath.
Stem bristly ; flowers in dense-
flowered terminal panicles . 4. R. ellipticus.
Stem quite glabrous, pruinose ;
flowers in 1-3-flowered axillary
peduncles . . . .
Leaves pinnately 5-11-foliolate; petals
pink ; fruit black . . .

3. R. macilendus.

5. R. biflorus.
6. R.lasiocarpuas,

1. R. paniculatns, Smith; FL Br. Ind. ii. 329;
Brandis For. Flora 196, Ind. Trees 283 ; Gamble Man. Ind. Timb.
818. Vern. Pindroi, Kdlé Anchhu, Jaunsar.

A large rambling shrub ; all parts except the upper surface
of the leaves clothed with soft white cottony tomentum ; prickles
fow, minute. Leaves 3-6 by 2'6-35 in., ovate, cordate, long-acu-
minste, obscurely lobed, irregularly serrate, 3-5-nerved at the base ;
lateral nerves about 8 pairs; petiole 1-2in. long. Flowers*7-1 in.
diam., in much-branched lax terminal panicles which are 4-12 in.
Jong ; pedicels *6-1 in. long. Calyx-lobes ovate-lanceolate, often
caudate-acuminate, ercct in fruit. Petals ‘2-'3 in. long, much shorter
than the calyx-lobes. Carpels glabrous. Fruit ‘5-°7 long, conical,
black ; drupes large ; receptacle villous.

JaUNsAR and TEERI-GARHEWAL, up to 6,000 ft. Generally in
damp shady ravines : Korwé, Dhardgddh, Bagir Block, Kiti, Tons
Valley, eto.

The fruit is good to eat.

Fl. Apr.-June. Fr. June, July.

2. R. niveus, Wall.; Fl. Br. Ind.ii. 335; Brandis For.
Flora 199; Gamble Man. Ind. Timb. 317. Vern. Bheré, Bherg,
Bhedré, Jaunsar,

A very variable shrub, rambling or subereot ; branches usually
labrous. Leaves pinnately 3-foliolate, rarely 5-foliolate, 3-6 in.
ong ; petiole with several prickles beneath. Leaflets 1-4 by °8-3 in.,

ovate or elliptic, often cordate, Jobed or incised, generally doubly
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perrate, membranous. Flowers '3.'7 ip, diam., axillary or in few-
flowered corymbose terminal cymes ; pedicels ‘2-8 in. long. Calya-
segmenits 3.4 in. long, ovate-lanceolate, pubescent, spreading or
reflexed in fruit. Petals pink, ‘2.'3 in digm,, broad-ovate, much
smaller than the calyx-lobes, erect, concealing the stamens. Stamens
very numerous. Fruit globose ; drupes many, dry, not edible,—less
frequently few, fleshy, very acid.

Gregarious in JAUNSAR and TEHRI-GAREWAL, 7,-10,000 ft. ;
extremely common.

It interferes with the reproduction of tree species on shady
northern aspectsas in the Mundéli Forest, but in other places ig
nseful as a shade-giver to young plants of delicate speoies,

Fl. Apr, May. Fr. May, June.

3. R. macilentus, Camb.; Fl. Br. Ind. ii. 336 ; Brandis
For. Flora 199, Ind. Trees 286.

A trailing shrub, deep-green all over ; stem nearly glabrous,
shining ; prickles flattened. Leaves pinnately 3-foliolate ; rachis 3-4
in. long. Leaflets "6-2°5 in. long, ovate or ovate-lanceolate, doubly
crenate-toothed, subcoriaceous, glabrous, prickly along the midrib,
—the lateral very variable in size and shape. Flowers ‘3-*6 in. across ;
peduncles -2-'8 in. long, pubescent, generally 1-flowered, axillary and
terminal. Calyz-lobes caudate, erect in fruit, silky outside, tomentose
within. Petals white, broad-obovate, clawed, exceeding the sepals.
Fruit globose, yellow or deep-orange ; drupes few, glabrous, juicy ;
receptac leelongated, pubescent.

Common in JAUNSAR and TEHRI-GAREWAL, up to 8,000 ft.—
Chakrata, Jidi, Kondin, Mundali; Deota, gtc.

The fruit is eaten,
Fl. Apr., May. Fr. June, July.

4, R. ellipticus, Sm.; Fl Br. Ind, ii. 336. Brandisg Ind.
Trees 286; Gamble Man. Ind. Tjmb. 317. Syn.—R. Aavus,
Ham. ; Brandis For. Flora 197, Vern, Hinsdu, Jaunsar; Hinsar,
Garhwal ; Anchhu, LilAnchhu, Hind, .

A large shrub ; branches stout, shaggy with long reddish
‘bristles, often also- with glandular hairs; prickles sharp, Leaves
innately 3-foliolate, the lower ones sometimes 1-foliolate ; rachis 1-3
in. long. Leaflets 2-4 in. long, obovate elliptic or orbicular, closely
serrate, dark-green above, pale-green and usually tomentose beneath.
Flowers ‘3-°6 in, across. Calyxz-segments ovate, erect in fruit. Petals
white, obovate, exceeding the calyx-segments, Fruit *4-'8 in, diam.,
.yellow ; drupes small, crowded ; receptacle cylindrical, hairy,
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JAUNsAR and TEHRI-GAREWAL, 3,-5,000 ft. ; common on open
‘hill-sides and round villages: Said, Bindlgddh, Dhérigédh, Koti
Biwar, Tons Valley, etc. Also OuTkEr HamMraya and the Dox;
—Ma4lkot, Théno, Réipur, etc.

The fruit has an agreeable flavour, and is greedily eaten
wherever tho plant grows.

Fl. Feb., Mar. Fr. Apr., May.

5. R. biflorus, Ham.; Fl Br. Ind. ii. 338, R. biflorus,
Buch. ; Brandis For. Flora 198, Ind. Trees 286 ; Gamble Man. Ind.
Timb. 317. Vern Achhoi, Jaunsar.

A large spreading shrub ; branches glabrous, white with a
glaucous bloom ; prickles sharp and strong. Leaves usually 3-folio-
late, sometimes 5-foliolate, rarely 1-foliolate and 3-lobed ; petiole 1-2
in., pubescent, prickly. Leaflets 2-3'5 in. long, ovate-lanceolate,
often obscurely lobed, irregularly doubly-serrate or toothed, hairy
above, white and densely tomentose beneath. Flowers *5-'7 in.
diam. ; peduncles axillary, slender, drooping, *56-1'5 in. long, 1-3-
flowered. Calyz-lobes ovate-lanceolate, mucronate. Petals white,
orbicular, equal to, or exoeeding, the calyx-lobes. Fruit '6-7 in.
diam., globose, yellow ; drupes 20-30, juicy ; receptacle elongated,
villous.

JAUNSAR, up to 8,000 ft.: Bodyér, Kathidn, Dhérigédh,
oto. Less common than any of the preceding speoies.

The fruit has a sweetish taste and is eaten.
Fl. Apr., May. F¥r. May, June.

6. R. lasiocarpus, Sm.; Fl Br. Ind. ii. 339 ; Brandis
For. Flora 198, Ind. Trees 286 ; Gamble Man. Ind. Timb. 317.
Vern. Bheré, Kdld Hinsdlu, Jaunsar ; Kdls Anchhs, Din.

A spreading shrub, often gregarious ; branches long, thickly
pruinose, purple below the bloom, quite glabrous. Leaves 5-7-9-11. /i
foliolate, 3-10 in. long. Leaflets 1-3 in. long, ovate elliptio or ovate-
lanceolate, acutely toothed or serrate, subcoriaceous, glabrous or
silky above, thickly white-tomentose beneath, terminal often lobéd ;
Interal nerves close, straight, very strong beneath. Flowers ‘3-*7 in.
diam., in terminal and axillary simple or panicled lax corymbs;
peduncles 1-2 in. long ; pedicels of various lengths. Calyx densely
woolly ; lobes ovate or ovate-lanceolate. Petalsred, round or obovate,
usually shorter than the calyx-lobes. Fruit 3-+5 in. diam., black
when fully ripe, dry or fleshy ; drupes numerous ; receptaole villous.

Fairly common in the D6~ and the OuTer HiMaLAYA : Karwé-
péni, Rémgarh, Théno, Malkot, etc. Also found in JAUNSAR up to
7.000 ft., ey., Larli forest, Kathién, etc. o B
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The fruit has a good flavour and is eaten.

Fl. Apr., May in the Hills ; Feb., Mar. in the Dén. Fr. About
two months after flowering.

5. Rosa, Linn.; G. P. n. 60,

Erect scrambling or climbing shrubs, more or less
prickly. Leaves alternate, imparipinnate; leaflets
serrate ; stipules more or less adnate to the petiole.
Inflorescence various. Flowers white yellow or pink.
Calyz-tube globose ovoid or pitcher-shaped ; mouth con-
tracted ; segments foliaceous. Disk coating the calyx-
tube, silky. Petals b, rarely 4. Stamens numerous,
inserted on the edge of the disk. Carpels 1-ovuled,
hairy, usually many, enclosed in the calyx-tube ; styles
free or connate above.the neck of the calyx-tube;
stigma thickened ; ovule pendulous. Fruit an aggre-
gate of 1-sceded dry hairy achenes enclosed in the fleshy
calyx-tube.

Analysis of the Species.

Suberect shrubs. Styles distinct; sepals
persistent in fruit.
Leaflets serrate nearly«<down to the base ;
flowers bracteate ; petals 5 . . L. R. macrophylia.
Leaflets toothed only in the upper half;
flowers ebracteate ; petals usually 4. 2. R. sericea.
A large climber. Styles united into an ex-
serted column ; sepals deciduous in fruit 3. R. moschata.

1. R. macrophylla, Lindl.; Fl. Br. Ind. ii. 366;
Brandis For. Flora 203, Ind. Trees 288 ; Gamble Man. Ind. Timb.
319. Vern. Bhdunrd Kujoi, Jaunsar.

An erect shrub, 6-10 ft. high, with smooth green branches ;
bark of stem dark-hrown, peeling off in thick flakes ; prickles more or
less straight, often 0. Leaves 3-8 in. long ; petiole pubescent, elightly
channelled above; stipules ‘4-'6 in. Jong, spreading, ciliate with

H
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glands.  Leaflets 7-11, *5-2'56 by '3-1°3 in., graduslly smaller from
the terminal downwards, elliptic, usually grey-pubescent beneath,
minutely petioluled. Flowers 1-2'5 in. diam., bright-red or pink,
solitary or in few-flowered'subterminal corymbs ; pedicels ‘5-1°5 in.
long, studded with glandular bristles. Bracts 1-1°6 in. long, lanceo-
late, leaf-like, glandular on the margins. Calyz with glandular
bristles outside ; lobes much elongated, filiform in the middle, dilated
and leafy above, persistent in fruit. Petals 5, broadly obcordate.
8tyles hairy, exserted. Fruit 1-2 in. long, turbinate.

Common in the Hirs, 7,-10,000 ft.; almost gregarious in
some forests, e.g., Mohnd Block, Mundaili, Kondin, Deotd, etc., where
it often interferes with the natural reproduction of tree species.

Wood hard, compact, weighing 55-60 lbs. per c. ft. It makes
good hedges. The fruit is eaten when ripe.
Fl. May, June. Fr. July, Aug. .

Var. minor, Lindl.—has leaflets up to *5 in. long and some-
what smaller flowers,

2. R. sericea, Lindl. ; FL Br. Ind. ii. 367 ; Brandis For.
Flora 202, Ind. Trees 288 ; Gamble Man. Ind. Timb. 319,

A suberect thorny shrub, 4-8 ft. high ; bark greyish brown,
peeling off in papery flakes ; prickles nearly straight, brown. Leaves
1-3in. long ; stipules oblong, spreading, membranous. Leaflets 7-11,
*25-1 in. long, oblong or obovate-oblong, dentate or coarsely serrate
in the upper half, glabrous above, silky along the nerves beneath.
Flowers 1'5-2'5 in. diam., solitary, white or pink ; peduncle and
oalyx-tube glabrous; bracts 0. Calyz-lobes lanceolato, pubescent,
persistent in fruit. Petals usually 4, '6-1'2 in. long, obcordate, pure
white or with a shade of pink. Fruit pyriform, scarlet.

TEHRI-GARHWAL, above 9,000 ft. : Deotd (Rikshin), Béloha,
Harki-Din, etc. Likely also to occur at higher elevations in JAUN-
SAR.

Fl. May-July.

3. R. moschata, Mill.; Fl. Br.Ind. ii. 367; Brandis For.
Flora 201, Ind. Trees 288 ; Gamble Man. Ind. Timb. 318. Vern.
Kijoi, Jaunsar; Kinjo, Garhwal.

A large thorny climbing shrub ; bark greyish-brown ; priokles
stout, recurved. Leaves 2-6 in. long; petiole pubescent, slightly
chunnelled, with scattered prickles beneath ; stipules about 1 in. long,
membranous, with a spreading tip and a few glandular hairs along
the margins. Leaflets 5-9,1-3 by *4-1°3 in., vvate ovate-lanceolate
or elliptic, acuminate, very regularly closely serrato, finely grey-
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pubescent beneath, lateral subsessile. Flowers sweet-scented, 1:5-2
in. diam., in large terminal corymbose racemes ; pedicels 1-1°5 in. long,
slender, grey-pubsecent and also with a few scattered red glands.
Calyz-lobes about 1 in. long, narrow-lanceolate, often with 1-2 pairs
of foliaceous appendages at the margins, deciduous in fruit. Petals
5, pure white, obovate, generally with a distinct tip. Stamens yellow,
much shorter than the petals. Styles exserted, united into a hairy
column above the neck of the calyx-tube. Fruit-3-*4¢in. long, ob-
ovoid, dark-brown.

Common in JAUNSAR and TEHRI-GAREWAL, 3,000 to 8,000 ft.»
also in the OUTER HimaLAYA, generally along streams or in open
ravines : Korwa, Kondin, Dhérigddh, Kathiin, Tons Valley ;
Liduakat, ete. )

Often injures forest trees by spreading over their crowns.
An excellent otto is extracted from the flowers at Nahan in SIRMOOR.

Fl. May, June. Fr. June, July.
6. Pyrus, Linn,; G. P. n.63.

Trees or shrubs. Leaves alternate, generally simple.
rarely pinnate ; stipules deciduous. Flowers white or
pink, in terminal corymbs. Calyz-tube urceolate or
turbinate ; lobes erect or reflexed, persistent or deci-
duous. Petals 5. Stamens many ; filaments sometimes
connate at the base. Carpels 2-5, adnate to the calyx-
tube ; ovules usually 2 in each carpel ; styles 2-5. free
or connate below. Fruit a pome, 2-5-celled, more or
less fleshy.

Analysis of the Species.

Leaves simple. "
Leavos glabrous, green beneath . 1. P. Pashia.
Leaves always white-woolly beneath 2. P. lanata.

Leaves pinnate, (rusty-tomentose be-
neath) . . . . . 3. P. foliolosa.

V' 1. P, Pashia, Ham. ; F1. Br. Ind. ii. 874; Brandis Fer.
Fora 575, Ind. Trees 291 ; Gamble Man. Ind Timb. 322. Syn.—
P. variolosa, Wall. Brandis For. Flora 204. Vern. Kdint, Kdenth,
Jaunsar ; Mohdl, Mehdl, Meyel, Mahol, Din and Garhwal,

mne



196 34. ROSACEZE. [ Pyrus—

A moderate-sized deciduous tree ; bark on old stems almost
black, both longitudinally and transversely split into small thick
rectangular scales, on branches dark-brown smooth and with small
white lenticel-dots. Leaves simple, very variable in size and shape,
generally 2-4 by *7-1°6 in., ovate or ovate-lanceolate, long-acuminate,
closely serrate or crenate, glabrous, shining, lobed and often woolly
beneath on young plants ; lateral nerves 8-10 pairs, very slender,
more prominent above than beneath ; petiole ‘3-1°5 in long, slender,
often reddish ; stipules *5 in. long, setaceous, early deciduous. Inflor-
escence a oorymb or an umbel,—or the flowers are fascicled at the
ends of short branchlets,—appearing shortly before the leaves ;
pedicels ‘5-2 in. long, thickened in fruit. Flowers white, about
1 in. across. Calyz-tube urceolate ; lobes spreading, white-woolly.
Petals obovate, with dark radiating veins. Stamens 25-30. Styles
3-5, waolly. Fruit globose, ‘7-1'5 in. diam., dark-brown, covered
with raiged white dots.

Common in JAUNsAR and TEHRI-GARHWAL up to 7,600 ft. :
Chakrata, Koti-Kanasar, Konéin, Dharédgidh, Kathidn, etc. Also
found in the OuTER HiMaLAYA and in certain localities in the Dun :
Mélkot, Paléd, Théno, Mothronwéla, Bindél-nélé near Dehra, etc.

Wood brown, compaot, fine-grained, hard and durable, but
liable to split and warp in seasoning ; weight 47 Ibs. per c. ft. It is
used for walking-sticks, combs, tobacco-pipes and such other pur-
poses. The fruit is eaten when half-rotten. The leaves and twigs
are lopped for fodder.

New leaves and flowers Mar., Apr. in the hills, and about a
month earlier in the Dan. Fr. Sept.-Dec.

2. P, lanata, Don; Fl Br. Ind. ii. 876; Gambl: Man.
Ind. Timb. 323; Brandis Ind. Trees 291; Syn.—P. A4ria, Ehrh. ;
Brandis For. Flora 206. Vern. Pd:, P4hi, Jaunsar.

A moderate-sized deciduous tree; bark dark-brown with
shallow longitudinal furrows. Leavessimple, 5-8 by 2-4 in., broadly
oblong or obovate, acute, lobulate, finely serrate, white-woolly
beneath, glabrescent above ; lateral nerves 8-12 pairs, nearly
straight, very prominent beneath; base rounded or acute ; petiole
*5-11in. long. Flowers white, *4-'6 in. diam., in short hemispherical
corymbs, 3-8 in. across ; pedioels short, woolly. Calyz turbinate ;
lobes ovate, acute. Pelals obovate-oblanceolate, shortly clawed.
Stamens 20. Styles 2-3, villous. Fruit '5-1 in. long, pyriform and
1-2 seeded (in the region of this Flora).

Jaunaar and TEHRI-GAREWAL, above 8,000 ft., character'stic
of the high-level grazing grounds. Konéin, Mundéli; Dect4,
Biloh4, ete. . .
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Wood close- and even-grained, ‘* ﬁligbt be used for boxes and
other purposes.”—Mr. J. 8. Gamble. Weight 40-47 lbs. per o. ft,
The fruit is eaten when half-rotten.

Fl. Apr., May. Fr. Aug.-Oct.

3. P, foliolosa, Wall.; Fl. Br.Ind.ii.' 376; Gamble Man,
Ind. Timb. 323; Brandis Ind. Trees 292. Syn.—P. wursina,
Wall. ; Brandis For. Flora 206.

A shrub or small tree ; bark reddish-grey, peeling off in hori.
zontal papery strips. Leaves imparipinnate, 4-6 in. long, rusty.
tomentose at first, glabrate afterwards. Leaflets 9-15 pairs, opposite,
sessile, 1-1'5 in. long, the middle ones longer than the others, linear-
oblong, acute or obtuse, cuspidate-serrate. Flowers greenish-white,
*3-°5 in. diam., in compound terminal and axillary corymbs; pedicels
short, glabrous ; bracts rusty-hairy. Calyz cup-shaped, glabrous ;
gegments triangular. Petals orbioular-ovate, rusty-villous. Styles
thick, short. Fruit 3-°5 in. diam., ovoid or globose,bluish-red when
ripe.

Jaunsar and TEHRI-GAREWAL, above 7,000 ft.

Fl. June, July. Fr. Sept., Oct.

Two well-known fruit trees belong to this Genus :—

1. P. Malus, Linn.; Fl. Br. Ind. ii. 373. The Apple tree:
Vern. Sew, Hind. Leaves 2-3 in. long, ovate, glabrous above,
tomentose beneath, acuminate, crenate, long-petioled. Flowers
pink-tinged, 1 in. diam. Calyz-lobes persistent. Petals clawed.
Pome 2-3 in. diam., globose, intruded at both ends ; seeds brown,
lenticular. Cultivated at Chakrata. Fl. Mar.-May. Fr. Dec., Jan.

2. P. communss, Linn. ; F1, Br. Ind. ii. 374. The Pear tree,
Vern. Ndshpdti, Hind. Leaves variable in size, oblong or ovate,
acte, entire or slightly crenulate; petiole slender, very long.
Flowers white, 1 in. diam. Calyz-lobes persistent. Pefals obovate.
Pome 1-2 in. diam. pyriform or sub-globose, intruded at the apex.
Much cultivated in DErra. FL Mar., Apr. Fr. July-Sept.

7. Crateegus, Linn.; G. P. n. 64.

1. C, crenulata, Roxb.; Fl. Br. Ind. ii. 384 ; Gamble
Man. Ind. Timb. 325; DBrandis Ind. Trees 204. Syn.—O.
Pyracantha, Pers.; Brandis For. Flora 208. Vern. Gingdru,
Jaunsar. ’
A large rigid spinescent evergreen shrub. Leaves alternate,
simple, generally orowded on short lateral branchlets, 1-2'5 by 2-'5
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in., linear-oblong or oblanceolate, obtuse, very coriaceous, crenulate,
glabrous, shining above ; lateral nerves close, parallel, indistinct ;
petiole very short, margined ; stipules deciduous. Flowers white,
*2-'3 in. diam., in terminal corymbose cymes; pedicels slender ;
bracts caducous. Calyz-tube hemispherical ; lobes obtuse. Petals
orbicular, very shortly clawed, inserted at the mouth of the calyx-
tube. Stamens many. Carpels 5; connate below ; ovules 2 in each
cell, ascending. Fruit a dry globose drupe, ‘2-'3 in. diam., orange
or red when ripe.

JaunsarR and TEHRI-GARHWAL, ascending to 6,500 ft. gene-
tally along streams in open valleys: Korwé Forest, Binalgadh,
Dhérégddh, Tons Valley, etc. Also along Sub-Himalayan
mountain streams in the D6XN, e.g., Bidhdlna Réu and Bird4l-nala.

Wood. white, hard, very close- and even-grained ; weight 48
Ibs. per c.ft. The branches aremadeinto walking-sticks and khud-
gticks in the hills.

Fl. Apr., May. Fr. July, Aug.

8. Cotoneaster, Linn.; G. P. n. 65.

Shrubs or small trees. Leaves alternate, simple,
entire, usually downy beneath ; stipules deciduous.
Flowers middle-sized, white or pink, solitary or in
axillary or terminal corymbose cymes. Calyz-tube
turbinate ; segments 5, short, persistent. Petals b.
Stamens many, inserted at the mouth of the calyx-
tube. Carpels 2-5, more or less adnate to the calyx-
tube ; ovules 2 in each cell, erect; styles 2-5, free.
Fruit small, with 2-5 bony 1-seeded stones.

. Analysis of the Species.

| Erect shrubs. Leaves deciduous.
Flowers in many-flowered terminal
cymes . . . . . L C. baciliaris,
~ Flowers in few-flowered axillary cymes
i or solitary . . . . 2. C. acuminatas
" A_prostrate shrub, Leaves persistont . 3. C, microphyila.
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1. C. bacillaris, Wall.; Fl. Br. Ind.ii. 384; Brandis
For. Flora 208, Ind. Trees 294; Gamble Man. Ind. Timb. 326.
Vern. Rdumsh, Ruinsh, Leonsk, Jaunsar.

A very variable shrub, usually 10-18 ft. high, but under
favourable circumstances a small tree attaining a congiderable girth
(e. g, 9 ft. 6 in, at Bélché)* ; crown spreading; bark bluish-grey,
almost smooth, marked with short transverse white bars.” Leaves
1.3:5 by *7-1'7 in., ovate ovate-oblong obovate or lanceolate, rather
membranous, finely pubescent or glabrescent and pale beneath, often
minutely mucronate ; midrib very prominent beneath, depressed
above ; main lateral nerves 6-10 pairs ; base acute ; petiole '2-'4 in.;
stipules "2--3 in. long, subulate, early caducous. Flowers white,
*25-'3 in. across, in spreading compound cymes at the end of short
leaf-bearing branchlets ; minute or 0. Frast 2-°5 in. diam., globose,
2-celled, in spreading bunches, dark-brown when ripe.

JaUNsAR and TEHRI-GAREWAL, 4,-8,500 ft.: Deothét,
Bodyér, Konéin, Mund4li ; Deotd, Lambétéch, Bélchd, etc. Gene-
rally in open ravines and on grassy hill-sides.

Wood brownish-white, very hard, tough, close and even-
grained ; annual rings distinct; weight 57 lbs, per c. ft. The
branches are much sought after for making walking-sticks ; indeed

no tree of any size is ever found which has not been repeatedly
mutilated.

C. rosea, Edgew. is relegated under var. gffinis of the above
species in the Fl. Br. Ind. It is & much smaller shrub, and the
smaller pink flowers open later. Found by Mr. Dutlie near the
Deoté temple, TERRI-GARHWAL, and by myself at Béjaméré, JAUN-
sARB, and at Kulni, TEERI-GARHEWAL.

Fl. Apr.-June. Fr. June, July.

2. C, acuminata, 'Lindl. ; Fl. Br. Ind. ii. 385 ; Brandis
For. Flora 209, Ind. Trees 295; Gamble Man. Ind. Timb. 326.
Vern. Leonshi, Rdunshi, Ruinshi, Jaunsar. '

A shrub smaller than the last, never with a syreading crown ;
bark dark bluish-grey, shining. Leaves 1-2°5 by °'4-'8 in., ovate-
lanceolate or elliptic, acuminate, silky-pubescent beneath ; marging
usually ciliate with silky hairs. Flowers white, 3-'4 in. diam., soli-
tary or in few-flowered axillary and sutterminal cymes. Culyz

turbinate, reddish-brown inside. Fruit ‘3 in. long, turbinate, réd
when ripe. )

* Measured 3rd June 1900.
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JavRsas, 8,-10,000 ft. ; common at Deoban, less 8o at Konéin
and Mundéli. .

Wood as of the last spec’es. The branches are made into
walking-sticks, but pieces of sufficient thickness are rather rare.

Fl. May, June. Fr. June, July.

3. C. microphylla, Wall. ; Fl. Br. Ind. ii. 387 ; Brandis
For. Flora 209, Ina. ‘L'rees 295; Gamble Man. Ind. Timb. 327.
Vern. Bheddd, Jaunsar.

A small much-branched prostrate evergreen shrub ; bark dark-
grey, almost black. Leaves ‘3-°6 by ‘2-'35 in., ovate obovate or
elliptic, acute obtuse or retuse, coriaceous, dark-green and glossy
above, pubescent or pilose beneath, minutely petioled ; margins
recurved, more or less oiliate when young. Flowers white, '4-'5
in, diam., axillary, solitary. ~Frust -3-'4 in. long, globose or obovoid,
finely pubescent, scarlet when ripe. .

Common in JAUNSAR and TEHRI-GAREWAL, between 6,500
and 10,000 ft., trailing on rocks or spraading on grassy hill-sides.
The branches are used in Kashmir for making baskets. The
ripe fruit is sweet.

Fl. Apr.-June. Fr. July, Aug.

Very similar in appearance are C. thymifolia, Hort., and C.
buzifolia, Wall.,, ¥1. Br. Ind. ii. 387, differing chiefly in the flowers
being generally cymose. Both are likely to ocour in the same locali-
ties, especially in the inner ranges.

Mr. Gamble thinks that C. multiflora, Bunge, and C. nummul-
aria, Fisch., Fl. Br. Ind. ii. 386, also occur above 10,000 ft.
These are bushy plants generally with small leaves. The former is
somewhat larger than the other, and has, as the specific name implies,
more-flowered cyms. The latter has orbiculir leaves, whence its
specific name.

Potentilla fruticosa, Linn., F1. Br. Ind. ii. 347,—is a low under-
sh-ub found near Panldwa in JAUNSAR and at Rikhshin and
Mor ru in TEHRI-GAREWAL. Leaves usually 3-foliolate ; leaflets 4.7
in. long, lanceolate. Flowers solitary, dimoious. Fruit of hairy
acaenes.—G. P. n. 48,

Eriobotrya japonica, Lindl., Fl. Br. Ind. ii 372; the Loquat.
Vern. Lokd', Lukds, Hind.—is another well-known fruit tree of this
Famil . Leates subsessile, 8-10 in. long, oblanceolate, acuminate,
distantly ser ate, hard, coriaceous, dénsely woolly and strongly nerved
beneath. Flowers dull-white, fragrant, in terminal panicles. Fruit
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pyriform or globose, baccate, 1:5-2 in. long, yellow or orange when
ripe ; seeds 2-5, dark-brown, smooth. Much cultivated at DEara
and SapiraNpUr. Fl Nov., Dec. Fr. Mar., Apr.—G. P. n. 66.

Fam. 35. SAXIFRAGACEZE; G. P. n. 59.

Herbs, less frequently shrubs or trees. Leaves oppo-
site or alternate, simple, usually exstipulate. Flowers
regular, generally 2-sexual. Calyz more or less adnate
to the ovary, rarely quite free. Petals b, sometimes o,
rarely 0. Stamens free, as many as the petals or twice
their number, exceptionally numerous. Disk annular or
glandular. Owvary of 2 or 3-6 carpels and as many cells,
rarely 1-celled ; styles as many as the carpels, free or
united ; ovules many ; placentation axile (parietal in
1-celled 4varies). Fruit a berry or capsule, or composed
of follicles. Seeds usually many, albuminous.

Analysis of the Genera.

Leaves opposite; stamens not fewer
than 8.
Stamens 8 or 10.
Flowers polygamous ; stamens linear 1. HYDRANGEA.
Flowers 2-sexual ; stamens winged . 2. DEUTzIA.
Stamens 20-40 . . . . . 3. PEILADELPHUS.
Lvs. alternate ; stamens not more than 5. ‘
Ovary almost wholly superior ; fruit a
capsule . . . . 4. Itea.
Ovary wholly inferior ; fruit a berry . 5. RiBEs.

[

1. Hydrangea, Linn.; G. P. n. 22.

- 1. H, altissima, Wall. ; Fl. Br.Ind. ii. 404 ; Brandis For.
Flora 211, Ind. Trees 207 ; Gamble Man. Ind. Timb. 328. Vern.
Kathmord, Garhwal.

Alarge climbing shrub ; bark einnamon-colour, shining, mem.
branous, loose, peeling off in long papery rolls. Leaves 3-8 in. long,
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ovate- or ovate-lanceolate, acuminate, sometimes cordate, entire
or more or less dentate, membranous ; main lateral nerves 6-8 pairs ;
petiole 1-2 in. long. Flowers cream-ocolour, polygamous, very small
if fertile, enlarged to about 1 in. diam., and apetalous if sterile.
Calyx-tube adnate to the ovary ; limb 4-5-fid ; segments of sterile
flowers, ‘2-'5 in. long, spreading. Petals (if present) 4-5, valvate,
falling off in a cap. Stamens 10 ; filaments filiform. Ovary inferior,
styles 2-4. Fruit a membranous capsule.

Jaunsar and TEBRI-GAREWAL, in shady ravines up to
7,000 ft.: Bimsu, Lambatéch, Kulni, etc. ; Bear Garden, Chakrata.

The bark is used as a substitute for paper.

2. Deutzia, Thunb.; G. P. n. 27.

- Shrubs with opposite branches. Leaves opposite, stel-
late-pubescent, exstipulate, serrate. Flowers white,
more or less corymbose. Calyr adnate to the ovary ;
teeth 5, small. Petals 5. Stamens 10, alternately
longer ; filaments winged. Ovary 3-5-celled ; styles 3-5.
Fruit a 3-5-celled capsule, dehiscing septicidally.

Analysis of the Species.
Bark peeling off in papery rolls; leaves
green beneath ; petals imbricate . . 1. D. corymbosa.

Bark peeling off in thin longitudinal strips ;
leaves pale beneath ; petals induplicate-

valvate . e 2. D. staminea.

1. D. oornhbosa., Br.; Fl. Br. Ind. ii. 406; Brandis
For. Flora 212, Thd. Trees 296; Gamble Man. Ind. Timb. 329.
Vern. Bhijroi, Jaunsar.

A shrub, 4-8 ft. high ; bark light oinnamon-colour, peeling off
in thin papery rolls, ipner layer white. Leaves 1'5-3'6 by *7-1'5 in.,
ovate-lanceolate, long-acuminate, closely serrate, membranous,
with, scattered stellate hai;s beneath ; petiole short. Flowers white,
fragrant, ‘5-7 in. diam,, in trichotomously corymbose terminal
panioles ;* bracts small, deciduous ; pedicels ‘2-3 in. long. Calyz-
teeth shorter than the tube, spreading. Petals obovate or rounded,
generally glabrous. Styles usually 3. Cupsule 2 in. diam., hemi-
spherioal, truncate. . ‘ ‘
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Common in JAuNsArR and TEHEI-GARHWAL, above 6,000 ft.,

usually affecting shady ravines. .
‘Wood white, 8oft, even-grained ; weight 46 1bs. per c. ft.
~Fl. May, June. )

2. D, staminea, Br.; Fl. Br.Ind.ii. 407; Brandis For.
Flora 212, Ind. Trees 296; Gamble Man. Ind. Timb. 329. Vern.
Ghugtat, Ddhlochi, Jaunsar.

A shrub, smaller than the above ; bark dark-grey, peeling ofl
in thin longitudinal strips, inner layer lighter coloured ; branchlets
scabrous with stellate pubescence. Leaves 1-2°5 by °4-13 in.,
lanceolate, minutely serrulate, rough with stellate pubescence, grey
beneath ; petiole short. Flowers white, fragrant, “3-+4 in. diam.,
in short trichotomous terminal panicles. Calyz stellate-hairy
outside ; teeth triangular, erect. Pelals oblong, induplicate-valvate,
pubescent outside. Styles usually 4. COapsule smaller than of the
other species. i

Very common in JAUNSAR and TEeHRI-GAREWAL,5,-9,000 ft.,
usually associated with the last, but sometimes also found on sunny
hill-sides which that species avoids.

Wood similar to that of D. corymbosa, but somewhat lighter.
Fl. Apr.-June.

3. Philadelphus, Linn.; G. P.n. 29.

1. P. coronarius, Linn. ; Fl. Br. Ind. ji. 407 ; Brandis
For. Flora 212, Ind. Trees 296 ; Gamble Man. Ind. Timb. 329. The
Mock Orange.

A shrub with light-grey bark, somewhat resembling Deutzia
corymbosa. Leaves opposite, 1'5-4 by *7-2'5 in., ovate-lanceolate,
long-acuminate, finely hairy and rather glossy beneath; lateral
nerves 3 pairs, sub-basal, prominent beneath, very arcuate ; petiole
-25-'5 in. long. Flowers white, *6-'8 in. diam., golitary or in few:
flowered axillary cymes ; pedicels "3-'6 in. long. Calyz-tube adnate
to the ovary ; lobes 4, rarely 5, valvate, pubescent within. Petals
4, rarely 5, convolute in bud, *3-'56 in, long.. Stamens 20-40 ; fila-
ments subulate. Ovary inferior, 3-5-celled ; styles 3-5, more or less
combined at the base. Fruit a capsule, ‘5 in. long, 3-5-celled, tur-
binate or obovoid, subtruncate, dehisoing loculicidally.

Common in TEHRI-GAREWAL beyond the Tons, above 6,000 ft.;
Lambétéch, Deotd, etc. Rather scarce in JAUNSAR: Konédin.

Wood soft, white, with a large pith ; weight 44 Ibs, per c. ft. |
Fl. May-July. ‘ N
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4, Itea, Linn.; G. P. n. 47.

1. I. nutans, Royle;JFl Br. Ind.ii. 408; Brandis For.
Flora 213 ; Ind. Trees 299 ; Gamble Man. Ind. Timb. 329.

A small tree with dark-grey bark. Leaves alternate, 4-6 by
1'5-2'6 in., ovate or elliptic-oblong, scuminate, glandular-serrate or
denticulate, subcoriaceous, glabrous, d&rk-green and shining above;
lateral nerves 5-7 pairs, joined by distinct intramarginal veins.
Plowers white, small, in fascicles of 2-5, in simple terminal and axil-
lary racemes which are much longer than the leaves. Calyx adnate
to the ovary at the base; teeth 5, erect, persistent. Petals |5,
valvate, erect. Stamens 5. Ovary oblong, 2-celled ; styles simple,
furrowed, persistent. Capsule ‘2 in. long, septicidally 2-valved.

OuTER HiMarnaya and the DYON, also TEBRI-GARHEWAL;
above Réjpur; banks of the Ré-nadi near Lachiwila and at
Nakraunda and Mothropwéla (1,800 ft.) ; Thadiér, 3,000 ft.

Wood brownish-white, moderately hard.
Fl. Apr.-July. Fr. Oct., Nov.

5. Ribes, Linn.; G. P. n. 71.

Usually unarmed shrubs. Leaves alternate, gene-
rally palmately lobed. Flowers middle-sized, often
1-sexual, racemed or solitary ; pedicels bracteate. Calyx
superior ; tube as long as, or longer than, the ovary.
Petals 4-b, epigynous, white yellow red or dark-purple.
Stamens 4-5, epigynous. Quary inferior, 1-celled ; ovules
numerous, on 2 perietal placentas; styles 2, free or
connate. Frust an oblong or globose berry.

Analysis of the Species.

Racemes erect in flower; calyx-tube

hardly exceeding the fruit . . 1. R. glacsale.
Racemes drooping ; ocalyx-tube pro-

duced above the fruit . . « 2. R. rubrum.

" 1. R, glaciale, Wall.; FL Br. Ind. ii. 410 ; Brandis For.
Flora 14, Ind. Trees 208 ; Gamb'le Man. Ind. Timb. 330. i
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A shrub, 5-8 ft. high, with shining brown stems; cuticle
peeling off in long strips or rolls. Leaves 1-2'5 in. long, cordate,
3-5-lobed with the middle lobe often elongated, or not lobed and
ovate, 3-5.nerved at the base, with 2-4 pairs of lateral nerves in the
middle lobe, glabrous or pubescent along the nerves beneath, some-
times with scattered hairs above ; margins crenate-serrate. Flowers
about ‘25 in. diam., greenish (drying brownish or pink), in pubescent
racemes 2-3 in. long which are erect in flower but drooping in fruit ;
bra:t much longer than the pedicels. Berries acid, *25 in. long,
globose, smooth, glabrous or minutely pubescent.

TEeHRI-GARHWAL, above 9,000 ft.: Rikhshin. Rare, if it
ocours at all, in JAUNSAR.

Fl. May. Fr. July.

2. R. rabram, Linn.; Fl. Br. Ind. ii.411; Brandis For.
Flora 215, Ind. Trees 299 ; Gamble Man. Ind. Timb. 330. The Red
Currant. Vern. Karan, Jaunsar, probably from currant.

A shrub 6-10 ft. high with dark-brown shining stems marked
with horizontal I nticel-bars ; cuticle pseling off in longstrips orrolls ;
young shoots rcd, glabrate. Leaves (closely resembling those of Acer
cesium) 3-bin, diam., as broad as long or broader, cordate, 3-5-lobed,
creaate-serrate, 3-5-nerved at the base, membranous, glabrescent,
s mewhat shining beneath ; lateral nerves 3-5 pairs on the 3 larger
lobes, depressed above, very prominent beneath ; petiole red, 3-4 in.
long, flattened and with a few scattered grey hairs along the marging
near the base. Facemes 4-6in. long, pubescent, many-flowercd, from
the nodes of last year’sshoots with a few small leaves near the base ;
bracts not exceeding the pedicels. Flowers greenish-yellow, *3-4 in.
diam.; pedicels about 1 in. long. Berries ‘3-4 in. long, globose,
smooth, red.

Common in JAUNSAR and Tmnx-Gumw.si., above 7,500 ft,
—Deoban to Mundéli; also at Deoté.

FlL. Apr., May. Fr. May, June.

Sazifraga ligulata, Wall., F1. Br. Ind. ii. 398. The Wax
Flower. Vern. Shilphdra (the rock-splitter, which curiously corre.
sponds to the meaning of the generic name), Dhonk-phelité, Jaunsar,
~—is an herbaceous plant common and conspicuous enough to deserve
mention. Leaves 3-5 in. diam., suborbicular, fleshy, glalrous,
strongly ciliate, often pinkish beneath. Flowers pinkish-white,
waxy, '6-°8 in. diam. Petals olawed. COarpels and styles 2, the
latter very long. Fl. Apr., May.—G. P. n. 6. - L
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Order 2—MYRTALES.
Fam. 36. RHIZOPHORACEL ; G. P. ~. 65.

Trees or shrubs. Leaves opposite, entire, coria-
ceous, generally glabrous ; stipules interpetiolar, early
caducous. Flowers regular, axillary, usually bisexual.
Calyr more .or less adnate to the ovary or free,
4-14-toothed or lobed, persistent. Petals as many as the
calyx-lobes. Stamens 2-4 times the number of petals ;
filaments free. Ouvary 5-1-celled by the absence of the
-gepta ; styles usually connate; ovules pendulous.
Fruit 1-celled, 1-seeded, coriaceous, indehiscent. Seeds
exalbuminous.

1. Carallia, Roxb. ; G. P. n. 5.

1. C.integerrima, DC.; Fl. Br. Ind. ii. 439 ; Brandis For.
Flora 219 ; Gamble Man. Ind. Timb. 335. Syn.—C. lucida, Roxb. ;
Brandis Ind. Trees 305, 709,

An evergreen treo ; bark dark-grey and smooth on old stems,
lighter-groy and corky on young poles, often developing bunches
of fleshy adventitious roots on the trunk. Leaves 3-5 by 15-3 in.,
elliptic.obovate, entire or minutely serrulate above the middle,
coriaceous, ‘glabrous, shining; margins usually recurved ; main
lateral nerves 8-10 pairs, indistinct until dry; petiole 2-4 in.
long, stout, margined ; stipules *5-1'2 in. long, interpetiolar, lanceo-
late, convolute, terminating the branchlets. Flowers sessile,
6-8-merous, /2 in. across, in short axillary trichotomous cymes ;
peduncles and pedicels stout. Calyx-lobes 5-8, erect, valvate.
Petals 5-8, white, orbicular, serrate at the apex. Stamens twice
as many as the pethls and opposite tothem ; filaments filiform.
Fruit aKout *2 in. aoross, globose, 1-celled, usually 1-seeded.

Only a few trees have boen found in the Nakraunda swamp
and along the banks of the Ré-nadi near Lachiwéla, 1,800 ft. ; also
on the Téwé néla near Khairi, 1,200 ft.

The heartwood is red, hard and durable, and works and
polishes well. It has a very pretty silver-grain resembling that of
the oaks. *‘ItisusedinSouth Kanara for furniture and cabinet-
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making and in Burma for planking, furniture and rice-pounders.”’
Mr.J. 8. Gamble. The leaves are lopped for cattle-fodder.

Fl. Dec.-Apr.

FaM. 37. COMBRETACEE; G. P. N. 66.

Trees or shrubs. Leaves usually simple, petio-
late, entire, opposite or alternate, exstipulate. Flowers
bracteate, usually bisexual. Calyz-tube adnate to the
ovary ; lobes 4-5, valvate. Petals 4-5, or none. Stamens
4-5, or twice as many, inserted on the calyx. Ovary
inferior, 1-celled ; style simple ; ovules 1-7, pendulous
from the apex of the cell. Fruit usually a coriaceous
drupe, 1-celled, 1-seeded, winged or angular ; seed exal-
buminous ; cotyledons convolute or plano-convex, often
fleshy and oily.

Analysis of the Genera.

Flowers in spikes or racemes.
Large troes with alternate orsub-opposite leaves.
Petals nonoe . . 1. TERMINALIA.
Climbing shrubs with opposnte loaves, Petn.ls
generall presenb . . 3. CoMBRETUM.
Flowers in heads ; leaves alternate or mconstantly
opposite ; pemls none . . . 2. ANOGEISSUS.

1. Terminalia, Linn. ; G. P. n. 1.

Large trees. Leaves alternate or sub-opposite, entire
or slightly crenulate, exstipulate, often with glands on the
petiole. Flowers small, sessile, usually bisexual ; bracts
deciduous. Calyz~tube produced over the ovary with
a constricted mouth ; lobes 4-5, valvate. Petals 0.
Stamens 8-10, inserted on the calyx-tube in two ‘rows.
Ovary 1-celled ; ovules 2-3, pendulous. Fruit oblong
avoid elhpso;dal or globose, winged of angular, with g
coriaceous or bony kernel ; cotyledons convolute.
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Analysis of the Species.

Fruit fleshy, not winged.
Petiole long ; fruit velvety, not ribbed . . 1. T. belerica.
Petiole short ; fruit glabrous, more or less ribbed 2. 7'. Chebula.
Fruit coriaceous, with 6 broad wings . . . 3. 7. tomentosa.

1. T. belerica, Roxb.; Fl. Br. Ind. ii. 445 ; Brandis For.
Flora 222, Ind. Trees 307, 709 ; Gamble Man. Ind. Timb. 337.
Vern. Bahe:d, Hind.

A large deciduous tree with bluish or ashy-grey bark uneven
with longitudinal furrows. Leaves alternate, crowded towards the
ends of the branches, 3-8 in. long, obovate-elliptic, coriaceous, pale
beneath, subacute or acuminate ; lateral nerves 5-8 on either side
of tte thick midrib; base often unequal; petiole 1.3 in., usually
glandular. Spikes 3-6 in. long, simple, slender, interrupted. Flow-
ers about -2in. across, pale-white or greenish-yellow, with an offensive
smell, the upper often male ; bracts early caducous. Calyz-lobes tri-
angular, woolly inside. Owvary tomentose. Fruit 1 in. long, oveid
ellipsoidal or globose, grey-velvety ; nut thick-walled and hard.

It is & constant ccmpanion of S4land is found almost every-
whera in the DU~ and SanARANPUR ForEsTS; alsoin JAUNSAR im
the Aml4wa and Tons Valleys.

It grows to a height of 80-100 ft. witha girth of 8-10 ft., and
is easily recognized from a distance by its characteristic bark and
broad massive crown. The wood is light-grey or yellowish, hard
and coarse-grained, not durable ; heartwood and annual rings not
distinet ; weight about™50 Ibs. per c. ft. It is used for various pur-
poses, from house-building to packing-cases, and sells readily in the
region of this Flora. The fruit is very valuable, being one of the
myrobolans of commerce. ‘‘It is a favourite food of monkeys,
deer, sheap, goat and cattle,”’—S8sr D. Brandis, and is used in dyein
and makingink. The kernel is edible, and gives an oil whicﬁ
is used for the hair.

- Fl. Apr.-June, after the new leaves. Fr. Dec,-Feb.

\2. T, Chebula, Retz. ; Hook. Fl. Br. Ind. ii. 446 ; Erandis
For. Flora 223, Ind. Trees 308 ; Gemble Man. Ind. Timb. 338.
Vern. Har, Harr, Hark, or Hararh, Hind.

A large deciduous tree with dark-brown bark ; young parts
covered with rusty hairs. Leaves mostly sub-opposite, 3-6 in. long,
ovate or oblong-ovate, acuminate ; lateral nerves arcuate, prominent,
6-12 on either side of the midrib; base acute or rounded ; petiole
hardly exceeding 1 inch, often with 2.or more glands on the upper
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side. Flowers about *1 in. aoross, all bisexual, sessile, dull-white, in
anicled or clustered usually-terminal spikes ; bracts subulate. Calyz.
K)bea aoutely triangular, covered inside with brown hairs; limb
cup-shaped. Stamens 8-10; filaments long, spreading. Frus¢ 1-2in.
long, obovoid, ellipsoidal or ovoid, more or less distinetly ribbed ;
" nut hard, with a rough grooved surfaoce.

Found in the same localities as the last, but is generally less
common. It is, however, fairly commen in certain limited areas,
e.g., along the Lambi Rdu, Théno; south of the Sample area,
Lachiwéla ; forests near Timli, eto.

In the region of this Flora it is a smaller tree than the last.
The heartwood is pale or dark-brown with a greenish tinge, finely
mottled, hard, close-grained, fairly durable, and is used for house-
building, agricultural implements and furniture ; weight about 60 1bs.
per c. ft. The bark, the galls formed on young twigs, and the fruit
are used for tanning and dyeing. Indeed the last is the most
important part of the tree, being the black myrobolan of com-
merce and is largely exported to Europe from Bombay. The
unripe fruit is a favourite drug in Hindu medical practice.

New leaves in April. Fl. Apr.-June. Fr. Jan.-Mar.

3. T. tomentosa,W. & A.; Fl. Br. Ind. ii. 447 ; Brandis
For. Flora 225, Ind. Trees 310; Gamble Man. Ind. Timb. 341.
Vern. Sdin, Dan and Sahéranpur ; Asaind, Hind.

A large deoiduous tree ; bark dark-grey or black much fur-
rowed, exfoliating in thick rectangular plates; inner bark reddish-
brown ; young parts rusty-pubesoent. Leaves alternate or sub-
opposite, 5-9 by 2-5-4 in., oblong elliptic or obovate, coriaceous,
glabrescent above, tomentose heneath ; lateral nerves 10-20 pairs,
parallel, slightly arcuate ; base often unequalsided, acute or rounded ;
petiole ‘3-'4 in., often with a gland or two on the sides. Fiowers
bisexual, dull-yellow, *1-'15 in. across, sessile, in large erect panicled
spikes. Calyz-lobes ovate, broad-acute, often hairy; free part of
the tube salver-shaped. Fruit 1'5-2'5 in. long, with 5 broad trans-
versely-striated coriaceous wings having a crenulate edge.

Associated with Sél in the S1waLIK DIvisION, especially
in clayey localities ; also found in the OUTER HIMALAYAN VALLEYS,
up to 4,000 ft.

It grows to a height of 80-100 ft. with a girth of 8-10 ft.
~8apwood reddish or yellowish-white ; heartweod dark-brown, with
darker streaks, very hard, seasons well, but is liable tosplit. Itis
ueed for house-building, agrioultural implements and such other pur-
poses. It is also an excellent fuel and gives very good obarcoal.
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The bark is much used for tanning and sometimes also for dyeing.
The ‘“Tassar’’ silkworm is fed on the leaves in the Central
Provinces. Siin coppices and pollards well, and is a good nurse for
young S4l in frosty localities. The ovary is sometimes attacked by
a.gall-insect which prevents the fruit being formed.

New leaves May, June. Fl. June-Aug., and sometimes a
second flush in the cold season (Dec. 1893 in the Dan). Fr. Feb.-
Apr.

T. Arjuna, Bedd. ; Fl. Br. Ind. ii. 447. ; Vern. Arjin, Hind. ;—
is o tree closely resembling the last speoies in foliage and inflores-
cence, but differs in having smooth grey bark and smaller 5-7-
winged fruit. It is an excellent avenue tree and has been planted
as such near Fatehpur on the Sahdranpur-Chakrata road, and (but
looking almost like self-sown)on the Dehra-Hardwar and Hardwar-
Rikhikesh roads not far from Pardini and in the swamp near that
place. The wood is used for much the' same purposes as that of
Sdin.

Fl. Apr., May. Fr. Cold season.

2. Anogeissus, Wall.; G. P. n. 5.

1. A. latifolia, Wall.; Fl. Br. Ind. ii. 450 ; Brandis For.
Flora 227, Ind. Trees 316 ; Gamble Man. Ind. Timb. 346. Vern.
Bdgkli, Bdpkli, Hind.

A tall tree with smooth greenish-white bark. Leaves alternate
or inconstantly opposite, 2-4 by 1-2-5 in., elliptic, ovate or ovate-.
lanceolate, acute obtuse or emarginate, subcoriaceous, glabrescent ;
petiole *3-'5 in. long. Flowers small, in globose heads ; heads about
*5 in. diam., in short axillary racemes. Calyz-tube compressed,
lIaterally 2-winged, long and narrowed.above the ovary. Petuls.
Stamens 10, in two series. Ovary l-celled ; ovules 2, pendulous.
Fruit a dry drupe ‘3 by ‘2 in., compressed, narrowly 2-winged,
imbricately arranged in the head, crowned with the remains of the
calyx-tube which is now modified into a stiff beak.

Common in the D6Nx and SAEArRANPUR ForEsTS and on the
OvuTer HimaLaYAN slopes ascending to 4,000 ft.; sometimes gre-
garious in gmall patches on alluvial banks of streams.

Wood grey, close- and even-grained, compact, hard,very tough
and elastio, but splits in seasoning, and is not durable unless kept
dry ; weight 55-70 lbs. per o. ft. It is used extensively for con.
struction, furniture, agricultural implements, house-posts, poles for
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carrying loads and such other purposes requiring to!xghness and
elasticity. The tree yields a very clear gum which is soluble in
water, and the leaves are much valued for tanning.

‘Fl. May, June. Fr. Cold season.

' 3. Combretum, Linn. ; G. P. n. 10.

1. C. decandrum, Roxb.; Fl. Br. Ind. ii. 452 ; Brandis
For. Flora 221, Ind. Trees 312; Gamble Man. Ind. Timb. 349.
Vern. Riel or Roel, Din.

A large climbing shrub ; young parts covered with silky pub-
escence. Leaves opposite, 4-5 by 1'5-2'3 in., elliptic-oblong, aou-
minate, glabrous, the floral ones or bracts 2-2'5 in. long, dull-white,
villous ; lateral nerves 6-8 on either side of the midrib, arcuate ;
petiole *2-'4 in. long. Flowers greenish-white, about ‘15 in. long,
numerous, in dense villous cylindrical racemes about 1 in. long, which
in their turn are arranged in large terminal panioles. Calyz hairy ;
lobes 5, valvate, deoiduous. Petals 5, small, oblong, glabrous,
inserted between the calyx-lobes. Stamens 10, in two series. Ovary
1-celled ; ovules 2-5, pendulous. Fruit 1 in. long, oblong or elliptic,
with 4-5 smooth papery wings.

Very common in the WESTERN DU, especially from Ambéri
to Kilsi. All the hill-side round the latter town is clothed in white
when this climber flowers with its characteristic petaloid bracts.

Fl. Feb., Mar. Fr. May, June.

C. nanum, Ham. ; FL, Br. Ind. ii. 457 ;—is a small procumbent
undershrub found in grass lands near Maindrot in the Tons Valley,
TeHRI-GAREWAL, and also occasionally in similar localities in the
DYxN, e.g., Sabhawala. Leaves opposite, 2-4 by 1'5-3'5 in., ovate or
obovate, glabrous. Flowers in terminal and axillary racemes. Frust
1'5 by 1in., coriaceous, light, with4-5 papery wings. Itgrows annu-
glly from a perennial rootstock down to which it is burnt by forest

es. ’

Quisqualis indica, Linn. ; Fl. Br. Ind. ii. 459, the Rangooh-
creeper,—is a climbing shrub cultivated in gardens in SAsArRANPUR
and the DON. Leaves opposite, about 4 in. long, obovate, acuminate,
entire. Calyz-tube prolonged about 2 in. above the ovary ; limb
5-fid. Petals ved, oblong or round. Fruit extremely raré, about 1
in. long, sharply 5-angled, glabrous, black.—@. P. n. 12. :
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Fam. 38. MYRTACEE; G. P. . 67.

Trees or shrubs, rarely herbs. Leaves opposite,
exceptionally alternate, simple, usually entire and gland-
dotted, exstipulate, mostly coriaceous. Flowers gene-
rally bisexual, solitary or in heads cymes or corymbs.
Calyz-tube adnate to the ovary ; limb 4-5-cleft, or entire,
deciduous or persistent. Disk coating the calyx-tube.
Petals inserted on the disk, as many as the calyx-lobes
and alternating with them, rarely absent. Stamens
usually indefinite, inserted with the petals in several
rows ; filaments free or connate at the base forming
bundles or a short tube. Ovary syncarpous, inferior or
half-inferior, 1-celled, 1-ovuled, or 2-many-celled with
indefinite ovules on axile placentas. Fruit dehiscent
or indehiscent, crowned with the remains of the calyx-
limb ; seeds compressed or angular, exalbuminous.

Analysts of the Genera.

Leaves opposite, entire, gland-dotted . . . 1. EUGENIA.
Leaves alternate, crenate-serrate, not gland-dotted 2. CABEYA.

1. Eugenia, Linn. ; G. P. n. 58.

Evergreen trees or shrubs. Leaves opposite, entire,
penninerved. Flowers usually tetramerous, in lateral
or terminal trichotomous cymes or panicles. Bracts
small, deciduous. Calyz-tube globose or more or less
elongate ; lobes usually 4. Petals generally 4, free or
united in a calyptra. Stamens indefinite, in several
series, free or slightly combined into four bundles ;
anthers versatile. Ovary usually 2-celled, with several
ovules in each cell. Fruit a drupe-like berry, crowned
with the remains of the calyx-limb ; seeds variously
compressed. :

y
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Analysis of the Spectes.

Lvs. subooriaceous, soft ; lateral nerves distant 1. E. operculata. '
Lvs. coriaceous, tough ; lateral nerves very close 2. E. Jambolana.

1. E, operculata, Roxb.; Fl. Br. Ind. ii. 498 ; Brandis
For. Flora, 234, Ind. Trees 322 ; Gamble Man. Ind. Timb. 360.
Vern. Pidman, Thiti, DGn.

A moderate-sized evergreen tree ; bark rough with irregular
hard scales. Leaves 3-8 by 2-3'5 in., broad-ovate or elliptic, rounded
at the apex or obtusely acuminate, very variable in shape and size,
subcoriaceous, soft, turning red in the cold season ; lateral nerves
8-12 pairs, prominent beneath, gradually fainter towards the margin ;
petiole *7-1in.long. Flowers tetramerous, small, greenish, sub-sessile,
in 3-flowered cymes arranged in trichotomous lateral panicles below
the current year’s leaves. Calyz campanulate, with short obtuse
lobes. Petals united and falling off in one piece (operculum). Berry
globose or ovoid, ‘3-°6 in. diam., juicy.

Common in the D6~ and SarArRaNpUR FoRESTS, especially in
blanks inside Sél areas, where it is often the first tree to appear,
under whose shelter seedlings of superior species have a better chance
against frost and excessive heat.

Heartwood not distinct. Wood brown or reddish-grey,
hard, close- and fine-grained ; weight 45-50 lbs. per c. ft. Tt is used
for building and agricultural implements. The fruit is edible.

Fl. Apr., May, sometimes alsoin autumn. Fr. three months
after flowering.

2. E, Jambolana, Lam. ; F1. Br. Ind. ii. 499 ; Brandis For.
Flora 233, Ind. Trees 323 ; Gamble Man. Ind. Timb. 361. Vern.
Jdman, Jdmin, Hind.

A large evergreen tree ; bark light-grey, fairly smooth, with
shallow depressions caused by exfoliation. Leaves 3-6 by 1°5-2'5 in.,
very variable in shape, ovate-oblong or oblong-lanceolate, acuminate,
coriaceous, tough, smooth, shining above except when very old ;
lateral nerves numerous, almost straight, very fine, uniting within
the margin to form intramarginal nerves ; petiole "3-1 in., channelled.
Flowers tetramerous, small, greenish, subsessile, arranged in threes
in lateral or terminal trichotomaus panicles. Oalyz-tube funnel-
shaped ; limb campanulate, subtruncate. Pefals united into a
calyptra and falling off in one piece. Berry ‘5-1 in. long, oblong-
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obovoid or sub-globose, pink while ripening; black smooth shining
and very juicy when fully ripe, deep-pink below the thin elastic
black skin.

Very commonly associated with Sél in the DY, less so in the
SarAraNPUR ForesTs. It is almost gregarious in damp and swampy
localities, mixed with laurels and other evergreen trees, It is
also found in the Tons Valley, JAUNSAR and TEHRI-GARHWAL, up to
4,000 ft., and along streamsin the SAHARANPUR SIWALIKS.

The heartwood is reddish-brown, tough and hard, very durable
under water but less 8o and liable to warp if kept dry ; weight about
45 lbs. per c. ft. It is used for building, agricultural implements and
well-work, being especially suitable for use under water. The bark is
used for dyeing and tanning and also in medicine. The fruit is eaten,
and is considered good for people suffering from want of appetite or
enlargement of the spleecn. The kernel of the fruit is a specific for
diabetes.

E. Jambos, Linn., Fl. Br. Ind. ii. 474. Vern. Guldb Jdmin
or Gulgb Jdm, Hind., the Rose-apple,—is cultivated for its fruit and
for ornament in gardens in the DGN. It is an evergreen tree with
narrow lanceolate acuminate shining leaves, and large white tassel-
like tetramerous flowers in short cymose terminal racemes. Berry 1-2
in. long, obovoid or subglobose, crowned with the 4 persistent calyx-
lobes, having a sweet taste and a delicate odour of rose when
ripe,—whence the vernacular names.

2. Careya, Roxb. ; G. P. n. 62.

1. C. arborea, Roxb.; Hook. Fl. Br. Ind. ii. 511 ; Brandis
For. Flora 236, Ind. Trees 322; Gamble Man. Ind. Timb. 364.
Vern. Kdmbi, Kimbhi, Hind.

A fairly large deciduous tree ; bark dark-grey, exfoliating in
thin narrow strips, fibrous inside. Leaves alternate, 6-12 by 3-6 in.,
obovate oblanceolate or oblong, obtuse or shortly acuminate, sessile
or narrowed into a very short marginate petiole, finely crenate or
gerrate, rather membranous, glabrous. Flowers sessile, 8-4 in. across,
usually a few together in terminal spikes, 3-8 in. long. Calyz-lobes
4, ovate, obtuse, imbricate ; tube almost wholly adnate to the ovary,
funnel-shaped. Petals 4, about 2 in. long, elliptic, white, very tender,
caducous. Stamens very numerous, in several series ; filaments red,
filiform, 2-3 in. long, connate into ‘a short tube below, the innermost
and outermost without anthers. Ovary 4- rarely 5-celled ; style long,
simple, erect ; ovules many, on axile placentas. Fruitglobose, about
3 in. diam., crowned with the calyx-segments and the remains of the
long filiform style.
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Found only sporadically in the D6N and SaHARANPUR
ForEesTs, usually in shady places. .

The heartwood is scanty, dull-red or reddish-brown, mottled,
even-grained, hard, strong and elastic, takes a good polish, seasons
well and is very durable; the weight varies between wide limits,
being 38-60 lbs. per c. ft. It is used for agricultural implements and
cart-building, and is much sought after by boatmen in Assam for
oars and rudders on account of its elasticity and durability. The
bark is used in medicine, and fuzes, coarse cordage and sacks are
made from the inner substance.

Fl. and new leaves Mar., Apr. Fr. July.

C. herbacea, Roxb. ; Fl. Br. Ind. ii. 510, is a small perennial
undershrub having a woody rootstock, found on grassy slopes of the
S1wALIKS, and in the Pathri forest, SAHARANPUR. Leaves 6-8 by
2-8 in., obovate, oblanceolate or spathulate. Petals about 1'56-2 in.
long, greenish-purple, elliptic. Fruit 1'5 in. diam., much like that
of C. arborea.

The following Genera need only be briefly noticed ;—

1. PsioroM, Linn. ; G. P. n. 45. Leaves opposite,
aromatic but not dotted. Flowers large, white, on
axillary peduncles. Calyz-tube obovate ; lobes 4-5,
valvate. Petals free. Fruit a many-seeded berry.

P. GQuava, Raddi.; Fl. Br. Ind. ii. 468. Vern. Amrid
Hind.,—is the Guava tree of gardens. The wood is hard and even-
grained and is used for wood-engraving, instruments, and handles of
spears.

2. Evcavyerus, L’Her. ; G. P. n. 30. Leaves in
saplings opposite, horizontal, cordate, sessile ; in mature
trees alternate, vertical, petiolate, ovate to lanceolate,
acuminate, falcate. Flowers in umbels or heads.
Stamens very numerous, capped in the bud with a
caducous operculum. Fruit woody consisting of the
enlarged calyx-tube ; seeds often very minute.

Many species of this very large Australian Genus have been

introduced in India, and plantations of one of them,—E. globubus,
Labill, the Blue Gum,—successfully made in the Nilgirig. Z&.
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tereticornes, Smith, and E. citriodora, Hooker, are growing fairly well
in DEHRA and SAHARANPUR.

3. BarrINGTONIA, Forst.; G. P. n. 61. Leaves
alternate, crowded at the ends of the branches, crenate-
serrate, not dotted. Flowers in long terminal or lateral
racemes. Calyz-tube ovoid. Petals 4-5, imbricate.
Stamens indefinite ; filaments very long. Fruit fibrous
and berry-like. '

B. acutangula, Gertn.; Fl. Br. Ind. ii. 508. Vern. Sandfar,
Injar, Hind.,—cultivated in gardens in DEmRA for its red flowers
in long pendulous racemes. Leaves obovate, usually serrulate,
narrowed into a short petiole. Owvary 2-celled. Fruit oblong, 4-
angled. The wood has a handsome silver-grain and can be used
for furniture.

Fam. 39. MELASTOMACEZL ; G. P. N. 68.

Herbs or shrubs. Leaves opposite or whorled,
simple, entire, 3-7-nerved from the base to the apex.
Flowers usually terminal, regular, 2-sexual. Calyz-tube
generally constricted above, more or less adnate to the
ovary. Petals twisted in bud. Stamens 4-10, alternate
ones being often rudimentary ; anthers usually opening
by pores at the apex, connective tubercled or spurred.
Ovary 4-5-celled ; style simple, filiform. Fruit usually
a many-seeded capsule. Seeds exalbuminous.

Thie Order is of little interest in this part of the country
although some Genera as Memecylon, are common and important
in the forests of Southern and FEastern India. The following
plants of Genus Osbeckia, Linn. ; G. P.n. 38,—need only be briefly
noticed :— .

1. O. stellata, Wall. ; Fl. Br. Ind.ii. 517. A hairy shrub, 4-6 ft.
high, with tetragonal branches, found at Chakrata, Mussoorie, etc.
Leaves 3 in. long, lanceolate, 5-nerved, with short hairs on both
surfaces ; petiole ‘4 in. Flowers purple, about 1 in. across. Calyz
demsely woolly outside. Fruit ‘5 in. long, ovoid, felted outside.
FL. Aug.-Oct.
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2. O. chinensis, Linn. ; Fl. Br. Ind. ii. 515. An undershrub
about 2 ft. high, found in damp localities in the DX, e.g., Rimgarh,
Leaves 2-3 in. long, narrow-oblong, 3-5-nerved, hairy ; petiole ‘15 in.
Flowers mauve. Calyz slightly pubescent outside, nearly gl&broua in
the fruit. Fruit ovoid, 3 in. long. Fl. Sept., Oot.

Fam. 40. LYTHRACEZLE ; G. P. ~. 69.

Trees, shrubs, or herbs, often with quadrangular
branches. Leaves entire, generally opposite ; stipules
none. Flowers bisexual, usually regular, solitary or in
cymes or panicles. Calyz-tube free, persistent ; lobes
3-6, valvate. Petals as many as the calyx-lobes, and
alternating with them, rarely absent. Stamens definite
or indefinite, inserted on the calyx-tube. Owvary 2-6-
celled, usually free ; style long, persistent ; ovules many,
attached to an axile placenta. Fruit a capsule, 1-4- or
many-celled ; seeds numerous, without albumen.

Analysis of the Genera. ¢
Flowers irregular ; ovary superior . 1. WooprorbDIA.
Flowers regular ; ovary superior. )
Flowers 4-merous ; stamens 8 . 2. LAWSONIA.
Flowers 6-merous ; stamens indefinite 3. LAGERSTREMIA.
Flowers regular ; ovary inferior . . 4. Punica.

1. Woodfordia, Salisb. ; G. P. n. 8.

1. W. floribunda, Salisb.; Fl. Br. Ind. ii. 572 ; Brandis
For. Flora 238, Ind. Trees 341 ; Gamble Man. Ind. Timb. 369. Vern.
Dhduld, Dhdu, Hind. ; Dhdtiri, Sans.

A large shrub with long spreading branches ; stem more or
less fluted, often with 1 or 2 concentric bands of cortical tissue inside
the wood ; bark smooth, peeling off in thin scales ; young shoots and
leaves with numerous black glands. Leaves opposite or sub-opposite,
sometimes in whorls of 3, distichous, subsessile, 2-4 by ‘8-1‘3 in.,
lanoeolate or ova.te-lanceolate, usually acuminate, rounded or cardate
at the base, entire, pale and generally grey pubescont beneath ;
latera) nerves 6-12 pairs, prominent beneath and joined by inftramar.
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inal veins. Flowersin short panicled axillary cymes, rarely solitary.

alyz *4--6 in. long, tubular, bright-red, curved, oblique at the mouth ;
teeth 6, short, with as many minute accessory lobes outside. Petals
6, white, acute, inserted in the sinuses of the calyx-tube and scarcely
exceeding the calyx-teeth. Stamens 12, much exserted, declinate,
inserted near the base of the calyx ; filaments red ; anthers versatile.
Ovary 2-celled ; ovules many, on axile placentas. (The stamens and
styles are of varying lengths, the flowers thus becoming dimorphic
or trimorphic.) Capsule ellipsoid, included in the persistent calyx-
tube ; seeds many.

Very common in SAHARANPUR and the DGN.  Also in vallej’s
up to 5,000 ft. in the HiLLs, e.g., Amldwa, Binilgddh, Dharigddh,
Dhirmigédh, Tons and Pébar Valleys, etc.

W ood reddish-white, close-grained, hard, weighing 46 1bs. per
¢. ft. It is suitable for axe-handles, but is used chiefly for fuel. The
flowers give a red dye, which is used for dyeingsilk. The barkis used
in Hindu medicine.

Fl. Feb.-Apr. Fr. Apr.-June.

2. Lawsonia, Linn. ; G. P. n. 19.

1. L. alba, Lamb. ; FL Br. Ind. ii. 573 ; Brandis For. Flora
238, Ind. Trees 340; Gamble Man. Ind. Timb. 370. Vern.
Mechydi, Hind.

A ghrub with thin greyish-brown bark; branchlets angular,
sometimes spinescent. Leaves opposite, *7-1 in. long, elliptic, acute
at both ends or the tip obtuse, minutely petioled, entire, coriaceous.
Flowers "2 in. diam., greenish-white, sweet-scented, in large oymosely-
branched terminal panicles. Calyxz-tube exceedingly short; lobes
4, '1in. long, ovate, persistent. Petals 4, wrinkled. Stamens usually
8, inserted in pairs between the petals. Ovary free, 4-celled ; ovules
many, on axile placentas ; style long. Capsule ‘2 in. diam., globose,
ultimately 1-celled, irregularly breaking up; seeds angular, on a
central placenta.

It is cultivated in SARARANPUR and the D?6x, indeed through-
out India, as a hedge-plant, and also for its leaves, which ate
used to dye the nails, skin and beard. A plaster of the green Jeavés
is said to be good for itohes and other skin-diseases. A delightful
essence is extracted from the flowers, which passes. by the name
Henna in Upper India.

Fl. and fr. throughout the yoar.
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3. Lagerstreemia, Linn.; G. P. n. 24.

Trees or shrubs. Leaves opposite (or the uppermost
alternate), entire, short-petiolate. Flowers bracteate in
axillary or terminal panicles. Calyz-tube funnel-shaped,
smooth or grooved ; lobes usually 6, ovate, valvate.
Petals 6, long-clawed, inserted between the calyx-lobes.
Stamens numerous ; filaments filiform exserted ; anthers
versatile. Ovary sessile, 3-6-celled ; style filiform ; ovules
numerous on axile placentas. Capsule coriaceous, 3-6-
celled, loculicidally dehiscent, strongly seated on the
persistent calyx ; seeds winged.

1. L. parvifiora, Roxb.; Fl. Br. Ind. ii. 575; Brandis
For. Flora 239, Ind. Trees 338; (Gamble Man. Ind. Timb. 371.
Vern. Dhaurd, Dhauri, Din ; Adhudri, Sahdranpur.

A fairly large deciduous tree; bark light-brown or ash-
coloured, even, smooth, exfoliating in dark-coloured scurfy picces.
Leaves 2'5-4in. long, oblong, acute or acuminate, coriaceous,
glabrous above, glaucous and very closely retigulate beneath ;
petiole about ‘1 in. long. Flowers *2-'3 in. across, white, fragrant,
in lax axillary and terminal panicles. Calyz smooth, glabrous or
pubescent. Petals very membranous, with a wavy margin.
Filaments too weak to be straight, 6 of the outermost series longer
than the rest. Capsule ovoid or cylindrical, *6-1 by *4-6 in., a
quarter immersed in the somewhat accrescent and woody calyx ;
seeds with a terminal wing having a thick curved back, *5 in. long
including the wing.

A constant companion of Sil and also one of the principal
apecies in scrub jungles ; hence very common in the DUN and
SAHARANPUR FORESTS.

Wood greyish-brown, often with a reddish tinge, smooth- and
even-grained, very hard, seasons well. takes a fine polish ; fairly
durable ; weight 40-60 lbs. per c. ft. It is used for agricultural imple-
ments, for construction, buggy-shafts and axe-handles. The bark
and the leaves are used for tanning.

New leaves in May. Fl. May-July. Fr. Autumn, bus remains
long on tho tree. )

L. indica, Linn. ; FL. Br. Ind. ii. 576. Vern. Sdoni, Hinde—a
shrub with showy flowers, is oultivated in gardens throughout Indis
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and is conspicuous in DEHRA DON. Leaves 2 in. long, glabrous, ob-
long. Calyz not woody in the fruit. Petals brighs-pink or milky-
white, long-clawed, much curled.

L. Flos-Regine, Retz.; Fl. Br. Ind. ii. 577. Vern. Jdérdl,
E. Beng., 4jhdr, Assam—is a large tree cultivated in gardens at
DEnrA for ornament. Leaves 5-10 in. long, elliptic or lanceelate,
petiolate. Flowers2-3 in. across, mauve, in large terminal panicles.
Calyz woody and much grooved in the fruit. Pefals clawed, margins
very wavy. Capsulelin. long, globose. It is a well-known timber
tree of Eastern Bengal, Assam and Burma.

4, Punica, Linn. ; G. P. n. 27.

This is an anomalous Genus, being closely allied to
MyRrTACEZE through Psidium and to RosacEz through
Cydonia. '

1. P. Granatum, Linn. ; Fl. Br. Ind. ii. 581 ; Brandis
For. Flora.241, Ind. Trees 341 ; Gamble Man. Ind. Timb. 377. The
Pomegranate. Vern. Ddnot, Jaunsar; dndr, Hind.

A shrub or small tree with dark-grey bark ; branchlets often
spinescent. Leaves opposite sub-opposite or clustered, 1-2'5 by 4-1
in., oblong, obovate or oblanceolato, obtuse, narrowed to a short
marginate petiole, entire, rather membranous, quite glabrous, shining,
lateral nerves indistinct. Flowers sessile, terminal, solitary or in short
3-flowered cymes. Calyz adnate to the ovary below, (in flower) about
1 by *5-'6 in., tubular, greenish-red, fleshy ; lobes 5-7, valvate, acute,
sub-erect. Petals as many as the calyx-lobes, *56-1 in. long, oblanceo-
late, very membranous, wrinkled, bright-red. Stamens numerous,
inserted in the calyx-tube below the petals; filaments distinct.
Ovary inferior, with many cells in two whorls ; ovules numerous on
axile placentas in the inner cells and parietal in the outer ; style
long ; stigma capitate. Fruit(in the wild state) about 1°6in. diam.,
globose, with a reddish-brown coriaceous rind which ultimately
breaks up irregularly ; seeds about ‘2 in. long, angled, with a
pellucid reddish-yellow or ruby-coloured aril filled with an acid or
sweet juice. Under cultivation the fruit is about 3 in. in dia g.,
and very much better in quality.

The Pomegranate is cultivated in SARARANPUR and the D6w,
and is found wild in valleys below 6,000 ft. in JauNsar and TEHBI-
GapawaL; Dbérmigddh, Maindrot, Bindlgdidb, Khtnigidh, etc.
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Wood light-yellow, compact and close-grained ; weight 57 1bs.
per c. ft. The flowers give a light red dye. The fruit is eaten, the
bark and the rind of the fruit are very astringent, and are used in
medicine as well as for tanning.

Fl. Apr., May. Fr. July-Sept.

Order.3.—PASSIFLORALES.
EAM. 41. SAMYDACEZ£; G. P. N. 71.

Trees or shrubs. Leaves alternate, distichous,
simple ; stipules small, deciduous. Flowers regular,
small, shortly pedicelled, often fascicled. Calyz coria-
ceous, persistent, free or adnate to the ovary; limb
3-7-id. Petals imbricate, as many as, and alternat-
ing with, the calyx-lobes, or none. Stamens definite or
indefinite, often with staminodes between. Ovary free
or more or less adnate to the calyx-tube, 1-celled ; style
1 or 2-5; ovules few or many, on usually 3 parietal
placentas. Fruit a 1-celled, generally 2-6-valved, locu-
licidally-dehiscent capsule ; seeds albuminous.

1. Casearia, Jacq.; G. P. n. 1.

Shrubs or small trees. Leaves entire or slightly
serrate, often remotely punctate beneath; stipules
small, caducous. Flowers greenish-yellow, small, fasci-
cled. Calyz-tube short, with 4-5 imbricate lobes.
Petals none. Stamens 6-15, alternating with as many
staminodes or scales, usually united in a short hypogy-
nous tube. Owary superior, 1-celled, narrowed into a
short style ; stigma 3-fid ; ovules many, attached to 3-4
parietal placentas. Fruit fleshy, ovoid, usually 3-
valved ; seeds with a fleshy aril.
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Analysis of the Species.

Lesaves and branchlets glabrescent, the former elliptic. 1.C. graveclens.
Leaves and branchlets tomentose, the former oblong. 2.C. tomentosa.

“’1, C, graveolens, Dalz.; Fl. Br. Ind. ii. 592; Brandis
For. Flora 243, Ind. Trees 343 ; Gamble Man. Ind. Timb. 378. Vern.
Chilli, Hind. ; Narg or Narhd, Dbn ; Phempri, Garhwal.

A small deciduous tree with long horizontal branches ; bark
dark-grey, with white specks and a few longitudinal wrinkles. Leaves
4-8 by 254 in., elliptic, obtuse or shortly acute, more or less crenate,
glabrous ; lateral nerves 8-10 pairs ; base rounded, sometimes acute ;
petiole *2-5 in. long; stipules -5 in. long, deciduous. Flowers
glabrous, numerous, clustered in the axils of the leaves; pedicels
short, jointed, pubescent below the joint. Calyr 5-lobed, pubescent.
Stamens 8, alternating with hairy staminodial scales. Fruit 3-
valved, *7-1 in. long, ellipsoid, glabrous.

TFairly common in certain parts of the DUN Forzsts, loss so
on the other side of the Srwavriks,—Théno, Négsidh, Asirori, Kar-
wapéni, Dharméwéla, Pardini ; Rénipur, Dholkhand, etc.

Wood light-yellow, even-grained and moderately hard, weigh-
ing 40-50 1bs. per c. ft., used only for fuel. The fruit is used to poison
fish.

Fl. May, June. Fr. July, Aug.

2. C. tomentosa, Roxb. ; Fl. Br. Ind. ii. 593 ; Brandis
For. Flora. 243, Ind. Trees 343 ; Gamble Man. Ind. Timb. 379.
Vern. Chilld, Hind.

A small deciduous tree with numerous horizontal branches ;
bark light-grey on branches but dark-brown on old stems, peeling off
in square flakes ; inner substance not fibrous. Leaves 3-7 by 17-3 in.,
oblong elliptic-oblong or lanceolate, serrate or crenate, sometimes
nearly entire, sub-coriaceous, tomentose, remotely gland-dotted ;
base rounded or acute, often oblique ; petiole very variable in length :
stipules minute, caducous. Flowers tomentose, small, greenish-yel-
low, numerous, fascicled in the axils of leaves; pedicels '2-'3 in.
long, hairy. Calyx 4-5-cleft, hairy. Stamens 8, alternating with
hairy scale-like staminodes. Fruit 3-valved, *7-'8 in.long, obovoid,
fleshy, yellow when ripe, 6-ribbed in dry specimens ; seeds embedded
in a-red pulp.

Very common throughout the DGN and SariraNPUR FoRrESTS,
especially in scrub-jungle and in the outskirts of Sal forests.

Wood dirty-white or yellowish, even-grained, compact, moder-
ately hard, strong and elastic ; medullary rays fine and wavy ; heart-
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wood not distinet ; weight about 40 1bs. per o. ft. It is' sometimes
used for making combs. The pounded fruit is used to poison fish.

New leaves Mar., Apr. Fl. Mar.-May. Fr. June, July.

Order 4 —UMBELLALES.

Fam. 42. ARALIACEAE; G. P. ~. 81.

Soft-wooded trees or shrubs, sometimes scandent.
Leaves alternate, simple or compound, long-petioled ;
stipules adnate to the petiole, or absent. Flowers
regular, small, sometimes polygamous, in umbels racemes
or panicled heads ; bracts and bracteoles small or con-
spicuous. Calyz-tube adnate to the ovary ; limb short,
truncate or with small teeth. Petals usually 5, valvate
or sub-imbricate, deciduous. Stamens as many as, and
alternating with, the petals, inserted on an epigynous
disk ; filaments inflexed ; anthers versatile. Ovary in-
ferior, 2- or more-celled ; styles as many as the cells;
ovules solitary, pendulous. Fruit a drupe or a berry,
sometimes 1-celled by suppression.

Analysis of the Genera,

Leaves simply or compound]y pinnate or digitate.
Petals imbricate in bud.
Styles free . . . . 1. AraLia.
Styles combined . . . . 2. PENTAPANAX.
Petals valvate in bud.
Leaves digitate ; styles generally free . 3. HEPTAPLEURUM.
Leaves tripinnate ; styles always free . 4. HETEROPANAX.
Leaves simple (petala va.lva.te styles com-
bined) . . . b. HEDERA.

1. Aralia, Linn. ; G. P. n. 4.

1. A, cachemirica, Dcne. ; Fl. Br. Ind. ii. 722 ; Brandis
For. Flora 248, Ind. Trees 351 ; Gamble Man. Ind, Timb. 384.
Vern. Akho#é, Jaunsar. ]
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A large perennial herb, 5-10 ft. high. Leaves 2-pinnate, or
S.pinnate, 1'5-3 ft. long. Leaflets 3-9 on each pinna (secondary
inna if 3-pinnate), 3-6 by 1'5-2'6 in., ovate or oblong-lanceolate,
ong-acuminate, obliquely rounded or cordate at the base, unequal-
gided, doubly serrate, with distant short hairs above, generally
hispid on the nerves beneath ; rachises hispid ; petiolules 0-1-3 in. ;
stipules *5-1 in. long, erect, fimbriate. Flowers in umbels, which are
disposed in large terminal panicles often about a foot long. Pelals
6, ovate, imbricate. Stamens 5. Ovary usually 5-celled ; styles 5,
free above the bage. Fruit with 5 stones.

Extremely common in JAUNSAR and TEHRI-GARBWAL, above
6,000 ft., generally in shady ravines. '

New shoots Apr. Fl. June-Oct.

2. Pentapanax, Seem.; G.P.n. 5.

1. P, parasiticam, Seem. ; F1. Br. Ind. ii. 724 ; Brandis
¥r. Flora 248, Ind. Trees 349 ; Gamble Man. Ind. Timb. 384.

A scandent soft-wooded shrub with rootlets at the nodes.
Leaves simply imparipinnate, 6-10 in. long. Leaflets 5, 2-3 by 1-1-7
in., ovate-lanceolate, entire, rounded or sub-acute at the base, cori-
aceous, glabrous, glaucous beneath; petiolules 0-*1 in. Umbels
2.8 in & short panicle ; pedicels ‘5-*7 in. long, jointed below the
flowers. glabrous. Flowers pentamerous. Pelals imbricate. Styles
6, long, combined to near the top. Fruit small, sub-globose, ob-
scurely 5-angled.

Mussoorie Hirs (Mr. P. W. Mackinnon). Very scarce.

3. Heptapleurum, Gertn. ; G. P. n. 23.

1. H. venulosum, Seem. ; Fl. Br. Ind. ii. 729 ; Brandis
For. Flora 249, Ind. Trees 348 ; Gamble Man. Ind. Timb. 386.
Vern. Kdth Semal, Kot Semal, Diin.

A soft-wooded scandent shrub attaching itself to trees by
adventitious rootlets. Leaves digitate ; petiole 6-9in. long ; stipules
*3-'5in. long, connate in the angle between the branch and the petiole,
amplexicaul. Leaflets 5-7, 4-8 by 2-3°5 in., the middle one largest,-
elliptic-oblong or lanceolate, acuminate, entire, sub-acute or rounded
at the base, coriaceous, glabrous, shining above ; petiolules 1-2 in.
“long. Flowers about *2in. diam., cream-coloured, umbelled ; umbels
in Jarge twice-compound terminal panicles ; pedicels *1-°3 in. ; bracts
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woolly, caducous. Peials 5-8, valvate. Stamens as many as the
petals. Quary with as many cells as the stamena ; styles small, free.
Berry 5-celled, *3-'4 in. diam., globose, smooth, yellow.

Fairly common in the D6N : Lachiwéla, Didhli, Mothronwéla,
Jhéjrd, eto. Also found in the Tons Valley, JAUNsAR and TEHRI-
GARHWAL.

Fl Jan., Feb, Fr, Apr., May,

4. Heteropanax, Seem.; G. P. n. 31.

1. H, fragrans, Seem. ; Fl, Br. Ind. ii. 734 ; Brandis For.
Flora, 249, Ind. Trees 352; Gamble Man. Ind. Timb. 386. Vern,
Tarlg, Dn (i.e., larger than Tarlu—Qrozylum indicum, Vens,).

A small soft-wooded tree ; bark soft, even, dark brownishe
grey. Leaves tripinnate, 2-4 ft. long ; petiole with a swollen base ;
stipules minute. Leaflets 3-5 by 1'7-3 in., ovate or elliptic, shortly
acuminate, narrowed at the base, entire, glabrous ; petiolules 0-°4 in.
long. Panicles about 3 ft. long, lowermost branches 1-1'5 ft.,
branchlets or umbel-bearing racemes 2-3 in., umbels sub-capitate.
Flowers '2-°3 in. diam., polygamous, small, yellow, fragrant. Calyz
nearly truncate, Petals 5, valvate. Stamens 5. Ovary 2-celled ;
styles 2, distinet, filiform. Fruit compressed, “2-'3 in. long, °'3-'4
in. broad, °l in. thick ; seeds 2, flat, orbicular.

Fairly common in the D6N and also in the SAHARANPUR
StwaLIks : Kénsrio Pass, Thino, Lachiwéla, Dadhli, Phandowila,
Karwépdni ; Shéhjahénpur Réu, eto. The tree is likely to be mis-
taken, when not in flower and fruit, for Oroxylum indicum, Vent.,
which, however, has opposite leaves.

The leaves are lopped for cattle-fodder, and the Eri silkworm
of Assam is sometimes fed on them.

Fl. Jan., Feb, Fr. Feb., Mar,

5. Hedera, Linn.; G. P.n. 35.

1. H. Helix, Linn.; Fl, Br. Ind, ii, 739 ; Brandis For. Flora
248, Ind. Trees 349 ; Gamble Man. Ind. Timb. 387. The Ivy. Vern,
Mithidri, Jaunsar.

A large evergreen woody olimber adhering to trees, rooks or
walls by numerous fine adventitious rootlets. Leavessimple, extreme-
ly variable in size and shape, generally 2.5 in. long, often variously
lobed, {eathery, dark-green and shining above ; margina entire ; base
oordate rounded or cuneate ; petiole slender, *6-2'5 in,long. Flowers
polygavmous, yellowish-green, in pedunculate globose umbels, which
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again are arranged in sub-corymbose panicles; peduncles 1-2 in.,
pedicels '5-'8 in. long, both clothed with minute stellate scales.
Calyz 5-toothed or nearly entire. Pefals 5, valvate. Stamens 5.
Ovary b-celled ; styles connate in a short column. Frust -25--3 in.
diam., globose, yellow, turning black when fully ripe, shining ;
seeds 3-4, ovoid.

Common in JAUNSAR and TEHRI-GAREWAL, up to 9,500 ft.
Also found in the Nakraunda, Mothronwéla and Kénsrao swamps in
the D(w, 1,400-1,800 ft.

Wood light-grey or yellow, soft and porous ; annualrings dis-
tinet ; weight 35 Ibs. per c. ft. The leaves are a favourite fodder

for sheep.
Fl. Oct.-Apr. Fr. Jan.-June.

FaM. 43. CORNACEZL ; G. P. . 82.

Shrubs or trees. Leavessimple, opposite or alternate,
usually entire, frequently uncqual at the base ; stipules
none. Flowers regular, in axillary or terminal heads
cymes or panicles. Calyz-tube adnate to the ovary ;
limb truncate or 4-5-toothed, persistent. Petals 4-5,
valvate, or none. Stamens inserted with the petals and
generally equal to them in number. Disk epigynous.
Ovary inferior, 1-4-celled ; style single ; ovules pendulous,
usually solitary. Fruit usually a succulent drupe with
a 1-4-celled kernel, less often with two distinct stones ;
seeds pendulous, oblong, albuminous.

Analysis of the Genera.
(Adopted from Brandis’ For. Flora, p. 250.)
Leaves alternate ; petals, anthers and style long.

Flowers fascioulate ; stamens numerous . . 1. Avaxcrom.
Flowers panioulate ; stamens as many as the
petals . . . . . . 2. MARLEA.
Leaves generally oppogite ; petals, anthers and
styleshort . . . . . 3. Corxus.
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‘1. Alangium, Lamk. ; G. P. n. 1.

1. A, Lamarckii, Thwaites; FL. Br. Ind. ii. 741;
Brandis For. Flora 250, Ind. Trees 354 ; Gamble Man. Ind. Timb.
389. Vern. Akold, Ankora, Hind. ; Bismdr, Sahdranpur.

A shrub or small tree, almost evergreen ; branchdets gpines-
oent ; bark grey. Leaves alternate, simple, 3-6 in. long, membranous
varying in shape from linear oblong to elliptic, obtuse acute or acu-
minate, glabrous or nearlyso; lateral nerves 5-8, fine; base acute
or rounded ; petiole ‘2-5 in. long, hairy. Flowers "6-'8 in. long,
white, fragrant, solitary or fascicled ; inflorescence and calyx woolly.
Calyx minutely 6-10-toothed. Petals 5-10, nearly 1 in. long, silky
outside. Stamens up to 30, short, hairy ; anthers very long. Ovary
inferior, 1-celled ; style long, filiform. Fruit a berry, ‘7 in. long,
ellipsoidal, crowned with the enlarged calyx-limb, quite smooth,
black outside whenripe, filled with a red pulp ; endoocarp bony ; seeds
oblong.

Occasionally met with along the foot of the SamAranrrur
SiwALIES : Réunli, Rdnipur, Jawildpur, elc. Not found in the
Din.

Wood light-brown, fine-and smooth-grained, very tough and
strong ; weight 45-36 lbs. per c. ft. Used for pestles for oil-mills,
wooden cattle-bells, carrying-polesand yokes. The bitter bark of the
roots is used in country medicine, and the leaves often as poultice.
The fruit is eaten, and an oil is extracted from the seeds which is used
in medicine and also for burning.

New leaves Apr., May. Fl Feb.-Apr. Fr. May-Aug.

2. Marlea, Roxb. ; G. P. n. 2.

1. M. begonisfolia, Roxb.; Fl. Br. Ind. ii. 743;
Brandis For. Flora 251, Ind. Trees 3356; Gamble Man. Ind.
Timb. 389. Vern. Bhit Kainju, Jaunsar ; Garh Kimu, Dan.

A small tree with smooth grey bark ; branches horizontal ;
young parts pubescent. Leaves alternate, simple, 3-10 in. long, vary-
ing from orbicular to broad-oblong, acuminate, distantly angular-
lobed or quite entire, usually glabrous above when mature ; base
unequal, from cuneate to deeply cordate, with 3-5 basal nerves ; peti-
ole 1-1'5 in. long.  Flowers bracteate, '6-°9 in. long, 2-sexual, white,
in axillary dichotomously-compound cymes. Calyz shortly toothed.
Petals usually 6-8, strap-shaped, *5-'7 in. long, white, slightly hairy.

12
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Stamens 6-8 ; filaments short, hairy; anthers °4 in. long, linear.
Ovary usually 2-celled ; ovules 2, pendulous ; style long, glabrous ;
stigma capitate. Fruit a drupe, '3-'5 in. long, ovoid, obscurely
ribbed, glabrous, crowned with the presistent calyx-limb still
encircling the disk ; seeds oblong, compressed. ’

Valleys up to 5,000 ft. in JauNsar and TEHRI-GARHWAL,
and in the OUTER HimarLavaN Hiuis: Bindlgidh, Thédidr ; Paléd,
above Réjpur, etc. Also in the Nakraunda swamp in the D0x, 1,900,
ft.

The wood is even-grained, white and soft, used in building
huts in Sylhet. The leaves are given as fodder to sheep and cattle.
Lac is sometimes grown on it in Kémrap, Assam.

Fl. Mar-May. Fr. July-Oct.

3. Cornus, Linn.; G. P. n. 5.

Trees or shrubs. Leaves entire, usually opposite.
Flowers small, bisexual, in cymes or heads. Calyx
4-toothed ; tube campanulate or urn-shaped. Petals 4.
oblong, valvate. Stamens 4, alternating with the petals ;
anthers oblong, versatile. Ovary usually 2-lobed ; ovules
politary, pendulous ; style short, club-shaped. Fruit a
-celled, 2-seeded drupe ; endocarp bony.

Analysis of the Species.

Flowers in compound cymes, without bracts ;
drupes free.
Leaves broad-ovate, glabrous and glaucous
beneath . . . . - 1. C. macrophylia,

Leaves narrow-oblong, glabrous or minute-
) ly hairy and green beneath . . 2. C. oblonga.
Flowers in dense heads subtended by 4 large
,  white bracts ; drupes confluent . . 3. C. capitata,

1. C. macrophylla, Wall.; Fl. Br. Ind. ii. 744 : i
p;'o:. Flora 252, Ind. Trees 355; Gamble Man. Tnd. Tfmﬁfgggg
ern. Kdgshi, Khdgsha, Khdkshd, Jeunsar. :
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A middle-sized tree with rough brown bark and horizontal
branches. Leaves opposite, rarely a few alternate, 6 by 4 in., ovate,
sometimes unequally divided by the midrib, acuminate, glabrescens
above, glaucous beneath ; lateral nerves 5-8 pdirs, arcuate ; base sub-
acute rounded or rarely slightly cordate ; petiole 1in. Panicles ter-
minal, withseveral pairs of usually-opposite branches and dichaoto-
mous branchlets bearing cymes. Calyz-tube urn-shaped, covered
with white adpressed hairs. Petals ‘2--3 in. long, strap-shaped,
valvate, hairy outside. Drupe globose, ‘2 in. long, crowned with the
remains of the calyx-tube and the disk.

Fairly common in Jaunsarand TEHRI-GARHWAL, 4,-8,000
ft., especially in shady depressions: Chakrata, Lokhér, Kathién,
Dhérmigidh Valley ; Deotd, Kilni, etc.

Wood pinkish-white, hard, close-grained but warps badly,
noted as yielding excellent charcoal for gun-powder ; weight about
45 1bs. per c. ft. The leaves are lopped for goat-fodder and the fruit
is eaten.

FlL Apr., May. Fr. June, July.

2.°C. oblonga, Wall. ; Fl. Br. Ind. ii. 744 ; Brandis For.
Flora 253, Ind. Trees 355 ; Gamble Man. Ind. Timb. 390. Vern.
Korh .1, Jaunsar.

A small tree with reddish-brown rough bark. Leaves opposite.
sometimes a few alternate, 2-6 by *7-1°5 in., narrowly oblong or ellip-
tic, narrowed at both ends, sub-coriaceous, glabrescent above ; lateral
nerves 3-7 pairs, arouate, prominent below, often glandular at the
axils ; petiole ‘2-6 in. long. Panicle of cymes terminal, pubescent.
Calyz-tube campanulate, slightly hairy.  Petals about 2 in. long,
almost glabrous. Drupe ovoid, about ‘3 in. long, crowned as in the
last species.

OvuTER HiMarAYAN HiLrs, JAUNSAR and TEHRI-GAREWAL,
3,-7,000 ft. : Mussoorie, Liduakot ; Korwé, Kathién ; Bimsu, etec.

Wood pinkish-white, hard and even-grained, warps in season-
ing. Weight 46-50 lbs. per c. ft.

Fl. Sept.-Dec. Fr. Jan.-Apr.

3. C. capitata, Wall.; FlL Br. Ind. ii. 745 ; Brandis For,
Flora 253, Ind. Trees 3566 ; Gamble Man. Ind. Timb. 391. Vern.
Thanbos, Jaunsar ; Bhamord, Garhwal.

A small deciduous tree with greyish-brown bark; young
branches and leaves rough with short adpressed hairs. Leaves
opposite, approximate at the ends of the branohlets, 2-3'5 by 1'2-1'5
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in., oblong or elliptio, coriaceous, pale beneath, lateral nerves usually
4 pairs, arouate ; petiole '6 in. long, channelled, with a broad base.
Bracts 4, 1 by ‘8 in., white or yellowish. Heads hemispherical,
*5 in. diam.  Flowers small, olosely packed in the head. Calyx-teeth
refloxed. Fruits ooalesoed in a fleshy strawberry-like head 1 in.
diam. ; endoocarp solitary, about '15 in. long, 1-seeded, bony, com-
pressed, angular.

Jaunsar and OuTeErR Himaraya, from 3,500 to 8,000 ft.
Soitoli, Dharigidh, Kathidn, Négthét ; below Mussoorie, etc.

Wood very hard and olose-grained, but warps in seasoning.
Weight 45 lbs. per c¢. ft. Used chiefly for fuel. The fruit when
ripe is red, and is eaten and made into preserves.

Fl. Apr.-Oct. Fr. Nov.-Jan.



GAMOPETALAZ.

Series i.—Epigynce.
Order 1.—RUBIALES.

FaMm. 44. CAPRIFOLIACEE; G. P. n. 83.

SHRUBS or small trees, rarely herbs. Leaves opposite
or ternate ; stipules generally absent. Flowers bisexual,
regular or irregular. Calyx-tube adnate to the ovary ;
limbs 3-5-lobed. Corolla gamopetalous, often 2-lipped ;
lobes 5, imbricate in bud. Stamens b5, rarely fewer or
more, inserted on the corolla-tube between the lobes ;
anthers versatile. Ovary inferior, 1-6-celled ; ovules
solitary and pendulous, or several on axile placentas.
Fruit a berry or a drupe, rarely a capsule ; seeds with
copious fleshy albumen.

Analysis of the Genera.

Corolla-tube straight, limb not lipped.
Fruit 1-seeded ; stem solid.
Leaves generally toothed or serrate ; calyx-

lobes not elongated . . L. ViBurNuUm.
Leaves entire; calyx- “lobes elonga.ted
and feathery . . 2. ABELIA.
Fruit many-seeded ; stem hollow . . 4. LEYCESTERIA.
Corolla-tube oblique, 'limb more or less lipped
(fruit many-seeded ; leaves entire) . . 3. LoNICERA.

1. Viburnum, Linn. ; G. P. n. 3.

Shrubs or small trees. Leaves simple, opposite, some-
times ternate, generally serrate or toothed. Flowers
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white or pink, in terminal or axillary eorymbs or pani-
cles. Calyx-limbs short, b5-toothed. Corolla 5-lobed.
Stamens 5. Quvary 1-3-celled with 1 pendulous ovule
in each cell; style short, or stigma sessile. Fruit a
drupe, usually 1-celled, 1-seeded.

Analysis of the Species.

Flowers in corymbs, appearing with
or after the leaves.
Leaves serrate.

Leaves obtuse, woolly beneath . 1. V. cotinifoliums,
Leaves acuminate, atellate- pubesoent
beneath . . . 2. V. stellulatum.
Leaves entire, glabrous . 3. V. coriaceum.
Flowers in panicles, appearing before the
leaves.
Corolla-tube less than half an inch long ;
adult leaves hairy beneath . . 4. V. nervosum,
Corolla-tube half an inch or more ; adult -
leavds glabrous. . . . b. V. fotens.

1. V. cotinifolium, Don; Fl. Br. Ind. iii. 3; Brandis
For. Flora 358, Ind. Trees 361 ; Gamble Man. Ind. Timb. 393.
Vern. Bhutnot, Jaunsar.

A large deciduous shrub with greyish bark. Leaves 3-3'5 in.
long, ovate elliptio or orbicular, obtuse, crenulate or nearly entire,
rugose, woolly beneath ; base obtuse or subcordate ; lateral nerves
5-6 pairs, branching. Flowers generally in dense terminal corymbs
which are 3-4 in. diam.; bracteoles linear. Calyx-lobes short.
Corolla-tube *2 in. long, turbinate, white tinged with pink ; lobes
roand. Style very short, conical. Drupe ‘3 in. long, eblong, com-
pressed, ribbed, red.

Abundant in JAUNSAR and TERBI.GARHEWAL, above 4,000 ft.,
affeoting open sunny aspeots.

Wood white, hard and close- gmmed The ripe fruit is eaten,

Fl. Apr -June. Fr. July, Aug.

2. V. stellulatum, Wall. ; Fl. Br. Ind. iii. 4; Brandis

For. Flora 258, 576, Ind. Trees 361 Gamble Man. Ind. Timb.
84, Vern. Rochhot, Jaunsar.
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A shrub withlong branches, and dark-grey almost black bark.
Leaves 3-4 by 1'5-2 in., ovate or ovate-lanceolate, long-acuminate,
distantly sharp-toothed, membranous, glabrous above, sparingly
stellulate-pubescent beneath ; base rounded or subacute ; petiole *3-1
in.long. Flowers small, very numerous, in large bracteate umbellate
cyme-bearing terminal corymbs. Calyz-tube stellately hairy.
Corolla rotate, white, pubescent ; lobes round. Drupe 25 by -2 in.,
broadly oblong, compressed, bright-red when ripe.

Fairly common in JAuNsAR and TEHRI-GARHWAL, above 6,000
ft., generally in cool shady localities : Deoban, Mundéli ; Deot4, etc.

Walking-sticks are often made of the branches. The acid
fruit is eaten.

Fl. July, Aug. Fr. Sept., Oct.

3. V. coriaceum, Bl ; Fl. Br. Ind. iii. 5; Brandis For.
Flora 259, Ind. Trees 362 ; Gamble Man. Ind. Timb. 394. Vern.
Rashnid, Jaunsar.

A shrub or small tree with grey bark. Leaves 4-9 by 1'5-2°5
in., oblong, acuminate, entire, thickly coriaceous, glabrous ; lateral
nerves 3-4 pairs, arcuate ; petiole *5-1 in. long.  Flowers ‘25 in.
long, numerous, in terminal umbellate corymbs; bracts0. Calyz-
tube truncate, glabrous. Corolla white, tubular. Drupe 2 in.
long, 1l-celled, black.

JAUNSAR and TEHRI-GARAWAL, 4,-7,000 ft. ; also the OuTER
Himaraya : Korwé forest, Kathian, Molté ; both slopes of the Mus-
soorie Hill, Malkot Forest, etc.

Wood white, hard, close-grained, weighing 50 Ilbs. per c. ft!
An oil is said to be extracted from the seeds in Nepal.
Fl. May, June. Fr. July, Aug.

4. V. nervosum, Don; Fl. Br. Ind. iii. 8; Brandis For!
Flora 259, Ind. Trees 363 ; Gamble Man. Ind. Timb. 395. Vern.
Tirnos, Jaunsar.

A shrub with stout grey or brownish branches. Leaves 25«
4 by 1'3-15 in., elliptic-oblong, acute, serrate, glabrous above,
hairy on the nerves beneath ; lateral nerves 8-10 pairs, prominent,
closely parallel ; base cuneate ; petiole *3-'6 in. long. Panicles com-
pact, silky; branches short. Calyz-tube glabrous. Corolla-tube
*3-'5 in. long ; lobes elliptic, light-rosy. Stamens in 2 series, 2 above
and 3 below. Drupe ellipsoid, up to ‘3 in. long.

TEHRI-GAREWAL FORESTS, above 9,000 ft. ; Rikhshin, Rather
scarce.

Fl. Apr., May. 'Fr. May, June,
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5. V. foetens, Dcne. ; Fl. Br. Ind. iii. 8; Brandis For.
Flora 259, Ind. Trees 364 ; Gamble Man. Ind. Timb. 395. Vern.
Tirnoi, Jaunsar.

A shrub very closely resembling the last species. Leaves
about 4 in. long, elliptic or oblong, serrate, glabrous, emitting a
strong unpleasant smell ; nerves 7-9 pairs, distantly parallel. Panicles
lax ; branches glabrous ornearlyso. Flowers sweet-scented. Corolla-
tube *5-'7 in. long ; lobes rosy. Stamens in two series. Drupe up
to °5 in. long, ellipsoid, red.

Fairly common in JAUNSAR and TEHRI-GARHWAL, above
8,000 ft. : Deoban, Munda&li ; Deotd, etc.

The fruit is said to be edible.

Fl. May, June. Fr. July, Aug.

2. Abelia, R.Br.; G.P.n. 7.

1. A, triflora, R. Br.; Fl. Br. Ind. iii. 9; Brandis For.
Flora 257, Ind. Trees 360 ; Gamble Man. Ind. Timb. 396. Vern.
Madli, Mdlé, Jaunsar.

A large shrub ; branches long, fluted ; branchlets slender and
often drooping ; bark grey. Leaves 2-3 by ‘7-1'3 in., ovate-lanceolate,
hairy all over or only along the margins and the midrib, finely
reticulate ; petioles short, often connate at the base. Flowers
scented, *4-'6 in. long, usually 3 together in dense bracteate heads or
cymes ; bracts and bracteoles foliaceous. Calyz-lobes *5-1 in. long in
fruit, feathery, with a distinct midrib. Corolla tubular, funnel-
shaped or with a wide mouth, pinkish-white. Fruit ‘2--3 in. long,
1-seeded, linear-oblong, dry.

Fairly common in JAUNSAR and TEHRI-GARHWAL, above 4,000
ft., frequently on calcareous soils: Deoban, Bodyir, Mundili,
Dhérédgidh ; Bdmsu, Deotd, etc.

Wood bluish-white, hard, close- and even-grained ; weight 65
Ibs. per o. ft. Walking-sticks are often made of the branohes, and
the leaves are browsed by goats.

Fl. May-July. Fr. July-Oct.

3. Lonicera, Linn.; G. P. n. 9,

Shrubs, erect or scandent. Leaves opposite, entire.
Flowers in peduncled pairs, often connate by their ovaries,
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supported by bracts and bracteoles ; peduncles axillary
or subterminal. Calyz-tube ovoid ; limb short, 5-tooth-
ed. Corolla tubular, limb oblique or 2-lipped, 5-lobed.
Stamens 5. Ovary 2-3-celled ; ovules many in each cell,
in double rows; style slender, stigma capitate. ~ Fruit
a fleshy berry, often two connate into one, 2-3-celled ;
seeds few in each cell ; albumen fleshy.

Analysvs of the Species.
Corolla not distinctly 2-lipped.
Leaves oblong ; fruit black . . 1. L. purpurascens.
Leaves lanceolate ; fruit red . . 2. L. angustifolia.
Corolla distinctly 2-lipped.
Fruits free.
Peduncles extremely short . 3. L. quinquelocularis!
Peduncles 1-2 in. long. . . b. L. alpigena.

Fruits confluent . . . . 4. L. orientalis.

1. L. purpurascens, Hook. f. & T.; Fl. Br. Ind. iii. 12 ;
Brandis For. Flora 255, Ind. Trees 359 ; Gamble Man. Ind. Timb. 396.

A small shrub ; branches dark-grey ; bark peeling off in thin
shreds. Leaves 15 by °6 in. or less, oblong or obovate-oblong, pilose
or glabrescent above, usually villous beneath. Bracts linear.
Corolla *5-'7 in. long, hairy, purple, funnel-shaped. Style hairy.
Fruit globose, black when ripe.

TEHRRI-GAREWAL, above 10,000 ft. : Rikhshin, Chénsil, ete.

Fl. May, June.

2. L. angustifolia, Wall. ; Fl. Br. Ind. iii. 13 ; Brandis
For. Flora 255, Ind. Trees 359 ; Gamble Man. Ind. Timb. 397. Vern.
Gedng, Chalt, Pirld, Banehuld, Jaunsar.

A small shrub with smooth grey bark which exfoliates in long
papery flakes. Leaves 1'5 by °5 in., lanceolate or oblong-lanceolate,
pale and nearly glabrous beneath. Flowers in pairs on slender
axillary peduncles *5-1 in. long ; bracts linear ; bracteoles connate,
enclosing the confluent ovaries. Corolla white tinged with rose,
*2-'4 in. long, scented ; lobes subequal. Style short, glabrous. Frust
confluent, globose, bright ruby-colour and translucent when ripe ;
seeds few.

Common in JAUNSAR and TEHRI-GAREWAL, above 6,000 fty '
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. Wood hard and very close-grained. Good walking-sticks
can be made of the branches, if found long and thick enough. The
fruit is sweetish and is greedily eaten by the hill people.

Fl. May, June. Fr. July, Aug.

3. L. quinquelocularis, Hardwick ; F1. Br. Ind. iii. 14 ;
Brandis For. Flora 255, Ind. Trees 359 ; Gamble Man. Ind. Timb.
397. The Himalayan Honey-suckle. Vern. Taknoi, Jaunsar.

Alarge shrub, occasionally a small tree ; bark grey, with longi-
tudinal fissures, peeling off in long shreds; branchlets pubescent.
Leaves 1'5-3 by 1-2in., obovate or ovate-lanceolate, acute or obtuseat
either end, glabrate above, pilose beneath. Flowers clustered,
axillary ; peduncles extremely short : bracts linear, ciliate ; bracteoles
obtuse, connate at the base. Calyx-limb cup-shaped, hairy. Corolla
*7-1'2 in. long. white, fading into pale-yellow, hairy. Style hairy,
exgerted. Berries not connate, brownish-black when ripe.

Fairly common throughout the OuTER HIMALAYA, JAUNSAR
and TEHRI-GARHWAL, 2,500-9,000 ft.

Wood greyish-white, hard and close-grained ; takes a fine
polish, but is used chiefly for fuel ; weight 52 Ibs. perc. ft. Cattle are
fed on the leaves. The branches are sometimes used for walking-
‘sticks.

Fl. May, June. Fr. July, Aug.

4. L. orientalis, Lamk.; Fl. Br. Ind.iii. 15; Brandis For.
Flora 256, Ind. Trees 359 ; Gamble Man. Ind. Timb. 398. Vern.
Taknoi, Jaunsar.

A large shrub with compressed horizontal branches; bark
peeling off in thin shreds. Leaves 2-4 by 1°5-2°5 in., ovate or ovate-
lanceolate, acute at both ends, mucronate, more or less pubescent
beneath ; nerves 10-12 pairs, slender. Peduncles °5-1 in. long,
thickened upwards; bracts linear-lanceolate ; bracteoles small and
rounded, or none. Calyz-lobes linear-lanceolate. Corolla pink,
nearly glabrous outside, deeply 2-lipped, gibbous at the base ; tube
very short. Style hairy. Berries confluent, black when ripe.

JauNsAR and TEHRI-GARHWAL, above 6,000 ft.; Mundéli,
Deoban, ete.

Fl. June. Fr. July, Aug.

5. L. alpigena, Linn. ; F1. Br. Ind. iii. 15; Brandis For.
Flora 256, Ind. Trees 358 ; Gamble Man. Ind. Timb. 398. Vern.
Phulor, Jaunsar.

. A shrub with pubescent branchlets, and grey-brown bark
which peels off in irregular papery flakes. Leaves 3-4 by 1-2 in.
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elliptic-oblong or ovate-lanceolate, long-acuminate, glabrate above,
pilose beneath ; base rounded or cuneate ; nerves 6-8 pairs, slanting.
Peduncles 1-2 in. long, thickened upwards; bracts lanceolate or
linear ; bracteoles small. Calyz-tube pubescent ; limb short. Corolla
glandular-hairy, very gibbous at the base. Fruit not connate.

JauNsAR and TEHRI-GAREWAL, above 8,000 ft., not commo}x :
Béjdmara, Mundali ; Deot4, Rikhshin, etc.

Fl. May, June. Fr.July, Aug.

4. Leycesteria,Wall. ; G.P.n.10.

1. L. formosa, Wall. ; Fl. Br. Ind. iii. 16; Brandis For.
Flora 56, Ind. Trees 360; Gamble Man. Ind. Timb. 398. Vern.
Bhij-nali, Jaunsar ; Ddéndd Bhekar, Garhwal.

A bushy shrub (perennial herb ?) with grey stems and deep-
green hollow branches, usually from near the base. Leaves opposite,
2-6 by 1-3 in., ovate or ovate-lanceolate, long-acuminate, entire
or with the margins irregularly uneven, membranous, glaucous or
puberulous beneath, glabrous or slightly scabrous above ; base from
subacute to cordate ; petioles *2-1 in. long, connate at the base.
Flowers about 1 in. long, sessile, in axillary or terminal bracteats
whorls ; bracts sessile, greenish-purple, ovate or ovate-lanceolate,
generally connate at the base; bracteoles very variable. Calyx-
lobes 5, unequal, persistent. Corolla funnel-shaped, swollen at the
base, red or white with a purplish tinge. Fruit a fleshy berry, ‘5
in. long, subglobose, dark-purple when fully ripe, glandular-hairy,
usually 5-celled, many-seeded. Seeds round and compressed.

Fairly common in cool shady forests in JAuNsAR : Deoban,
Mundali, etc.

The hollow stems are made into toy flutes and trumpets
by Jaunsari shepherd boys.

Fl. June, July. Fr. July, Aug.

Fam. 45. RUBIACEE; G.P. N. 84«

Trees, shrubs or herbs.  Leaves simple, opposite or
whorled, entire, stipulate ; stipules inter- or intra-petiolar,
free or adnate to the petioles, or forming a sheath round
the stem. Inflorescence vatious. Calyx-tube adnate to
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the ovary ; limb entire or toothed. Corolla gamope-
talous, regular ; lobes usually 4-5, valvate imbricate or
contorted in the bud. Stamens as many as the corolla-
lobes and alternating with them, inserted on the corolla-
tube. OQwary inferior, 2- or more-celled, rarely 1-celled ;
ovules 1 or more in each cell, anatropous. Fruat
various ; seeds usually with a fleshy or horny albumen.

Analysis of the Genera.

Fruit capsular.
Ovary 2-celled, cells many-seeded
Corolla-lobes valvate in bud.
Flowers in dense globose heads.
Calyx 5-lobed ; no bract-like leaves . 1. ADINA.
Calyx trunca.te inflorescence sup-
ported by bract-like leaves . 2. STEPHEGYNE.
Flowers in panicled spikes supported
by large leafy bracts . . . 3. HYMENODICTYON.
Corolla-lobes imbricate in hud; flowers
in large terminal panicles . . 4, WENDLANDIA.
Ovary 5-celled, seeds solitary in each
cell ; corolla-lobes valvate in bud.
Capsule 1-celled, 5-valved only at the

top ; bracteoles free . 9. HamruToNIA.
Capsule 5-celled to the base ; bra.cteoles
connate . . 10. LEPTODERMIS.

Fruit indehiscent ; ovary 2 celled cor-
rolla lobes twisted in bud.
Fruit with a pair of 1-seeded crustaceous

pyrenes.
Flowers in trichotomous corymbose

panicles . . 7. PAvETTA.
Flowers axillary, fascncled or sohtarv . 8. COFFEA.

Fruit fleshy, seeds more than 1 in each cell
(flowers axillary, fadciled or solitary).
Ovary 2-celled ; placentas on the septum 5. Ranpra.
Ovary 1-celled ; placentas parietal . 6. GARDENIA.

1. Adina, Salisb.; G. P. n. 4.

1. A, cordifolia, Hook. f. ; F1. Br. Ind. iii. 24 ; Brandis
For. Flora 263, Ind. Trees 368 ; Gamble Man. Ind. Timb. 401. Vern
Haldi, Hind.
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A large deciduous tree, often buttressed ; bark grey or brown-
ish-grey, rough, inner substance reddish-brown with streaks of white.
Leaves opposite, 4-9 in. diam., orbicular, cordate, abruptly acuminate,
coriaceous, glabrate above, pubescent beneath ; petiole 3-4 in. long ;
stipules *5-°8 in. long, triangular, elliptic or obovate, brown, con-
cealing the uppermost pair of leaf-buds. Flowers yellow, downy,
bracteolate, in globose peduncled heads which are *7-1 in. diam.;
receptacle hairy ; peduncles axillary, 2-4 in. long, usually with one
head. Calyz-tube 5-angled ; limb 5-lobed. Corolla trumpet-shaped ;
tube long glabrous inside ; lobes valvate. Stamens 5, inserted in the
mouth of the corolla-tube ; filaments short. Ovary 2-celled ; ovules
many in each cell ; style filiform, long-exserted. Capsules 200-300
in each head, of 2 dehiscent cocci, dry, many-seeded ; seeds oblong,
winged, very minute.

A common tree throughout the DON and SAmLRANPUR
Forests and in the OuTer HiMaLAYA, usually overtopping all other
trees, and can be easily recognized from a distance by its dark-green
umbrageous crown.

Wood yellow when fresh-cut, afterwards changing into red-
dish-brown, even-grained, compact, moderately hard ; weight 40-50
1bs. per c. ft. ; heartwood and annual rings not distinct. It seasons
well, works easily, takes a good polish and is fairly durable. Used
for oonstruction, furniture and agricultural implements. In the
SiwaLIK DivisioN there is a special demand for good trees, which
are carted down to Sah4ranpur to be made into combs, writing-
tablets and ornamental platters.

) Leafless for a short time in May. ¥l June, July. Seeds
ripen in the cold season.

2. Stephegyne, Korth. ; G. P. n. 5.

1. S. parvifolia, Xorth.; Fl. Br. Ind. iii. 25; Brandis
For. Flora 262, Ind. Trees 369; Gamble Man. Ind. Timb. 403.
Vern. Kdem, Hind.; Phaldd, Garhwal.

A large deciduoustree ; trunk irregularly shaped, often but-
tressed ; bark brownish- or greenish-grey, smooth, with shallow de-
pressions left by exfoliating scales. Leaves opposite, very variable,
2-6 in. long, orbicular ohlong ovate or obovate, coriaceous, glabrous
or pubescent ; lateral nerves 6-8 pairs, oblique; base cuneate to
subcordate ; stipules obovate, pale, membranous. Flowers white or
light-yellow, bracteolate, glabrous inside, in globose heads about 1 in.
diam. Peduncles *5-3 in. long, simple or trichotomously divided to
form usually 3-headed napicles, supported by a pair of bract-like
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oblong leaves narrowed into a long slender petiole; bracteoles
spathulate, minute. Calyz-tube short ; limb truncate or minutely
b-toothed. Corolla trumpet-shaped ; lobes 5, valvate. Stamens 5,
inserted on the throat of the corolla-tube ; filaments short. Ovary
2.celled ; ovules many in each cell ; style filiform, much exserted ;
stigma cylindrical,” with a concave base. Capsules 100-160 in each
head, dry, *12 in. long, of 2 dehiscent cocci ; seeds many, winged,
minute.

Abundant in the SAuAraNPUR ForEsTs, and fairly common
in the DON. Some individuals attain enormous sizes, e.g., those
in the camping-ground at Dholkhand.

‘Wood light pinkish-brown, close- and fine-grained, generally
harder than that of Adina cordifolia ; weight about 421bs. per c. ft.
Heartwood not distinct ; rings visible. Used generally for the same
purposes as Haldi. The leaves are used for fodder.

Leafless Apr., May. FI. June, July. Fr. Nov.-Jan.

Allied to the two preceding trees is Anthocephalus Cadamba,
Miq. ; Fl. Br. Ind. iii. 23. Vern. Meo, E. DON ;—a large handsome
tree, a few individuals of which, probably originally planted, are
found near the old Khairi fort, E. DUN. Leaves resembling those of
Holarrhena antidysenterica. Flower-heads about 2 in. diam. The
ripe fruit is acid and is eaten raw or cooked.—@. P. n. 2,

3. Hymenodictyon, Wall. ; G. P.n. 19.

1. H, excelsum, Wall. ; FI. Br. Ind. iii. 35 ; Brandis For.
Flora 267, Ind. Trees 371; Gamble Man. Ind. Timb. 406.
Vern. Bhaulan, Don ; Kdkurkdt, Hind.

A large deciduous tree ; bark soft, brownish-grey, smooth on
branches and poles, corky and furrowed on the stems of mature trees.
Leaves opposite, 4-10 by 3-5 in., elliptic or obovate-oblong, acuminate,
often obtuse or rounded, membranous, pubescent ; lateral nerves 7-10
pairs ; base acute ; petiole 1-3 in. ; stipules oblong with a broad base,
caducous, usually glandular-serrate; floral leaves long-petioled,
strongly nerved. Flowers about ‘2 in. long, white, fragrant, in
large terminal panicles with bracteate spicate branches ; pedicels
very short ; bracts large, leafy, persistent. Calyz-tube short ; lobes
b-6, deciduous. Corolla 2 in. long, funnel-shaped, pilose outside ;
lobes 5, short, valvate. Stamens 5; filaments dilated upwards ;
anthers linear. Ovary 2-celled ; ovules numerous; style long-ex-
serted ; stigma spindle-shaped. Fruit & loculicidally dehiscent
capsule, *5-'7 in. long, on short recurved pedicels, ellipsoid, 2-valved,
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many-seeded ; seeds flat, lenticular, winged all round the ma.rgin,
‘3 by ‘1 in. including the wing.

Not uncommon in the Sal forests of the DN although rare
in the WESTERN DU, and frequently met with in the better class
bf SaRARANPUR FORESTS : Phiandowéla, Lachiwéla, Thano ; Mohand,
eto.

Wood brownish-grey, close-grained but light and soft ; heart-
wood not distinct ; weight about 30 lbs. per c. ft. Used for agri-
cultural implements, palanquins, scabbards, toys and similar other
articles. The bark is used for tanning and as a febrifuge, and the
leaves as cattle-fodder.

Leafless Nov.-May. Fl. June-Aug. Fr. Cold season.

4, Wendlandia, Bartl. ; G. P. n. 62.

Shrubs or small trees. Leaves opposite or ternately
whorled. Flowers small, white or rosy, in terminal
panicled cymes, 2-3-bracteolate. Calyz-lobes 4-5, sub-
equal, persistent. Corolla tubular or funnel-shaped ;
lobes 4-5, imbricate in bud. Stamens 4-5, between
the corolla-lobes; anthers exserted. Ovary usually
2-celled ; cells many-seeded ; style slender; stigma
entire or bifid. Capsule globose, 2-valved, many-
seeded ; seeds very minute, obscurely winged.

Analysis of the Species.

Stipules recurved ; leaves at least three times as

long as broad ; lteral nerves 12-20 pairs « L W.exserta.
Stipules erect ; leaves about twice as long as

broad : lateral nerves 10-12 pairs . . 2. W. puberula.

1. W. exserta, DC.; Fl. Br. Ind. iii. 37; Brandis For.
Flora 268, Ind. Trees 373 ; Gamble Man. Ind. Timb. 408. Vern.
Bathid, E. Saharanpur ; Chauldi, W. Saharanpur. .

A small deciduous tree ; bark rough, brown, longitudinally
cracked and exfoliating in long strips ; branchlets, leaves and inflor-
escene grey-tomentose. Leaves 4-9 by 1-3°5 in., ovate ovate-lan--
ceolate or narrow-oblong, finely acuminate, coriaceous, sometimes
glabrate above, often densely pubescent beneath ; lateral nerves
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12-20 pairs, parallel; petiole *5-1 in. long ; stipules interpetiolar,
ovate, acute, recurved. Flowers scssile, ‘15 in. diam., dull-white,
fragrant, in cymes which again are disposed in large very dense
conical terminal panicles much exceeding the leaves. Calyx-lobes
4-5, ovate or subulate, persistent. Corolla funnel-shaped ; lobes
imbricate in bud. Anthers versatile, exserted. Ovary 2-celled.
Capsules °1 in. long, white-tomentose.

Very common in the SiwarLIik TracTs, especially along the
passesand on land-slips ; also found in the Tons VALLEY ; from
Kalsi to Thadiar.

Wood reddish-brown, hard and close-grained ; weight 47 1bs.
per ¢. ft. It is used for building and agricultural implements.

Fl. Mar., Apr. Fr. Rainy season.

2. W. puberula, DC.; Fl. Br. Ind. iii. 37; Brandis
For. Flora 576, Ind. Trecs 373 ; Gamble Man. Ind. Timb. 408.

A small deciduous tree with rough brownish-grey bark ; in-
novations puberulous. Leaves 4-8 by 2°5-4 in., elliptic or oblong,
acute, less frequently acuminate, rather membranous, glabrous above
except along the nerves, with brown pubescence along the midrib
and nerves beneath ; lateral nerves 10-12 pairs, less prominent than
in the other species; base acute ; petiole '3-°7 in. long; stipules
*2-°3 in. long, usually caudate-acuminate, erect, persistent. Flowers
sessile, very small, bluish-white, in terminal and axillary panicles
which are generally shorter than the leaves. Calyz hairy ; lobes
triangular. Corolla funncl-shaped ; lobes shorter than the tube.
Capsules about ‘1 in. long, nearly glabrous.

Fairly common along banks of streams in the Tons VaLLEY,
JauNsaR and TEHRI-GARHWAL, up to 4,000 ft.: Dharmigadh ;
Thadiar, Sendra, etc. Also Sansiru Khala, MALKOT.

Fl. May, June. Fr. Dec.-Jun.
b. Randia, Linn. ; G. P. n. 166.

Shrubs or trees, often spinous. Leaves opposite or
falsely alternate ; stipules intrapetiolas, short. Flowers
white, fading to yellow, solitary fascicled or corymbose,
usually axillary. Calyz-limb tubular ; lobes long or
short. Corolla-tube usaally cylindrical, long or short ;
lobes usually 5, twisted in bud. Stamens 5 ; anthers
subsessile, narrow. Ovary generally 2-celled; ovules
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usually numerous, on fleshy placentas; style entire
or bifid. Fruit a succulent berry, 2-celled, generally
many-seeded ; seeds angular.

Analysis of the Species.

A small shrub. Fruit '3 in. long, 4-seeded . 1. R. tetrasperma.
Small trees. Fruit 1-2 in. long, many-seeded.
Spines short, at the ends of the branchlets ;
corolla glabrous outside . . . . 2. R. uliginosa.
Spines long, axillary ; corolla hairy outside . 3. R. dumetorum.:

1. R. tetrasperma, Benth. & Hook..f.; Fl. Br. Ind.
iii. 109 ; Brandis For. Flora 272, Ind. Trees 381 ; Gamble Man.
Ind. Timb. 412. Vern. Bhedrd, Dinwd, Chhotd Qingdri, Jaunsar.

A small shrub with stiff grey branches and branchlets. Leaves
crowded at the ends of the branchlets, "5-2 in. long, obovate or
oblanceolate, narrowed into a short petiole, glabrous; stipules
small. Flowers sessile, *4-'6 in. across, greenish-white, fragrant.
Calyz-lobes subulate. Corolla-tube 3 in. long; lobes oblong.
Anthers exserted. Stigma long, spindle-shaped. Berry globose,
*‘3-'4 in. diam., 4-seeded,—whence the specific name.

JAUNSAR and TEHRI-GAREWAL, up to 6,000 feet : Tons Valley
from Maindrot to Mautargadh. Common at Korwa. Also
OvuTER Himaraya’: Malkot.

Wood white, very hard and tough; weight 56 lbs. per c. ft. ;
straight branches can be made into walking-sticks.

FL Apl., May. Fr. Cold season.

2. R. uliginosa, DC.; Fl. Br. Ind. jii. 110; Brandis
For. Flora 273, Ind. Trees 381; Gamble Man. Ind. Timb. 412.
Vern. Pinddli, Pinddr, Pindord, Pendid, Pendidrd, Hind. ;
Panddrd, Saharanpur.

A rigid small tree with reddish-brown bark and quadran-
gular branches. Leaves approximate at the ends of the branchlets,
2-8 by 1-4 in., obovate or obovate-oblong from a cuneate base,
shining above, often pubescent along the nerves beneath, the upper
usually subtending a few "5 in. long sharp decussate weak spines.
Flowers white, solitary, sessile or peduncled. Calyx-tube over 1 in.
long ; lobes rounded. Corolla large, 1-2 in. diam., showy; limb
spreading ; mouth of the tube partially closed with a ring of white
hairs in the sessile flowers. Stigma fusiform, often 2-lobed. Freit
ovoid, up to 2 in. long, with a thick hard pulp.
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Likely to ocour in swampy grass lands in the DUN ; common uQ
wet lands in LowEr SAHARANPUR as at Pathri.

Wood whitish-grey, close-grained and hard ; weight 48 1bs. per
e. ft. The fruit is eaten, and the leaves are browsed by deer and
cattle.

New leaves April. Fl. May, June. Fr. Cold season.

3. R, dumetorum, Lamk.; Fl. Br. Ind. iii. 110;
Brandis For. Flora 273, Ind. Trees 382 ; Gamble Man. Ind. Timb.
413. Vern. Maindal, Mainphal, Hind,

A large deciduous shrub or small tres with grey bark, and
often long and stout axillary spines. Leaves 1-2in. long, obovate,
obtuse or acute, narrowed into the short marginate petiole, glabrous
or pubescent or rough with stiff hairs ; stipules ovate, acuminate.
Flowers greenish- or yellowish-white, fragrant solitary or 2-3 together
at the ends of short lateral branchlets, shortly pedunculate. Calyx
strigose ; tube °2-'3 in. long; lobes ovate, foliaceous, as longas
the tube. Corolla-lobes spreading, oval or oblong, *5-'75 in., covered
with adpressed white hairs ; tube up to the tips of the calyx-lobes.
Fruit a soft fleshy berry, 1-1'5 in. long, globose or ovoid, yellow,
glabrous or pubescent ; pericarp thick, leathery ; seeds compressed,
imbedded in a gelatinous pulp.

Extremely common throughout the Siwarik DrvisioN, and
also found in the Amldwa and Tons Valleys in JauNsar. Affects
the shade of Sél and other forest trees.

Wood light-brown or white, compact, hard,—used for agricul-
tural implements, walking-sticks, fences and fuel. Weight 55-60 lbs.
perc. ft. The leaves are lopped for fodder. The unripe fruit is used
to poison fish. and is also eaten raw or roasted when ripe. The bark
and the fruit are used in Indian medicine. |

Fl. Apr.-June. Fr. Cold season.

6. Gardenia, Linn.; G. P. n. 167

1. G. turgida, Roxb.; Fl. Br. Ind. iii. 118; Brandis
For. Flora 270, Ind. Trees 380; Gamble Man. Ind. Timb. 416.
Vern. Thaneld, Hind.

A small deciduous tree, armed with strong axillary often leaf-
bearing spines; bark smooth, bluish-grey, mealy on branches.
Lieaves opposite, crowded at the ends of the branches, very variablein
size, 1-4 in. long, obovate or elliptic, obtuse or short-acuminate,
coriaceous, tomentose beneath, pubescent or glabrous and at length
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shining above, sessile or narrowed into a short marginate petiole;
stipules triangular, distinct, caducous. Flowers 1-4, about 1 in. long,
fragrant, axillary or at the ends of short lateral branchlets. Calyz *15
in. long, sub-truncate in male flowers, with oblong foliaceous lobes in
female flowers. Corolla white ; tube *3-'5 in. long, slightly dilated
upwards ; lobes oblong, longer than the tube. Stamens as many as
the corolla-lobes ; anthers sessile, linear, included with only the tips
slightly exserted. Ovary l-celled ; ovules numerous, inserted in 2
series on 2-6 parietal placentas. Fruit 2-3 in. long, pyriform, obovoid
or globose, grey-mealy outside, furrowed at the base ; pericarp thick,
leathery ; endocarp woody ; seeds numerous, compressed, immersed
in pulp.

Common throughout the SAEARANPUR SiwALIKs, especially
near Ranipur, Dholkhand and Shéhjahénpur. Also found in certain
localites in the DUN, e.g., Lachiwala, Négsidh, Timli, etc., but not
quite so common.

Wood dirty-white, close-grained, fairly hard, weighing about
55 1bs. per c. ft. It splits and cracks in seasoning, and is scarcely
used except for fuel. The fruit is eaten cooked in Central India,
and is also used medicinally, especially in affections ‘of the
mammary glands,—whence the vernacular name.

According to Forest Ranger Pandit Nathu Singh, if one places
one’s hands on the stem of this tree in the summer so a8 to encircle it,
the leaves begin to shake.

Fl. Mar., Apr. Fr. Cold season.

7. Pavetta, Linn. ; G. P. n. 236.

1. P. indieca, Linn.; Fl. Br. Ind. iii. 150; Brandis
Ind. Trees 387 ; Gamble Man. Ind. Timb. 421. Syn.—P. tomentosa,
Smith ; Brandis For. Flora 275, Vern. Angdri, Dun.

A large shrub with smooth brownish-grey bark. Leaves
opposite, 3-9 by 1-3'5 in., elliptic obovate or oblanceolate, obtuse
aoute acuminate or caudate, subcoriaceous, glabrous or tomentose ;
lateral nerves 10-15 ; petiole *5-1'5 in. long ; stipules united into an
intrapetiolar sheath, generally persistent. Inflorescence a terminal or
sub-lateral, dense or lax, flat-topped corymb. Flowers white,
fragrant ; bracts broad, membranous. Calyz about ‘08 in. long,
shortly-toothed. Corolla about 1 in. ; tube leng, very slender ; lobes
4, oblong, twisted in bud, afterwards spreading and recurved. Sta-
mens 4, on the mouth of the corolla-tube ; filaments short. Ovary
2-celled ; ovule solitary, attached to & prominent placenta; style
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filiform, twice as long as the corolla-tube ; stigma slender, fusiform.
Berry the size of a pea, with 2 plano-convex pyrenes; seeds
peltate.

Var. tomentosa, Roxb., is characterised by having the inflor-
escence and leaves beneath pubescent or villous, and the corymbs
sublatéral (at the extremities of lateral often leafless branchlets) and
long peduncled.

Common in moister parts of forest in the DUNand the StwaLIK
Tracrt : Théno, Lachiwéla, Mohkumpur, Rémgarh, Asérori, ete.

; Wood light-brown, hard and close-grained ; weight 59 Ibs. per
c. ft.

FL' Apr., May. Fr. Cold season.

8. Coffea, Linn. ; G. P. n. 238.

1. C. bengalensis, Roxb.; Fl. Br. Ind. iii. 153;
Brandis For. Flora 277, Ind. Trees 390 ; Gamble Man. Ind. Timb.
422, -

A small deciduous shrub with slender spreading branches, and
thin brownish-grey bark. Leaves opposite, about 5 by 3 in., ovate or
elliptic, acuminate, membranous, glabrous, narrowed into a short
petiole ; stipules interpetiolar, broad, subulate, persistent. Flowers
golitary or in pairs, axillary, white, fragrant, 1-1'5 in. across, ap-
pearing before or with the leaves. Calyx-fube short, many-toothed.
Corolla funnel-shaped ; tube *5-°7 in. long ; lobes ovate-oblong, slightly
shorter than the tube, spreading or recurved, twisted in bud.
Stamens inserted in the mouth of the corolla-tube ; anthers subses-
sile, narrow. Ovary 2-celled ; ovules golitary, peltately attached to
the dissepiment ; style bifid, filiform. Fruit a drupe, about ‘5 in.
Jong, oblong, black, with 2 plano-convex pyrenes; seeds plano-
convex, with a ventral groove ; albumen horny.

Fairly common in shady ravines in the DUN, and along the

foot of the QuTEr HimaLAva : Bindél-nil4, Lachiwéla, Rémgarh,
Théno, Nélapani, Robbers’ Cave, Mothronwiéla, ete.

The seeds are used as coffee in the Eastern Duérs of Bengal.
Fl. Mar., Apl. Fr. June, July.

The real Coffee shrub, C. arabica, Linn. ; Fl. Br. Ind. iii. 163 ~
8 cultivated as an ornamental garden plant in the Dan. It is
usually of a larger size than the above. Flowers numerous, in axillary
dasgoicles. Fruit fleshy, purple when ripe.
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9. Hamiltonia, Roxb. ; G. P. n. 289.

1. H. suaveolens, Roxb.; Fl. Br. Ind. ii. 197;
Brandis For. Flora 278, Ind. Trees 390 ; Gamble Man. Ind. Timb.
425, Vern. Pdderd, Malkdt ; Pdderdi, Jaunsar.

A small shrub with divaricate branches. Leaves opposite,
6-9 by 2-4 in., elliptic oblong or ovate, acute or acuminate, glabrous
or pubescent, coriaceous, tough; main lateral nerves 10-15 pairs,
arcuate, very prominent beneath ; base acute; petiole *5-1 in.;
stipules intrapetiolar, short, acute, persistent. Flowers sessile or
shortly pedicelled, bluish-purple, sweet-scented but give an unplea-
sant smell when bruised, club-shaped in bud; fascicled in large
lax trichotomous panicles ; fascicles subumbellate ; bracts subulate.
Calyx-segments 4-5, longer than the ovary, persistent. Corolla-tube
*5 in. long, trumpet-shaped, pubescent ; lobes valvate. Stamens
and style more or less exserted according to sex. Capsules ellipsoid,
*1-15 in. long, 1-celled, 5-seeded ; seeds triquetrous.

OuTER HimMarAya, the DUN and the SrwaLiks, also low
hot valleys in JAUNSAR ; fairly common ; a prevalent gregarious weed
about Paléd, Mélkot and such other places.

The wood is used for making gun-powder charcaol in Chamba.
Fl. Oct.-Jan.

10. Leptodermis, Wall. ; G. P. n. 290.

1. L. lanceolata, Wall. ; Fl. Br. Ind. iii. 198; Brandis
For. Flora 279, Ind. Trees 391; Gamble Man. Ind. Timb. 426.
Vern. Pdderd, Jaunsar; Pdderd or JogiG Pdderd, Garhwal and
Kumaon.

A small shrub, generally gregarious on rocks ; bark thin, grey.
Leaves vpposite or whorled, very variable, *5-4 by 15-1'5 in. ; ovate
elliptic or elliptic-lanceolate, fetid when bruised ; petiole 1-+3 in. long.
Flowers *5-7 in. long, white but fading to pale-yellow, 4-6-merous, in
bracteate heads which are disposed in large terminal panicles ;
bracteoles cuspidate, connate to form an involucre. ét)zlyx-tube
obeonio ; lobes 5, valvate, persistent. Corolla funnel-shaped, hairy
within ; lobes 5, valvate. Stamens 5, exserted in the male flowers.
Ovary 5-celled ; ovule 1 in each cell ; style filiform, with 5 linear
arms, exserted in the female flowers. Capsules 5-valved, each
valve terminating in & persistent ciliate calyx-tooth ; seeds with
& membranous testa.
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Outer Himarava and JAUNSAR, 3,-9.000 ft.: Sahansra
dhéré, Mussoorie ; Konéin, etc. Wood hard, close-grained, white.

Fl. July-Sept. Fr. Nov.-Jan.

Order 2.~~ASTERALES.
FaMm. 46. COMPOSITE ; G. P. ~. 88.

Herbs or shrubs, rarely trees. Leaves exstipulate,
alternate or opposite, simple or compound. Inflor-
escence a bracteate head. Flowers numerous, small,
sessile, all tubular, or the outer or all ligulate ; all bi-
sexual, or the inner male and the outer female or neuter,
sometimes dicecious. Calyz superior ; limb none, or of
hairs or scales. Corolla either tubular or campanu-
late with 4-5 valvate lobes, or ligulate with strap-shaped
elongated connate lobes. Lisk epigynous. Stamens
4-5, usually syngenesious, anthers basifixed ; connective
produced. Owvary inferior, 1-celled; ovule solitary,
erect ; style slender, 2-fid, arms linear, often hairy.
Fruit e cypsela usually crowned with the hairy calyx
(pappus) ; seed exalbuminous ; testa membranous.

With very few exceptions, all the species in this largest of all
Families are herbaceous, Leucomeris, described below, being the only
tree Genus found within our limits,

1. Leucomeris, Don ; G. P. n. 674.

1. L. spectabilis, Don; Fl. Br. Ind. iii. 386 ; Brandis
Ind. Trees 400; Gamble Man. Ind. Timb. 428. Vern. Phisidri,
Phisdra, Hind.

{

A large shrub or small tree with white corky bark ; branches
stout, grooved. Leaves alternate, 4-14 by 1'5-4 in., narrow-oblong
or oblanceolate, entire or minutely cuspidate-serrate, coriaceous, glab-
rous above, thickly white-felted beneath, narrowed into a marginate

’
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petiole *5-1 in. long ; lateral nerves about 16 pairs. Heads. ‘7.1
in. long, in globose thickly white-tomentose bracteolate corymba.
Flowers 4-8 in each head, all similar and fertile, about 1 in. long;
bracts in many series. Involucre much shorter than the flowers.
Corolla *5 in. long, tubular ; segments narrow. Style 2-fid. Cypscla
about *2 in. long, 5-ribbed, slender, deunsely silky ; pappus *5 in. long,
rather rigid.

Fairly common in the OuTer HimMarAYA from BS4i4 te

Rikhikesh, 3,-6,000 ft. Occasionally in the D{N, e.g., at Buldwéla
and Kéluwéla.

The wood is brownish-white, fairly compact and even-grained,
but the tree is generally hollow in the centre, rendering the wood
usoless.

Fl. Cold season. Fr. Apr., May.

The following plants deserve notice :—

1. Vernonia Roxburghii, Less. ; Fl. Br. Ind. iii. 232 ; Brandis
Ind. Trees 399. An undershrub common in blanks and grass lands
near Lachiwédla and elsewhere in the D6N. Leaves alternate, sub-
gessile or shortly petiolate, scabrid, cuspidate-serrate. Heads, 30-
flowered, sessile, in terminal corymbs. Cypsela hairy; pappus
whitish,—@. P. n. 16.

2. Inula Cappa, DC. ; Fl. Br. Ind. iii. 295 ; Brandis Ind. Trees
400. An undershrub common in the QOuTER HiMALAYA. Branches,
inflorescence and under-side of leaves silky-tomentose. Leaves
alternate, oblong-lanceolate, shortly petiolate, distantly toothed,
hairy or scabrid above. Heads small, very numerous, heterogamous.
Cypsela 08 in. ; pappus 15 in., dirty yellowish-white ; hairs thick-
ened at the end.—@. P. n. 275.

3. Inula cuspidata, Clarke ; Fl, Br. Ind. iii. 296 ; Brandis
Ind. Trees 401. A glabrous undershrub with slender branches.
Leaves 3-5 in., elliptic-lanceolate, serrulate, acuminate, pubescent
when young. Heads numerous, in terminal corymbs. Cypsela silky,
‘06 in. ; pappus yellowish, hairs thickened at the tip. JaUNSAR
and OUTER Himarava, up to 6,000 ft,

4. Siegesbeckia orientalis, Linn. ; Fl. Br. Ind. iii. 304 ; Duthie
Fl. Up. Gang. Pl 467. Vern. Lichkurd, Garhwal. A large orect
annual up to 6 or 7 ft. in height, common on damp fallow lande and
coppice areas throughout the StwALIK D1vision and the HiLLs up to
§,000 ft., conspicuous by the large spreading linear-spathulate outer
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involucrate bracts which by means of their viscous glandular hairs
catch on to clothes. Leaves opposite, 2-5 by 1-3'5 in., gradually
smaller upwards, triangular-ovate, irregularly toothed, velvety-
pubescent, gradually narrowing into a winged petiole. Heads
small, peduncled, one at each node of the branches or branchlets.
Flowers usually yellow. Cypsela curved, quadrangular, black,
each enclosed in an inner bract. The leaves, which are very bitter,
are used by the hill-people as a febrifuge, each being pounded and
kneaded into a pill to be taken with a little water.  Fl. Oct.-Dec.—
G. P. n. 361. “

5. Artemisia vulgaris, Linn. ; Fl. Br. Ind. iii. 325 ; Brandis
Ind. Trees 402. Vern. Sdmri, Dan. A gregarious weed in gardens
and camping grounds in the DUN, and sunny slopes in the HiuLs,
aromatic and shrub-like. Leaves large, ovate, lobed or laciniate,
tomentose beneath. Heads °15-°2 in., in large panicled racemes.—

Q. P.n. 551.

6. Echinops echinatus, DC.; Fl. Br. Ind. iii. 358. Vern.
GQokhri, Hind. A thistle-like bherb with white felt, common in
fallow lands in the DUN. Leaves alternate, pinnatifid, spinous,
thickly white-felted beneath. Heads 1-flowered, crowded in a globose
white ball 2-3 in. across. Cypsela obconic, silky.—@. P. n. 621.

7. Catamizis baccharoides, Thoms. ; Fl. Br. Ind. iii. 389. An
undershrub 3-5 ft. high, found in sandy cliffs in the SiwarLik-TRACT,
e. ¢g.» Timli Pass, Beribaré, etc. Leaves alternate, 2-3 by 1-1'5
in., obovate, distantly crenate above the middle, coriaceous ; petiole
very short, half-amplexieaul. Heads yellow, small, in broad ter-
minal corymbs. Corolla ‘2 in. long, ligulate. Cypsela turbinate,
silky-villous ; pappus ‘3 in. long, white. Fl. Dec., Jan.—@. P. n. 688.

8. Gerbera lanuginosa, Bonth. ; Fl. Br. Ind. iii. 390. Vern.
Kipheri. Jaunsar ; Jhild, Jhild, Kapds, Garh. Jaunsar and
TEHRRI-GAREWAL up to 8,000 ft., also in shady places along the
crest of the SIwALIRS, almost always on cliffs. A scape-bearing
small herb with lyrately pinnatifid or lobed radical leaves thickly
felted below. Scape 4-12 in. long. cottony. Heads 1-1'5 m.
across, hemispherical.  Cypsela ribbed. The cotton obtained
from the leaves is used by the JAUNSARIS as tinder for their chuck-
mack, aud occasionally made into coarse cloth or bags.—@. P. n. 695.
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Series ii—Hypogynce.

Order 3.—ERICALES.

Fam. 47. ERICACEZL ; G.P. ~. 93.

Shrubs or trees, rarely herbs. Leaves usually alter-
nate, simple, exstipulate. Flowers solitary fascicled
or raceried, usually regular, sometimes dimorphous.
Calys usually free; lobes 5, rarely 4 or 6. Corolla
hypogynous, campanulate or urceolate. Stamens gener-
ally twice as many as the corolla-lobes, hypogynous or
epipetalous ; filaments free ; anthers 2-celled, opening
at the top by pores or slits, rarely longitudinally. Owvary
superior, 4-5-many-celled ; ovules many in the inner
angles of the cells ; style cylindrical ; stigma entire or
obscurely lobed. Fruita b-valved capsule ; seeds very
small, albuminous.

-

Analysis of the Genera.

Flowers in racemes ; capsulesglobose, loculi-

cidally dehiscent . . 1. PIERIS.
Flowers fasoicled or subcorymbose capsules
elongate, septicidally dehiscent . . 2. RHODODENDRON.

1. Pieris, D. Don;; G. P. n. 17.

1. P. ovalifolia, D. Don; FlL Br. Ind. iii. 460 ; Gamble
Man. Ind. Timb. 431 ; Brandis Ind. Trees 409. Syn. Andromeda
ovalifolia Wall. ; Brandis For. Flora 280. Vem Ayar, Anydr,
Jaunsar.
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A small deciduous tree ; bark brown, peeling off in narrow
strips, often deeply furrowed with spiral clefts. Leaves 3-6 in. long,
ovate or elliptic-oblong, acute or acuminate, entire, rounded at the
base, coriaceous, glabrous, often pilose beneath when young ; petiole
*2.'5 in. Inflorescence a simple raceme, rarely falsely panicled ;
bracts lanceplate or linear, deciduous. Flowers white. Calyx-lobes
5, triangular-lanceolate, *10-112 in., connate at the base. Corolla
‘2.4 in. long, elongatc-ovoid, pubescent without; lobes 5, short,
recurved. Stamens 10, hypogynous; filaments subulate, ciliate,
with two filiform appendages at the apex ; anthers open by terminal
pores. Ovary 5-celled, ovules many in each cell. Capsules ‘2 in.
diam., globose, loculicidally 5-valved ; seeds many, minute, linear-

oblong.
Common in JAUNSAR, between 4,000 and 8,000 ft., always
associated with Quercus incana and Rhododendron arboreum.

Wood light, reddish-brown, moderately compact and hard,
but not durable and warps and shrinks badly in seasoning ; weight
41 lbs. per ¢. ft. It is used only for fuel and charcoal, but even as
fuel it is not considered good, as it does not burn well but only
smoulders. The leaves are poisonous to goats and camels ; they are
used to kill insects, and an infusion of them isapplied inskin diseases
of parasitic origin.

Fl. Apr.-June according to elevation. Fr. July-Sept.

2. Rhododendron, Linn. ; G. P. n. 46. '

Trees or shrubs. Leaves alternate or falsely whorled,
often clustered at the ends of the branches, entire, coria-
ceous, edges often slightly recurved. Flowers usually in
compact terminal clusters or in umbelliform corymbs,
rarely solitary ; buds enclosed in scaly bracts. Calyz
5-lobed, sometimes obsolete. Corolla campanulate or
funnel-shaped ; lobes 5-10. Stamens usually 10,
rarely 5 or 20 ; anthers dehiscing by terminal pores.
Ovary 5-20-celled ; ovules many in each cell. Capsules
septicidally 4-20-valved from the apex; seeds very
numerous, scale-like, albuminous,
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Analysis of the Species.

‘Trees or large shrubs ; calyx small or obsolete
(flowers in terminal corymbs).
Leavegsilvery- or rusty-tomentose beneath ;
pedicels 0 or very short ; ovary woolly. 1. R. arboreum.
Leaves cinnamonous-tomentose beneath ;
pedicels long ; ovary glabrate . . 2. R. campanulatum.
Small shrubs ; calyx prominently lobed, lobes
long, foliaceous.
Flowers solitary or 2.3 together ; peduncles

long, scabrous ; leaves subsessile . 3. R. lepidotum.
Flowers in terminal corymbs; pedicels
short, glabrous ; leaves petiolate . 4. R. Anthopogon.

1. R. arboreum, Sm. ; Fl. Br. Ind. iii. 465 ; Brandis For.
Flora 281, Ind. Trees 409 ; Gamble Man. Ind. Timb. 433.  The Tree-
Rhododendron. Vern. Birdns, Jaunsar.

A small evergreen tree ; bark reddish-brown, peeling off in
small flakes. Leaves crowded at the ends of the branches, 4-6 in.
long, lanceolate or elliptic-oblong, acute at both ends, coriaceous,
glabrous above,’ rusty-tomentose or covered with small silvery
scales beneath ; nerves and midrib prominent beneath, depressed
above ; buds viscous. Flowers large, very thowy, commonly deep-
crimson, rarely pink or nearly white, in corymbose fascicles at the
ends of the branches; pedicels 0 to one-third the length of the
oorolla-tube ; bracts hairy. Calyz-lobes ‘1 in. wide, ovate, or very
obscure. Corolla campanulate, 1-1'56 by ‘8-1 in. ; lobes 5, ofteh
unequal. Stamens 10, alternately longer. Ovary woolly, 7-9-celled.
Capsules 1 in. long, cylindrical, curved, longitudinally ribbed ; seeds
ellipsoid.

Common in JAUNSAR and TEeHRI-GAREWAL, between 4,000
and 8,000 ft., almost always associated with Pieris ovalifolia and
Quercus incana.

Wood soft, brownish or reddish-white, close-and even-grained,
seasons badly, and is apt to warp and shrink ; weight 40-45 %}’;s. per
c. ft. It is chiefly used for fuel and charcoal, but is sometimes
locally used for building, for making dishes, gun-stocks, tool-handles,
etc. The flowers which are sour to the taste are eaten and are
fnade into preserves. They are believed to be good for dysentery
and are applied as a poultice in headaches, also offered in temples
'n the hills. The viscid tender leaves are eaten cooked as a
vegetable.

FlL Ususlly Mar.-May. Fc. Autumn and cold season.
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2. R. campanulatum, Don; Fl. Br. Ind. iii. 466;
Brandis For. Flora 281. Ind. Trees 410 ; Gamblo Man. Ind. Timb. 434.
Yern. Simris, T.-Garhwal.

A moderate-sized evergreen shrub with thin grey bark. Leaves
3-5in. long, elliptic or elliptic-oblong, rounded at both ends, erowded
at the ends of the branches, mucronate, coriaceous, glabrous and
finely reticulate above, with a dense cinnamon-colour tomentum
concealing the nerves beneath ; midrib prominent. Flowers large
and showy, whitigh-pink purple or lilac, in lax terminal corymbs ;
vedicels as long as the corolla-tube; bracts silky. Calyz-teeth
broadly triangular, very small. Corolla campanulate, 1-1'5 by *8-1
in. ; lobes 5. Stamens 10. Ovary 5-9-celled, glabrous ; style per-
sistent. Capsules cylindrical. about 1 in. long, more or less curved ;
seeds linear-oblong, compressed.

TeeR1-GAREWAL, above 10,000 ft. : Rikhshin, Keddr Ként4
Chénsil, ete.

Wood light pinkish-red, close-grained and moderately hard ;
weight about 40 Ibs. perc. ft. ““ The leaves are brought to the plains
and used as snuff.”’—Sir D. Brandis.

Fl. May-July. Fr. Oct.-Dec.

3. R. lepidotum, Wall. ; FI. Br. Ind. iii. 471 ; Brandis
For. Flora 282, Ind. Trees 412 ; Gamble Man. Ind. Timb. 432.
Vern. Stmris, T.-Garhwal.

A small aromatic shrub ; young parts covered with glandular
scales. Leaves 7-1in.long, approximate at the endsof the branches,
gessile or subsessile, obovate and obtuse, or lanceolate and subacute,
glabrous above, silvery- or brown-tomentose beneath. Flowers red
yellow or purple, solitary or 2-3 together ; pedicels *5-1°5 in. long,
very scabrous. Calyz-lobes oval, not ciliate. Corolla-tube short ;
lobes round, spreading, "2-'3 in. long. Stamens usually 8. Ovary
6-celled. Capsules 5-celled, 3 by ‘2 in. ; seeds oblong, acute.

TEHRI-GARHWAL, 9,-11,000 ft., usually on rocks.: Chénsil,
Gangottari, ete.

*“The leaves of this and the preceding species are used as
stimulants in native medicine ”’ (Ss» D. Brandis) under the name
- 11 ghssfar (?) or Tdl ispdt.
FL Juve, July.

4. R. Anthopogon, Don; Fl. Br. Ind. iii. 472 ; Brandis
For. Flora 282, Ind. Trees 412 ; Gamble Man. Ind. Timb. 432. Vern.
Falis, Talisrs, Punjab Hills,
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A small shrub with an aromatic odour ; branchlets scabrous
and scaly. Leaves 1-1'5 in. long, elliptic or broad-oblong, shining
above, brown-tomentose bencath ; petiole *12-°25 in. long. Flowers
yellow, in dense terminal corymbs. Calyz-lobes oblong or elliptic,
membranous, ciliate. Corolla tubular with a dilated mouth ; tube
*2 in. long ; lobes obovate, entire, spreading. Stamens 6-8. Ovary
scaly. Capsules "2 in. long, ovoid ; seeds oblong, subacute.

TEHRI-GARHWAL, above 11,000 ft.: Kedir Kénta, Harki
Dan, etc. Also the Chur Mountain, JuBBaL. Gregarious and
generally under the equally gregarious Betula utilis,

FL. June, July.
Order 4.~PRIMULALES.

Fam. 48. MYRSINACEZ ; G. P. ~. 100.

Shrubs or small trees. Leaves alternate, simple,
‘exstipulate, generally gland-dotted. Flowers small,
regular, in axillary clusters , racemes or panicles, rarely
terminal. Calyx free, exceptionally adhering to the
ovary ; lobes persistent, sometimes accrescent in fruit.
Corolla regular ; petals connate or free, contorted or
imbricate. Stamens epipetalous, as many as the petals
or corolla-lobes and opposite to them ; anthers oblong,
free or united by their margins. Ovary 1-celled ; ovules
few or many, inserted on a free-central placenta ; style
filiform or columnar. Fruit a berry, often coloured ;
seeds excavate at the base.

Analysis of the Genera.

Calyx adnate to the ovary ; fruit many-seeded . 1. Masa.
Calyx free ; fruit 1-seeded. ’
Petals free ; flowers racemed or panicled . . 3. EMBELIA.

Petals united into a short tube.
Fls. in dense axillary clusters ; corolla imbricate. 2. MYRSINE.
Fls. in umbels racemes or corymbs; corolla
twisted to the right . . . . 4. ARDISIA.
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1. Mesa, Forsk.; G. P. n. 1.

1. M, indica, Wall. ; Fl, Br. Ind. iil. 509; Brandis For.
Flora 283, Ind. Trees 414 ; Gamble Man. Ind. Timb. 438.

A large shrub with long straggling branches. Leaves 3-5
by 1-1'5 in,, lanceolate or elliptic-oblong, distantly sharp-toothed,
subcoriaceous or membranous ; primary nerves 5-9 pairs ; petnole
about "5 in. Flowers white, smaﬁ in compound racemes ; bracts
minute. COalyz-tube more or less adnate to the ovary; lobes 5,
obtuse, pubescent, persistent. Corolla gamopetalous, white, 5-lobed,
twice the size of the calyx. Stamens 5; filaments short ; anthers
broad. Fruita globose berry, about '15 in. across, crowned with the
persistent calyx-lobes and often tipped by the remains of the style,
fleshy juicy and pinkish-white when ripe.

Common in the SuB-HiMaLAYAN HiLrs: Paléd, Sanséri
Khéla, Mussoorie, etc,

The berries are eaten in Nepal, and the leaves are used to
poison fish in Canara.

Fl. Dec.-Apr. and sometimes also in the raina. Fr, Cold
#eason.

2. Myrsine, Linn. ; G. P. n. 2.

Shrubs or small trees. Leaves entire or serrate,
punctate, usually coriaceous. Flowers polygamous or
dicecious, fascicled usually at the axils of fallen leaves ;
bracts densely imbricate. Calyx 4-5-lobed, persistent.
Corolla 4-B-partite ; segments imbricate, recurved.
Stamens 4-5. Ovary superior, globose ; ovules many ;
style short, cylindrical. Fruit a 1-seeded small globose
berry, red or purple when ripe , seed excavate.

Analysis of the Spectes.

A small shrub with pubesgcent branchlets. Leaves
small, subsessile . . 1. M. africana.

A small gla.brous tree. Leaves usually large,
petiolate . . . . . 2. M. semiserrata.
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1. M. africana, Linn. ; Fl. Br. Ind. iii. 511 ; Brandis For.
Flora 286, Ind. Trees 416 ; Gamble Man. Ind. Timb. 438. Vern.
Banwdn, Jaunsar ; Rikkddlmi, Garhwal.

A small evergreen shrub ; branchlets and petioles ferruginous-
pubescent. Leaves ‘5-1'5 by *3-°5 in., lanceolate or obovate, sharply
cuspidate-serrate ; midrib prominent; petiole minute. Flowers
small, subsessile, tetrandrous, in axillary fascicles of 4.6, Anithers
exceeding the corolla, Style short; stigma flat. Berry usually
solitary, red, smooth, ‘1 in. diam., swelling to ‘25 in. diam. and dark-
purple or black when fully ripe.

Common in JAUNSAR and in the OUTER HiMALAYA, 3,-9,000 ft.

The fruit is used in Indian medicine as an anthelmintic under
the name of Bebrang.

Fl. Mar.-May. Fr. Apr.-May to Nov.-Dec.

2. M. semiserrata, Wall.; Fl. Br. Ind. iii. 511.
Brandis For. Flora 285, Ind. Trees 416 ; Gamble Man. Ind. Timb. 439.
Vern. Bains, Gaunta, Garhwal.

A shrub or small tree with ash-coloured bark. Leaves 2-5 by
*5-1'2 in., lanceolate, acute, entire or sparingly cupsidate-serrate
towards the apex, coriaceous, gland-dotted, glabrous; petiole1--3
in. long. Flowers °1 in. diam., in dense axillary fascicles ; pedicels
*2-'3 in. long, glabrous. Calyx persistont, half the length of the
corolla-lobes. Style short. Berry the size of a small pea, generally
clustered, globose, red, shining ; seed solitary, globose.

OuTeR HmnianayaN RANGES and valleys in JAUNSAR and
TEHRI-GARHWAL up to 6,000 ft. : Sansiria Khéla, Mussoorie ; Korwé
Chakrata, Dhérigddh, etc.

Wood compact, heavy, hard and handsome, and said to be
esteemed in Nepal for carpenter’s work ; weight 50 lbs. per c. ft.

Fl. and fr, Cold season.

3. Embelia, Burm. ; G. P. n. 8 (Samara).

1. E. robusta, Roxb.; Fl. Br. Ind. iii. 515; Brandis For.
Flora 284, Ind. Trees 416 ; Gamble Man. Ind. Timb. 440. Vern.
Gdid, Dan.

Alarge scrambling shrub ; bark brown, with horizontal cracks
and numerous lenticels on the branches. Leaves 5-7 by 2-3 io.,
obovate-oblong elliptic or oblanceolate, short-acuminate, undulate,
sometimes obscurely serrulate, usually rusty-pubescent beneath ;
latoral nerves 6-12 pairs, prominent, arcuate ; base cuneate ; petiole

K
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glandular, usually channelled. Flowers small, mostly dicecious, in
axillary and terminal simple or fascicled racemes. Calyz free,
deeply 5-lobed, persistent. Pefals 5, oblong, reflexed, puberulous.
Stamens 5, adnate to the petals. Ovary superior, globose ; ovulés .
few, embedded in a fleshy placenta ; style short, persistent. Fruita
dry berry, globose, red, more or less longitudinally ribbed, erowned
with the remains of the style ; seed usually solitary, globose, with a
hollowed base. :

Common in the D6N and Saa{RANPUR FoREsTS : Lachiwéla,
Pardtni, Dharméwala, Mohkumpur ; Kastmri, etc.

The fruit has the same vernacular name and economic use as
those of Myrsine africana.

FL July-Sept. Fr. Cold season.

4. Ardisia, Swartz. ; G. P. n. 12.

1. A, humilis, Vahl ; Fl. Br. Ind. iii. 529; Brandis For.
Flora 287, Ind. Trees 418 ; Gamble Man. Ind. Timb. 441.

A large glabrous shrub. Leaves 4-8 by 1°5-35 in., obovate-
oblong or elliptic, acute or short-acuminate,  entire, coriaceous,
fleshy ; lateral nerves not very conspicuous ; base cuneate ; petiole
marginate. Flowers 2-sexual, rose-coloured or pinkish-white, about
*5 in. across, in axillary corymbose racemes ; pedicels 1-2 in. long in
the fruit, somewhat shorter in flower ; bracts deciduous. Calyz-
lobes 5, obtuse, oval or rounded, slightly enlarged in fruit. Corolla
deeply 5-lobed ; segments acute, twisted to the right in bud. Sta-
mens b ; filaments short ; anthers acute. Ovary free, 1-celled, taper-
ing ; style long, persistent. Fruit globose, the size of-a large pea,
black when fully ripe, full of a pink juice.

Fairly common in the damper parts of the Déx Forgsts,
especially along shady ravines.

Wood soft, used only for fuel.

FL in all seas ms, but chiefly Mar., Apr. Fr. generally cold
season,

Order 5~EBENALES.

Faum. 49. SAPOTACEL ; G. P. ~. 101.

Trees or shrubs, often with milky juice. Leaves
alteraate, simple, entire, coriaceous, generslly exstipu-
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late. Flowers bisexual, axillary, solitary or elustered ;
bracts minute or none. Calyz-lobes 4-8 and imbricate,
or multiseriate with the outer series valvate, Corolla-
tube short ; lobes as many, or 2-4 times as many, as the
calyx-lobes. Stamens upon the corolla-tube, as many
as the corolla-lobes or as the lobes of the inner series
and opposite to them, or numerous in 1-3 series, some-
times alternating with staminodes ; filaments short ;
connective, often produced. Ovary superior, 2—8-celled,
with a solitary anatropous ovule 1n each cell. Fruit a
berry. Seeds 1-8, ellipsoid, often compressed, exalbu-
minous and with large fleshy cotyledons, or albuminous
and with flat cotyledons ; testa usually crustaceous.

1. Bassia, Linn.; G. P. n. 14.

Trees with milky juice. Leaves stipulate ; stipules
caducous. Flowers on axillary, generally fasciculate,
pedicels. Calyz deeply 4-8-lobed ; lobes biseriate, the
outer lobes valvate, the inner sub-imbricate, in bud.
Corolla-tube ovoid or campanulate ; lobes 5-14, contorted
in bud. Stamens at least twice as many as the corolla-
lobes, all fertile ; anthers cordate, acute, with a mucron-
ate connective. Ovary villous, usually 6-8-ceiled ; style
long-exserted, persistent. Fruit an oblong or globose
berry, 1-3-seeded, exalbuminous ; cotyledons fleshy, oily.

Analysis of the Species.

Corolla-tube fleshy, lobes ecrect anthers -not

exserted. . . 1. B. latifolia.
Corolla-tube not ﬂeshy, lobes” anreadmg H anthers
exserted . . . ¢ . 2. B. butyracea.

K 4
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1. B. latifolia, Roxb.; Fl. Br. Ind. iii. 544 ; Brandis For.
Flora 289, Ind. Trees 426 ; Gamble Man. Ind. Timb. 447. Vern.
Mauwd, Mahud or Mohwd, Hind.

A large deciduous tree ; young parts pubescent ; bark grey
or blackish, with shallow wrinkles and vertical cracks. Leaves
clustered at the ends of the branches, 5-7 by 3-4 in., elliptic or oblong-
elliptic, short-acuminate or obtuse, coriaceous, densely woolly beneath
when young, glabrescent afterwards; main lateral nerves 10-12
pairs ; base cuneate ; petiole 1-1'5 in. ; stipules subulate. Flowers
numerous at the ends of the branches, on drooping woolly pedicels
1-1'5 in. long. Calyz coriaceous, densely rusty-tomentose ; lobes 4,
rarely 5. Corolla ‘6-'8 in. long, fleshy and juicy, cream-coloured,
early caducous ; tube ovoid ; lobes 7-14, usually 8-9, short, erect.
Stamens generally 24-26; anthers hairy at the back, subsessile,
inserted in 3 series inside the corolla-tube. Berry ovoid, fleshy,
green, 1-2 in. long, 1-4-seeded.

Not very common in the area covered by this Flora. Occurs
sporadically at Kélsi in JAUNSAR, at Dudhli, Phindowsla and
Sainkot in the DUN, and about Beribira in the SAHARANPUR
DisTrICT. '

Heartwood scanty, reddish-brown, very hard, close-and even-
grained, tough and durable, and seasons well ; weight about 65 Ibs.
per c. ft. But the tree is 8o much prized for its flower and fruit that
it israrely felled. The flowers are eaten raw or cooked, or made into
sweetmeats. A coarse and strong spirit is also distilled from them.
The fruit is eaten and gives, when expressed, a thick oil which is
eaten, burned in chirdghs, and is also used to adulterate ghee. The
oil-cake is used to poison fish.

Leafless Feb.-Apr. Fl. Mar., Apr. Fr. June, July.

2. B. butyracea, Roxb.; Fl. Br. Ind. iii. 546 ; Brandis
For. Flora 290, Ind. Trees 427 ; Gamble Man. Ind. Timb. 448. Vern.
Chiura, Dian ; Phalwdrd, Phulel, Phulod, Hind.

A large deciduous tree with dark-grey bark. Leaves 6-12 by
4-7 in., obovate or obovate-oblong, coriaceous, soft-tomentose be-
neath, crowded near the ends of the branches ; lateral nerves 15-20
pairs ; baserhomboid ; petiole 1-1'5 in. long ; stipules minute, cadu-
cous, Flowers on drooping tomentose pedicels 1-1'3 in. long, crowded
below the terminal leaves in the axils of the lower ones. Calyx
coriaceous, rusty-tomentose, deeply &-cleft : lobes ‘3-'5 in. long.
Corolla pale-yellow ; tube *7 in. long, cylindrical, not fleshy ; lobes
8-10, spreading. Stamens 30-40; anthers exserted, not hairy.
Berry ovoid, smooth, 1 in. long, 1-3-seeded.
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It has only been found at Tapoban in the EAsTERN DN, and
may possibly be found in the inner hills of TEHRI-GAREWAL.

The tree is valued for its fruit, from the seeds of which a vege-
table butter is extracted. It makes good soap, and made into
candles is said to burn without smoke or unpleasant smell. It is
used as an external application for headache and for rheumatism.
The oil-cake, as also the pulp of the fruit, is eaten. The sweet juice
of fresh corolla is expressed and boiled into gir which is much prized
in Kumaon.

Fl. Nov.-Jan. Fr. June, July.

To this Family belong the following which are
cultivated in gardens in SAHARANPUR and the D 6N :—

Mimusops Elengi, Linn. ; F. Br. Ind. iii. 548. Vern. Maulsdri,
Hind.,—the fragrant flowers of which are used in Indian perfumery.—
G. P.n. 22.

Also Mimusops hezandra, Roxb. ; Fl. Br. Ind. iii. 549, Vern.
Khirni, Hind.—noted for its edible fruit and useful timber.

FaMm. 50. EBENACEZL; G. P. n. 102,

Trees or shrubs. Leaves alternate, entire, exsti-
pulate. Flowers axillary, regular, usually dicecious,
generally bracteate, solitary or in small cymes. Calyxz
inferior, gamosepalous, often accrescent in fruit. Corolla
gamopetalous. Stamens as many, or 2-3 times as
many, as the corolla-lobes, free or variously united,
absent or rudimentary in the female flowers; anthers
linear, erect, introrse, with the connective usually pro-
longed beyond them. Owvary superior, 2 or more-celled,,
with usually one pendulous ovule in each cell ; styles
2-8, distinct or connate at the base. Fruit an indehi-
scent, coriaceous or fleshy berry ; seeds few, pendulous,
albuminous ; cotyledons foliaceous.
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1. Diospyros, Linn.; G.P.n. 4.

Trees, rarely shrubs. Leaves alternate, sometimes
subopposite, entire. Flowers dicecious, rarely polygam-
ous, the female often solitary. Calyz lobed ; lobes often
accrescent{)in fruit. Corolla tubular or urceolate, deeply
lobed ; lobes twisted to the right. MALE FLowERs : Sta-
mens 4-16 or more; ovary rudimentary. FEMALE
FLOWERS : Staminodes 0-16. Owvary usually 4-5-celled ;
ovules solitary in each cell. ~Fruif generally pulpy, 1-10-
seeded, Seeds usually compressed ; albumen uniform

or ruminated,
Analysis of the Species.

Leaves always alternate, oblong.
Leaves glabrescent ; fruit glabrous.
Leaves light-green, usually membranous
and cordate . . . . .
Lewves dark-green, coriaceous when
mature, never cordate . . . 2. D. Kanjilals.
Leaves quite glabrous ; fruit densely rusty 3. D. Embryopteris.
Leaves alternate or subopposite, broad-ovate 4. D. tomentosa.

. D, cordifolia, Roxb. Cor. PLi 38, t. 50.—Syn. D.
montana, Roxb.; Fl. Br. Ind. iii. 555 ; Brandis For. Flora 296, Ind.
Trees 431; Gamble Man. Ind. Timb. 454. Vern. Bis Tendi,
Hind. ; Ohembér, Sahdranpur.

A large shrub with a shart trunk and a broad rounded dense
crown, often spinescent. Bark thin smooth pinkish or bluish-grey
on branches, dl;rk-grey or almost black and deeply cracked on old
stems. Leaves 2-4 by 1-1°6 in., ovate or oblong, soft, membranous or
subcoriaceous, light-green, pubescent or glabrescent ; nerves slender ;
base cordate rounded or cuneate; petiole *2 in. or less. MaLE
FLOWERS in bracteate 3-flowered cymes. Calyzx 4-cleft ; lobes ovate.

orolla urceolate, with 4 short lobes. Stamens 16, in two series,
Ssbrous ; anthers not awned. FEMALE FLOWERS solitary, nodding,
larger than the male flowers ; pedicels with a pair of bracts at the
apox. Calys deeply 4-fid; Yobes ovate. Staminodes 4-12in one
series. Ovary glabrous, 8-celled, 1 ovulg in each cell. Fruit globose,
*5-1'2 in. diam., yellow when ripe, supported by the accrescont
cathery calyx. Seeds compressed ; albumen uniform.

1. D. cordifolia.
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Common in the lower SariraNpUR FORESTS and also found
occasionally in the DX, e.g., Thano, Lachiwéla, etc.

The wood is hard and durable and is variegated with black and
white streaks. It would perhaps be good for furniture, but at present
there is no demand except for fuel. Heartwood not distinct, weight
about 45 lbs. per c. ft. Every part of the tree, including the fruit, is
bitter and has an unpleagant smell,

Fl. Mar.-May. Fr. Cold season.

Following the Flora of British India this tree was described
as D. montana in the first edition of this book, but Roxburgh’s
distinetion appears to be well founded and I have followed Col.
Beddome and Mr. Duthie (Ind. Foresier XXXI, 308) in keeping
D. cordifolia distindt.

2. D. Kanjilali, Duthie in Ind. For. XXXI, 807;
Brandis Ind. Trees 432, 713. Vern, Pinnd, Mélkot.

A small or middle-sized tree with a fairly |long trunk and
greenish or ashy-grey smooth bark ; branches forming a narrow and
open crown, not spinescent. Leaves 1°5-3'5 by 1-2 in., generaHy
elliptioc or oblong, dark-green,densely velvety-tomentose when young,
almost glabrous and rigidly coriaceous when mature ; midrib im-
pressed above but prominent beneath, lateral nerves faint, arcuate;
petiole *15-4 in. long. MALE FLOWERS in short 3-flowered axillary
cymes ; pedicels "08 in. long ; bracts ovate, subacute, ciliate on the
margine. Calyz-lobes broad and rounded, pubescent on both sides
and with ciliate margins. Corolla *2--3 in. long, pale green, slightly
pubescent outside, glabrous within. Stamens 16, in opposite pairs,
united at the base; anthers awned, glabrous. FEMALE FLOWERS
solitary, axillary, nodding, dark-green; pedicels ‘1-'2 in. long.
Calyz accrescent in fruit; lobes spreading, broader than in
the preceding species. Corolla *2 in. long, urceolate, dark-green.
Staminodes 8, alternately longer, the longer omes often toothed
at the apex, the shorter obtuse. Fruit up to 1 in. diam., sub-
globose. Seeds generally 8 in eaeh fruit, about 5 in. long, com-
pressed, somewhat curved ; albumen uniform.

Although not abundant, fairly common in certain localities,
e.g., below S4is and the Jumna Valley in JauNsar; Kélsi, Réjpur
and Mélkot in the Qurer HiLLs ; Lachiwéla and Théno in the DoxN;
and Ranipur, Dholkhand, Mohand and Bédshéhibigh along the foot
of the STwALIKS. ' .

Wood brownish-grey with occasjonal iron-grey streaks; fine-
and close-grained, moderately hard ;. no distinot heartwood ; weight
50 1bs. Used for agricultural implements in Mélkot.

FL Apr., May.. Fr. Cold season. -
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7/

! 3. D, Embryopteris, Pers.; Fl. Br. Ind. iii. 566;
Brandis For. Flora 298, Ind. Trees 434 ; Gamble Man. Ind. Timb.
456. Vern. Gdb, Kild Tendd, Hind.

A middle-cized evergreen tree, with dark-green shining foli-
age, and dark-grey or greeni-h-black bark. Leaves distichous, 5-8
by 1'5-2 in., oblong, sutacute, coriaceous, tmooth, shining; base
obtuse ; petioie wrink'ed, ‘5 in., long. Flowers tetramerous,
scented, white or cream-coloured. MLt FLOWERS in short pedun-
culate cymes of 3-6 flowers. Stamens many, hairy. FEmaLm
FLOWLRS 1-5 together, subsessile, larger than the male flowers.
Staminodes up ta 12. Ovary 8-celled ; styles 4, lobed at the tips.
F uit subglobose, 1'6-2 in. diam., glandular or rusty, supported on
the much-accres ent calyx, yellow when ripe. Seeds 5.8, com-
pressed, embedded in a glutinous pulp, often rudimentary under
cultivation.

Found in the D6¥ in moist shady localities, e. g., Khairi Forest,
Jogiwéla, Ambéari, Bironwéla, etc. Also in ravines in the Kaélsi
Forest. Cultivated in DEHRA.

‘Wood white, moderately hard and close-grained,used for build-
ing. Heartwood not distinct, weight 52 lbs. per c. ft. Round the
seeds of the ripe fruit, filling the cells, is a honey-like sweet
substance which is eaten. The same substance in the unripe fruit is
used as gum in book-binding, and in place of tar for paying the seams
of country boats. An infusion of the pulp of unripe fruit is used to
render fishing nets and lines durable. The extract of the fruit is
used in medicine as an astringent. The ail extracted from the seeds
is also used in country medicine.

FL June-Aug. Fr. Apr., May.

4, D. tomentosa, Roxb.; Fl. Br. Ind. iii. 564 ; Brandis
Ind. Trees 433; Gamble Man. Ind. Timb. 460. Syn.—D.
Melanozylon, Roxb. ; Brandis For. Flora 294. Vern. Tendd, Hind.

A moderate-sized tree with greyish-black bark, exfollating in
regular rectangular scales ; young parts covered with grey or rusty
tomentum. Leaves alternate and subopposite, 3-6 by 2-6 in., bread-
ovate, very coriaceous, hairy when young, glabrous above when
mature, ultimately glabrescent below ; secondary nerves 6-10 pairs,
impressed as broad furrows on the upper surface ; base cordate or
rounded, rarely ouneate ; petiole ‘3-*5 in. long. MALE FLOWERS sub-
sessile in short drooping cymes. Calyr funnel-shaped. Stamens
12.16, free. FeMALE FLOWERS solitary, larger than the male flowers.
Calyx 4-5-gonal, Siaminodes 8-10 or fewer, sometimes oonnate in
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pairs. Ovary hairy, 4-8-celled ; styles 2-3. Frui¢ globose, 1-1'5 in.
diam., glabrous, smooth, yellow when ripe; pulp yellow, sweet,
aromatic. Seeds 4-8, compressed, oblong ; albumen ruminated.

Common in the western half of the SAHARANPUR SrwaLIKS.
Occasionally found in the \V, DUN SiwALIKS.

¥ ' Wood hard, of a whitish-pink colour, tough and fairly durable,
used for building, shoulder-poles, mine-props and shafts of carriages.
In some trees irregular masses of black ebony is found, which is
very heavy, weighing 75-80 Ibs. per c. ft. and is used for carving and
other ornamental work. The ripe fruit isedible. The tree coppices
very well, and throws out vigorous root-suckers.

Fl. May, June. ¥r. Apr. and May, next year.

Faum. 51. STYRACEE; G. P. ~. 103.

Trees or shrubs. Leaves alternate, simple, exstipu-
late. Flowers hermaphrodite, regular, usually white.
Calyx-tube more or less adnate to the ovary; limb 4-5-
toothed or truncate, persistent. Petals 4-5, united
into a short tube or almost free. Stamens usually in-
definite, attached to the corolla-tube in one or more series.
Ovary inferior or superior, 2-5-celled, with 2 or more
ovules in each cell. Style undivided, filiform ; stigma
small or capitate. Fruit drupaceous, usually 1-seeded.
Seeds albuminous.

1. Symplocos, Linn.; G. P. n.1.

1. S. crategoides, Ham. ; Fl. Br.Ind. iii. 573 ; Brandis
For. Flora 299, Ind. Trees 440 ; Gamble Man. Ind. Timb. 464. Vern.
L6dh, Lodra, Jaunsar ; Lodhra, Sans.

A large shrub or small tree ; bark light-grey, corky, with long
vertical furrows. Leaves 2-4 by 1-1'56 in., broad-elliptic or ovate,
acuminate, sharply glandular-serrulate towards the apex, mem-
branous, pilose beneath or glabrescent. Flowers white, ‘25 in. diam.,
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fragrant, in oymose corymbs forming dense terminal or axillary
panicles ; bracts caducous. Calyz turbinate, lobes ciliate. Corolla
B-cleft nearly to the base. Stamens indefinite, connate in 5 bundles.
Ovary inferior, 2-celled. Fruit *12-°3 in. long, obliquely ovoid or
obovoid, crowned with the remains of the calyx-limb, usually 1-
seeded. Embryo curved, axile.

JauNsar, TEHRI-GARHWAL, and the OuTER HiMALAYa,
3,-9,000 ft., e.g., Deoban, Lokhér, Bagur Block (Kathisn), Tons
Valley ; Mautérgédh, Lanégédh ; Laduékot,etc. Also Mothronwéla
swamp in the DGx.

Wood white, hard and close-grained, but warps and splits in
seasoning ; weight 45-54 1bs. per c. ft. It is, however, fairly durable
and has been recommended for turning, and would do even for carving
if properly seasoned. The leaves and bark give a yellow dye, the
former being also lopped for fodder.

Fl. and new leaves May, June. Fr. July-Oct.

Order 6 ~GENTIANALES.

FaM. 52. OLEACEZE; G. P. ~. 104.

Erect or scandent shrubs, or trees. Leaves opposite
(except in Jasminum humile), simple 3-foliolate or
imparipinnate, exstipulate. Flowers regular, in axillary
or terminal cym ose panicles, rarely solitary. Calyz free ;
limb 4-5- or more-toothed or -lobed, sometimes truncate,
rarely 0. Corollg gamopetalous ; lobes 4-5 or more or
none, imbricate or valvate in bud ; tube narrow. Sta-
mens 2, inserted on, and included in, the corolla-tube ;
filaments usually very short. Qvary free, 2-celled, with
usually 1-2 ovules in each cell ; style simple, long or
short ; stigma simple or 2-lobed. Fruit succulent or
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dry, berry-like capsular or drupaceous ; seeds 1 or 2 in
each cell, erect or pendulous ; albumen fleshy or horny,
or 0. .

Analysis of the Genera.

Corolla-lobes much imbricata. R
Scandent shrubs. Fruit a berry . 1i JasmiNUM.
Erect small tree. Fruit a 2-valved capsule 2. NYCTANTHES,
Corolla-lobes induplicate-valvate or 0.
Leaves imparipinnate ; (fr. samaroid, inde-

hiscent) . R . . . . 4. FRAXINUS.
Leaves simple.
Fruit a capsule . . . . . 3. SYrINGA.

Fruit a drupe.
Inflorescence axillary ; petals more or
less connate in pairs or distinct . 5. LINOOIERA«
Inflorescence axillary (except in O.
glandulifera) ; corolla with a short

tube 6. OLEA.
Inflorescence termmn.l corolla funnel-
shaped . . . . . 7. L1cUSTRUM.

1. Jasmmum, Linn.; G. P. n. 1.
(’lL)L ﬂr, /A

Shrubg, usually ‘scandent. Leaves opposite (except
in J. humile), simple 3-foliolate or Imparipinnate ;
petiole usually articulated. Flowers fragrant, in axil-
lary or terminal cymes; bracts sometimes petaloid.
Calyz 5-9-fid ; tube funnel-shaped ; teeth long or short
or 0. Corolla white pink or yellow ; tube narrow ; lobes
spreading, imbricate in bud. Stamens 2, included‘in the
tube ; connective usually produced and tiiangular.
‘0wry 2-celled ; ovules basal, usually 2 in each cell ;
style cylindtical ; stigmas 2, linear. Berry 2ldbed or:
-entire by the failure of 1 carpel ; seed usually 1 in each
earpel, erect, exalbuminous. -
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Analysis of the Species.
Leaves opposite ; flowers white.
Leaves simple.
Cymes dense; flowers sessile, calyx-
teeth nearly as long as the corolla-
tube . . 1. J. pubescens,
. Cymes lax; flowers pedncella.te calyx-
teeth lesq than half the length of the

corolla-tube . . 2. J. arborescens.
Leaves imparipinnate.
Calyx-teeth very short, triangular . 3. J. dispermum.

Calyx teeth long, linear.
Branches long and weak; corolla-

lobes small . 5. J. officinale.
Branches short and stxff 3 corolla-
lobes large . 6. J. grandiflorum.
Leaves alternate, 1mpanpmnate ; flowers
yellow (calyx-teeth very short) . . 4 J. humile.

1. J. pubescens, Willd. ; F.. Br. Ind. iii. 592; Brandis
Ind. Trees 448; Gamble Man. Ind. Timb. 468 . Syn.—J. hirsu-
tum, Willd.,, Brandis For. Flora 312. Vern. Chaméli, Hind.

A seandent shrub ; branches and young parts villous. Leaves
oppesite, simple, 1-3 by *7-1'5 in., ovate, acuminate, entire, more or
less pubescent beneath; base rounded or cordate, rarely slightly
cuneate ; petiole '2-4 in. long, pubescent. Flowers scented, white,
subsessile, in compact short pedunculate cymes. Calyz-teeth usually
7-9, linear, hairy, nearly as long as the corolla-tube. Corolla tube
*7-'8 in. long ; lobes oblong-lanceolate, shorter than the tube. Fruit
of 1 or 2 ca.rpela globose or elliptic, surrounded by the calyx-teeth,
black when ripe.

Common in the D6, especially in hedges outside villages, also
along the foot of the SAHARANPUR SIWALIKS.

Fl. Dec.-Apr. and also during the rains.

2. J. arborescens, Willd. ; Fl. Br. Ind. iii. 594 ; Brandis
For. Flora 311, Ind. Trees 450 ; Gamble Man. Ind. Timb. 467. Vern.
Chaméls, Hind.,

A large shrub, usually suberect. Leaves opposite, simple, 3-5
by 2-3 in., ovate, acute or acuminate, entire, seft-tomentose when
young, gla.bra.te afterwards ; base broadly rounded, sometimes cor-
date ; petiole *6-'8 in. long. Flowers white, frs.grant, in lax terminal
trichotomous oymes ; pedicels ‘2-'3 in. long ; bracts ‘2 in., linear,
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Calyz-lobes 5-6, sometimes more, linear, *1-'15 in. long. Corolla-tube
*5 in., lobes usually 9, *7 in. long, lanceolate, acute. Fruit generally
of 1 carpel, *4-'6 in. long, ellipsoid, black when ripe.

Fairly common in the WESTERN DN, e.g., Ambéri, Kélsi,
etc. ; also along the foot of the SAHARANPUR SIWALIES : Rénipur,
Béadshahibagh, ete.

Fl. Apr., May. Fr. June, July.

Var. latifolia, Roxb. is scandent. Found about Ambéri, W.
Don.

3. J. dispermum, Wall.; Fl. Br. Ind. iii. 602. Brandis
For. Flora 312, Ind. Trees, 452.

A glabrous scandent shrub; branches 4-sided. Leaves op-
posite, imparipinnate, upper often 1-foliate. Leaflets 3-5, cordate-
lanceolate, acuminate, entire, coriaceous, glabrous, 3-5-nerved at the
base, terminal 3-4 by 1'4-1'8 in., lateral smaller and very shortly
petioluled. Flowers white, fragrant, both in few-flowered axillary
cymes and many-flowered elongated terminal panicles ; pedicels 0-'3
in. Calyz-teeth *0-'4 in., triangular. Corolla-tube *5-"7 in. long ; lobes
*2-3 in., elliptic or ovate. Berries *5 in. long, ellipsoid, dark-purple
when ripe.

Bindil-n4l4 and other ravines in the DGN, less common than
J. pubescens. Also Chatragidh in JAUNSAR.

Fl. May, June. Fr. Sept., Oct.

4. J.humile, Linn. ; FL. Br. Ind. iii. 602 ; Brandis Ind. Trees
452 ; Gamble Man. Ind. Timb. 468. Syn.—J. revolutum, Sims. ;
Brandis For. Flora 313. Vern. Shanjoi, Shunjas, Jaunsar.

An erect small shrub, wholly glabrous; branches angular,
groen ; bark soft. Leaves alternate, imparipinnate. Leaflets 1-5
pairs, 2-3 by *7-1°2 in., variable in size, ovate or ovate-lanceolate, the
terminal usually the largest. Flowers dimorphic, yellow, fragrant,
in short terminal compound corymbose cymes. Calyz-teeth 5, very
short. Corolla-tube *5-'8 in. long ; lobes 5, ovate, obtuse. Berrses
ellipsoid, *3-"4 in. long.

Common in the QuTER HIiMarAYs, JAUNSAR, and TEERI-
GAREWAL, 4,000-9,5600 ft.

Fl. Apr.-June. Fr. Sept.-Dec.

5. J. officinale, Linn. ; Fl. Br. Ind. iii.603 ; Brandis For.

Flora 313, Ind. Trees 452; Gamble Man. Ind. Timb. 467. Vern.
Hol-bdli, Jaunsar. o .
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A large twining shrub, branches long, weak, dark-green,
slightly ribbed. Leaves opposite, imparipinnate ; rachis channelled.
Leaflets 3-7, 2-3 in. long, rhomboid or lanceolate, the terminal largest.
Flowers white, fragrant, about 8 in. long, in few-flowered corymbose
terminal cymes ; pedicels 0-'7 in. Calyz-teeth linear, very variable in
length. Corolla-tube *6 in. long ; lobes 5, *3 by *2 in., acute. Berries
*3 in. long, subglobose.

JAUNsAR and TEHRI-GARHEWAL, 4-9,000ft. ; Korwé, Deoban,
Mund4li, etc.

Fl. May, June. Fr. Oct., Nov.

6. J. grandifiorum, Linn. ; Fl. Br. Ind. iii. 603 ; Brandis
For. Flora 313, Ind. Trees 452 ; Gamble Man. Ind. Timb. 469. Vern.
Chambéli, Jaunsar ; Joi, Garhwal.

A large glabrous scandent shrub, suberect in early life ;
branches ribbed. Leaves opposite, imparipinnate; leaflets 3-7,
sessile, the upper pairs generally confluent with the terminal leaflet ;
petiole marginate. [Flowers white, with faint pink streaks outside,
delightfully fragrant, in lax terminal cymes, rarely solitary and axil-
lary ; pedicles slender, *3-1 in. long. Calyx-teeth linear, half to two-
thirds the length of the corolla-tube. Corolla-tube about 1 in.;
lobes usually 5, about ‘5 in. long, elliptic. Berries of 2 carpels,
ellipsoid, ‘3 in. long.

JaUNsAR and TEHRI-GARHWAL up to 8,500 ft., e.g., Mundéli,
Deoté, Lambétach, etc., especially conspicuous at Bodyar.

Fl. May-July.

~2. Nyctanthes, Linn. ; G. P. n. 3.

1. N, Arbor-tristis, Linn. ; F1. Br. Ind. iii. 603 ; Brandis
For. Flora 314, Ind. Trees 442 ; Gamble Man. Ind. Timb. 469. Vern,
Kiirri, Din ; Harsingdr, Hind.

A small deciduous tree with quadrangular branches and grey
or greenish-white rough bark. Leaves opposite, 4-5 by 2:5-3 in., ovate,
acute, coriaceous, covered with stiff white hairs ; base rounded or
cuneate ; petiole *2-'56 in. long. Flowers sweet-scented, sessile, 3-7
together in pedunculate heads which are arranged in short tricho-
tomous cymes ; bracts elliptical. Calyz-tube 2 in.,, minutely 4-5-
toothed. Corolla-tube *3-°b in, long, oylindrical, orange-red ; limb
white, spreading ; lobes 5-8, “2-'3 in. long, emarginate, contorted in
hud. Anthers 2, subsessile, inserted near the mouth of the corolla-
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tube. Ovary 2-celled ; ovule 1 in each cell, erect. Capsulé *3-°5 in.
long, orbicular, compressed, chartaceous, 2-celled ; seeds exalbu-
minous.

Extremely common in the forests of the SAHARANPUR
SiwaLIKS, and’in some parts of the DG, as on the Nagsidh Hill and
the southern slopes of the HiMALAY4, e.g., at M4lkdt, Réjpur, etc.
Also at Kélsi in JaouNsar. Cultivated in gardens for its flower.

The wood is used only for fuel. The leaves are used for
polishing wood and also in country medicine as a febrifuge. The
flowers are collected and dried to separate the white corolla-lobes
which are then winnowed out, leaving the tubes, from which an
orange dye is extracted.

FL Aug.-Oct. Fr. Cold season.

3. Syringa, Linn, ; G. P. n. 6.

1. S. Emodi, Wall. ; FL. Br. Ind. iii. 605 ; Brandis For. Flora
306, Ind. Trees 4456 ; Gamble Man. Ind. Timb. 470. Vern. Skaphrot,
Jaunsar.

A large deciduous shrub ; branches lenticellate. Leaves 3.4
by 1°5-2 in., elliptic-oblong, short-acuminate, entire, slightly pubes-
cent beneath when young, glabrate and pale beneath when mature ;
base acute ; petiole ‘3-1in. long. Flowers whitish or purple, scented,
in dense-flowered thyrsoid panicles. Calyz subtruncate, about ‘1 in.
long, persistent, nearly glabrous. Corolla trumpet-shaped ; tube
*2-'4 long ; lobes 4, shorter than the tube, valvate, linear-oblong, tip
generally inflexed. Stamens 2, near the top of the corolla-tube ; an-
thershalf-exserted. Ovary 2-celled ; ovules 2 in each cell, pendulous ;
stigma bifid. Fruit a coriaceous capsule, ‘5-*7 in. long, cylindrical,
acute, slightly bent, loculicidally 2-valved ; seeds pendulous, linear-
oblong, flat, ridged along the middle, winged all round.

TEHRI-GAREWAL, JAUNSAR, and SiMrA HILL STATES, 8,-11,000
ft. : J&di and B4jdméré Blocks, Chachpur Range, ete.

Wood white, even and close-grained. The leaves are used as
fodder for goats ; cultivated in gardens for its flower.

Fl May-July. Fr. Sept., Oct.

t

4. Fraxinus, Linn.; G. P. n. 7.

1. F. floribunda, Wall. ; FL Br. Ind.iii. 605; Brandis
For. Flora 302, Ind. Trees 443 ; Gamble Man. Ind. Timb. 471,
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Alarge deciduous tree; bark ashy-grey ; smooth on young
poles, corky anddeeply furrowed on maturetrees. Leaves opposite,
imparipinnate ; rachis 5 8 in. long. Leaflets usually 7, less frequently
b or 9, lateral opposite, 3-5 by 1-3 in., ovate oblong elliptic or lanceo-
late, usually long-acuminate,falcately serrate, membranous, glabrous
above, pilose on the nerves beneath when young ; main lateral nerves
about 12 pairs, slender, joined by reticulated secondary nerves ;
petiolules "2--5in. long. Ir florescence a large terminal panicle ; pedi-
cels fascicled on the branches of the panicle.  Flowers about 15 in.
long, generally 2-sexual. Calyz minute, acutely 4-toothed, some-
what enlarged in fruit. Corolla-lobes *12 in. long, linear-oblong,
narrowed at both ends, induplicate-valvate in bud.  Stamens near
the base of the corolla tube; filaments about ‘1 in. long.  Ovary
2-celled : stigma 2-0id ; ovules 2 in each cell, pendulous. Frusit an
oblanceolate samara, 1-1'6 by ‘2--25 in., including the wing. Seed
solitary.

Cultivated in JAuNsaR about Chakrate and in TEHRI-GAREH-
waL ; also found indigenous in places e. g., at Phaphrota below
Deoban, Bear Garden near Chakrata, and at Kdlni ; not very common.

Wood white ,with a light reddish tinge, moderately hard and
tough ; no heartwood ; annual rings distinct : weight 48 lbs. per
c. ft. It is used for oars, ploughs, jhampan-poles, etc.

Fl. usually Apr., May. Fr. Aug., Sept.

b. Linociera, Swartz; G. P.n. 13.

1. L, intermedia, Wight : Fl. Br. Ind. iii. 609; Brandis
Ind. Trees 448 ; Gamble Man. Ind. Timb. 473.

A small tree. Leaves 4-8 by 2-3in., elliptic-oblong, acute
at both ends, chartaceous, glabrous; main lateral nerves 10°14
pairs ; reticulations prominent ; petiole ‘56 to 1°2 in. Inflorescence a
dense glabrous compound trichotomous panicle, generally axillary,
sometimes from the middle of the internodes; bracts lanceolate,
generally minute. Flowers whitish, male or 2-sexual, sessile or
nearly so. Calyz-lobes '1in., ovate, glabrous. Petals 4, *12-'2 in. long,
narrowly oblong, slightly connate in pairs. Anthers sessile or
nearly so. Ovary glabrous. Drupe *5-'7 by ‘3 in.

Only found on the edges of the Mothronwéla swamp and is
likely to oceur in similar other localities in the L6x. '

Wood white, moderately hard and close-grained.
El Mar.-May. Fr. Rainy season,
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6. Olea, Linn. ; G. P. n. 16.

Trees or shrubs. Leaves opposite, simple, entire or
toothed. Flowers often unisexual and dicecious, generally
in terminal panicles. Calyz 4-toothed or-lobed, or
truncate. Corolla-tube short, lobes 4 or 0.  Stamens 2,
epipetalous and exserted, or hypogynous (when the
corolla is wanting) ; anthers oblong. Ovary 2-celled ;
ovules 2 in each cell ; style short. Fruit a drupe, ellip-
soid ; endocarp hard; exocarp pulpy. Seed solitary,
pendulous ; albumen fleshy.

Analysis of the Species.

Lateral nerves indistinct, not glan lular ; under-
surface of leaves clothed with reddish

scales . . . . . . 1. O. cuspidata. \
Lateral nerves distinct, glardular at the
axils ; leaves wholly glabrous . . 2. 0. glandulifera.

1. 0. cuspidata, Wall.; Fl. Br. Ind. iii. 611; Brandis
For. Flora 307, ind. Trees 445. Syn.—O. ferruginen, Royle;
Gamble Man. Ind. Timb. 474. Vern. Kdu, Jaunsar ; Kahu, Hind.

A middle-sized tree; bark thin, smooth when young, ex-
foliating in narrow strips when old. Leaves 2-4 in. long, oblong-
lanceolate, cuspidate, entire, very coriaceous, dark-green and
shining above, thickly clothed beneath with a dense film of minute
red scales; margins slightly recurved ; midrib prominent ; petiole
about ‘2 in. Flowers bisexual, whitish, in axillary trichotomous
cymes, 1-2 in. long. Calyx nearly truncate or with 4 short teeth.
Corolla deeply divided ; lobes °1 in., elliptic, obtuse or acute with a
ridge along the middle, induplicate-valvate in bud. Anthers oval,
dehiscing laterally. Style short ; stigma bifid. Drupe *2-'3 in. long,
ovoid, black when ripe, supported by the remains of the calyx ;
endocarp bony ; pulp scanty, oily.

Fairly common in JAuNsAR and the OUTER HiMALAYa,
3,-6,000 ft. ; cultivated in DEHRA.

Sapwood whitish ; heartwood light-brown to nearly black, ex-
tremely hard, often beautifully mottled ; weight 65-82 lbs. pér c. ft.
1t polishes well and is much prized for turning, for combs and for
agricultural implements. Fairly straight branches are in great
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demand for the purpose of making inte walking sticks. The fruit is
eaten, and oil can be extracted from it.  The leaves are heavily
lopped for fodder.

Fl. Apr., May, and sometimes in September. Fr. Aug.-Nov.

2. 0. glandulifera, Wall. ; Fl. Br. Ind. iii. 612;
Brandis For. Flora 309, Ind. Trees 446 ; Gamble Man. Ind. Timb. 474.
Vern. Qasr, Gaild, Mélkat.

A moderate-sized tree ; branches lenticellate ; bark of stem,
rough. Leaves 4 by 2 in., ovate-lanceolate, long-acuminate, entire,
wholly glabrous ; margins slightly undulate ; base cuneate; main
lateral nerves 9-12 pairs, slender, with glands at their axils on either
side of the midrib ; petiole '5-1 in. long. Flowers cream-coloured, in
terminal orlateral compound trichotomous cymes. Calyz 4-toothed.
Corolla deeply divided ; lobes valvate, elliptic, ‘1 in. long. Anthers,
large. Ovary glabrate. Drupe °5 in. long, ovoid, somewhat oblique,
acute at the apex ; endocarp bony.

Fairly common along the OUTER HIMALAY AN TRACTS between
2,500 and 6,000 ft. : M4lkot Forest, Paléd, above Rajpur, Tons Valley
near Kélsi, etc. . Also Mothronwéla swamp in the D6x, 1,900 ft.

The wood is reddish-grey, hard and durable, weighing 54 lbs.
per c. ft. It takes a good polish and is avoided by insects. It is
used in construction, turnery and agricultural implements. The bark
is used in medicine, and the leaves are lopped for fodder.

Fl. Apr., May, occasionally during the rains. Fr. Cold season.

7. Ligustrum, Linn. ; G. P. n. 17.

1. L..compactum, Hook. f. & Th. ; Fl. Br. Ind. iii. 616’;
Brandis For. Flora 310, Ind. Trees 447 ; Gamble Man. Ind. Timb. 476.
Vern. Kakurchha, Jaunsar.

A small tree with grey bark; branches often lenticellate.
Leaves 3-5 by 1-2 in., elliptic-lanceolate, coriaceous, glabrous, shining
above ; petiole ‘2--3in.long. Flowers white, subsessile, in compound
racemes, which are~arranged in terminal panicles. Corolla-tube short,
funnel-shaped ; lobes oblong, induplicately valvate. Anthers half-
exserted. Ovary 2-celled, with 2 ovules in.each cell ; style of varying
lengths, the longest reaching to the base of the anthers ; stigma nearly
simple. Frust numerous, ‘2-'3 in. long, cylindrical, often elightly
curved. '

JaUNsSAR and TEHRI-GAREWAL, 4,-9,000 ft. ; Karambé Peak
(8ir D. Brandss), Lokhér, Kathidn, Koti, Ghutugédh, Binélgédh, etc.;
cultivated in DEBRA (Kowlégarh).
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Wood white, moderately hard, close-grained and durable.
The leaves are lopped for fodder.

Fl. Apr.-June. Fr. Nov.-Feb.

FaM. 53. APOCYNACEE ; G. P. ~. 106.

Erect or climbing shrubs, or trees, rarely herbs,
usually with milky juice. Leaves entire, commonly
opposite, sometimes whorled, very rarely alternate.
Flowers regular,” hermaphrodite, solitary or in cymes.
Calyx inferior ; sepals free or slightly connate at the
base, generally imbricate in bud. Corolla hypogynous,
gamopetalous, rotate or salver-shaped ; lobes spreading,
contorted or twisted (rarely valvate) in bud. Stamens
b, inserted on the tube, alternating with the corolla-
lobes ; anthers opening inward by longitudinal slits,
sometimes spurred downwards ; connective often adher-
ing to the stigma; pollen granular. Ouvary 1-celled,
with 2 parietal placentas, or 2-celled with axile placentas,
or of two distinct or more or less connate carpels ; ovules
2 to many in each, rarely solitary; style simple or
divided only at the base. Fruit a drupe or a berry, or of
2 drupes, berries or fallicles. Seeds pendulous, usually
bearing a tuft of long silky hairs ; albumen fleshy or
scanty, rarely 0.

Analysis of the Genera.

+ A. Leaves in pairs, opposite.
¢ B. Seeds naked.
Spinous shrubs, generally erect ; fr. a
2.or few-seeded succulent berry . 1. CaRrissa.
Unarmed erect shrubs; fr. of two 1-
many-seeded dry or fleshy follicles . 3. TABERNAMONTANA.
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B’, Seeds comose.
C. Trees or large erect shrubs.
Anthers included, free ; mouth of
the corolla-tube naked, white . 4. HOLARRHENA.
Anthers exserted, adherent to the
stigma ; mouth of the corolla-
tube with scales, usually orange. 6. WRIGHTIA.
C’. Climbing shrubs.
Corolla-lobes narrow ; carpels dis-

tinet.
Tips of corolla lobes deflected ;
seeds oft:n beaked . . 8. IcaNOCARPUS.
Tips of corolla-lobes not deflec-
- ted ; seeds not beaked . 9. TRACHELOSPERMUM.
Corolla-lobes broad ; carpels at
first connate . . . B, VALLARIS.

A’. Leaves whorled; seeds comose ;
anthers included.
Trees. Corona absent ; carpels distinct 2. ALSTONIA.
Brect shrubs. Corona present;
oarpels at first connate . 7. NEr1om.

1. Carissa, Linn. ; G. P. n. 17.

1. C. spinarum, A.DC., ; Fl. Br. Ind. iii. 631 ; Brandis
Ind. Trees 4556 ; Gamble Man. Ind. Timb. 480. Syn.—C. diffusa,
Roxb., Brandis For. Flora 321. Vern. Karaunda, Hind.

A small thorny evergreen shrub with light-grey bark and green
branchlets ; spines -6-1 in. long, often forked, generally at the base of
the branches. Leaves opposite, 1-1°6 by *7-1 in., ovate, acute, mucro-
nate, glabrate or pubescent beneath, coriaceous, dark-green and shin.
ing above. Flowers white, scented, in few-flowered corymbose
cy mes at the ends of the branches. Calyz-teeth b, lanceolate, ciliate,
Corolla-tube ‘5 in. long, cylindrical ; lobes 5, elliptic-lanceolate,
slightly shorter than the tube. Stamensincluded in the corolla-tube.
Ovary 2-celled, ovules 2 in each cell. Berry subglobose or elliptic,
+2--3 in. long, shining or pruinose, dark-purple and juicy when ripe.
Seeds 2, concavo-convex, not hairy. ¢

Extremely common and gregarious in scrub jungles alon
the foot of the SAmARANPUR Siwariks and in open glades an
stony soils (e.g., Thano) in the DON ; also found in the lower valleys,
up to 4,000£t., in Jauxsar and TEERI-GAREWAL.
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Wood hard, smooth and close-grained, and is used for turning
and for making combs. It isanexcellent fire-wood. The branches
are in great demand for dry fences, and the leaves are greedily eaten
by sheep und goats. The ripe berries have a sub-acid sweet taste,
and are much eaten by men and birds.

Fl. Apr. June. Fr. Cold season.

C. Carandas, Linn. ; Fl. Br. Ind. iii. 630. Vern. Karaunda,
Hind.—is cultivated in gardens at DERRA and SARARANPUR. It
resembles C. sptnarum in habit, but is usually a taller shrub with
larger leaves, and much larger and usually 4-seeded fruits.

2. Alstonia, Br.; G.P. n. 44.

I. A. scholaris, Br.; Fl. Br. Ind. iii. 642 ; Brandis For.
Flora 325, Ind. Trees 459 ; Gamble Man. Ind. Timb. 483. Vern.
Sdtidn, Chhdtidn, Chhdtwdn, Sdtni, Hind.

A tall evergreen tree with grey bark and verticillate branches ;
stem often fluted or buttressed. Leaves in whorls of 4-7, 4-8 by 1-
1'5 in., obovate elliptic-oblong or oblanceolate, subsessile or nar-
rowed into a short petiole *25-'5 in. long, coriaceous, glabrous and
shining above, dull and pale-green beneath ; lateral nerves numerous,
straight, terminating in an intramarginal vein. Flowers greenish-
white, in compact umbellately-corymbose cymes, the umbels
whorled. Calyz small, 5-lobed. Corolla ‘3-'6 in. diam., villous
inside ; lobes rounded, spreading, twisted in bud. Stamens above
the middle of the corolla-tube, included ; anthers acute. Ouvary
of two distinct carpels. Fruit of two long slender follicles over & foot
long and *2 in. diam., hanging in clusters. Seeds ‘3 in. long, alender,
flattened, peltately attached, densely ciliate with long hairs all round.

Not very common. Has been met with on the banks of the
Bidhéln4 Réu and at Kalimatti, Théno, Rikhikesh, Gularparéo,
Nakraunda and Kélsi,

Wood whitish, even-grained, porous, soft, light, but seasons
badly ; weight about 30 lbs. per o. ft. It is used in places for tea-
boxes and other kinds of packing-cases, and for scabbards, coffins,
blackboards, etc. The bark is bitter and possesses valuable medioi-
nal properties. .

.~ FL Dec.-Mar. Fr. May, June.
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3. Tabernazmontana, Linn. ; G. P. n. 46.

1. T. eoronaria, Br.; Fl. Br. Ind. iii. 646 ; Brandis For.
. Flora 322, Ind. Trees 460 ; Gamble Man. Ind. Timb. 485. Vern.
Chdndni, Dan. ’

An evergreen shrub, 10-15 ft. high, dichotomously branched,
with silvery-grey bark. Leaves 4-6 by 1-1°5 in., elliptic-oblong, acu-
minate, rather coriaceous, shining-green above, pale beneath ; mar-
gins undulate, narrowed into a short petiole *25-'5 in. long.  Flowers
pure white, fragrant, often (especially under cultivation) double.
Calyx-lobes short, broad-ovate, acute, glandular within. Corolla-
tube *7-1 in. long, slightly inflated in the middle ; limb 1-1'5 in. diam.,
mouth glandular; lobes obtuse, margins overlapping, curled. Stamens
inserted about the middle of the tube ; anthers acuminate. Carpels 2,
distinct, glabrous ; stigma 2-lobed. Fruit of two 3-ribbed somewhat
fleshy cylindrical follicles, 2-3 in. long, sessile or nearly so, recurved,
deep-red or orange inside. Seeds 3-6, oblong, with a fleshy red aril.

Valleys in the OUTER HIMALAYA, e.g., at Théno and adjoining
places, also about Réjpur. It is cultivated in gardens throughout
India for its large fragrant flower.

Fl. May-Aug. Fr. Cold season.

4. Holarrhena, Br.; G. P. n. b0.

1. H. antidysenterica, Wall.; Fl. Br. Ind. iii. 644 ;
Brandis For. Flora 32&, Ind. Trees 459 ; Gamble Man. Ind. Timb.
484. Vern. Kira, Hind.

A small deciduous tree with rough brown bark, exfoliating in
irregular flakes. Leaves opposite, 6-12 by 2-5 in., elliptic-oblong,
acute or acuminate, sub-coriaceous, glabrous ; lateral nerves 10-14
pairs ; base obtuse or cuneate ; petiole ‘2 in. or less. Flowers white or
cream-colour, slightly scented, 1-1'6 in. across, puberulous, in termi.
nal.corymbose cymes which are 3-6 in. in diam. Calyz deeply 5.
gartite ; lobes small, lanceolate, acuminate, with glands inside at their

age. Corolla-tube *3-'5 in. long, cylindrical, swollen at the base
round the anthers, throat contracted, naked ; lobes as long as the
tube, oblong, spreading, overlapping to the left. Anthers subsessile,
inserted near the base of the corolla-tube; cells rounded at the base.
Carpels 2, distinet ; ovules numerous ; style short, filiform ; stigma
oblong. Fruit of 2 distinot divaricate follicles, 8-16 by ‘2.4 in.,
spreading and incurved, smooth, usually with white specks.
Seeds numerous, ‘5 in. long, linear ; hairs silky, of a brownish-grey
colour, 15 to 2 in. long. ) .
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Very common in the D6~ and Saniraxeur ForzsTs ; also in
valleys up to 4,000 ft. in JAUNSAR and TEHRI-GARHWAL.

The wood is white, soft and even-grained ; weight about 40 Ihs.
per c. ft. It is said to be used at Sahéranpur for carving. It is also
used for turning and furniture, and beads are made.of it to be worn
round the neck as a charm. The bark, leaves and seeds are used in
medicine, especially the first for dysentery, whence the specific name.

New leaves Apr., May. Fl. May, June. Fr. Cold season.

5. Vallaris, Burm. ; G. P. n. 56.

1. V. Heynei, Spreng. ; Fl. Br. Ind. ii. 650; Brandis Ind.
Trees 462; Gamble Man. Ind. Timb. 486. Syn.—V. dichotoma,
Wall. ; Brandis For. Flora 327. Vern. Dudhi-bel, Safed-bel, Dtn.

A glabrous twining ghrub; bark ash-coloured. Leaves op-
posite, 2-4 by 1-1'6 in., elliptic-oblong, acuminate, gland-dotted,
glossy above ; petiole *3-°6 in., with glands at the axils, Flowers pure-
white, *7 in. across, fragrant, in lateral dichotomouscymes; pedicels
slender. Calyxz 5-partite ; segments ovate-oblong, obtuse. Corolla-
limb rotate, spreading ; tube short, with a broad throat. Stamens
woolly, inserted at the top of the corolla-tube; filaments short;
anthers exserted, connivent, forming & cone with the stigma at the
apex ; cells rigidly spurred. Carpels 2, at first connate ; style filiform.
Fruits 4-6 by 1-1'5 in., tapering from a rounded base; pericarp
thick. Seeds numerous, beaked, *6 in. long, with a tuft of hairs three
times their length at the hilum.

Common in the DN and SAHARANPUR FoREsTS ; also in low
valleys in JAUNSAR and TEHRI-GARHWAL.

The switchy branches are used for baskets in the Sahéranpur
Distriot.

Fl. Dec.-Apr. Fr. Jan.-Apr., next year.

6. Wrightia, Br.; G. P.n. 61.

1. W. tomentosa, Roem. & Sch.; FL Br. Ind. iii. 653 ;
Brandis For. Flora. 323, Ind.Trees 461 ; Gamble Man. Ind. Timb.
487. Vern. Diidhi, Hind.

A small deciduous tree with grey corky bark ; extremities
tomentose. Leaves opposite, distichous, 3-6 by 1 °5-3 in., elliptie,
caudate-acuminate, rarely obscurely serrulate, rather membranous,
velvety-tomentose often on both surfaces, always beneath, narrowed
into a petiole '2-'3 in. long ; lateral nerves 10-16 pairs.  Flowers 1 in
across, in many-flowered oorymbose terminal cymes; braots deci-
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duous. Calyz short, with 5-10 scales inside at the base; lobes
rounded, half the length of the corolla-tube. Corolla pale-yellow
with a fleshy orange-coloured corona of scales ; lobes oblong, over-
lapping to the left. Stamens inserted at the top of the corolla-tube ;
filaments short and broad, continued into a broad tapering connec-
tive ; anthers sagittate by the cells being spurred at the base, adherent
to the stigma. Ovary of 2connate carpels ; style filiform ; stigma
ovoid. Frust of 2 connate follicles, 8-12 by *5-'7 in., straight, cylindri-
cal, laterally compressed, rough with white specks ; follicles separat-
ing before dehiscing. Seeds numerous, *5-'7 in., slender, each with a
tuft of pure-white silky hairs at the lower end. '

Fairly common in the DN and SAHARANPUR FOREsTS, and
also found in the lower valleys (e. g., Bindlgddh,—8ir. D. Brand:s,
Dhéragédh, etc.) in JAUNsAR. Also in outer Himalayan open valleys
up to 4,000 ft. in TEBRI-GARHWAL.

Wood yellowish-white, moderately hard, close-grained, easy to
work ; heartwood not distinct ; weight about 40 1bs. per c. ft. Used
in turning, and carved into bowls, plates, combs, picture-frames, etc.,
at Sahdranpur. The bark of the stem and the roots are given as an
antidote to snake-bite and the sting of scorpions. The Nepalese are
said to use the milky juice to stop bleeding.

New leaves Apr., May. Fl. May, June. Fr. Cold season.

7. Nerium, Linn. ; G. P. n. 62,

1. N.odorum, Soland. ; F1. Br. Ind. iii. 655 ; Brandis For.
Flora 328, Ind. Trees 462 ; Gamble Man. Ind. Timb. 487. Vern.
Kanés, Hind.

An evergreen shrub with silvery-grey bark. Leaves usually in
whorls of 3, 4-6 by *5-1 in., linear-lanceolate or oblong, thickly coria-
ceous, acuminate, smooth dark-green and shining above, rough and
dotted beneath ; midrib stout ; lateral nerves numerous, parallel and
transverse ; petiole short. Flowers 16 in. diam., red white or rose-
coloured, generally sweet-scented, double under cultivation, in large
terminal racemose cymes. Sepals broad-subulate. Corolla funnel-
shaped ; lobes spreading, overlapping to the right. Corona-appen-
dages laciniate into numerous irregular segments. Stamens near the
top of the tube ; anthers sagittate, conniving around and adhering to
the stigma ; cells with long twisted appendages. Fruit 6-7 by ‘3-'4
in., rigid. Seeds linear, ribbed, villous with, and having a coma of,
greyish-brown hairs.

Found in dry Réu beds in the SAHARANPUR SIWALIKS, e.g., the
Chépri and Réni Réus ; not very common.
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“The bark and root are poisonous, and the leaves are used in
native medicine.”— Mr. J. S. Gamble.

Fl. Apr.-June and often throughout the year. Fr.Cald season.

V% 8. Ichnocarpus, Br.; G. P. n. 73.

1. I. frutescens, Br.; Fl Br. Ind. iii. 669 ; Brandis For.
Flora 327, Ind. Trees 464. Vern. Bel Kdmd, Din and Sahéranpur ;
Kaly Dudhi, Hind.

A twining shrub ; extremities and under surface of leaves rusty-
pubescent. Leaves 2-3by 1'5-2 in., elliptic-oblong or ovate-lanceolate,
acute or acuminate, glabrate and dark-green above, more or less
pubescent beneath ; petiole ‘2 in. Flowers ‘2-'3 in. diam., greenish-
white, more or less scented, in axillary and terminal leafy cymose
panicles, Calyz 5-cleft, with small glands inside; lobes ovate.
Corolla hypo-crateriform, about ‘2 in. diam., naked inside ; tube
swollen round the included anthers; throat contracted, villous ;
lobes narrowed, hairy inside, ciliate, overlapping to the right. An-
thers sagittate. Fruit of two distinct slender cylindrical follicles, 3-6
by ‘15in. Seeds numerous, *3 in. long, slender, pendulous, each with
& tuft of scanty white hairs at the hilum.

Common in the D6N and SanAraNPUR FoRESTS.

The thin switchy branches are used for making baskets in the
Sahdranpur District, and fishing-traps in Bengal. The root is often
used as a substitute for Sarsaparilla. -

Fl. Aug.-Nov. Fr. Feb.-Apr.

v
9. Trachelospermum, Lemaire; G. P. n. 82.

1. T, fragrans, Hook. f. ; Fl. Br. Ind. iii. 667 ; Brandis
Ind. Trees 464; Gamble Man., Ind. Timb.489. Syn. Ichnocarpus
fragrans, Wall. ; Brandis For. Flora, 327.

A tall climber, young parts pilose ; old stems strongly tuber-
cled. Leaves 3-56 by 1-1'6 in., elliptic-oblong, acuminate, sub-coria-
ceous, shining above ; patiole *15-'3 in. long. Flowers white, frag-
rant, in compound trichotomqus corymbose cymes. Corolla salver-
shaped, with & campanulate mouth ; tube ‘3 in. long ; lobes oblong,
hairy near the base, tips not deflected, overlapping to the right,
twisted to the left in bud. Amnthers spurred at the base. Folliclea
6-9 in. long, cylindrical, acuminate, incurved. Seeds ‘7 in, long, com-
pressed, smooth, having a coma of white haire. .
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JAUNSAR and TEHR1-GARHEWAL in moist shady ravines, 3,-6,000
ft.; Rémsu valley, Sendra, Mautérgéddh, etc. Alsoalong the banks of
the Ré-nadi and in the Mothronwala swamp in the DYN. )

- Might possibly be used for the same purposes as Ichnocarpus
frutescens. .
Fl. Apr.-June. Fr. Oct.-Dec.

The following plants belonging to this Family
deserve mention :—

‘ I%Mﬁa_mm@ﬁ Benth.; Fl. Br. Ind. iii. 632.—
A small shrub about 2 ft. high. Leaves 3-7 in. long, elliptic or obo-
vate-lanceolate, short-petioled, soft. Flowers pink, about *5-'7 in.
long., in long-peduncled many-flowered cymes which are 1-2 in.

diam. Fruit an oblique drupe, about ‘3 in. long, black when ripe.
Found at Lachiwéla in the DGN. Fl. Nov., Dec.—G. P. n. 20.
' 2. Thevetia neriifolia, Juss.; Vern. Pild Kanér.—An ever-
green shrub with narrow-linear leaves resembling those of Nerium
odorum, and large fragrant yellow flowers. Frusi a 2-celled drupe.
Cultivated for its flower.—G. P. n. 27.

3. Plumeria acutifolia, Poiret; Fl. Br. Ind. iii. 641; Vern.
Guildchin, Gilchin, Dan. A soft-wooded small deciduous tree with
thick fleshy branches and scattered leaves. Flowers white, fragrant,
yellow in the centre. Fruit follicular ; seeds winged. It is a native
of tropical America but has been naturalised in many parts of India,
and is much planted about temples and Mahomedan burial gronnds
throughout N. India.—@G. P. n. 41.

Fau. 54. ASCLEPIADACE L ; G. P. ~. 107.

Herbs ot shrubs, often climbing, generally with milky
juice and noted for strong fibre. Leaves opposite, simple,
entire, exstipulate. Flowers regular, bisexual, 5-merous,
usually in axillary cymes. Calyz inferior, deeply 5-
Iobed or divided; segments imbricate. Corolla-tube
short ; lobes valvate or twisted-imbricate, with & corona
of scales at the throat called the outer or corolline corona.
Stamens b, rarely free, generally connate into a short
‘fleshy column which usually bears a ring or series of
processes that are attached to the filaments or to the
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back of the anthers : this is called the inner or staminal
corona. (Ohly ix rare cases are both coronas present or
both absent.) Anthers adnate to the stigma by the
connective ; pollen in granular or waxy masses which
are usually united in pairs (one belonging to each con-
tiguous anther) to glands situated at the angles of the
stigma. Ovary superior; carpels 2, distinct; ovules
many, in 2 series in each carpel ; styles 2, uniting in the
stigma which is H-angled. Fruit of two follicles, or of
only one by abortion ; seeds usually compressed or flat,
with a tuft of silky hairs (coma) at the hilum ; albu-
men copious.
Analysis of the Genera.

Filaments free; pollen-masses granular, in
pairs in each cell.

Coronal scales free, not aristate . 1. CRYPTOLEPIS.
Coronal scales connate into a lobed rmg 3
lobes long-aristate . . 2. PERIPLOCA.

Filaments connate into a staminal tube,

pol.-masses waxy, solitary in each cell.
Anthers with & membranous tip. ;

Stem erect. Corolla-lobes valvate ;

follicles stout, oblique . 3. CALOTROPIS.
Stem twining. Corolla-lobes va.lva.te,
follicles slender, straight . . 8. HETEROSTEMMA.

Stem twining. Cor.-lobes overlapping.
Follicles stout, straight.
Corolla urceolate or campanulate.
Corona on the corolla-tube . 4. GYMNEMA.
Corona on the staminal column.
Cymes axillary ; coronal scales

simple . 6. MARSDENIA.
Cymes genemlly mterpeblola.r H
coronal scales notched 7. PERGULARIA.
Corolla rotate ; corona of spreading
scales . . . 9. DREGEA.
Follicles slender, strmght . . b. GONGRONEMA.

Anthers without & membranous tip.
Leafy shrubs, more or less twining .
A leafless erect shrub. . . .

ot ot

0. LEPTADENIA.
1. ORTHANTEERA.
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1. Cryptolepis, R. Br.; G.P.n.6.

1. C. Buchanani, Roem. & Sch.; Fl. Br. Ind. iv.5;
Brandis For. Flora 330, Ind. Trees 467 ; Gamble Man. Ind.
Timb. 490. Vern. Dudhi, Medhd-singhi, Din ; Kardntd, Hind.

A large climbing shrub with milky juice. Leaves 3-6 by 1-25
in., oblong or elliptic, acute or acuminate, coriaceous, glabrous and
shining above, glaucous beneath; nerves many, slender, nearly
horizontal, terminating in intramarginal veins ; base acute ; petiole
*3-+5in. long. Flowers pale-white, in short peduncled lax dichotomous
cymes. Calyz with 5 scales within, short, acute. Corolla *6-°7 in.
diam. ; tube short, throat naked ; lobes linear, twisted in bud. Corona
of 5 fleshy clavate scales, included within the tube. Stamens free,
included ; filaments short, with a broad base; anthers sagittate,
with a tuft of hairs at the back, tips acuminate, conniving. Stigma
broadly conical. Follicles 2-4 by *5-7 in., in divaricate pairs, narrow-
lanceolate, straight, somewhat compressed ; seeds compressed, oblong-
ovate, with a tuft of hairs at the hilum which are about 1 in. long.

Common in the StwALIE D1visioN, and also met with up to
4,000 ft. in the HiLLs, e.g., Bindlgddh, Thadiar, etc.

The milk of this climber quickly coagulates into a substance
resembling caoutchouc and may be used for repairing punctures
in bicyele tires.

Fl. May, June. Fr. Cold season.

2. Periploca, Linn. ; G. P.n. 26.

2. P, calophylla, Falc.; Fl. Br. Ind. iv. 12; Brandis
For. Flora 330, Ind. Trees 467. Vern. Pdrh, Jaunsar.

A glabrous shrub with slender branches. Leaves about 3 by *5
in. or smaller, narrow-lanceolate, long-acuminate, coriaceous, shin-
ing ; lateral nerves very numerous, parallel ; petiole *2-3 in. Flowers
inlax cymes. Calyz glandular within ; lobes ovate, obtuse. Corolla
*3 in. diam., rotate, pinkish or pale-yellow ; lobes ovate, longer than
the tube, usually hairy on the upper surface, greenish below. Corona
of 5 thick scales, connate into a 10-lobed ring, usually crowned with
5 filiform aristas. Stamens included, free ; filaments short ; anthers
bearded at the back and cohering laterally ; pollen granular. Stiyma
convex. Follicles about 6 by *3 in., in divaricate pairs, cylindrical ;
seeds lineur, *5-'7 in. lorg ; coma over 1 in. long.

In shady ravines in the OuTER HIMALAYA, e.g., Sansért
Khél4. Also in the Toxs VALLEY, e. g., Khanigédh.

FL. Apr.,, May. Fr. Cold season.
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3. Calotropis, R. Br. ; G. P. n. 51.

Erect shrubs with milky juice. Leaves usually sub-
gessile ; rather fleshy. Flowers in umbelliform cymes.
Sepals glandular within. Corolla-tube broad-can pan-
ulate ; lobes ovate, valvate. Corona of 5 compressed
fleshy appendages, adnate to and radiating from the
staminal column, spurred at the back. Anthers with a
broad membranous tip, inflexed on the stigma ; pollen-
masses waxy, stipitate, pendulous. Stigma depressed,
pentagonous. Follicles single, thick, straight on the
ventral and convex on the dorsal side, very oblique and
sharply incurved near the base ; seeds with a silky coma.

Analysis of the Species.
Coronal scales truncate ; lower-buds ovoid ;
corolla-lobes spreading . . .
Coronal scales acuto; flower-buds hemi-
spherical ; corolla-lobes erect . . 2. C. procera.

1. C. gigantea, R. Br. ; Fl. Br. Ind. iv. 17 ; Brandis For.
Flora 331, Ind. Trees 471 ; Gamble Man. Ind, Timb. 491. Vern.
Maddr, Safed Ak, Hind.

A middle-sized shrub ; young parts covered with adpressed
white tomentum ; bark pale. Leaves subsessile, 4-8 by 1-4 in., obo-
vate or oblong, acute or acuminate, coriaceous, cottony beneath ;
base cordate. Flowers downy outside, on long pedicels arranged in
axillary or subterminal pedunculate simple or compound umbels or
corymbs ; buds ovoid. Corolla dull-purple or white, *5-1 in. diam. ;
lobes ovate-lanceolate, spreading. Corona-scales elongated but
truncate at the apex, hairy. Follicles 3-4 in. long, recurved ; seeds
ovate, ‘25 in. long, with a bright silky-white coma.

Believed to be found in the D6~ and possibly also in the
SaHARANPUR DISTRICT, but is certainly very rare in our area.

The hair of the seeds makes a good stuffing material for
pillows and cushionsand mixed with a small proportion of ordinary
cotton may be spun into thread. The fibre of the stems is used for
bow-strings, fishing-lines and nets. The wood is made into gun-
powder charcoal in the Deccan. The acrid juice and the roots are
used in country medicine.

Fl. and fr. throughout the year.

1. C. gigantea.
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2. G, procera, R.Br.; Fl. Br. Ind.iv. 18 ; Brandis For.
Flora 331, Ind. Trees 472, Gamble Man. Ind. Timb. 491. Vern. 4%,
M addr, Hind. .

Habit, leaves and inflorescence as of the preceding species,
excepting that the leaves, 8-9 by 4 in., are more gradually narrowed
and somewhat less cottony beneath when mature, and the peduncles
rather longer. Flowers purplish-red, silvery outside, odorous ; buds
hemispherical. Corolla-lobes erect. Corona-scales acute, nearly as
broad as long, glabrous or pubescent. Follicles as of the last species.

Economic uses, as of C. gigantea.

Common throughout the SAHARANPUR and DéN DisTrICTS,
generally in fallow lands and rdu-beds, e.g., Rénipur, Phindowila,
ete. Also found in low valleys in the HiLLs, e.g., Bindlgadh, Silgadh,
etc

FL and fr. throughout the year, but chiefly in the cold season.

C. Acia, Ham. ; F1. Br. Ind. iv. 18,—occurs in grass-lands
about Lachiwéla in the DUN. It isan herbaceous plant with petiol-
ate leaves, otherwise closely resembling C. procera.

4. Gymnema, R. Br, ; G. P. n. 101.

~ 1. G, tingens, W. & A.; FlL Br. Ind. iv. 31; Brandis
Ind. Trees 469.

A large twining shrub, almost wholly glabrous, old stems
covered with retioulating ridges of white cork. Leaves 4-6 by 2-3'5
in., ovate, often cordate, membranous, acuminate or caudate ;
petiole 1-1'7 in. long. Cymes 4-6 in., corymbosely racemose, ped-
uncle shorter than the petioles ; bracts oblong. Flowers ‘3 in. diam.,
pale-yellow. Sepals glabrate. Corolla-lobes broadly ovate or oblong,
glabrous. Corona of double villous processes inside the corolla-
tube and below the sinuses. Filamentsconnate into a short column ;
anther-tips small, membranous; pollen-masses one in each cell,
waxy, stalked, erect. Stigma exserted. Follicles generally single,
3:5-4'6 by *7-1'2 in., uniformly tapering and acute at both ends
smooth and glabrous, slightly boaked. Seeds comose.

Nakraunda and Kéluwéla in the DON, not very common.
Fl. June-Aug. Fr. Nov.-Jan.
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b. Gongronema, Dcne. ; G. P. n. 102.

1. G. nepalense, Dcne.; Fl. Br. Ind. iv. 33 ; Brandis
Ind. Trees 471.

A large twining shrub ; young shoots and infloresoetice ‘pube-
scent. Leaves 4-6 by 2-3'5 in., oblong elliptic or ovate, acuminate,
membranous or subcoriaceous, glabrous above, puberulous along the
nerves beneath ; main lateral nerves about 8 pairs, arcuate, the lowest
peir from near the base ; base rounded, less frequently suboordate ;
petiole *8-1'7 in. long, rather slender. Peduncles 2-6 in. long, axillary,
usually 1 to each pair of leaves, generally branching into 3
divaricate umbel-bearing arms ; pedicels 2-°3 in., slender. Flowers
yellow, *25 in. across. Calyz small, 5-partite. Corolla’campanulste ;
tube and lobes of about the same length, the latter ovate, slightly
overlapping to the right. Coronal scales generally absent. Anthes-
tips inflexed, concealing the stigma ; pollen-masses solitary in eash
cell, waxy, erect. Stigiu clavate or conical. Follicles 2'6-3 by
*2-'3 in.,aouminate, thin-walled ; seeds ‘3 in. long, linear ; coma of
very fine white silky hairs about 1 in. long.

Fairly common in the DN ;—Lachiwdla, Réipur, Bindsl
nil4, ete.

The strong fibre is used for the same purposes as that of
Hardenia.

Fl. Aug., Sept. Fr. Sept., Oct.

6. Marsdenia, R. Br. ; G. P. n. 108.

Twining shrubs. Leaves more or less membranous,
often cordate. Flowers (in the species described below)
in corymbosely branched compound cymes. Calyx
b-partite. Corolla usually campanulate, often with a
brush of short hairs at the throat ; lobes spreading, over-
lapping to the right. Coronal scales 5, erect, adnate to
the back of the anthers. Anthers with an inflexed tip ;
pollen-masses waxy, stipitate, erect. Stigma truncate
or beaked. Follicles usually in divaricate pairs, lanceo-
late ; seeds comose.
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Analysis of the Species.

Coronal scales far exceeding the anther-tips ;
leaves cordate, velvety ; follicles trans-
versely rugose, beaked . . . 1. M. Royles.

Coronal scales not exceeding the anther-tips ;
leaves cordately 2-lobed, glabrescent ;
follicles longitudinally wrinkled, not
beaked . . . . . .

1. M. Roylei, Wight ; Fl. Br. Ind. iv. 35; Brandis For.
Flora 333, Ind. Trees 470 ; Gamble Man. Ind. Timb. 492. Vern.
Marua-bd (1), Dan ; Khdrchu, Jaunsar.

A twining shrub ; young parts soft-tomentose. Leaves 3-6 by
2-4'6 in., ovate, acuminate, often velvety beneath ; base usually
deeply cordate; petiole 1'5-2 in. Cymes 1-1'6 in. diam., much
smaller and fewer-flowered than in M. tenacissima. Flowers some-
what larger. Calyx hairy outside. Corolla-lobes *16-°25 in. long,
hirsute inside. Follicles 3 by 1-1'6 in., with a beak-like tip,
transversely rugose j pericarp thick ; seeds -5 in. long.

Outer slopes of the HIMALAYA ; and also in JAUNSAR and
TERRI-GARHWAL, up to 7,000 ft. Common at Mussoorie.

It yields a silky-white strong fibre which is used for fighing-
lines and similar other purposes.

Fl. May, June. Fr. Cold season.

2. M. tenacissima, W. & A.; Fl. Br. Ind. iv. 35
Brandis For. Flora 333, Ind. Trees 470 ; Gamble Man. Ind. Timb. 492
Vern. Marua-bel, Dian.

A large twining shrub; extremities soft-tomentose; bark
groy, corky and deeply furrowed on old stems. Leaves 4-6 by
3-4 in., broad-ovate, cordately 2-lobed, acuminato, pubescent or to-
mentose when young ; petiole 2-4 in. long. Flowers in corymbosely
branched cymes. Corolla *2 in. diam. ; lobes oblong, ciliate. Folls-
cles 4-6 by 1-'2 in., lanceolate, finely pubescent, longitudinally
wrinkled ; pericarp very thick ; seeds ovate-oblong, *5 in. long.

Occasionally in Khair forests of the DN and along the foot
of the HiMarAYA. Less frequently in 841 areas.

The bark of young shoots yields a silky-white fibre of great
strongth, used for fishing-lines by the Goorkhas and for bow-strings
by the * Mountaineers of Rajmahal.”—S8ir D. Brandis. The coagu.
lated milky juice can be used as India-rubber,

Fl. Apr.,, May. Fr. Cold season. |

2. M. tenacissima.
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7. Pergularia, Linn. ; G. P. n. 110.

1. P, pallida, W. & A.; Fl. Br. Ind. iv. 38 ; Brandis For.
Flora 334, Ind. Trees 470 ; Gamble Man. Ind. Timb. 493.

A large twining shrub with corky bark on old stems ; young
parts pubescent with soft curved hairs. Leaves 2-4 by 1:2-3 in.,
ovate, cordate, acute or acuminate, entire, rather membranous,
tomentose or pubescent beneath until mature ; lateral nerves up to
6 pairs; petiole ‘8-1'3 in. long. Cymes very often interpetiolar,
umbelliform, hairy ; peduncle up to *5 in. long; pedicels *3-°7 in.
long, slender, much crowded. Flowers *5-7 in. across, yellowish-
white, inodorous; buds oblong or oblanceolate. Calyz °15-'2 in.
long, campanulate ; segments subulate, cilinte at the edges. Corolla-
tube as long as the calyx somewhat swollen at the base ; lobes linear,
+2-+4 in. long, overlapping to the right. Coronal scales adnate to the
back of the anthers ,erect, flattened, acute, membranous ; pollen-
masses erect, waxy. Follicles 3-4 by 1 in., lanceolate, longitudinally
wrinkled ; seeds ‘4 in. long, broad-ovate, concave, comose.

Not uncommon in the DN, e. g., at Karwdpani and Lachiwéla.
The fibre of young shoots may be found useful.
FleMay-July. Fr. Sept.-Nov.

8. Heterostemma, W. & A. ; G. P.n. 114.

1. H. alatum, Wight; Fl. Br. Ind. iv. 47; Brandis
Ind. Trees 473.

A twining shrub; branches with two lines of grey hairs.
Leaves 3-6 by 2-4 in., ovate elliptic or oblong, entire, acute or acu-
minate ; nerves 3-4 pairs, winged beneath, the first two pairs sub-
basal ; baso rounded or cuneate ; petiole 1-2in. long.  Flowers yellow;
about °5 in. diam., usWelly in racemose cymes ; peduncles about 5 in.
Jong, stout ; pedicels ‘2°-5 in. long, slender. Calyz small, 5-partite.
Corollarotate ;lobes triangular, valvate. Corona of 5 large spreading
horizontal lobes ; pollen-masses minute, erect, waxy. Stigma trun-
cate, 5-angled. Follicles double, divaricate through nearly three
right angles and therefore pointing obliquely upward, 3-56 by *2-'3
in., straight, pointed ; pericarp thin ; seed about °5 in. long, dark-
brown, membranous ; coma about 1 in. long,brownish-white.

Low valleys in JAUNSARand TEHRI-GARHWAL, up to 5,000 f¢. ;
rather scarce : Thadidr.— Mr. J. 8. Gamble.

Fl. Rainy season. Ft. Cold scason, !
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9. Dregea, E. Meyer; G. P. n. 117.

1. D. volubilis, Benth.; Fl. Br. Ind. iv. 46, Brandis
Ind. Troees 468 ; Gamble Man. Ind. Timb. 493.

A stout twining shrub with a woody stem, and usually with
rather stout and stiff branches ; innovations generally hoary-tomen-
tose. Leaves 3-5 by 2-3'56 in., ovate, entire, acute or acuminate,
rather ooriaceous, usually tomentose beneath when young; main
lateral nerves up to 5 pairs ; base rounded truncate or cuneate, less
often cordate ; petiole rather stout, '8-2 in. long. Cymes axillary or
interpetiolar, umbelliform ; peduncles 1-3 in. long, slender, drooping;
pedicels ‘5-1°6 in., rusty-scaberulous. Flowers green, ‘3-°5 in. diam.
Calyx about °1 in. across, stellate. Corolla dark-green, cup-shaped ;
lobes broadly triangular, overlapping to the right. Coronal scales 5,
fleshy, hemispherical, adnate to the very short column, spreading,
inner angle cuspidate ; pollen-masses erect, waxy. Stigma dome-
shaped. Follicles usually double, 3-4 by 1-12 in., lanceolate,
longitudinally ribbed, velvety until mature, afterwards minutely
tomentose ; seeds "3-°4 in. long, broad-elliptic, concave, shining, with
sharp edges ; coma of very fine white silky hairs about 1'5 in. long.

Very common in Khair forests in the Siwarrx Divisios,
especially in the Jumna and $6ng Valleys, up to 6,000 ft.® Also in
low valleys in JAUNSAR, e.g., Kénda, 4,500 ft. s -

Fl. Apr.-June, Fr. Cold season.

10. Leptadenia, Br.; G. P. n.125.

1. L. reticulata, Wight ; F1. Br. Ind. iv. 63, Brandis
Ind. Trees 472 ; Gamble Man. Ind. Timb. 493.

A diffuse twining shrub with corky bark on old stems ; young
parts hoary. Leaves 2-3 by 1-1'5 in., ovate objong or elliptic, acute,
eatire, coriaceous, pale, glaucous beneath ; lateral nerves 6-8 pairs but
very faint ; base rounded cuneate or acute. scarcely cordate ; petiole
3 13 in. Cymes axillary, umbelliform, *5-1in. diam., many-flowered ;
peduncle ‘3-'6 in. long, rather stout; pedicels of varying lengths.
but never exceeding the peduncle. Flowers dirty-or brownish-
white, ‘2 in. diam. Calyz half the length of the flower ; lobes
acute or obtuse. Corolla rather fleshy ; lobes pubescent, with mae-
gins folded inward, hooked andbearded at the tip, valvate in bud.
QOorona doublv—oorolline of 5 scales between the corolla-lobes,
staminal of an undulate wing at the base of the anthers. Stigma
inoluded, G-angled. Follscles gemerally solitary by abortion, 2-3
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by °6-'7in,, straight, turgid, very hard, smooth. with @ thick curved
beak ; seeds '5 in. long, nairow-ovoid, flat, winged, comose at the
hilum.

Along the foot of the SanAraNrur Siwarigs : Khard. Bar.
kéld, Rénipur, etc. Also grass lands near Mothropwéla, DEHRA
Don.

Fl. May-July. Fr. cold season.

11. Orthanthera, Wight ; G. P. n. 125.
(United with Lepfadenta in the ‘‘ Gen. Plantarum.’’)

1. O, viminea, Wight; Fl. Br.Ind. iv.64; Brandis For.
Flora 335, Ind. Trees 472; Gamble Man. Ind. Timb. 493. Vern.
Mahair-ghds, Khip, Hind.

A small erect twiggy leafless green shrub. Flowers about -2
in. long, dirty-brown, m few-flowered woolly cymes ; peduncles 2-1
in.long. Calyx parted nearly to the base ; sepals lanceolate, without
glands. Corolla salver-shaped ; tube cylindrical ; lobes oblong, val-
vate in bud. Corona double, corolline of minute scales alternating
with the corolla-lobes, staminal an undulating ring below the anthers;
anthers without a tip; pollen-masses stipitate, erect.. ; Follicles
politary, 4-6 in. long, linear, compressed, erect; pericarp thin,
brown inside ; sgeds ‘2 in. long, brown; coma of very fine siky
hairs about 5 in. long.

Found in the rdu-beds of the SAnARANPUR ForrsTs ; also in
the 86ng, Stuswa and Ganges rivers in tae DUN.

Tho flower-buds are eaten as & vegetable in Oudh, and rope
is made of the fibre.

Fl. Feb.-May. Fr. Sept.-Nov.

Tylophora tenuis, Bl ; Fl. Br, Ind. iv. 42,—is a very graceful
slender httle twiner found in grass Jands near Nakraunda in the Déx
and towards Khari in the SanAraNpur DisTrIcT. Leaves rather
fleshy, 1-1'5 in. long, ovate-elliptic or oblong, acute or apiculate ; base
rounded or cordate ; nerves indistinct ; petiole *1-'3in. long. Flowers
small, dark-purple, few together on a simple or branched filiform
peduncle ; pedicels ‘3-8 in. leng. Pollen-masses suberect, waxy.
I'a(l}licl;a 3 in.l l(}ng. drooping ; pericarp membranous. Fr. Qot.-Dec.
—@. P. n. 103.

L2
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Fam. 55. LOGANIACEZLE; G.P.~.108.

Trees, shrubs or herbs. Leaves opposite, simple,
“with interpetiolar stipules or a raised transverse line at
the internodes. Flowers regular, in simple or compound
axillary or terminal cymes. Calyx small, 4-5-toothed.
Corolla 4-5-partite, imbricate or valvate. Stamens
epipetalous, alternating with the corolla-lohes. Ovary
free, 2-celled ; ovules one or many in each cell ; style
simple ; stigma simple or 2-lobed. Fruit a berry or
a capsule, 1-many-seeded ; albumen copious.

Analysis of the Genera.
Erect shrubs. Cor. imbricate ; fruit a capsule . 1. BUDDLEIA.
Scandent shrubs. Cor. valvate ; fruit a berry. 2. GARDNERIA.

1. Buddleia, Linn.; G.P.n.14.

Trecs, shrubs or herbs, usually mealy- or woolly-
tomentose. Leaves united by a stipular line. Flowers
tetramerous. Corolla-lobes imbricate in bud. Stamens
4 ; filaments very short. Stylelinear ; ovules many in
each cell ; st’gma obscurely 2-lobed. Capsule septi-
cidally 2-valved ; seeds small, many.

I Analysis of the Species.

Flowers in interrupted panicles of heads;
leaves broad and tomentose on both

surfaces . . . . . 1. B. paniculata.
Flowers in panicles of dense spikes ; leaves
narrow and glabrous above. . . 2. B. asiatica.

1. B. paniculata, Wall. ; Fl. Br. Ind. iv. 81 ; Brandis
For. Flora 318, Ind. Trees 475; Gamble Man. Ind. Timb. 495.
Veru. Sendror, Jaunsar,

An evergreen shrub with a crooked stem ; bark thin, light-
very, peeling off in long strips ; extremities rusty-tomentose. Leaves
4.6 by 2 in,, variable from lanceolate to ovate-triangular, dentate
crenate or sub-entire ; petiole 5-1'5 in.  Flowers fragrant, subsessile
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in pedunculate heads or clusters forming an irregular panicle. Calyz
*15-'2 in., urceolate, woolly outside ; teeth short. Corolla pink and
white, tomentose outside, tubular ; lobes rounded, obtuse. Capsule
ellipsoid, ‘2 in. long.

Fairly common in JAUNSAR and TEHRI-GARHWAL, 4,000-7,500
ft., especially on exposed sunny slopes ; e.g., Deoban, along the Lower
Chakrata road ; Luhasu Block, Lambéatach ; etc.

Wood moderately hard and close-grained, weighing 41 1bs. per
c. ft., but is used only as fuel. Likely to be useful in re-stocking bare
hillsides.

Fl. Apr., May.

2. B. asiatica, Lour.; Fl. Br. Ind. iv. 82; Brandis
For. Flora 318, Ind. Trees 475 ; Gamble Man. Ind. Timb. 495.
Vern. Dudhid, Dan.

A large evergreen shrub ; bark thin, grey ; extremities denscly
clothed with soft grey tomentum. Leaves 4-6 by 1-1'2 in., lanceo-
late, serrulate, glabrous and dark-green above, densely grey- or
white-tomentose beneath ; petiole ‘2 in. or 0. Flowers odorous
sessile, in dense bracteate spikes arranged in large leafy termins,f
panicles. Calyz ‘152 in.,, campanulate; teeth triangular.
Corolla-tube urceolate ; lobes short, rounded, imbricate, at first
white but fading into deep purple. Capsule 2--3 in. long, ellipsoid ;
valves bifid.

Common in ravines and grass lands in the SiwALIK DIvIsION,
and is often planted in gardens for ornament.

Wood tough and moderately hard. The branches would prob-
ably make good walking-sticks. Weight 44 lbs. per c. {t.

Fl. Mar., Apr.

Gardneria, Wall.; G. P. n. 30.

1. G. angustifola, Wall.; Fl. Br. Ind. iv. 93 ; Brandis
Ind. Trees 477 ; Gamble Man. Ind. Timb. 499.

A large scandent glabrous shrub. Leaves opposite, 3-4 by 1
in., lanceolate, acuminate, entire, glabrous, rounded or acute at the
base ; petiole ‘2-'3 long. Flowers about ‘5 in. across, solitary, on
nodding filiform axillary peduncles ‘4-1 in. long. Calyz small, deeply
4-5-lobed. Corollu rotate ; lobes *2 in. long, thick, valvate in bud.
Stamens 4-5, on the corolla-tube ; anthers subsessile; cells ovate,
subconnate. Ovary 2-celled ; ovule 1 in each cell ; style cylindrical 3
stigma 2-lobed. Fruit a scarlet berry, *3 ju. diamy .

Found at Mussoorie and in the Bear Garden below Chakrata.
Very scarce. .
FL June, July.
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Order 7—POLEMONIALES.

Fam. 56. BORAGINACEZ ;G. P.~. 112.

Herbs, shrubs or trees. Leaves simple, alternate,
rarely subopposite or opposite. Flowers in simple or
compound usually-terminal cymes, rarely solitary or
axillary. Calyz persistént ; lobes usually 5, valvate in
bud. Corolla hypogynous, gamopetalous, often with
scales in the throat ; segments as many as those of the
calyx, gencrally imbricate in bud. Stamens epipetalous,
alternating with the corolla-lobes. Ovary superior, of two
carpels, entire or 4-lobed ; cells usually 2-ovuled ; style
simple or {forked, terminal or gynobasic (from between
the lobes of the ovary). Fruita drupe with 1-4 kernels,
or separating into 2-4 nutlets ; seeds erect or oblique.

Analysis of the Genera.

Style twice forked ; fruit at least 5 in. diam.,

usually 1 ¢ llcd 1-seeded . . 1. Corpia.
Style 2-fid ; fruit up to ‘2 in. diam., with 1- 1
kernels . . . 2. EOBETIA.

1. Cordia, Linn. ;G.P.n. 1.

Trees or shrubs. Leaves alternate, rarely Rub-
opposite, petioled, usually coriaceous. Flowers often
polygamous, in terminal or leaf-opposed cymes. Calyz
4-5-toothed ; tecth accrescent in{ruit. Corolla funnel-
shaped ; lobes 4-8 Stamens 4-8; filaments hairy.
Ovary entire, 4-celled. J ovule in each cell ; style twice
bipartite, teyminal.* Drupe ovoid; endocarp hard,
ususlly 1-celled by abortion; albumen O.
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Analysis of the Species.

Leaves broad-ovate, glabrescent ; calyx notribbed 1. C. Myza.
Leaves rotundate, scabrous above, tomentose be-
neath ; calyx ribbed . . . . 2. C. vestita.

1. C. Myxa, Linn.; FL Br. Ind. iv. 136 ; Brandis For.
Flora 336, Ind. Trees 478 ; Gamble Man. Ind. Timb. 500. Vern.
Lassord, Lasstird, Lessord, Hind.

A middle-sized deciduous tree, usually with a long bole ; bark
grey or brown, with shallow longitudinal wrinkles. Leaves variable,
3-6 by 2-4 in., broad-ovate, crenate or wavy at the margins, coria-
ceous, obscurely hairy beneath when young, from slightly scabrous to
glabrous above ; base rounded or cuneate ; lateral nerves 4.6 pairs,
the first pair sub-basal ; petiole ‘5-2 in. Flowers white, polygamous,
upually pentamerous, in loose ebracteate corymbose cymes. Caly2
*1-°15in., irregularly toothed, not ribbed, accrescent in fruit. Corolla-
Jobes °1--12 in.; tube hairy within. Drupe yellow and glossy
when ripe, usually 1-seeded, filled with a viscid sweetish pulp.

Common in the DYN and Samiranrur Forests, affecting
shady ravines. Also Tops and other low Valleys in Jaunsar
and TEHRI-GARHWAL.

Wood soft and porous, but scasons well and is fairly strong,
used chiefly for fuel ; weight 331bs. perc.ft.  Thefibreof the bark
is made into ropes and is used to caulk boats. The fruit is eaten,
both tender and ripe. The viscid pulp of the ripe fruit is used as
bird-lime. Tho lcaves are often used as plates.

FL Mar., Apr. Fr. May-July.

2. C, vestita, Hook. f & Th.; FL Br.Ind. iv. 189;
Brandis For. Flora 338, Ind. Trees 480 ; Gamble Man. Ind. Timb. 502,
Vorn. Barold, Bairold, E. Din and Garhwal ; K#m, Sahéranpur ;
Kdm-pasman, Hind.

Asmall deciduous tree with a low rounded crown; bark
greenish-grey, smooth, exfoliating in large woody scales ; young parts
covered with grey pubescence. Leaves 3-6 by 2°5-5in., broad-elliptio
or orbicular, acuminate, coriaceous, seabrous above, tomentose
beneath until mature ; lateral nerves 3-5 pairs, the lowest sub-basal ;
base cuneate rounded or shallow-cordate ; petiole 1-1'5in. -Flowers
yellowish-white, polygamous, in dense compound cymes.  Calyx '3
in. long, more or less ribbed outside. Corolla-lobes ‘3 in., ovate-
oblong, spreading ; tube as long as the lobes. Drupe *7 in. long, sup-
ported by the ‘accrescent saucer-shaped calyx, and cuspidate with
the remains of the style, filled inside with a gelatinous pulp.
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Fairly common in the SAHARANPUR SiwALIRS and only occa-
sionally met with in the DO¥, e.g. Théno, Phéndowéla, Timli,
Tirsdl, ete. Also Kalsi.

Heartwood light-brown, beautifully mottled with darker veins,.
e ren-grained, hard, strong, tough and elastic, and is employed, where
known, for whee! and well-work ; weight 52-53 lbs. per e. ft. The A
pulp of the fruit is eaten.

Fl and young leaves Mar., Apr. Fr. Oct., Nov.

2. Ehretia, Linn. ; G. P. n. 6.

Trees or shrubs. Leaves alternate, entire or toothed.
Flowers small, in axillary or terminal corymbs or
penicles. Calyx deeply 5-partite. Corolla rotate ; lobes
5, imbricate in bud. Stamens5; anthers generally
exgerted. Ovary 2-celled ; cells 2-ovuled ; style terminal,
bifid. Fruit a sub-globose drupe with 1-4 pyrenes ;
pyrenes solitary and 4-celled, or 2 and 2-celled, or 4
and l-celled ; cells 1-seeded ; albumen scanty.

Analysis of the Species.

Leaves serrate ; flowers in terminal panicles . . E. acuminata.
Leaves entire ; flowers in terminal and axillary
dichotomously compound corymbose cymes 2. E. lews.

1. E. acuminata, R. Br.; FI. Br. Ind. iv. 141 ; Brandis
Ind. Trees 481 ; Gamble Man. Ind. Timb. 503. Syn.—K. serrata,
Roxb. ; Brandis For. Flora 339. Vern. Panddyan, Dén; Pina.
Jaunsar and Hind.

A middle-sized tree nearly glabrous ; large stoms more or less
fluted ; bark brown, or when old mostly dark-grey, with longitudinal
furrowsorcracks. Leaves 4-8 by 1'5-3 in., elliptic-oblong, acuminate,
sharply serrate, glabrescent and shining above, tough but rather thin ;
1ateral nerves 8-10 on eitherside ; petiole 5-1in. Flowers numerous,,
white, fragrant, in large conical terminal panicles. Corolla-lobes
*12 in., reflexed. Style bifid for less than half its length,  Drupe
+12-°16 in. diam., with two 2-celled and 2-seeded pyrenes.

Fairly common in grass-lands in the WesterNy DUN, and also
foand a* Kélsi and lower valleys in JAUNSAR up to 5,000 ft. : Rin4l-
gédh. Silgddh. Thadiér, ete. Also at Kéluwéla, Nakraunda, Gulé-
tappir, ete., in the E. Déx. o
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Wood light-brown, soft, light, fairly compact, easily worked ;
nsed for agricultural implements, scabbards, sword-hilts, etc. ; weight
37 lbs. per c. ft. The fruit is eaten and the lcaves are lopped for
cattle-fodder.

Fl. Mar., Apr. Fr. Nov., Dec. .

2. E,lsevis, Roxb.; FL Br. Ind. iv. 141 ; Brandis For.
Flora 240, Ind. Trees 481 ; Gamble Man. Ind. Timb. 503. Vern.
Chami ér, Hind.

A moderate-sized deciCuous tree with an irregular-shared
trunk, and a spreading crown ; bark smooth, mealy-grey outdide,
inner substance yellow, soft, not fibrous. Leaves 3-6 in. long, elliptic,
obtuse or acuminate, entire, membranous while young, hard and
fleshy when mature, glabrous or glabrescent, dark-green ; nerves 6-10
on either side of the midrib ; base cuneate, rarely rounded ; petiole
*5-1in. Flowers white, small, in terminal or ax:llary dichotomously-
branched corymbose ¢ymes.  Corolla-tube ‘1 in.; lobes ‘12 in.,
spreading. Drupe ‘2 in. diam., globose, depressed, 4-ribbed, with
1-4 one-seeded pyrenes. w

Exceedingly common in the D&~ and Saniranrur Forestss
generally in damp ahu%y nlaces, e.g., Lachiwdla Coppice, Kénsréo
Tass,etc. Also in the Amldwa and Tons Valleys in JAUNSAR.

Wood tough and fairly durable, and is sometimes used for
agricultural implements, but in this part of the country chiefly as
fuel ; weight 33-381bs. per ¢, ft.  “‘ Tue leaves are given as cattle-
fodder.””—Sir D. Brandis.

Fl. Mar., Apr. Fr. Cold season.

Fam. 57. CONVOLVULACEZA ; G. P.N.113.

Herbs or shrubs, usually twining, often with milky
juice. Leaves alternate, simple, exstipulate. Flowers
regular, bisexual, pentamerous, often showy. Calyx
persistent, deeply 5-lobed ; lobes imbricate, sometimes
enlarged in fruit. Corolla campanulate or funnel-shaped
often 5-plaited in bud. Stamens 5; anthers oblong
Ovary superior, 2-carpelled and 2-celled, or by false
dissepiments 4-celled ; ovules 2 in each carpel. Style 1,
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rarely 2 ; stigma 2-lobed or branched. Frust indehis-
cent, often breaking up irregularly ; albumen 0 or
scanty ; cotyledons generally plaited (0 in Cuscuta).

A Family of very little forest interest.

1. Porana, Burm. ; G. P. n. 17.

1. P. paniculata, Roxb.; FL Br. Ind. iv. 222;
Brandis For. Flora 342, Ind. '[rees 487 ; Gamble Man. Ind. Timb.
507. Vern. Bel Kdmu, Safed-bel, Sahéranpur.

A large twining shrub ; branchlets, inflorescence and under-
side of leaves clothed with grey pubescence.  Leaves very variable in
size, 2-56 by 156-3 in. (those running into the inflorescence much
smaller), ovate-oordate, acuminate, entire, membranous, pubescent,
with 5-7 basal nerves; petiole 1'5 in. long. Flowers very numerous,
small, white, in large axillary and terminal leaf-bearing panicles.
Sepals in flowers 'l in. long, linear-oblong, at least 3 enlarged in
fruit into ovate-oblong membranous strongly reticulate shortly-
stalked wings, ‘6-*9 in. long, with a prominent midrib. Corolla -2 in.
long ; limb 5-plaited. Filaments short. Ovary 2-celled, 4-ovuled ;
style short ; stigma obscurely 2-lobed.  Capsule *2 in. diam., globose,
hairy, membranous, fragile, 1-sceded by abortion ; seed glabrous.

Very common in the DGN and SARARANPUR FoRESTS, generally
in scrub jungles.

This climber is largely used in the Sahéranpur District for
making into baskets, and is generally preferred to all other plants
used for the same purpose. The baskets used in removing earth
while the Ganges Canal was being exoavated are said to have beem
chiefly made of this climber.

FL Oct.-Jan. Fr. Mar., Apr.

Several plants of this Family are cultivated for their
showy flowers, notably the following —

1. Rivea ornata, Chois. ; F1. Br. Ind. iv. 183.—A climber with
large white flowers about 2 in. across.—G. P. n. 2.

2. Argyreia Roxburghsi, Cheis, ; Fl. Br, Ind. iv. 185.—Flowers
large, purple or rose.—@G. P. n. &.
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3. Ipomaa bona-nox, Linn.; FL Br. Ind. iv. 197.—Flowers
large, white, with greenish plaits.—@. P. . 9.

The following indigenous plants deserve notice :—

1. Lettsomin Thomsons, Clarke ; FlL Br. Ind. iv. 193.—is found
on the dry bare hill-slopes above Moindrot, 3,000 ft., also in the Siwa -
LIKS, 2,500 ft. Flowers rose-purple, May-Oet.—G. P. n. 7.

-//:?.. Cuscula reflexa, Roxb.; Fl. Br. Ind. 225. The Dodder.
Vern. dkds-bel, Hind. ; Sarag-bdli, Jaunsar;—is the well-known
leafless greenish-white or yellow flowering parasite very common in
the scrub forests along the outer foot of the Siwariks and in similar
localities in the D6, chiefly affecting all specics of Zizyphus and also
Adhatoda Vasica. The leatless character is carried even to the
embryo which is destitute of cotyledons. The seed germinates on
the ground, but the plant does notscem to derive mueh nourish,
ment from it, its growth being sustained, for the little while it is
obliged to shift for itself, by the fleshy albumen in which the germ-
plantisimbedded in the seed. As soonas the seedling twines itself
round a woody plant, it*devclopes several thick sucker-like haus-
toria along the surface of contact, which, penetrating the bark of
thehost, begin to draw nourishment from the cambium-layer.
Directly this is cffected, it loscs its attachment to the soil, and the
portion of it below the lowest haustorium then dries and drops
off. Henceforth the parasite goes on flourishing entirely at the
expense of the host. It isused in veterinary practice for poultice on
sprains. Tl Sept.-Feb. G. P. n. 32. Fr. Feb.-Apr.

Fam. 58. SOLANACEZLE; G. P. n. 114.

Herbs or shrubs, rarely soft-wooded small trees.
Leaves alternate, exstipulate. Flowers solitary or in
clusters or cymes, axillary extra-axillary or terminal,
regular, bisexual, usually pentamerous. Calyz inferior,
free, usually persistent, sometimes enlarged in fruit.
Corolla gamopetaloys, rotate or campanulate, often
plaited ; limb 5- or more-lobed or entire. Stamens
5, epipetalous. Ouary superior, usually 2-celled ; ovules
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meny, on peltate placentas; style simple. Fruit a
many-seeded berry or capsule; seeds generally com-
pressed.

This Family is of no special forest interest, although plants of
considerable economic importance, such as the potato, brinjal, chillie
(Capsicum), tomato (Lycopersicum), tobaceo (Nicotiana), and Cape-
gooseberry (Physalis) belong to it. Some are poisonous, e.g., Datura,
while others are valuable in medicine.

1. Solanum, Linn. ;G.P.n. 2.

1. S. verbascifolium, Linn.; Fl. Br. Ind. iv. 230 ; Gam-
ble Man. Ind. Timb. 508. Brandis Ind. Trees 489. Vern. Ban
Tamdku, Dian ; Ased#, Garhwal.

A tall soft-wooded shrub, unarmed ; bark light-grey ; extre-
mities and inflorescene stellate-woolly. Leapes alternate or falsely sub-
opposite, 7-9 by 3-5 in., elliptic, acute at both ends or often rounded
at the base, entire, subcoriaceous, stellately woolly, giving a fetid
smell when bruised ; petiole 1-2 in.  Flowers in very woolly dichoto-
mous cymes. Calyxz-lobes enlarged in, but much shorter than, the
fruit. Corolla *7 in. diam., white, woolly outside ; limb plaited in
bud. Stamens 5, on the corolla-throat ; anthers apicular and joined
into a cone round the style, opening by terminal pores. Ovary
usually 2-celled. Berry *3-'5 in. diam., yellow when ripe.

Fairly common in moist shady places in the DUN (e.g., banks
of the Song river), and in hedges round villages.

Wood very light, yellow, very soft, scarcely used even as fuel.
The leaves and fruit are used in country medicine.

Fl. and fr. almost throughout the year.

S. indicum, Linn. ; Fl. Br. Ind. iv. 234. Vern. Bhii-katdig
Hind.— is a common weed of waste lands, prickly all over, with blue
flowers and yellow berries, the latter ‘3-'5 in. diam. The fruit, leaves
and roots are used in Hindu medicine.

8. Melongena, Linn.; Fl. Br. Ind. iv. 235. Vern. Bhaiid.
Bdigan, Bdingan, Hind. The Brinjal. Much cultivated throughout
India, up to 3,000 ft.

8. tuberosum, Linn. ; F1. Br. Ind. iv. 229.—is the Potato, Vern.
Avi, Hind., which is extensively cultivated throughout Upper
India, up to 9,000 ft.
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Order 8—PERSONALES.
FauM. 59. BIGNONIACEE; G. P, ~. 120.

Usually trees, sometimes woody climbers, rarely
herbs. Leaves usually opposite, pinnately compound,
sometimes undivided ; stipules none. Flowers bisexual,
irregular, showy, generally in terminal panicles or
racemes. Calyz free, 2-b-lobed, truncate or spathace-
ous ; lobes valvate in bud. Corolla often 2-lipped ; lobes
b, unequal, imbricate in bud. Stamens epipetalous,
usually 4 and didynamous,—the fifth wholly absent or
rudimentary, or rarely fertile and then nearly equalling
the others. Ovary superior, free, 2-celled, more or less
stipitate and supported by an annular disk ; ovules
numerous ; style filiform; stigma 2-lobed. Fruat
an elongated 2-valved capsule; seeds winged, exalbu-
minous.

Analysis of the Genera.
Perfect stamens 5 ; capsule flat, septicidally

2-valved ; seeds discoid . . L. OroxyLUM.
Perfoct stamens 4 ; capsule terete, loculici-
dally 2-valved ; seeds wedge-shaped = . 2. STEREOSPERMUM.

1. Oroxylum, Vent. ; G. P.n.21.

0. indicum, Vent.; Fl. Br.. Ind. iv. 378 ; Gamble Man.
Ind. Timb. 510 ; Brandis Ind. Trees 496. Syn.—Calosanthes indica,
Bl. ; Brandis For. Flora 747. Yern. Tarl4, Dun ; Pharrdsi, Pharndt,
E. Dtn ; Tantid, Garhwal.

A small tree with few branches and a small open crown ; bark
soft, light brownish-grey and corky outside. Leaves opposite,
3-pinnate near the base, 2-pinnate about the middle, and simply
pinnate towards the apex, 4-6 ft. long ; pinn® 3-4 pairs ; 2-3 lower
poeirs bipinnate at the base, the pinnules being 3-5 foliolate. Ulti-
mate leaflets 3-5 by 2-3°5 in., broad-ovate, acuminate, entire, glabrous.
Flowers large, fleshy, in lax terminal-racemes; peduncle 2-3 ft.,
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pedicels 1-1'5 in. long. Calyz 1 by '6 in., leathery, thimble-shaped.
Corolla campanulate ; tube green outside ; limb 2-3 in. across ; lobes
5, dork-red. Stamens 5, all fertile and nearly equal. Capsude
septicidally 2-valved ; shortly stipitate, 18-30 by 2'6-3'6 in., scab-
bard-like ; seeds surrounded by a broad transparent white papery
wing, 2-2°6 in. across, including the wing.

Fairly common in the DN and SArARANPUR FoRESTS, and on
the OuTER HIMALAYAN slopes up to 4,000 ft.

Wood yellowish-white, open-grained, very light and soff,
soaroely used except for fuel. Weight 30 Ibs. per c. ft.

‘‘ The bark and fruit are used in tanning and dyeing, and the
seeds are used to line hats, and, placed between two layers of wicker-
work to make umbrellas. Root, bark, leaves, and seeds are used in
native medicine.’’—S8ir D. Brandis. '

Leafless Mar., Apr. Fl. June, July. Fr. Cold season.

2. Stereospermum, Chamisso ; G. P.n. 37.

1. S. suaveolens, DC.; Fl. Br. Ind. iv. 382 ; Brandis For.
Flora 351, Ind. Trees 495 ; Gamble Man. Ind. Timb. 515. Vern.
Padal, Hind.

A large deciduous tree, young parts viscous hairy ; bark grey,
exfoliating in largo flat scales. Leaves opposite, 12-24 in. long, im-
paripinnate. Leaflets 5-9, more commonly 7, 3-6 by 2-3°5 in., broad-
eRtiptic, acute or acuminate, sharply serrate on young, entire on old
trees, coriaceous, scabrous or velvety-tomentose ; lateral nerves 6-8
pairs ; petiolules about ‘1 in. Flowers dark-purple, pubescent, frag-
rant, in viscid trichotomous panicles. Calyz “2-3 in., campanulate,
shortly 3-6-lobed. Corolla 1-1°5 in. long, very soft ; tube cylindrical,
throat hairy ; limb oblique, 2-labiate ; lobes rounded, with curled
edges. Stamens 4, didynamous, with a rudimentary fifth. Disk
fleshy, annular. Capsule loculicidally 2-valved, 15-24 by ‘6-'8 in.,
obscurely 4-ribbed, dark-grey with elevated white specks ; dissepi-
ment cylindrical, brown, corky ; seeds 1'56 by ‘3 in. including the two
oblong wings which are lateral and set somewhat obliquely liks
those of an eleotrio fan.

Fairly common in the D ¥ and Saniranrur ForzsTs, especial-
ly in 84l areas, with & tendenoy to become somewhat gregarious on
elayey soil. .
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,Bapwood white; fairly hard. Heartwood small, yellowish-
brown, mottled with darker streaks, very hard, seasons and polishes
well, and is fairly durable ; weight 40-50 1ba. per c. ft. Sir D. Brandis
says it is ‘‘ much valued for building and generally commands a
ready sale’’; but it does not seem to-be much cared for in the
SiwaLIK DivisioN. It yields excellent charcoal, and the root gnd
bark are used in Hindu medicine.

New leaves and fl. May, June. Fr. Cold eeason, but remain-
ing long on the tree.

"o

1. Millingtonia hortensis, Linn. ; Fl. Br. Ind. iv. 377. The
Indian Cork-tree, Vern. Akds Nim, Hind.—is a handsome tall tree,
with fragrant white flowers, cultivated in avenues and gardens in
Dzara and most places in the plains.— G. P. n. 20.

2. Amphicome emodt, Lindl.; Fl. Br. Ind. iv. 385 ;—is an
herbaceous plant found in the crevices of limestone rocks in
JAUNSAR, e.g., Matkéngré, and along the pipe-line between Chakrata
and Deoban. Leaves alternate, imparipinnate ; leaflets about 1 in.
Flowers bright rose, about 2 in. long. Capsule terete, about 9 in.
long.—@. P.n. 42,

Fam. 60. ACANTHACEZE; G.P.n.122.

Herbs or shrubs, rarely trees, usually with swollen
joints. Leaves opposite, simple, exstipulate. Flowers
with large persistent bracts and bracteoles. Calyz 5-
partite. Corolla 2-lipped, or subequally 5-lobed ; lobes
imbricate or twisted in bud. Stamens 4 or 2, inserted on
the corolla-tube. Disk often conspicuous. Ovary sup-
erior, 2-celled ; ovules anatropous, 1 or more in each
cell ; style filiform, sometimes bifid. Fruit a loculicidal
capsule, often elastically dehiscent. Seeds exalbuminous,
ovoid or compressed, usually hard, seated on up-curved
horny processes of the placenta, often clothed with
white elastic hairs which are best seen when wetted.
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Analysis of the Genera.

Corolla-lobes subequal, twisted to the left in
bud ; fertile stamens usually 4.
Capsule 6-8-seeded, seeds discoid . . 1. AOHMANTHERA.
Capsule 2-4-seeded, seeds much compressed 2. STROBILANTHES.
Corolla 2-lipped, lobes imbricate in bud;
fertile stamens 2.
Corolla tubular, slightly lipped ; capsule

12-14-seeded . . . . 3. PHLOGACANTHUS.
Corolla broad-campanulate, deeply lipped ;
capsule 4-seeded . . . . 4. ApHATODA.

1. Z£chmanthera, Nees ; G. P. n. 38.

1. A. tomentosa, Nees; Fl. Br. Ind. iv. 428; Brandis
Ind. Trees 504 ; Gamble Man. Ind. Timb. 518.

A small shrub. Leaves 3-5 by 2 in., broad-lanceolate, acu-
minate, slightly crenate, coarsely pubescent ; base rounded ; petiole
1-1'5 in. Flowers in clusters of 3-8, arranged in axillary and terminal
trichotomously-branched panicles. Bracts ‘5 in.long; bractecles
narrow. Sepals ‘b in. long, linear, usually viscous. Corolla purple,
1 in. Jong, tubular-ventricose, nearly straight, suddenly widening
near the middle ; segments rounded, twisted in bud. Stamens 4,
didynamous ; anthers obtuse. Capswles ‘3-°5in. long, narrow-oblong,
8-seeded. Seeds apparently glabrous, but are seen covered with
white weak hairs when wetted.

Top of the Srwarrks and OuTER HiMALAYAN slopes 3,-5,000
ft. : Mé4lkot, above Rajpur, etc. Also in inner valleys in JAUNSAR
and TEHRI-GARHWAL, e.g., Dhirdgidh, Lunigadh, etc.

Fl. Dec. and Jan. at intervals of 5 (?) years when the plant
dies in the same way as some Strobilanthes. It thus died over a
large area in the Lindgidh Valley in TEHRI-GAREWAL in the spring of
1900.

" Var. Wallichii, Nees ; Vern. Bair-ra, Bhardrd, M1kt ;—has
stems covered with dense snow-white wool, and leaves with silky
tomentum which is of a delicate purple colour, at least when young.
It flowers gregariously after 4 or 6 years and dies as soon as the seeds
are mature. Outer slopes of the Himarava: Mélkot Forest.
Algo Amlawa Valley in JaUNsar and in the S1waALIKS, e.g., behind,
Shéhjahénpur, and in the Timli and Mohand Passes, i
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2. Strobilanthes, Bl.; G.P.n. 59.

Sinall shrubs or herbs. Leaves frequently unequal,
toothed or subentire, often with raphides. Flowers in
axillary or terminal spikes or panicles. Bracts decidu-
ous or persistent ; bracteoles small or 0. Calyz usu-
ally deeply 5- fid, segments narrow, equal or unequal.
Corolla tubular-ventricose, curved or straight ; lobes 5,
subequal, twisted in bud. Stamens 4 and didynamous,
or2. Capsule 4-2-seeded. Seeds compressed, hairy or
glabrous ; hairs, if present, elastic when wetted.

Analysis of the Species.

Fls. in spikes ; (1vs. never quite glabrous.)
Spikes with scale-like imbricate bracts ;
leaves sessilo, auriculate . . L 8. auriculatus.
Bpikes without imbricate bracts.
Spikes 1-sided ; leaves elliptic, the
upper cordate.
Sepals linear, glabrous; corolla

nearly straight . . . 6. 8. Wallichss.
Sepals obtuse, hairy ; corolla much
curved . . . . 7. 8. atropurpureus.
Spikes symmetrical ; leaves elliptic,
none ever cordate . , . 5. 8. angustifrons.

Spikes panicled ; leaves ovate, with
usually a cordate or rounded base. 4. 8. alatus.
Flowers in pedunculate heads (leaves
narrowed at both ends).
Leaves glabrous ; calyx pubescent . . S. pentstemonosdes,
Leaves hairy ; calyx generally glabrous . 3. 8. Dalhousianus.

1

1. 8. auriculatus, Nees; Fl. Br. Ind. iv. 4563 ; Brandis
Ind. Trees 500 ; Gamble Man. Ind. Timb. 519.

A small shrub ; branches quadrangular, often zigzag. Leaves
variable and often very unequal in the same pair, from 10 by 225 in.
to 3 by 1'5 in., sessile, auriculate, serrulate, sparsely hairy above.
8pikes 3-4 by °5 in., mostly terminal, solitary. Bracts broader than
long, *2-'3 in. long, persistent, with aromatic glandular hairs, Calyz
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.

velvety ; segments *2-°3 in., unequal. Corolla 1 in., bluish-purple,
eurved ; tube short, narrow ; limb slightly 2-Jipped. Capsuleglabtom,
4-seedad '3 in. long ; seeds elaatlca.lly hairy.

Throughout the DUX and on the OuTER HiMALAYAN alopes up
%0 4,000 ft. Very common at Lachiwéla.

Fl. Nov.-Mar.

2. S, pentstemonoides, T. Anders.; Fl. Br. Ind. iv.
460 ; Gamble Man. Ind. Timb. 519.

ha A much-branched glabrous shrub. Leaves 5-8 by 1'5-26 in.,
elliptic, acuminate at both ends, closely serrate ; nerves 7 pairs ; base
decurrent into the petiole ; petiole °5-2in.  Flowers in buds in globose
heads enclosed in white concave bracts ‘25-°15 in. long, usually
3 heads to a peduncle. Calyz pubescent ; lobes linear, “2-3 in. long.
Oorolla 1°5 in. long, curved, pale-purple. Caspule 7 in., clavate,
4-geeded ; seods ovate, silky, ‘1 in. long.

Banks of the Ré-nadi in the Déin ; OUTER HrmaLAYAN VALLEYS,
e.g., Mussoorie, and probably up to 6,000 ft. in JAUNsAR.

Fl. Rainy season.

3. S. Dalhousianus, Clarke; Fl. Br. Ind. iv. 460,
Brandis Ind. Trees 501 ; Gamble Man. Ind. Timb. 619.

A suberect shrub, 2-3 ft. high ; stems hairy. Leaves 4-8 by
1-3-2 in., elliptic, acuminate, hairy ; petiole ‘5-1°5 in. long. Bracts
as in the last species but shorter than the heads. Calyz usually
glabrous, subscarious ; lobes linear-oblong. Corolla-tube yellow, 1-1'5
in. long, somewhat narrowed at the neck ; limb oblique, purple ; lobes
rounded, emarginate, one much larger than the others. Capsule
*5-°6 in. long, 4-seeded.

Hivts, 6,-8,000 ft. Fairly common.
FL. Rainy season.

4. S. alatus, Nees; Fl. Br. Ind. iv. 464 ; Brandis Ind.
}rees 501 ; Gamble Man. Ind. Timb. 519. Vern. Maehnoa, Ldlos,
aunsar.

A small shrub ; branches quadrangular. Leaves 4-6 by 2-3°
in., ovate, acute or acuminate, crenate or serrate ; nerves 7-9 pairs
of which 4-5 pairs are crowded near the base; base cordate or
rounded ; petiole 1-3 in., often slightly winged ; upper leaves seasile
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8pikes forming terminal panicles. Bracts caducous. Sepals ‘3-'4
in., ligulate, unequal. Corolla about 1 in.long, purple, campanu-
lately ventricose, curved beyond the calyx, with 2 hairy lines within.
Cagpsule narrow, “75in. long, elliptic, hairy, 4-seeded ; seeds ovate,
bamry, '3 in. long.

JAUNsAR and TEERI-GAREWAL, above 6,000 ft.: Deoban,
Konéin, Mundéli ; Deot4.

Fl. Rainy season.
5. S. angustifrons, Clarke ; F1. Br. Ind. iv. 466.

A small shrub with terete branches ; old stems glabrous, young
parts inflorescence and leaves white-tomentose. Leaves 3-4 by
1'5-2 in,, elliptic, acuminate at both ends, glabrescent, pale beneath ;
nerves 6 pairs ; petiole "6-°7 in. ; upper leaves never cordate. Spikes
terminating in small heads and forming short irregular panicles.
Bracteoles 1 in., linear. Calyz linear, ‘3-5 in. long, pubegcent.
Corolla about 1 in. long, purple, nearly glabrous, narrow ; mouth
ourved. Capsule ‘3-°5 in. long, 4-seeded ; seeds hairy, ‘1 in. long.

Common in the DYX and on the OUTER HIMALAYAN slopes, up
t0 6,000 ft. : Lachiwéla, Rédjpur; Malkot.

Fl. Jan.-Mar.

6. S, Wallichii, Nees ; Fl. Br. Ind. iv. 471 ; Brandis Ind.
Trees 500; Gamble Man. Ind. Timb. 519. Vern. Jdnu, or Zdna,
Jaunsar.

A small shrub with quadrangular stems ; upper portion her-
baceous and renewed every year. Leawes 3-5 by 1-2 in., elliptis,
scuminate, glabrescent, crenate-serrate ; nerves 6-8 pairs ; base acute,
petiole 1-1'5 in. ; upper leaves sessile, cordate. Spikes 1-6 in., one-
sided. Flowers blue, usually in pairs. Bracts gradually smaller,
persistent. Sepals ligulate, ‘3 in. long., often with glandular hairs.
Corolla 1-1'5 in. long, nearly straight, very gradually ventricose ;
segments round. Capsule linear, *56-7 in. long ; seeds 4, ‘1 in. long,
saborbicular, brown-pubescent.

JaUNsAR and TEHRI-GAREWAL, 7-10,000 ft. : very common.:

This plant is remarkable for its gregarious and exclusive habis,
and is & pest in places where reproduction of tree species is needed.
Its upper portion is herbaceous,and grows and dies every year,
adding only one internode to the stumpy lower poftion which thus
goes-on growing until there are about 12 internodes. It then flowers,
and djes as soon as the seeds are mature. Itis known to have
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flowered in Jaunsar in 1882, 1894 and 1906, giving a cycle of 12
years. On the second occasion, the seeds did not germinate until
March 1896, but by the end of May all old Strobilanthes areas were
seen thickly covered with & young crop of seedlings of its own and
also of a species of Impatiens, which usurped the soil when the Stro-
bslanthes had died. Being an annual, the former, however, was
gradually ousted by the latter.

The leavesand young shoots are greedily browsed by sheep and
goats.

Fl. Rainy season at intervals of 12 years. Fr. Sept., Oct.

7. S. ‘atropurpureus, Nees; Fl. Br. Ind. iv. 472;
Brandis Ind. Trees 501 ; Gamble Man. Ind. Timb. 519.

A perennial shrub often growing in swamps ; stem 1-1'5 ft.
high, succulent. Leaves 2'5-4 by 1-2 in., ovate, acuminate, crenate-
serrate, the upper cuneate, petioled or decurrent to the base. very
membranous. Spikes lax ; flowers solitary or paired ; lower bracts
leaf-like. Sepals linear, subobtuse, hairy. Corolla 1°5-2 in. long,
much curved, blue ; ventricle very broad. Capsule about 1 in. long ;
seeds 2 in. long.

Fairly common in damp localities in the HiLLs.
Fl. Aug.-Oct.

3. Phlogacanthus, Nees ; G. P. n. 70.

1. P. thyrsiflorus, Nees; Fl. Br. Ind. iv. 512; Gamble
Man. Ind. Timb. 523 ; Brandis Ind. Trees 501.

An evergreen shrub up to 8 ft. high; bark smooth, grey ;
branches 4-angled. Leaves 6-8 by 1°6-3 in., lanceolate or oblance-
‘olate, tapering at both ends, subentire, glabrous, deep glossy-green,
densely punctulate ; petiole *7-1 in. Inflorescence a thyrsoid ter-
minal panicle up to 12 in. long. Bracts ‘2 in., linear. Calyz deeply
5-fid ; tube °1 in. long ; segments *2-'3 in. long, bristle-like, pubescent.
Corolla tubular, orange to brick-red, villous; tube *7-12 in. long,
curved upwards ; upper lip sub-erect. Fertile stamens 2. Capsule
1-1'2 by -l in., 4-cornered, glabrous, 12-14-seeded ; seeds com-
pressed, covered with elastic hairs.

Common in the DX, on the OUTER HIMALAYAN slopes up to

4,000 ft., and also in ravines in the SARARANPUR SIWALIKS, e.g.,

ll:;&;ishéhibq&h, Dholkhand and Réni réus. Always inshady moist
lities.
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Often cultivated in gardens for its flower and deep-green glossy
foliage.
Fl. Feb.-Apr. Fr. Apr.-June.

4, Adhatoda, Nees ; G. P. n. 98.

1. A, Vasica, Nees; Fl. Br. Ind. iv. 540; Gamble Man.
Ind. Timb. 523; Brandis Ind. Trees 498. Vern. Bdnsd, Din ;
Arisd, Hind. ; Vdsikd, Sans.

An evergreen and gregarious shrub with a fotid smell. Leaves
4-8 by 1'5-3 in., lanceolate or elliptic, acute at both ends, minutely
pubescent especially when young ; lateral nerves 8-12 pairs ; petiole
1-1'6 in. Inflorescence a dense short-pedunculate bracteate spike,
2-4 in. long. Bracts *71 by °b in., ovate or obovate, sessile ; bracteoles,
‘7 by '2in. Calyz ‘3-'5in. long, deeply 5-lobed ; lobes equal, lanceo-
late. Corolla-tube °3-'5 in. broad, white, lower portion short and
barrel-shaped ; lower lip with two lines of oblique purple bars.
Stamens 2 ; filaments dilated ; anther-cells acute at the apex, scarcely
spurred at the base. Capsule *7 in., clavate, longitudinally chan-
nelled, pubescent, 4-seeded ; seeds 2 in. long, glabrous, tubercled.

Exceedingly common in the SiwarLik DivisioN and also
found in JAUNSAR in valleys up to 4,000 ft.,—generally in moist
or shady localities, and everywhere remarkably gregarinus.

The leaves are considered valuable in Hindu medicine a8 a
specific for cough and asthma. They are mixed with manure in the
Punjab, presumably to keep off injurious insects. The flowers are
used as a medicine for asthma and ophthalmia. The wood is white,
moderately hard and very even-graines. It is used for gunpowder
charcoal, and is turned into beads in Bengal. Every part of the
plant is exceedingly bitter. Horses seem to be fond of the leaves. __,

Fl. Dec.-Apr. Fr. Feb.-May.

Among other plants of this large and widely diffused
Family, the following deserve mention :—

1. Petalidium barlerioides, Nees ; Fl. Br. Ind. iv. 416 ;—is
an undershrub, but occasionally fairly tall. Leaves 2-4 in. long,
aouminate, crenate, grey-pubescent. Flowers subsessile, solitary
or crowded, 1 in. long, yellowish-white. Stamens 4, didynamous
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‘Capslide 5 in. long, compressed. Not uncommon along the banks
of the Jumnsi, e.g., near Ambéri. Fl. Mar.-Mzy.—@. P. n. 19.

2. Deadalacanthus mnervosus, T. Anders,; Fl. Br. Ind. iv.

418.— Leaves often 8 by 4 in., ovate acuminate, obscurely crenulate,

glabrous. Flowers 1°5in. long, blue, glabrous, in compound

bracteate spikes ; corolla-tube long and narrow ; stamens 2. Common

iél the EASZTEBN DN and elsewhere, up to 3,000 ft. Fl. Feb., Mar.—
. P. n. 23.

3. Barleria cristata, Linn. ; Fl. Br. Ind. iv. 488. A diffuse
undershrub, yellow-hairy. Leaves 3-4 by 1 in., elliptic, entire, yellow-
hajry beneath. Flowers 15 in. long, purple-blue or white. Sepals
in 2 pairs, outer pair much the larger, toothed, spinescent. Fl. cold
season. Common in shady places up to 3,000 ft.—@. P. n. 84.

4. Barleria strigosa, Willd. ; Fl. Br. Ind. iv. 489.—Leares
larger than those of the preceding species, ovate, acute, long-decur-
rent. Flowers 1'5-2 in. long, blue; outer sepals 1 in., nervose,
obscurely mucronate-gerrulate. Fl. Cold season. Fairly common
in the Df~.

Order 9—LAMIALES.
FaMm. 61. VERBENACEZ£E ; G.P.nN.125.

Herbs, shrubs or trees, with quadrangular stems.
Leaves opposite or whorled, simple or digitate, very
rarely pinnate; stipules none.  Flowers irregular,
rarely regular, usually bisexual, in bracteate simple
or panicled cymes. Calyz 5-4-toothed, persistent,
often enlarged in fruit, sometimes coloured. Corolla
gamopetalous, more or less oblique, 2-lipped or
subequally 4-5-lobed. Stamens usually 4, rarely more
or fewer, didynamous or rarely equal. Ovary
superior, 2-carpellary, 2-4-celled, with usually 1 ovule in
each cell; style terminal; stigma usually 2-lobed.
Fruit a dry or fleshy drupe with 1-4 one-seeded pyrenes
or a 1-4-celled endocarp, rarely a 4-seeded capsule ; seeds
exalbuminous.
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Arialysis of the Genera.

Corolla regular, stamens equal ;
Calyx not accrescent; drupe with 4

one-celled pyrenes . . . 1. CALLICARPA.
Calyx much accrescent; drupe with
a 4-colled endocarp . . . 2. TEOTONA.
Corolla 2-lipped, 5- or 4-lobed ; stamens
didynamous.
Drupe with 1 pyrene. w
- Leaves simple.
Flowers very small, white. . . 3. PrEMNA.
Flowers large, yellow. . 4. GMELINA.
Leaves digitato (flowers loss than 6
inch) . . 5. Vitex.

Drupe with 4 pyrenes ; leaves mmple
Drupe succulent; calyx usualiy co-
loured and enlarged in fruit . 6. CLERODENDRON.
Drupe dry ; calyx not enlarged in fruit.
Calyx broadly salver-shaped, sca,rcely

lobed, coloured. . 7. HOLMSKIOLDIA.
Calyx small turbinate, deeply 5- 1obed
not coloured . . 8. CARYOPTERIS.

1. Callicarpa, Linn. ; G. P. n. 37.

1. C. macrophylla, Vahl; Fl. Br. Ind. iv. 568 ; Brandis
For. Flora 368, Brandis Ind. Treee 512 ; Gamble Man. Ind. Timb.
525. Vern. Datd, Din and Garhwal.

A shrub with straggling branches ; extremities thickly woolly-
tomentose. Leaves 6-10 in. long, ovate or ovate-lanceolate, acumi-
nate, closely crenate, glabrescent above, thickly cottony-tomentoss
beneath ; lateral nervos 12-15 pairs ; petiole 3-'5 in.s Inflarescence
a dense-flowered globose axillary compound cyme. Fiowers small,
pale rose-coloured. Calux "05 in., minutely 4-lobed. Corolla tubular,
recutar, 4-lobed, about 1 in. long. Stamens 4, equal ; anthers small,
oxsefted. Ovary 4-celled. Drupe white, with 4 one-celled pyrenea,
spongy-sucoulent outside when fully ripe.

Swampy lccalities in the DON, e.g., Nakraunda, Mmrwéh
Kéluwéla, Khairi, and ravines along the base of the HIMALAYA.

Wood soft. The heated leaves are applied asa remedy ox
relief in rheumatism by villagers.

Fl. Rainy season. Fr, Cold season.
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2. Tectona, Linn. f.; G. P, n. 40.

1. T. grandis, Linn. f.; Fl. Br. Ind. iv. 570; Brandis
For. Flora 3564, Ind. Trees 505; Gamble Man. Ind. Timb. 526. The
Teak. Vern. Sdigiun, Hind.

A large deciduous tree often'fluted near the base; bark thin,
fibrous, light-brown or grey, peeling off in long thin strips ; branch-
lets quadrangular and deeply channelled, with alarge white pith.
Leaves opposite, simple, 12-24 by 10-12 in., gradually becoming
smaller and braoct-like in the inflorescence, ovate elliptic or obovate,
acute or bluntly acuminate, rounded or shortly cuneate and some-
times decurrent at the base, entire, thickly coriaceous, glabrescent
and rough above, stellately soft-tomentose beneath ; lateral nerves
8.12 pairs, compound ; secondary nerves transverse ; petiole 1'5-25
in. long, stout, flattened above, sometimes narrowly margined.
Inflorescence a large dicho- or trichotomously branched cyme-
bearing bracteate terminal panicle 2-3 ft. long. Flowers regular,
bracteolate, sweet-scented. Calyz 6-lobed, stellate-pubescent,
globose in bud, salver-shaped and 156 in. across in open flowers,
much accrescent globose membranous and about 1 by ‘8 in.in
fruit. Corolla rotate, generally €-lobed, slightly pubescent; tube
very short, Stamens 6, inserted on the mouth of the corolla-tube;
filaments *1-°15 in. long, white. Owvary densely hairy ; style slightly
exceeding the stamens. Drupe *5-'6 in. diam., globose, covered
with a dense felt of branched hairs and enveloped by the inflated
and loosely fitting enlarged calyx; endocarp very hard, 4-celled.
Seeds 1.4, obovoid.

Indigenous in CENTRAL and SOUTHERN INpIA and in Burma.
Cultivated in DErRA DON and SAHARANPUR, but young plants
suffer much from frost in these parts.

Waod moderately hard, strongly scented, dark golden-yellow
when freshly cut, turning dark-brown afterwards; annual rings
distinet ; medullary rays moderately broad, fairly numerous;
weight 35 to 50 lbs. per c. ft. Taken all round teak is by far the
best timber in India and perhaps also in the world, being capable
of use for almost all conceivable purposes. It is in great demand
for ship-building and railway-cars throughout the world, and ¢on-
sequently has a much larger export trade than any other Indian
timber. An oil is extracted from the wood, which, rubbed on
inferior timbers, increases their durability. The léaves are used for
thatohing and also for wrapping up parcels.

Leafless Dec.-Apr. Fl. Aug., Sept. Fr. Cold season, but
remaining long on the tree.
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3. Premna, Linn. ; G. P.n. 42. ¢

Trees or shrubs. Leaves opposite, simple, eptire or
toothed. Cymes terminal, panicled or corymbose ;
bracts small. Flowers often polygamous, greenish- or
yellowish-white. Calyx 2-lipped or campanulately trun-
cate or 2-5-toothed, often enlarged in fruit. Corolla
short, tubular ; limb 2-lipped. Stamens 4, more or less
didynamous. Ovary 2- or 4-celled, 4-ovuled. Drupe
small, globose or ovoid, supported by the persistent
calyx ; endocarp undivided, 1-4 celled, 1-4-seeded.

Analysis of the Spectes.

Leaves short-petioled ; calyx 5-toothed, much

enlarged in fruit. . . 1. P. latifolia.
Leaves long- petlolod ; calyx-4- toothed not
enlarged in fruit. .. . . 2. P, barbata,

1. P. latifolia, Roxb. ; Fl. Br. Ind. iv. 577 ; Brandis For.
Flora 266, Ind. trees 611 ; Gamble Man. Ind. Timb. 636. Vern.
Bakdr, Dan ; Bakdrchd, Garhwal.

A small tree with greyish-white bark. Leaves 3-5 by 2-3 in.,
ovate, cuneate or rounded, less frequently shallowly cordate and then
slightly docurrent at the base,acuminate, undulate, usually entire,
softly pubescent, ashy-grey beneath ; lateral nerves 7 pairs ; petiole
*3-8in. Corymb villous. Culyx ‘08 in., in fruit up to ‘2in. Corolla
about '15 in., throat hairy. Drupe °16 in., globose, black when dry.

Var. mucronata, Roxb.—differs from the type in having leaves
with a cuneate base and longer acumen, corymbs rather flat-topped,
and drupes more verrucose. It attains a considerable size in damp
localities.

The type is not found in the region of this Flora, but the
variety is fairly common in ths outskirts of S4l forests in the Do,
and also in the scrub forests of the SAHARANPUR DISTRICT, and low
valleys in the Hivrs: Phéndowila, Lachiwila, Amban ; Ra.mpur ;
Bamsu Depét, ete.

Wood moderately hard, light-purple or pink when freehly
cut, considered a good fuel and is used to obtain fire by friction ;
weight 38-43 1bs. per c. ft.

Leafless Feb.-Apr. Fl. Apr.-June. Fr. Cold season.
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2. P. barbata, Wall. ; Fl. Br. Ind., iv. 879 ; Brandis For.
Flora. 367, Ind. trees 511 ; Gamble Man. Ind. Timb. 635; Vern.
Bakdr, Din ; Bakdrchd, Garhwal.

A small tree with grey bark. Leaves 5-6 by 2°5-3°5 in., oblong
or ovate, acuminate, rounded or subcordate at the base, usually
distinotly but very distantly toothed above the middle, softly pub-
esoent when young, afterwards glabrescent ; lateral nerves 6 pairs ;
petiole 1-2 in. long. Corymbs 1-2'5 in. diam., glabrate in fruit.
Calyz ‘08 in. long, 4-toothed ; teeth obtuse, not enlarged in fruit.
Qorolla *1-*2 in. long, 2-lipped, bairy in the throat. Druge :2 in.,
globose, obscurely verrucose.

Ovurer Hmaraya, up to 5,000 ft. : Jharipani, Rajpur, KAlsi,
eto. Also in the SiwaLik TRracT, e.g., Timli Pass.

Fl. Apr., May. Fr. Cold season.

P. herbacea, Roxb. ; Fl. Br, Ind. iv. 681, is ‘s small inconspi-
caous undershrub, produced annually from woody rootstocks after
the jungle fires. Leaves sessile, 4 by 2-3 in., cuneate or obovate,
serrate- pubescent. Flowers greenish-white, 4-lobed. Drupe 25 in.
diam., globoge. Grass-lands in the DON, e.g., Sabhiwéla.

4. Gmelina, Linn. ; G. P. n. 45.

1. G. arborea, Linn. ; Fl. Br. Ind. iv. 681 ; Brandis For.
Flora. 364, Ind. Trees 509 ; Gamble Man. Ind. Timb. 537. Vern.
Gamhdr, Gumhdr, Gambhér, Kumhdr, Khamhdr, Hind.

A middle-sized or large deciduous tree ; bark grey or greyish-
brown, smooth, exfoliating in scurfy flakes ; branchlets with white
pecks. Leaves 4-8 by 3-6 in., broad-ovate, cordste with a shortly-
cuneate glandular base, acute or acuminate, entire, finoly tomentoge
and glaucous beneath ; lateral nerves 6-10 pairs, siraight, the lowest
pair sub-basal and penuiveined with 4-6 strong secondary nerves on
either side ; intermediate nerves straight, transverse with the main
nerves ; petiole 3-6 in., obscurely channelled above. (The leaves
somewhat resemble those of Trewia nudiflora, Linn., which, however,
are glabrous and have 5arcuato basal nerves, besides other differ-
ences.) Inflorescence a terminal panicle with opposite decussate
eymose branches. Calyz ‘2 in. Corolla 1-1'6 in. long, 2-lipped
oblique, brownish-yellow, densely soft-tomentose outside ; lobes 5
or 4. Stamens 4, didynamous. Ovary 4-celled, 4-ovuled ; style
alender, unequally bifid. Drupe ovoid or oblong, *7-1 in. long ; peri-
earp leathery, shining, yellow outside when ripe ; endocarp bony,
embedded in an aromatic sweetish pulp; seeds usually 1 to 3,
lenticular, '2~'3 io. loug.
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Occasional in mixed forests in the DN, in shady localities in
those of SAHARANPUR, and in the Lower HILLS and up to 4,000 ft.
in valleys in the HiMavLAYAS.

Wood yellowish- or greyish-white, close- and even-grained,
soft, light, but strong and durable, does not warp or split, and takes
a fine glossy polish ; weight 30-40 lbs. per c. ft. ; no distinct heart-
wood. It is excellent for carpentry, but is little used in the DUN.
Valued for posts and boat-making in Assam and for drums in the
CENTRAL ProvVINCES. The fruit, root and bark arc used in Hindu
medicine, the former being also edible.

Fls. with new leaves in Mar., Apr. Fr. May, June.

b. Vitex, Linn. ; G. P. n. 46.

1. V. Negundo, Linn. ; Fl. Br. Ind. iv. 583 ; Brandis For.
Flora. 369, ind. ‘L'rces H03 ; Gamble Man. Ind. Timb. 539. Vern.
Shimdla, Sumdldé, Chhdtimal, Nishinda, DGn; Sonds, Jaunsar ;
Mallg, Sahdranpur.

A deciduous shrub with thin grey bark and spreading branches.
Leaves 3-5-foliolate (sumple and more distinctly crenate on luxuriant
young shoots), with a raised line across the stem at the base of
the petioles. Leafle's lanceolate, 1-5 by -3-1-3 in., the lowest pair
smallest, sessile or subsessile, the middle pair, if present, more or lcss
distinctly petiolulate, the odd leaflot largest and with a petiolule
+3--6 in. long, entire or distantly erenate above the middle, glabrescent
above, grey-pubescent beneath. Panicles up to 12 in. long. Calyz
-1-+15 in., 6-toothed. Corolla -2-'5 in., bluish- or purplish-white ;
limb spreading, 2-lipped, 5-lobed, middle lobe of the lower lip the
largest. Stamens 4, didynamous, exserted. Ovary 2-4-cclled,
4-ovuled ; style filiform, shortly 2-lobed. Frust a succulent drupe
supported by the more or less accrescent calyx, °15--25 in. diam.,
globose, black when ripe ; endocarp normally 4-celled.

Common throughout the Siwarik Division, and planted in
hedge-rows in villages. Also in valleys in the HiLrs.

The roots and leaves are used in Hinda medicine, and the bran-
ohes and twigs for basket-making.

Fl. June-Aug. Fr. Cold season.

There seem to be two distinet forms of thisspecies,~—one as de-
scribed above, and the other a somewhat smaller shrub, with lcaves
more generally crenate, and panicles, flowers and drupes generally
much smaller. Thislatter Howerslater, and is perhaps more common
about Dauna. Is this var. sncsss, Lam, ?
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6. Clerodendron,.Linn. ; G. P. n. 49.

Shrubs or small trees, rarely herbs. Leaves simple,
opposite or whorled. Calyz 5-toothed or lobed, usually
enlarged in fruit and coloured. Corollatube slender;
limb spreading, 2-lipped or more or less obliquely 5-
lobed. Stamens 4, often long-exserted. Ovary 4-celled,
with 1 ovule. in each cell ; style filiform, bifid at the
apex. Fruit a dry or succulent drupe, often lobed.

Analysts of the Species.
Corolla-tube less than 1 in. long.
Leaves subsessile, narrow R . . L. C. serratum.
Leaves long-petioled, broad . . . 2. C. mfortunatum.
Corolla-tube 3-4 in. long (leaves subsessile,
very narrow) . . . ) . 3. C. Siphonanthus.

1. C. serratum, Spreng. ; Fl. Br. Ind. iv. 592 ; Brandis
For, Flora 364, Ind. Trees 508; Gamble Man. Ind. Timb. 513.
Vern. Banl dkri, Jaunsar.

A shrub with annual shoots from a thick woody rootstock.
Leaves opposite or in whorls of 3, 4-8 by 1'5-25 in., oblong elliptic -
oblong or oblanceolate, serrate, smooth, puberulous or glabrate ; base
cuneate ; petiole 0-'2 in. long. Flowers bluish-white, in terminal
penioles ; bracts *5-1'5, obovate or lanceolate, often coloured ; pedicels
0--25 in. Calyx cup-shaped, ‘2 in. long, shortly 5-lobed. Corolla-tub:
*3--5in. long, narrow-cylindrical, slightly constricted at the neck ;
bairy within ; mouth oblique, 2-lipped ; lobes ‘3-'5- in., oblong. Sta-
mens hairy at the base. Drupe -3 in. digm., black ; pyrenes up to 4.

TEHRI-GABHWAL, 3,-5,000 ft., generally on grassy hill-sides
and fire-traces : Thadidr, BAmsu, Molts, Sendra, eto.

Fl. May-Aug. Fr. Sept.-Nov.

2. C. infortunatum, Geartn.; Fl. Br. Ind, iv, 594 ;
Brandis For. Flora 363, Ind. Trees 5§07 ; Gamble Man. Ind. Timb.
543. Vern. Karw, Din ; Bhant, Hind, .

A deciduous shrub up to 12ft. high; bark with large grey
raised corky lenticels ; every part of the plant very bitter and with
a fetid smell. Leaves opposite, 4-9 by 3.6 in., broad-ovate, acumi.
nate, sometimes slightly cordate, entire or obscurely denticulate,
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roughly hairy above, tomentose or thinly hairy beneath ; petiole 1-6
in.  Panicles terminal, hairy ; branches and calyx reddening in fruit.
Calyz deeply 5-cleft ; lobes lanceolate, *3-°4 in. in flower but ‘8-1in.
deep-red and leathery in fruit. Corolla white, tinged with red ; ,tube
cylindrical 7-9 in. long; lobes elliptic, acute, '3-'5 in. long.
Stamens exceeding the corolla-lobes. Drupe fleshy, somewhat
tetragonal, rather depressed, bluish-black when ripe, enclosed in the
accrescent leathery calyx.s ’

Very common as an undershrub in S4l areas in the SIWALIK
Division, where the leaf-canopy is not open enough for grass.

The bitter leaves and bark areused in country medicine.
FL Jan.-Apr. Fr. Rainy season.

3. C. Siphonanthus, Br.; Fl. Br. Ind. iv, 598
Brandis For. Flora 364, Ind. Trees 508 ; Gamble Man. Ind. Timb. 543.
Vern. Chingdri, Dén.

A shrub 4-8 ft. high, with herbaceous fluted hollow stemss
Leaves in whorls of 3-5, 6-9 by 1-1'5 in., narrow-lanceolate, gub-
entire, glabrous, rather hard ; petiole 0-'2 in. Flowers white fading
mto yellow, in rigid terminal panicles 9-18 in. long ; pedicels ‘5-1'5
in. Calyx ‘5 in. long, dark-red and enlarged in fruit; segments
oblong, acute. Corolla-tube 3-4 by ‘2 in., drooping ; lobes *5-°7 in.
long, obovate-oblong. Drupe ovoid, dark-blue, about ‘5 in. long,
supported by the spreading red calyx.

Fairly common in grass-lands in the D¢~ : R dipur, Lachiwéla
Rémgarh, Dehra, ete.  Often cultivated in gardens for its flower.

Sections of the hollow stem are tied round the neck in
BENGAL as a charm against various ailments,

Fl July, Aug. Fr. Cold season.

7. Holmskioldia, Retz. ; G. P. n. 50.

1. H. sanguinea, Retz. ; Fl. Br. Ind: iv. 596 ; Brandis
For. Flora 370, ind. Trees 506 ; Gamble Man. Ind. Timb. 544.
Vern. Rithoul, E. Din; Kdpns, Hind.

A large straggling shrub. Leaves opposite, 3-4 by 2-3 in.,
ovate, acuminate, generally crenate, pubescent ; main lateral nerves
about 8 pairs; base truncately cuneate; petiole *5-1'2 in. long.
Calyz *7-1 in. across, salver-shaped, membranous, red-orange, entire
ot with a wavy margin. Corolla-tube *6-1 in.long, cylindrical, curved,
uright-red; limb wunequally 5-lobed. Stamens 4, didynamous ;
filaments glabrous; anthers exserted. Quary 4-celled, 4.ovuled ;
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style shortly bifid, glabrous. Drupe ‘2-'3 in. long, obovoid, deeply
4-lobed at the apex ; seeds 14, oblong.

Outer slopes and foot of the HiMaraya and shady ravinee
in the DUN: Thano, Kéilimatti, Raipur, etc.; also passes in the
DU sido of the StwaLiks. Cultivated in gardens at DExRA.

Fl. Ogt.-Dec. ‘
8. Caryopteris, Bunge; G. P. n. 52.

Spreading shrubs ; extremities pubescent or tomen-
tose. Leaves opposite, simple, acuminate, minutely
gland-dotted. Cymes small, dense, axillary or running
mto a terminal thyrsus; bracts small. Flowers light-
mauve, generally pubescent. Calyz 5-fid; segments
somewhat accrescent in fruit. Corolla-tube short ; limb
spreading, 2-lipped, middle lobe of the lower lip largest,
much crsped. Stamens 4, didynamous; anthers ex-
serted. Ovary 4-cclled, 4-ovuled ; style filiform, usually
much exserted, shortly bifid. Erust a small globose
capsule ; valves 4, induplicate, 1-seeded ; seeds oblong,

erect.
Analysis of the Specics.

Cymes mostly in terminal thyrsus ; calyx-seg-
ments in fruit lanceolate, erect, ribbed . 1. C. Wailschiana.
Cymes mostly axillary and corymbose ; calyx-
segments in fruit triangular, spreading,
not ribbed . . . . . .

1. C. Wallichiana, Schauer; Fl. Br. Ind. iv. 597;
Brandis For. Flora 370, Ind. Trees 612; Gamble Man. Ind.
Timb, 644. Vern. Chingdrs, Karus, Din.

A large shrub with quadrangular branches ; bark peeling off
in long papery strips ; young shoots grey-pubescent. Leaves up to
4 by 1'6 in., narrow-elliptic or lanceolate, acuminate, toothed or
nearly entire, puberulous ; base cuneate ; petiole "3-'5 in. Flowers
sweet-scented, light-mauve, in dense axillary cymes forming thyrsus
at the ends of the branches. Calyz deeply 6-lobed ; lobes in fruit
erect, lanceolate, ribbed. Corolla-tube *2-°3 in. long ; lobes slightly

2. C. grata.
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larger than the tube, the lower middle ene binish, others white.
Style more than twice the length of the corolla. Frust -2 in. long,
globose, densely pubescent.

Common in ravines and on waste lands in the DGx and Lowzs
Hris ; up to Sais in JAUNSAR.
Fl. Mar., Apr. Fr. May, June.

2. C. grata, Benth. ; Fl. Br.Ind.ivi 697. Brandis Ind.
Trees 512 ; Gamble Man. Ind. Timb. 544.

A rambling shrub; branches brown-pubescent. Leaves3-5 by
1.1'8 in., those near the oymes much smaller, elliptic, acuminate,
sremate-serrate or subentire, pubescent ; lateral nerves about 8 pairs
in the larger leaves; base rhomboid or almost rounded ; petiole
*3-'6 in. Cymes mostly axillary, densely rusty-pubescent, dichoto-
mously corymbose, few-flowered. Calyz membranous, pubeacent,
triangular in fruit, not ribbed. Corolla about 3 in. long, faintly
bluish, pubescent, glandular. Style about twice the length of the
ocorolla. Capsule *156-°2 in. diam., globose, slightly ribbed, nearly
glabrous. '

Jaunsar and TEHRI-GARHWAL, up to 5,000 ft.—Jharipdni
below Mussoorie, Séinji; Chitrigidh, Khanigidh, etc.

Fl. Jan.-Apr. Fr. May-July.

The following plants belonging to this Family
deserve notice :—

1. Lantana Camara, Linn. ; Fl. Br. Ind. iv. 662 ;—is 3 small
weedy shrub with recurved prickles on the branches, apparently wild
and found in hedges in DEnrA. Leaves opposite, simple, up to 3 in.
long, rugose. Flowers about 5 in. long, sweet-scented, in peduncled
capitate spikes which are 1-1'5 in. diam. Corolla-tube pink or red ;
lobes orange or yellow. Drupe purple when ripe. Fl. Rainy seasan.
—@. P. n. 18.

2. Lantana tndica, Roxb.; Fl. Br. Ind. iv. 562 ;—is very
similar in appearance and found in the same places, but has no
recurved prickles, and the flowers are smaller and not so strongly
scented. Corolla pink, red, yellow or white. Fl. Rainy season.

3. Verbena bomariensis, Linn.; Fl. Br. Ind. iv. 565 ;=—ig
snother weed which is a native of Brazil, but is found ngar
Mothronwals in the Dﬁq.' Leaves sessile, 3-4 by *5-°6 in., nervose,
:;n';te. Zg‘lower-apiku ‘in terminal corymbs. KL Aug., Sept.—

. P. . 26,
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'FaM, 62. LABIATZA ; G. P. N. 126.

Herbs, rarely shrubs, usually with aromatic oil-
glands ; stem quadrangular. Leaves opposite or whorl-
ed ; stipules none. Flowers irregular, in whorls which
are either simple, or in simple or panicled spikes. Calyz
persistent, sometimes enlarged in fruit, 4-5-lobed or 2-
lipped. Corolla 4-5-lobed or 2-lipped ; lobes imbricate
in bud. Stamens 4, didynamous, the upper pair some-
times imperfect. Disk prominent. Owary 4-lobed, 4-
celled ; ovules solitary in each cell, erect ; style gyno-
basic, simple ; stigma usually 2-fid. Fruit of 4 usually,
dry 1-seeded nutlets included in the persistent calyx.

A family of very little forest importance in India, but con-
taining many herbaceous plants of value for food, medicine, perfume,
etc.

Analysis of the Genera.

Whorls of flowers in terminal panicled spikes ;
calyx not reticulate.

Calyx-teeth long, feathery in fruit ; nutlets
hairy . . . . . . 1. COLEBROOKIA.
Calyx-teeth short, naked ; nutlets shining,
tubercled . . . . . 2. ELsHOLTZIA.
Whorls of flowers simple, axillary; calyx

stror:gly reticulate ; nutlets smooth . 3. RoyLEa.

>

1. Colebrookia, Smith ; G. P. n. 25.

1. C. oppositifolia, Smith ; Fl. Br. Ind. iv. 642 ; Brandis
Ind. Trees 515 ; Gamble Man. Ind. Timb. 547. Vern. Bindd, Bind«,
D6n and Garhwal ; Lilri, Bambher, Jaunsar ; Kdld Bdnsd, Binid-
lakrs, Sahéranpur.

A hoary shrub, under favourable circumstances up to 20 ft.
high, with grey bark. Leaves opposite, 4-10 by 1'5-3 in., oblong-
elliptic, acuminate, crenate, softly tomentose ; lateral nerves 12-15
pairs, arcuate ; petiole *5-1 in., stout, white-felted. Spikes 24 in.
long, in many-branched panicles, very numerous, hoary in fruit.
Flowers about *1 in. long, in congested clusters at varying distances
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on therachis. Calyz very small, villous ; tube much grooved ; lobes
elongated and feathery in fruit. Corolla while; lobes rounded.
Stamens 4, usually exserted ; anther-lobes round. Style 2-fid;
lobes subulate. Nutlets usually only one, hairy, obovoid.

Common along ravines and raus in the SiwALik Division;
also in low valleys in JAUNSAR and the  OUTER HIMALAYS, up to
4,500 ft. » Silgddh, Bindlgadh ; Sansérd-Khal4 ; Bidshéhibégh, eto.

The wood weighs 46 Ibs. per c. ft. It is used for gunpowder
charcoal. The leaves are applied on wounds and sores. .

Fl. Jan., Feb. The fruit-spikes remain long on the plants,
almost throughout the year.

2. Elsholtzia, Willd. ; G. P. n. 27.

1. B, polystachya, Benth. ; F1. Br. Ind. iv. 643 ; Brandis
Ind. Trees 516; Gamble Man. Ind. Timb. 547. Vern. Pathos,
Pothd, Jaunsar. .

A shrub up to 8 ft. in height, with grey fibrous bark which peels
off in long strips. Leaves opposite, 3-6 in. long, elliptic-lanceolate,
acuminate, serrate or crenate, pubescent, subsessile of minutely
petioled. Flowers minute, spicate. Spikes 4-10 in. long, flowering
‘3 in. diam., narrower in fruit, strongly aromatic. Frusting calyz
tubular, ribbed, ‘1 in. long ; teeth 5, erect, triangular. Corolla white,
pubescent ; limb 4-fid. Stamens 4, exserted, divergent. Style
subequally 2-fid. Nutlets oblong.

Fairly common in JAUNSAR and TERRI-GARHWAL, up to 9,500
ft.. associated with Indigoferas in open grassy slopes.
Fl. Aug.-Oct. Fr. Cold season, but remains long on the plant.

3. Roylea, Wall. ; G. P. n. 110.

1. R. elegans, Wall.; Fl. Br. Ind. iv. 679; Brandis
Ind. Trees 515; Gamble Man. Ind. Timb. 548. Vern. Kardnos,
Jaunsar ; Titpdts, Garhwal.

A woody undershrub with grey bark. Leaves opposite, 1-2 in.
long, ovate, crenately toothed, tomentose beneath ; petiole about
2 in, long. Flowers in 8-10-flowered axillary whorls. Calyz 5-lobed,
10-ribbed, rigid. Fruiting calyz *5-'7 in. long; lobes as long as
the tube. COorolla *6 in., white with a touch of pink, 2-lipped ;
upper lip erect, lower spreading ; tube narrow. Stamens: 4, ascend-
ing. Stigma subequally 2-lipped. Nutlets ‘1 in. long, obovoid-
oblong, smooth.

OvTER HIMALAYA, JAUNSAR and TRARI-( AREWAL, up to 5,000
ft. : Mélkot, Réjpur ; Saié, Dhérdgidh ; Thadiér, etc,

M



322 62. LaBATE. [ Roylea.

The leaves, which are extremely bitter, are used as a febrifuge
by the Jaunsaris.
FL Mar., Apr. Fr. Apr., May.

The Ttlsi plant (Ocimum sanctum, Linn.), the Common Mint.
Vern. Pudind, Hind. (Mentha satéva, Linn.), and Peppermint (3.
piperito, Linn.) belong to this Family. They are cultivated ingardena
in SaniraneUR and the D6N, and also found wild, probably as
escapes, €.g., Pudind at Sshansra-dhéré, acd Twlsi at Rikhikesh
and ko<Gmri

The following plants also deserve mention :—

1. Plectranthus rugosus, Wall.,, Fl. Br. Ind. iv. 620: Vern.
Chachli, Jaunsar ;—is a small shrub very common on bare hill-sides
throughout the HiLLs, about 4,-7,000 ft. e.g., Bémsu, Dhérigidh, the
Sacred Forest at Koti, ete. Leaves °*5-1 in. long, ovate, crenate,
rugose. Flowers bluish or purplish-white—G. P. n. 11.

. 2. Plectranthus ternifolius, Don, Fl. Br. Ind. iv. 621 ;—ig a
rigid shrub 5-6 ft. high, found at Karwdpéni, Lachiwéla, etc., in
the D6N, also at Nonai in TEORI-GARBWAL (Mr. J. 8. Gamble).
Leares 4-6 by 1-1'3 in., lanceolate, densely tomentose; regularly
serrate ; petiole*1--2in. Flowers white outside, sessile, in dense long
white villous panicles.

8. Pogostemon plectranthoides, Dest.; FL. Br. Ind. iv. 632 ;—isa
gregarious bush having a strong mint-like smell ; stems dark purple,
with a large pith. Leaves 3-7 by 1'6-3 in., ovate, acuminate, doubly
serrate, membranous, pubescent; lateral nerves very arching ;
petiole 1-3 in. long. Flowers white or piok, in large terminal
panicled bracteatc spikes. Common inshady ravines in the D6x,
e.g., Kénsréo, Théno,eto. The smell of the bruised leavesis said o
cure ague. Fl. Rainy season.—@G. P. n. 23.

4. Pogostemon parviflorus, Benth.; Fl. Br. Ind. iv. 632;

closely resembles the above, but is usually a smaller plant, less
hairy, with stems darker purple, and spikes shorter and more
densely flowered. Common in ravines up to 4,000 ft. in the HiLrs.
The lcaves are chowed and poulticed on snake-bites.—Fl. Cold
season. .
5. Meriandra strobslifera, Benth.; FL. Br. Ind. iv. 652;
occurs in dry rocky places about Dingri (6,-7,000 ft.) in JAUNSAR.
Leaves 3-4 in. long, oblong, cotiaceous, very rugose, usually with a
sagittate base. Spikes with woody bracts in fruit.—@. P. n. 67.
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Order 1.~CHENOPODIALES.
Fau. 63. AMARANTACEZE; G. P. . 130,

HEeRrss, rarely shrubs. Leaves generally alternate,
exstipulate. Flowers small, occasionally unisexual, in
spikes cymes or clusters, supported by scarious bracts
and a pair of bracteoles. Sepals 5, scarious, persistent.
Petals 0. Stamens 1-5, opposite the sepals. Ovary
l-celled. Fruit usually a utricle, rarely a berry or a
capsule. Seed orbicular ‘or ovate, compressed ; testa
crustaceous.

A weedy Family, not of much forest interest.

Analysss of the Genera.

Rambling shrubs ; seeds few or many . . 1. DEERINGIA.
Erect shrubs ; seed solitary . . . 2. Bosra.

1. Deeringia, Br.; G.P. n. 1.

1. D, celosioides, Br.; FIL. Br. Ind. iv. 714; Brandis
Ind. Trees 518 ; Gamble Man. Ind. Timb. 550. Vern. ClLadndr:,
Dun; Latman, Hind.

A small shrub, very conspicuous when in fruit. Leaves al-
ternate, up to 4 in. long, ovate or ovate-lanceolate, gradually dimi-
nishing in size towards the ends of the branches; base more or less
rounded ; petiole 2-1 in. Spikes G-12 in. long, terminal, panicled.
Flowers ‘2 in. diam., greenish-white, very shortly pedicellate. Sepals
oblong, spreading in fruit. Stamens 4-5. Fruita berry, ‘2in. diam.,
lobed, scarlet and filled with a frothy pink juice when ripe.

Common in hedges and scrub-forests in the DdN. Young
shoots and leaves are good for fodder, and are said to encourage the
flow of milk in milch cows. The juice of the ripe {ruit is ured as a
substitute for red ink.

Fl. Sept., Oct. Fr. Dec., Jans
» 2
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2. Bosia, Linn. ; G. P. n. 7.

1. B, Amherstiana, Hook. f.; FlL Br. Ind. iv. 7:6;
Brandis Ind. Trees 518; Gamble Man. Ind. Timb. 550. Vern.
Bhengot, Jaunsar.

A glabrous straggling shrub. Leaves alternate, 3-6 by 1-3 in.,
ovate, acute or acuminate, glabrous ; base more or less acute ; petiole
«2-+7in. long. Spikes both axillary and terminal, never exceeding the
leaves. Flowers ‘2 in. diam., 5-merous, green, in compound racemes
or gpikes. Sepals concave. Brgcts and bracteoles green, with white
margins. Stamens 5. Stigmassessile. Fruit a berry, 15 in. diam.,
globose, crimson when ripe ; seeds with a crustaceous testa.

Fairly common in the Tons Valley and other hot valleys in
J AUNSAR.

The leaves dry black, and a black dye is obtained from
them. The young shootsare eaten fried in ghee. The ripe berries ate
also eaten. Wood soft, very porons.

FL Apr., July. Fr. July, Ooct.

Order 2.~~PIPERALES.
Fam. 64. PIPERACEA ; G. P. ~. 139,

Aromatic herbs or shrubs, generally prostrate,
Leaves alternate, simple, opposite or whorled, entire,
often punctate, stipulate or exstipulate. Flowersin con-
gested catkin-like spikes, supported by peltate bracts.
Periantk 0. Fruit small; seeds with copious mealy
albumen. Embryo minute.

This is a Fan ily of no forest interest in North-Western India,
but deserves mention as comprising such plants as Piper longum,

Lion., Vern. Pipdl, and P. Betle, Linn., the well-known Pdn. The
tollowing species are found in this part of the country :—

1. Houttuynia cordata, Thunb. ; Fl. Br. Ind. v. 78.—A small
plant with a creeping rootstock. Leaves broadly ovate, cordate ;
atipu'es membranous. Bracts over °5 in. long, petaloid. Ooccasion-
ally met with in hot damp localities in JAUNSAR and TEHRI-GARE-
WAL, e.g., Dhérmigédh, Khénigédh, ete.  FL Apr.-June.—G.P. n. 3.
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2. Piper brachystachyum, Wall. ; Fl, Br. Ind. v. 87.—A
glabrous twiggy shrub with somewhat woody branches. Leaves 3-7
by 1-3-5in., thin, elliptic- or ovate-lanceolate, 5-nerved ; baseacute B
petiole ‘2-5 in, Frusting spikes globose or slightly oblong, leaf-
oppcsed ; peduncles never exceeding the spikes.  Frust °1 in. diam.
Found in damplocalities, e.g., banks of the Ré-nadi, DEgra L 6N, and
Pédmsu Valley in TEBRI-GAREWAL.—G, P. n. §.

Order 3—~DAPHNALES.
Fam. 65. LAURACEZE ; G. P. ~N. 143.

Trees or shrubs, more or less aromatic. Leawves
usually alternate, simple, exstipulate, generally entire,
gland-dotted. Flowers 1-2-sexual, regular. Perianth
inferior, 6-4-cleft ; segments imbricate in bud ; tube
sometimes enlarged in fruit. Stamens up to 12, in 2-4°
series, usually half or more wanting or reduced to
staminodes ; filaments flattened and often with 2 glands
at the base ; anthers 2-4-celled, cells opening by up-
curved deciduous valves. Ovary superior, 1-celled ;
ovule solitary, pendulous. Fruit a 1-seeded berry or
a drupe ; peduncle often thickened ; seed pendulous,
exalbuminous.

Analysis of the Genera.

Flowers paniculate, usually bisexual ; anthers of
the inner stamens opening outwards.
Fruit supported only by the base of the perianth 1. Ciyxamomuwm,
Fruit suppor ted by the entire perianth.
Perianth-segments spreading or reflexed, not
stiffened . . . . . « 2. MaoHILUS,
Perianth-segments clasping the fruit and
atiffened . . . . . . 3. PaEBE.
Flowers umbellate, usually dicecious ; anthersall
opening inwards e« « o o4 Litsxa,
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1. Cinnamomum, Blume ; G. P. n. 16.

1. C. Tamala, Fr. Nees; FL Br. Ind. v. 128; Brandis
For. Flora 374, Ind. Trees 533 ; Gamble Man. Ind. Timb. 560.
Vern. Ddlckini, Darchini, Hind. ; Gér-éndrd, Jaunsar.

A moderate-sized tree, with thin dark-brown wrigkled bark.
Leaves both alternate and opposite sometimes on the same twig, 4-6.
by 1:5-2'5 in., ovate-oblong, acute or acuminate, 3-nerved, glabrous,
shining above, pink when young. Panicles scarcely exceeding the
leaves. Perianth of 6 uncqual segments, silky-pubescent; lobes
longitudinally ribbed, ovate-oblong, breaking off transversely about
the middle in fruit. Perfect stamens 9, the 6 outer eglandular with
4-celled anthers opening inwards, the inner three with 2 glands at the
base and 4-2-celled anthers opening outwards ; innermost or fourth
series of 3short staminodes. Ovary free ; style filiform. Drupe ‘5in.
long, ovoid, succulent, supported by the thickened peduncle and the
6-toothed or truncate base of the perianth, black when ripe.

Occurs sporadicall y in damp ravines in JauNsaR and TEERI-
CARHWAL, up to 6,000 ft.: Thadidr, Bagtar-ndlé ; M4alkot, etc. Very
common and almost gregarious in the Mautérgadh.

The wood is moderately hard and close-grained, but is liable
to splitand warp ; weight 39 Ibs. perc. ft. The bark of the twigs is
used as a substitute for the true cinnamon, which is obtained from
a cogener of this tree (C. zeylanicum, Breyn.)and the leaves are the
bay-leaves. or Tejpdt of Indian commerce.

New leaves Apr., May. Fl. Feb.-May. Fr. June-Oct., but
remaining long on the tree.

Tho Camphor tree, C. Camphora, Linn. ; F1. Br.Ind.v. 134 ;}—
is cultivated for ornament in the DN, where it thrives well on good
soil and is well worth cultivating in plantations on acommercial scale
to produce camphor.

2. Machilus, Nees; G. P. n. 17.

Evergreen trees. Leaves alternate, penniveined.
Flowers bisexual, in axillary and terminal panicles.
Perianth divided to the base; segments §, persistent
but unchanged in fruit. Stamens as in Cinnamomum
Tamala ; anthers ail 4-celled. Berry globose or oblong,
seated on the spreading or reflexed perianth.
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Analysis of the Species.

Leaves ovate-acuminate, short (fruit glo-
bose) . . . . . . 1. M, Gambles.
Leaves ovate-lanceolate, long.
Fls.quite glabrous ; fr.oblong or ellipsoid. 2. M. odoratissima.
Fls.silky-tomentose ; fr. globose or nearly
80 . . . . . . 3. M. Duthiei.

) 1. M, Gamblei, King mss.; Fl. Br. Ind. v. 138, 860.
Brandis Ind. Trees 531 ; Gamble Man. Ind. Timb. 566.

A moderate-sized tree ; bark dark-grey, with even gurface.
Leaves 3-5 by 1-1'5 in., obovate to elliptic-lanceolate, acute or acu-
mihate, entire, thinly coriaccous, glabrous and shining above, glau-
cous beneath; base cuneately acute; lateral nerves 8-10 pairs
slender ; petioles 5 in. long, slender, glabrous or pubcscent. Pani-
cles terminal, lax, few-flowered. Perianth-lobes linear oblong,
villous within.  Filaments slender, almost glabrous ; anther oblong.
Frust -3 in. diam., globose, black when ripe.

Fairly common in shady and swampy localities in the Dt :
Kéluwéla, Rémgarh, Mothronwala, Karwépéni, etc.

Wood white, appears to be soft.
Fl. Mar., Apr. Fr. June, July.

2. M, odoratissima, Nees; Fl. Br. Ind.v.139, 859;
Brandis For. Flora. 378, Ind. Trees 530 ; Gamble Man. Ind. Timb.
565. Vern. Kdwald, Jaunsar ; Kduld, Kaulu, Dan.

A middle-sized tree. Leaves 4-6 by I'5-2 in., lanceolate or
oblong, acuminate, dark-green and shining above, slightly glaucous
beneath, impressed-punctate, lateral nerves 7-13 pairs ; petioie *5-'8
in. long. Panicles peduncled, shorter than the leaves. Flowers and
filaments quite glabrous. Fruit *5-7 in. long, oblong or ellipsoid,
purple and somewhat pruinose when ripe.

. JAUNSAR, TEHBI-GARHWAL and OUTER HIMALAYAN VALLEYS,
3,000-6,500 £t.
Wood light, soft and even-grained, not much used. Weight
€0 1ba. per o. ft.

¥l1. Mar., Apr. Fr. May, June. )
3. M, Duthiei, King mss.; F1. Br, Ind. v. 8681; Brandis

Ind. Trees 531; Gamble Man. Ind. Timb., 667. Vern. Kdwaid,
Bhejo, Jaunsar.
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A tree larger than the last species ; young branches sometimes
finely silky. Leaves 5-10 by 1:6-2'7 in., lanceolate, oblong or oblan-
ceolate, very coriaceous, glaucous beneath ; nerves 12-20 pairs, irre-
gular ; petiole *5-1in. Flowers larger than in the preceding species ;
perianth lobes linear-oblong, finely silky. Filaments glabrous.
Fruit globose, °6 in. diam., on thickened pedicels.

Common in shady ravines in the H1rLs, 5,000-7,600 ft.
Fl. Apr., May. Fr. June, July.

In the description of the last two species I have followed the
revised sketch given at the end of Vol. V of the ‘‘ Flora of
British India,’’ but there are specimens in the College Herbarium
which do not exactly fall under any of them. The fruit character,
however, is the most reliable of all, and the trees can easily be dis-
tinguished in the forest from the colour of their foliage and the
shape and general appearance of their crowns. Besides, they
generally occur in somewhat different localities.

3. Pheebe, Nees ; G. P. n. 18 (Persea).

‘ 1. P, lanceolata, Nees; Fl. Br. Ind. v. 141; Brandis
For. Flora 377, Ind. Trees 532 ; Gamble Man. Ind. Timb. 568.
Vern. Bhadros, Bhadeu, Jaunsar ; Tumrs, Din.

A small evergreen tree with yellowish-white bark. Leaves
alternate, crowded at the ends of the branches, 5-8 by 1-2 in., narrow-
lanceolate, finely or caudate-acuminate, glabrous; lateral nerves
6-10 pairs ; petiole *5-'8 in. Flowers 2-sexual or polygamous, in lax
axillary panicles. Perianth cup-shaped ; segments obovate, scarcely
acute, pubescent within, enlarging hardening and imbricate in fruit.
Stamens as in Cinnamom m Tamala ; anthers all 4-celled. Frust
*3-"4 in. long, narrow-ellipsoidal, black when ripe, half-buried in the

enlarged calyx.
In shady damp valleys or near marshes in the Déx:

Karwépéni, Ramgarh, Kénsrdo, Khairi ; also up to 6,600 ft. in the
Hus, e.g., Sainji, Korwé, Mussoorie, etc. .

The wood is white, hard and close-grained, but does not seem
to have ever been used for timber purposes. Growth fast. Weight
48-55 1bs. per c. {t.

Fl. Feb.-June. Fr. June-Sept.
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4. Litseea, Lamk. ; G. P. n. 28.

Usually evergreen trees or shrubs. Leaves alternate,
often crowded at the ends of the branches, generally
penninerved. Flowers dicecious, in few-flowered umbels
which are sessile or pedicellate, usually clustered and
supported by 4-6 concave involucral bracts. Perianth
tubular, 4-6-lobed. Stamens 6, less often 9 or 12, rarely
more, those of the inner series with a pair of glands a¢
the base ; anthers 4-celled, all introrse. Frust a drupe,
seated on the much-enlarged perianth-tube, black when
ri

i Analysis of the Species.
Stamens 9 or more ;' lvs. penninerved throughout.

Lvs. grey-tomentose beneath ; fr. globose . 1. L. sebifera.
Lvs. rusty-tomentose beneath ; fr. ovoid or ob-
fong.

Leaves broad ; receptacle of fruit very small . 2. L. polyantha.
Leaves narrow ; receptacle of fruit large « 3. L. elongata.
Stamens 6 ; lvs. 3-nerved at the base (Genus T'etra-
denia, Nees).
Leaves 6-12 in. long, thickly coriaceous . . 4. L. lanuginosa.
Leaves 3-6 in. long, thinly coriaceous . . b. L:umbrosa.

1. L. sebifera,* Pers.; F1. Br. Ind. v. 157; Brandis
Ind. Trees 536 ; Gamble Man. Ind. Timb. 570. Syn.—Tetranthera
laursfolia, Jacq.; Brandis For. Flora 379. Vern. Chandnd, Din ;
Maidd-lakri, Hind.

A moderate-sized evergreen tree with dark-grey soft corky
bark ; young parts grey-toméntose. Leaves 4-10 in. long, elliptic
ovate oblong or lanceolate, acute or acuminate, pubescent or glabres-
cent above, grey-tomentose beneath, soft-coriaceous ; lateral nerves
8-12 pairs ; petiole ‘5-15 in. Umbels *3-'6 in. diam.; pedicels clus-
tered on & common peduncle ‘2-'3 in. long ; bracts 4, rounded, tomen-
tose. Stamens 9-20 or more ; filaments hairy. Fruit about ‘3 in.
diam., globose, supported by the club-shaped pedicel. )

Common in the D6 and SAEARANPUR FORESTS, especially in
shady ravines : Rémgarh, Karwépéni, Badshéhibdgh, Dholkhand,
ete, '

I; Qccordlng t> Mr, Gamble this species ought to be called L. chinensis,
mk.
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Wood greyish-brown, close- and even-grained, durable, is not
attacked by insects ; heartwood not distinct ; weight 46 Ibs. per c. ft.
“ A fine wood worth notice.”— Mr. J. §. Gamble. The inner bark,
which is granular and viscid, is used as an external application for
sprains and bruises.

Fl. Rainy season. Fr. Nov., Dec.

2. L, polyantha, Juss.; Fl. Br. Ind. v. 162; Brandis
Ind. Trees 536 ; Gamble Man. Ind. Timb. 571. Syn.—Tetranthera
monopetala, Roxb.; Brandis For. Flora 380. Vern. Karkdwa or
Karkd, Dun.

A moderate-sized evergreen tree with dark-grey smooth bark.
Leaves 4-8 in. long, oblong ovate or obovate, tip acute or rounded,
glabrous above, rusty-tomentose and strongly reticulate bemeath ;
lateral nerves 5-10 pairs ; petiole *5-1in. Umbels stoutly pedicelled,
5-6-flowered ; bracts 5, membranous. Stamens 9-13 ; filaments hairy.
Fruit ovoid ; *2--3 in. long, on a small perianth-base.

Very common in scrub forests in the DErrA DN and SanA-
RANPUR DistrIOTS, and in low valleys in the HiLLs.

Wood of a dark-grey colour, not durable ; weight 38 Ibs. per
c. ft. The bark is used in Indian medicine, and the leaves to feed
cattle, and the Mugs silkworms in Assam.

Fl. Mar., Apr. and also irregularly throughout the year. Fr.
four months after flowering.

3. L. elongata, Wall. ; Fl. Br. Ind. v. 165; Brandis Ind.
Trees 6537 ; Gamble Man. Ind. Timb. 572. N

A small tree with stout branches ; branchlets rusty-tomentose.
Leaves alternate, very variable, generally 4-5 by 1-1'5, but occasion-
ally much longer and broader, oblong or elliptic-lanceolate, obtuse
acute or acuminate, strongly reticulate and rusty-tomentose
beneath ; lateral nerves fow or many ; base generally aocute ; petiole
stout, *3-'6 in. long. Umbels 4-5-flowered, very rarely clustered ;
male larger than female; pedicels of varying lengths; flowers
woolly. Sepals 4-6, obtuse. Stamens 8-12; filaments slender,
villous. Owary glabrous, rudimentary in the male fls. ; style stout 3
stigma discoid. Fruit *5 in. long, oblong, seated on a perianth-base
which is *3 in. in diam.

Shady ravines in the OuTER HiMALAYA,—along the ¢ Mall ’ a
Mussoorie (Mr. J. 8. Gamble), Sansara Khals in MALKOT, etc. Rather
rare. ’

FL Mar., Apr. Fr. June, July.
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4. L. lanuginosa, Nees ; Fl. Br. Ind. v. 178 ; Brandis
For. Flora 382, Ind. Trees 540 ; Gamble Man. Ind. Timb. 573.

A moderate-sized tree with brown bark. Leaves crowded at
the ends of the branches, 6-12 in. long, elliptic-lanceolate or oblanceo-
late, acute or acuminate, very tough and coriaceous, silky-hairy when
young, afterwards glabrous above, glaucous beneath, strongly sub-tri-
plinerved at the base ; petiole *3-'8in.long. Bracts villous. Umbels
in 4-fid sessile clusters nearly 1 in. in diam. Stamens 6 ; glands of
inner stamens long-stalked. Fruit *5 in. long, acute at both ends,
seated at the thickened ends of the pedicels.

JaUNsAR and TEHRI-GARHEWAL, up to 6,000 ft. ; not common :
Bimsu Valley, 4,000 ft. Tons Valley, 3,600 ft. Also in the Mothron -
wila swamp in the DO, 1,900 ft.

Wood yellow when fresh cut.

Fl. Feb., Mar. (?). Fr. Dec., Jan.

5. L. umbrosa, Nees; Fl. Br. Ind. v. 179; Brandis
Ind. Trees 540 ; Gamble Man. Ind. Timb. 573. Syn.— L. zeylanica,
Nees ; Brandis For. Flora 382. Vern. Shirdr, Jaunsar.

A moderate-sized evergreen tree with a spreading crown and
dark-brown bark. Leaves alternate, 3-6 in. long, oblong elfiptic or
oblong-lanceolate, acute or acuminate, thinly coriaceous, glabrous
above, glaucous beneath, usually sub-triplinerved at the base ; petiole
*5-1'5 in. Umbels in small 4-5-fid sessile clusters, few-flowered.
Stamens 6 ; glands sessile. Fruit *3 in. diam., globose or oblong, on
slender pedicels which are 5 in. long.

Common in JAUNSAR and TEBRI-GARHEWAL, 4,-7,000 ft., gener-
ally in shady forests or ravines.

Wood reddish-white, moderately hard ; heartwood distinct
with & darker colour ; weight 36-38 lbs. per c. ft. Used for house-
building in South India. An oil is extracted from the fruit, which
is used for burning and is considered by the hill people as a specific
for itches and other skin diseases.

Fl. Mar.-May. Fr. Sept., Oct.

FaM. 66. THYMELZACEZE; G. P. N, 145.

Small trees or shrubs. Leaves alternate or opposite,
gimple, entire, exstipulate. Flowers regular, usually
2-sexual ; perianth tubular or campanulate ; lobes 4-b,
imbricate, sometimes with scales at the base. Stamens
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asmany or twice as many as the perianth-lobes, in the
latter case in two superposed series. Ovary superior,
usually 1-celled ; style long or short or 0; stigma
capitate ; ovule solitary, pendulous. Fruit indehis-
cent.

Analysis of the Genera.
Leaves alternate, subcoriacéous, persistent ;

scales and style 0 . . . . 1. DapHNE.
Leaves opposite and alternate, membranous,
deciduous ; scales and style present . 2, WIKSTREMIA.

1. Daphne, Linn. ; G. P. n. 8.

1. D. cannabina, Wall.; Fl. Br. Ind. v. 193; Brandis

Ind. Trees 544; Gamble Man. Ind. Timb. 677. Syn.—D.

pyracea, Wall. ; Brandis For. Flora 386. The Paper Daphne.
vem. Dhdk Chamboi, Chamua, Jaunsar ; Satpurd, Garhwal.

An evergreen shrub, 4.6 ft. high, with smooth grey bark.
Leaves 2-4 in. long, oblanceolate or narrow-lanceolate, subcoriaceous,
glabrous ; nerves very slender, depressed above, just visible below ;
petiole short, marginate, channelled. Flowers scented, white, in
geasile terminal heads, supported by oblong or lanceolate hairy bracts.
Perianth-tube *6-'7 in. long, slender, white-pubescent outside ; lobes
4, short, acute. Scales0. Stamens 8,in two series, onb above the
other. Stigmasessile or subsessile, capitate. Fruit a berry *5-'7 in.
long, ovoid, orange while ripening, deep-red or ruby when fully ripe,
succulent, with a coriaceous rind.

JauNsarand TEHRI-GARHWAL, 4,000-9,600 ft. Very common
in the Korwé and Lirli Forests. ’

In Nepal and Kumaon paper is made out of the inner fibrous

bark.
Fl. Mar., Apr., often also in autumn. Fr. Two months-
after fl.

2. Wikstreemia, Endl.; G. P. n. 11.

1. W. canescens, Meissn.; Fl. Br. Ind. v. 195;
Brandie Ind.Trees 545; Gamble Man. Ind. Timb. 678. Syn.—
}V‘ virgata, Meissn.; Brandis For. Flora 386. Vern. Chamboi,
aunsar,
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A small shrub with a few slender branches. Leaves 1-3 in.,
oblong-lanceolate, acute, membranous, often slightly pubescent ;
petiole ‘1 in. long. Flowers white or yellowish, subsessile, in few-
flowered heads, spikes or cymes. Perianth ‘3 in. long, slender, silky
outside ; lobes 4. Disk-scales 1-4, linear. Stamens 8, in two series,
one above the other Style short ; stigma large. Frust ‘2 in. long,
parrowly ovoid, silky.

JAUNsAR and TERRI-GARHEWAL, 5,-8,000 ft. : Deoban, Konéin,
Mundali, Kathidn ; Deoté, etc.

Fl. Apr.-June. Fr. Two months after fl.

FaM. 67. ELAEAGNACEZE ; G. P. . 147.

Shrubs or trees with silvery or brown scales. Leaves
usually alternate, entire, exstipulate. Flowers regular
1-2-sexual, in axillary fascicles or cymes. Perianth
tubular ; lobes valvate in bud. Stamens usually 4, epi-
phyllous, alternating with the perianth-lobes. Ovary
superior, 1-celled, with a solitary erect ovule. Frut
indehiscent, enclosed in the accrescent perianth-tube,

Analysis of the Genera.

Fls. ncrmally 2-scxual ; perianth 4-fid . . 1. EL®E:GNUS.
}ls. 1-sexual, dicecious ; perianth 2-partito or 2-fid. 2. HiproPHAk.

1. Eleeagnus, Linn. ; G.P.n. 1.

Shrubs or small trees, sometimes spinescent. Leaves
alternate, covered with dense silvery scales beneath.
Flowers 2-sexual or l-sexual by abortion. Perianth-
tube constricted above the ovary; lobes 4, valvats,
deciduous. Stamens 4. Fruit with a boay or coria-
¢eous endocarp.
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Analysis of the Species.

An erect deciduous shrub ; leaves narrow ;
;  fruit -3 in. long . . L. E. umbellata.
A straggling evergreen ehrub leaves broad

fruit about 1 in. long . . . + 2. E. latifolia.

1. E, umbellata, Thunb.; Fl. Br. Ind. v. 201; Bran-
dis For. ¥lora 390, Ind. Trees 647 ; Gamble Man. Ind. Timb. 680.
Vern. Ginroi, Jaunsar.

A thorny deciduous shrub with numerous branches, often
forming a dense bush. Leaves 1-3 by "3-'7 in., oblong or lanceolate,
acute at both ends, clothed below with bright silvery scales, sparsely
scaly or pubescent above ; nerves indistinet ; petiole '2--3 in. long.
Flowers dull-white, silvery outside, appearmg with the leaves, in
small axillary clusters. Perianth ‘2 in.; lobes triangular-ovate.
Fruit -3 in. long, oblong-ovoid, succulent, nbbed outside.

Jaunsar, TERRI-GABEWAL and outer slopes of the Hima-
rAYA, usually 3,-7,000 ft. Between Sai4 and Korwé ; below Konién ;
Dharagédh, ete.

The fruit is eaten.
Fl. Apr.-June. Fr. Rainy season.

2. B, latifolia, Liun.; FI Br. Ind. v. 202 ; Brandis For.
Flora 390, Ind. Trees 547 ; Gamble Man. Ind. Timb. 581. Vern.
Lchdru, Garhwal.

A straggling shrub, often spiny. Leaves very variable, usually
3-6 by 1'5-2'5 in., ovate-oblong, acuminate, membranous, clothed
beneath with silvery or ferruginous scales ; margins often slightly
undulate ; lateral nerves 6-8 pairs ; petiole ‘3-'4 in. long, channelled.
Flowers few or numerous, in axillary clusters; pedicels elongated in
fruit. Perianth-lobes broad. Frust about 1 in. long, sometimes
longer, elliptic-oblong or pyriform, strongly 8-ribbed, red or yellow
when ripe ; endocarp silky inside.

Mothronwa.la, Nakraunda and Lachiwéla swamps, DEHBA Dbr,
and possibly in similar places elsewhere.

Tho acid but somewhat astringent fruit is eaten by villagers.
¥l Nov.-Feb. Fr. May, June.

2. Hippophae, Linn. ; G. P. n. 2.

1. H ' rhamnoides, Linn. ; Fl. Br. Ind. v. 203: Brandis
For. Flora 388, Ind. Trees 547 ; Gamble Man. Ind. Timb. 581. Vern.
Dhurchuk, Tdrwa, Chumd, U. P.
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A large thorny dicecious shrub, sometimes a small tree ; bark
dark-grey, rough with vertical furrows. Leaves alternate, ‘5-2 by
“1-'8 in., subcoriaceous, glabrescent above, felted with grey or rust-
coloured scales beneath. MaLg FLs. in axillary ¢lusters on the old
wood ; perianth with 2 opposite segments. Feum. FLs. axillary, soli-
tary, pedicelled ; persanth tubular, 2-denate. Frust oblong or
globose, orange or bright-scarlet when ripe, enclosed in the succulent
perianth.

UpPER Toxs VALLEY, TEBRI-GAREWAL : Détmir and Oshl4 ;
chiefly in moist gravelly stream-beds.

It is used for fuel and charcoal and the dry branches for
hedges. The fruit is very acid, but boiled with sugar forms a pala-
table preserve.

Fl Mar., Apr. Fr. July, Aug.

Very similar in appearance and hardly specifically difterent
is H. salicifolia, Don. Leaves membranous, covered beneath with
stellate hairs and scales. Gangottari and other places in TeHBI-
‘GARHWAL.

Order 4.a=eSANTALALES.

FaMm. 68. LORANTHACEZL; G. P. N. 148.

Parasitic evergreen shrubs. Leaves generally oppo-
site, exstipulate, entire, coriaceous. Flowers 1-2-sexual,
ususlly bracteate. Pertanth single or double ; the outer
(calyx) usually adnate to the ovary, limb truncate or 0’;
the inner (corolla) free or connate, valvate in bud. St;-
mens as many as, and opposite to, the lobes of the inner
perianth. Ovary inferior, 1-celled, with usually one
erect ovule. Fruit generally drupaceous, l-seeded ;
albumen fleshy.

Analysis of the Genera.

Fla. 2-sexual, showy ; stylelong . . . 1. LoraNTHUS,
, Flg. 1-sexual, inconspicuous ; style short or 0 . 2. Viscowm.
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1. Loranthus, Linn.; G. P. n. 2.

Leaves generally opposite.  Flowers 2-sexual,
usually large, showy. Calyz adnate to the ovary ; limb
entire or minutely toothed. Petals free or more or less
connate into a tube. Stamens epipetalous, subequal.
Style long, stigma capitate. Frust a fleshy drupe.

Analysis of the Species.
Flowers 4-merous.
Petals free ; (leaves glabrous) . . L. L. ligustrinus.
Petals connate into a tube.
Leaves scurfy on both surfaces when
young ; peduncles many-flowered.
Corolla buff or pink . + 2. L. Scurrula.

Corolla green . . . 3. L. pulverulentus.
Leaves always glabrous above;
peduncles few-flowered . . 4. L. vestitus.

Flowers 5-merous (leaves glabrous ; petals
red, connate into a tube) . . . 6. L. longifiorus.

). L, ligustrinus, Wall. ; Fl. Br. Ind. v. 207; Brandis
For. Flora 395, Ind. Trees 649; Gamble Man. Ind. Timb. 582.
Vera. Fdndd, Hind.

A parasitic shrub, often apparently terrestrial. Leaves oppo-
site, the upper sometimes alternate, 2-3°5 by *6-1 in., lanceolate, thinly
eoriaceous, glabrous. Flowers '3 in. long, rust-coloured or pale-pink
outside, deep-red inside, in axillary panicles or racemes; bracts

ersistent. Calyxz-limb entire. Corolla-segments linear, reflexed
rom the middle. Ovary rusty-tomentose. Frust ovoid, °2--3 in.
loag, brown when ripe.

Occasionally met with in the D6~ Forests : Rémgarh, Kar-
wérpani, Mothropwéla, etc.

Fl. May, June.

2. L. Scurrula, Linn.; FL Br. Ind. v. 208; Brandis
Ind. Trees 549 ; Gamble Man. Ind. Timb. 582.

A very variable parasite with many distinct varieties. The
following description refers to the variety found in the Siwalik
Division. Leaves 2-4 in., opposite, ovate-oblong or obovate, young
cn both surfaces and old beneath scurfy or grey-tomentose ; base
rounded or cordate ; petiole ‘3-'6 in. Flowers ‘2-1 in., very slender,
usually buff outside, in axillary fascicles or short racemes; buds
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terete, with an acute tip. Calyx-limb wholly truncate. Corolla
elightly curved, *5-1 in. long ; lobes 4, short. S#yi« filiform, purple.
Frust 2-°3 in., obconic.

Fairly common in the Stwarik TRACTS.

Fl. Cold season. :

Very closely allied to this is L. cordifolius, Wall. ; F1. Br.
Ind. v. 209,—differing only in larger and more distinctly cordate
leaves, and copious white tomentum ; indeed some botanists suggest
its being a variety of L. Scurrula. Sus-HimMaravyax and
StwaLIK (7) TRACTS, .

3. L. pulverulentus, Wall.; Fl. Br. Ind. v. 211;
Brandis For. ¥lora 396, Ind. Trees 649 ; Gamble Man. Ind. Fimb.
682. Vern. Parand, Kumaon'; Bdnrdd, Hind.

A stout woody parasite with dark-grey bark. Leavesopposite,
4-6 in. long, broadly ovate or ovate-oblong, coriaceous, thickly mealy-
tomentose when young ; base acute or rounded ; petiole “5-°7 in.
long. Racemes *5-2°5 in. lang, axillary, solitary or fascicled. Flowers
1 in. long. Pedscels -2-+3 in. %ong, grey-scurfy outside. Calyz-limb O.
Corolla slender, tubular, curved ; segments 4, linear, green. Style
very slender. Fruit ‘3 in. long, turbinate, grey-tomentose.

A common parasite in the D6~ and San&raxeur Formsrs.
Has been found on Butea frondosa, Dalbergia Sissoo and many other

008,

F1.Sept.-May, and probably throughout the year.

4. L, vestitus, Wall. ; Fl. Br. Ind. v. 212; Brandis
For. Flora 396, Ind. Trees 549 ; Gamble Man. Ind. Timb. 582
Vern., Pand, Hind.

A robust woody paragite. Leaves opposite, '2-3 by *7-12 in.,
oblong ovate or elliptic, glabrous, deep-green and shining above,
densely ferruginous-tomentose beneath ; margins recurved ; base
aoute ; petiole ‘2-'3 in. long.  Flowers »5-'7 in. long, rusty outside,
in few-flowered clusters. Calyx distinctly toothed. Corolla tubular,
lobes very short, obtuse ; buds with a globose apex. Frust ‘3--5 in.
long, usually ovoid ; seed imbedded in a viscid pulp.

Fairly common in JaunsaR and TEHBI-GAREWAL and

enerally found on Oaks, especially Quercus sncana ; eg., at
thién, where hardly any tree has escaped.

FL throughout the year, chiefly Oct.-Jan.

5. L. longifiorus, Desrouss.; Fl. Br. Ind. v. 214;
Brandis For. Flora 397. Ind. Trees 549 ; Gamble Mau. Ind. Timb.
583. Vern. Péndd, Hind.
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A large woody parasite, with handsome flowers. Leavesoppo-
site or alternate, 3-10 by *5-5 in., very variable in shape, coriacecus,
brittle when fresh, glabrous, young usually pink ; nerves very faint ;

tiole *3-°7in.  Flowers 1'5-2*5 in. long, scarlet or orange, sometimes

pped with green, in axillary or supra-axillary unilateral racemes
which are 1-4 in. long. Calyz-limb truncate or with short sharp
points. Corolla tubular, curved, somewhat swollen near the middle,
split halfway down at the back ; segments 5, linear. Ovary cylin-
drical or urceolate, glabrous. Fruit *3-'5 in. long, oblong, black
when ripe. }

Extremely common, and has been found on most treesin the
D6x and SagAraxrur Forgsts, ascending to 7,600 ft. in JAUNSAR
and TEBRI-GAREWAL, where, however, the flowers are rather smaller
and not quite so vividly coloured. .

FL. almost throughout the year but chiefly Nov.-June.

2. Viscum, Linn.; G. P. n. 8.

Parasitic shrubs with dicho- or trichotomous branches.
Leaves opposite or wanting. Flowers unisexual,
minute, solitary or fascicled in the axils of the leaves, or
at the nodes of the branches. Perianth-segments 3-4,
very thick, usually deciduous. Anthers sessile, epi-
phyllous, opening by many pores. Stigma sessile,
large. Fruit succulent; embryos 1-2 in each seed in

fleshy albumen.

Analysis of the Species.

Branches terete, leafy ; flowers diecious ; berries
white . . . . . . . 1 V. album.
Branches flattened, leafless; flowers usually
moncecious ; berries pale-green or yellow.
Internodes 1-2 in., striate or furrowed
perianth-lobes deciduous . . . 2. V. articulatum.
Internodes ‘2-°6 in., with only a middle line
or none ; perianth-lobes persistent . 3. V. japonicum.
1. V., album, Linn. ; Fl. Br. Ind. v. 223; Brandis For.
Flora 392, Ind. Trees 652 ; Gamble Man. Ind. Timb. 583. The
Mistletoe. Vern. Chalii-kd Bdndd, Jaunsar.

A large parasitic shrub, green all over ; branches dichotomous
or whorled. Leaves about 2 by ‘4 in., sessile, cuneate-oblong of
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oblanceolate, with 3-5 longitudinal basal nerves. Flowers dicecious,
sessile, in clusters of 3-5, supported by concave bracts. Perianth-
segments 3-4, triangular, deciduous. Frust 2-°3 in. long, ellipsoid,
white, smooth, almost transparent.

JaUNsAR and TERRI-GAREWAL, up to 8,000 ft. (Lambétéch),
chiefly on Rosaceous shrubs, and on elm, walnut and willows.

It is used medicinally, and bird-lime is made of the viscid
pulp of the fruit.

Fl. Mar.-May. Fr. Sept.-Nov.

2. V. articulatum, Burm.; Fl. Br. Ind. v. 226;
Brandis Ind. Trees 652. Syn.—V. attenuatum, D.C.; Brandis
For. Flora 394, Vern. Budu, Pand, Hind. ) '

A much-branched, leafless, green parasite, greenish.yellow
when dry. Main stem terete ; branches flat, longitudinally striate
and furrowed, contracted at the nodes, pendulous; internodes
widening upwards, 1-2 in. long. Flowers sessile, in sessile 3-flowered
spikes, two or several spikesata joint. Fruitsubglobose, *15in. long,
yellow when ripe.

The StwaLIks and OUTER HIMALAYA, up to 6,000 ft. Found
on Cordia vestita, Cornus capitata, Pyrus Pashia, etc.

Fl. Rainy season.

3. V. japonicum, Thunb.; Fl. Br. Ind. v. 226;
Brandis Ind. Trees 552, Syn.—V. 'articulatum, Burm. ; Brandis
For. Flora 393, Vern. Pand, Bind, Bdndd, Hind.

A much-branched, small, tufted, leafless parasite. Main stem
dark-grey, terete ; branches flat and much contracted at the nodes,
looking much like strings of beads ; internodes ‘2-'3 in. long, linear-
cuneate, usually with a medial ridge. Inflorescence as in V. articu-
latum. Flowers very minute; perianth-segments 3-4, persistent.
Fruit *1 in. long, globose, greenish-yellow.

JAUNsAR and TEHRI-GARHWAL, up to 8,000 ft. Appears to be
very partial to the Oaks, especially @. ineana, e.g., at Kathian. Rhus,
Olea, Rhododendron and Apricot trees have also been known to be
attacked.

Fl. May-July. Fr. Oct., Nov.

Fan. 69. SANTALACEA; G. P. N. 149.

Trees, shrubs or herbs, generally “parasitic on roots.
Leaves alternate or opposite, simple, exstipulate, entire,

!
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sometimes wanting. Flowers regular, small, green, 1-2-
sexual. Perianth generelly superior, campanulate.
Stamens opposite the perianth-lobes. Ovary usually
inferior, 1-celled; placentation free-central. Fruit
a nut or a drupe; seed globose, in copious fleshy al-
bumen.

1. Osyris, Linn.; G. P. n. 17.

1. O, arborea, Wall. ; Fl. Br. Ind. v. 232; Brandis
For. Flora 399, Ind. Trees 554 ; Gamble Man. Ind. Timb. 588.
Vern. Ddlmi, Ddlimd, Garhwal and Kumaon.

A fairly large twiggy shrub parasitic on roots; branchlets
sharply 3-angled. Leaves alternate, 1-2 in. long, subsessile or with a
short marginate petiole, obovate elliptic-oblong or lanceolate, mu-
cronate. Flowers minute, polygamous. MALE PLS. in axillary long-
peduncled clusters. FEMALE FLs. usually solitary, axillary, on
slender drooping pedicels. Perianth-lobes conical, valvate. Ovary
inferior ; placenta very short. Drupe sub-globose, ‘3 in. diam.,
glabrous, red when ripe. '

Not uncommon in the OUuTER HiMALAYA and in the SiwaLrix
TRACTS : Théno, Mélkot, Réjpur, Said, near the watershed behind
Rénipur, ete. Also found at Naintwar in TERRI-GARHWAL.

Wood reddish-brown, hard, compact and close-grained.
Fl. Almost throughout the year. Fr. Chiefly cold season.

This small Family isremarkable as the one to which the Sandal-
wood, Santalum album, Linn.,—F1. Br. Ind. v. 231, Vern. Chandan,
Hind.,—belongs. Leaves opposite, 2-3 in. long, elliptic-ovate. Flowers
emall, inodorous. Fruit a globose drupe. This most valuable
tree is indigenous in Southern India, particularly in Mysore. It
has been successfully grown at DEura DON.—Q. P. n. 11,

Order 5,—~EUPHORBIALES.

Fam.70. EUPHORBIACEZ ; G. P. N. 151.

Herbs, shrubs or trees, sometimes with milky juice.
Leaves alternate or opposite, usually stipulate, rarely
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compound. Inflorescence various. Flpwers generally
small, always unisexual. Perianth usually single and
calycine, rarely double or wholly wanting. Stamens
various ; anthers usually 2-celled. Owvary generally
3-celled, rarely 1-2- or more than 3-celled ; styles as
many as the carpels, free or connate, entire or divided ;
ovules 1 or 2 in each cell, pendulous from the inner
angle of the cell. Fruit a capsule or a drupe, rarely a
berry. Seeds oily, usually with a copious albumen ;
radicle superior ; cotyledons flat.

Analysis of the Genera.
Fleshy plants with thick branches and

milky juice . . . . . 1. EUPHORBIA.
Trees or shrubs not fleshy.
Leaves trifoliolate . . . . . 10. BISCHOFIA.

Leaves simple.
a. Leaves large, usually over 4 in. long.
Leaves more or less rounded at the

Leaves fleshy, lobed. Plants with
opaque juice . . . 13. JATROPHA.
Leaves tough, not lobed. Plants
not juicy.
Leaves opposite, cordate ; fruit
indehiscent . . 14, TREWIA.
Leaves alternate, punctate ; fruit
a capsule. .
Lvs. orbicular, usually peltate 16. MacaraNGs,
Lvs. ovate, not peltate . . 15. MaLLoTUS.
Leaves alternate, not punctate,
closely parallel veined ; fruit a
berry-like drupe . . . 4. BRIDELIA.*
Leaves narrow-lanceolate, base acute.
Lvs. crenate. Plants with milky

juice . . . « . .« 17.8arioM (insigne)
Lvs.entire. Plants without milky
juice. . . . . . 11. DAPENIPHYLLUM,

* Bride'ia leaves are very variable, sometimes large, oiten guite small,
according to locality and also position on the plant.
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b. Leaves middle-sized, usually under
4 in. long and 1 in. broad.
Nerves many, clogely parallel . . 4. BRIDELIA.
Nerves few, not closely parallel.
Leaves serrulate ; fruit a tomen-
tose drupe . . . . 8. PUTRANJIVA!
Leaves entire.
Fruit a compressed drupe;

pericarp fleshy . 12. ANTIDESMA.
Fruit indehiscent, Iobed perx-
carp hardened . 9. CYCLOSTEMON.

Fruit a capsule.
Calyx valvate; cocci un- :
divided . . . 17. Saprom(sebiferum).

Calyx imbricate ; cocci 2-valved
Styles recurved . . 1. FLUEGGEA.
Styles confluent . 6. GLOCHIDION.

¢. Leaves sma,ll and thick, usually not
more than *5 in. broad.
Leavesalternate ; fruit indehiscent . 2. Sarcococca.

Leaves opposite ; fruit a capsule . 3. Buxus.
d. Leaves very amall usually under 1 in.
by ‘2in. . . . 5. PHYLLANTHUS.

1. Euphorbia, Linn. ; G. P. n. 2.

Herbs or soft-wooded shrubs with copious milky
juice. Leaves alternate, with or without strong stipular
prickles, sometimes opposite or whorled especially on
flowering branches. Flowers in heads resembling single
flowers, consisting of a cup-shaped involucre which en-
closes many male flowers and one central female flower ;
involucre-lobes 4-5 with thick horizontal glands at the
sinuses ; glands sometimes winged and petaloid. MaLE
FL. consists of a pedicelled, articulated, often bracteo-
late stamen ; anther-cells usually globose. FEMALE FL.
a pedicelled '3-celled ovary in the oentre of the in-
volucre, often protruding and recurved. Styles 3, free
or connate, usually 2-fid. Capsule of three 2-valved
cocci.
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Analysis of the Species.

Branohes sub-cylindrical . . . L E. Nivulia.
Branches with 5-7 prominent angles . 2. E. Royleana.

1. B.*Nivulia, Ham.; Fl. Br. Ind. v. 255 ; Brandis For.
Flora 439, Ind. Trees 558 ; Gamble Man. Ind. Timb. 590. Vern.
Thor, Thuor, Din ; Sdrd, Jaunsar ; Senhdr, Hind.

A large shrub or small tree ; branches in whorls of 4, fleshy,
nearly cylindrical, with vertically or spirally arranged tubercles each
supporting a pair of stipular prickles. Leaves alternate, 6-12 in.
long, obovate-oblong or linear ; tip rounded ; midrib much elevated
beneath ; lateral nerves indistinct. Involucres 3 together, central
sessile male, lateral pedunculate with only male or both male and
female flowers; lobes fimbriate, erect, ovate; bracteoles many.
Capsule *3 in. diam. ; seeds smooth.

Dry rocky hills in the OvTER HIMALAYA and TEHRI-GAREWAL ;
rather rare. Cultivated at DEHERA. :
Leafless in cold and dry seasons. Fl. Mar., Apr. Fr. May.
2. E. Royleana, Boiss. ; Fl. Br. Ind.v. 257; Brandis
For. Flora 438, Ind. Trees 558 ; Gamble Man. Ind. Timb. 591.
Vern. Thor, Thuor, Dén ; Siri, Jaunsar ; Sephdir, Hind, -

A large milky shrub with thick fleshy 5-7-gonous branches ;
ridges wavy with a pair of stipular prickles at the crest of each wave.
Leaves alternate, sessile, 4-6 in. long, spatulate, very shortly mucro-
nate, fleshy ; lateral nerves 6-8 pairs, irregularly reticulate, quite
indistinct until dry. Involucres hemispheric, about *5 in. across,
greenish-yellow, 3-4 together inaxillary subsessile clusters ; lobes fim-
briate.  Styles combined up to the middle. Capsule 6 in. diam.,
3-gonous ; peduncles up to ‘5 in. long.

Outer HimarLavya and valleys in JAuNsar and TEHRI-
GAREWAL, up to 5,000 ft. : MAlkot, Kalsi, Sai4, Tons Valley (Mor4-
gédh), ete.

It grows readily from cuttings and is often planted in hedges.

Leafless throughout the cold and hot seasons. Fls. and Fr.
Mar.-May.

2. Sarcococca, Lindl. ; G. P. n. 18,

1. S. pruniformis, Lindl.; Fl.. Br. Ind. v. 266;
Brandis Ind. Trees 565 ; Gamble Man, Ind. Timb. 592. Syn.—8.
saligna, Muell, Arg.; Brandis For. Flora 448. Vern. Tilidrs,

Jaunsar.

)
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A small evergreen shrub. Leaves variable, usually 1.3 in. long,
elliptic or lanceolate, quite entire, coriaceous, glabrous, shining above,
often 3-nerved at the base ; lateral nerves faint. Flowers ‘3 in. diam.,
pale-yellow, monaecious, bracteate, in short axillary racemes. Bracts
whitish, decussate. Sepals 4, imbricate, in two series, oblong, obtuse.
Stamens 4, free, much longer than the sepals and opposite to them.
Ovary 2-3-celled ; ovules 2in eachcell ; styles 2-3, at length recurved.
Frust a berry, *3-°5 in. long, ovoid, purple when ripe.

JauNnsar and TEBRI-GAREWAL, 5,-9,000 ft., generally grega-
rious in shady places.

Wood white, close-grained, moderately hard, sometimes used
for walking sticks.

K. Mar.-May. Fr. June-Aug.

3. Buxus, Linn. ; G. P. n. 19.

1. B. sempervirens, Linn.; Fl. Br. Ind. v. 267;
Brandis For. Flora 447, Ind. Trees 569 ; Gamble Man. Ind. Timb.
592. The Box. Vern. Pdpri, Sansddu, Jaunsar ; Chikri, Punjab.

A small or middle-sized tree with 4-sided branchlets; bark
yellowish-grey, soft, corky, fissured in crocodile-pattern on old
stems. Leaves opposite, 1-3 by °2-'4 in., linear-oblong or lanceo-
late, shining, glabrous; tip acute obtuse or retuse ; petiole very
short. Flowers apetalous, moncecious, sessile, bracteate, in short
congested axillary spikes. Disk0. MAaLE FLS.: Sepals 2 pairs, one
inside the other and imbricating with it, yellowish. Stamens 4, free,
opposite the sepals, exserted. FEMALE FLS. : Sepals 6, in two or three
series, the outer smallest, all imbricate, yellowish. Ovary 3-celled,
with 2 ovules in each cell ; stylee 3, simple, short, thick, persistent ;
atigms 2-lobed. Capsule "5 n. long, ovoid, loculicidally 3-valved,
wrinkled ; valves dehiscing through the styles, each valve having two
halves. Seeds oblong, trigonous, with a black shining testa and a
fleshy albumen.

Jédi and Métkéngréd Blocks in the Deoban Range, JAUNSAR,
and in the Jumné Valley, TenRI-GAREWAL, always in shady rocky
ravines.

Boxwood is yellowish-white, hard, very close- and even-
grained. Pores very small, medullary rays extremely fine, both very
numerous. Annual rings distinct but narrow, the growth being very
slow. Weight about 60 lbs. per c. ft. It is the nearest approach
toivory and is used for engraving, turning, carving and mathematical



Bridelia. } 70. EUPHORBIACEE. 345

instruments. In India, hawever, it is chiefly carved into combs and
wlr)arioua other articles, the principal market being Amritsar in the
unjab.

Fl. Mar.-May. Fr. June-Aug.

4. Bridelia,* Willd. ; G. P. n. 22.

Trees or shrubs, sometimes climbing. Leaves alter-
nate, entire, with prominent lateral nerves. Flowers
moncecious or dicecious, small, bracteate, in axillary
sessile (rarely spicate) clusters. Cglyz 4-5-cloft ; lobes
valvate. Petals b, alternating with, and smaller than,
the calyx-lobes. MALE r18. : Stamens b, united below in
a column in the centre of a flat sinuate disk. FeMALE
FLS. : Ovary 2- rarely 3-celled, on a cup-shaped mem-
branous disk which is variously lobed. Styles 2, bifid.
Fruit a soft drupe with 2 (or 1) usually indehiscent
1-seeded pyrenes.

Analysis of the Spectes.

A large tree; leaves rigidly coriaceous, with
straight nerves ; bracteoles few, coriaceous ;
calyx enlarged in fruit . . . . 1. B. retusa.

A small tree ; leaves membranous, with more or 3
less arcuate nerves ; bracteoles numerous, '
membranous ;calyx not enlarged in fruit . 2. B. montana.

1. B. retusa, Spreng.; FlL Br. Ind. v. 268; Brandis For.
Flora 449, Ind. Trees 560 ; Gamble Man. Ind. Timb. 595. Vern.
Ekddnsd, Gowdns, Sahdranpur; Gdyd, Khdjé, Din and Garhwal.

A large or middle-sized deciduous tree, with strong spines when
young ; bark thin, grey or brownish-black. Leaves very variable,
3.6 in. long, obovate elliptic oblong or ovate, rigidly ocriaceous,
glabrous above, glabrous or glaucous beneath ; lateral nerves 15-22
] airs, strong, straight, parallel ; petiole -2-'5 in. long ; stipules deci-
duous. Flowers diccious, yellow, small, subsessile ; bracts villous,

Also written ¢ Briedelia.’
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Dalyz ‘2 in. diam. ; lobes ovate. Petals fleshy. Fruit ‘3 in diam.,
globose, green, purplish-black when ripe, supported by the somewhat
enlarged calyx ; pyrene generally solitary.

Throughout the S1waLik Di1visioN, especially in the moister
parts ; often associated with S4l

Sapwood yellowish-white ; heartwood grey or olive-brown,
hard, compact, even- and close-grained, seasons well ; annual rings
distinet ; weight about 50 Ibs. per c. ft. The wood is used for carts,
agricultural implements and building, also for drums in the Kheri
District. It stands well under water and might be used for well
curbs. The bark is used for tanning ; the ripe fruit is sweetish and is
eaten, and the leaves are used as cattle-fodder.

New leaves May, June. TFIL May-July. Fr. Oct.-Jan.

- -2 B, montana, Willd. ; Fl. Br. Ind. v. 269; Brandis
For, Flora 450, Ind. Trees 560; Gamble Man. Ind. Timb. 596.
Vern. Gondni, Sahéranpur.

A small or moderate-sized deciduous tree, often only a shrub,
with & short trunk and a low spreading crown ; bark dark-grey ;
branchlets warted. Leaves very variable, 3-6 in. long, obovate or
broad-elliptic, glabrous or shining above, paler beneath ; lateral
Berves 10-15 pairs, more or less arched ; petiole *1-'3 in. long ; stipules
deciduous. Flowers moncecious (?),* small, greenish-yellow, shortly
pedicelled ; bracts many and crowded, membranous, pubescent.
Calyz °1-'3 in. diam. ; lobes triangular-ovate, unaltered in fruit.
Petals oblanceolate. Fruit ovoid, 2 in. long, black when ripe.

Fairly common in ravines or banks of réus, up to 3,500 f¢.,”
especially in the Stwariks. Wood mottled, otherwise very similar,
to that of the last species, and might be used for the same purposes to
the extent its smaller size would allow ; weight 46-59 lbs. per c. ft.
The leaves are lopped for fodder, but the fruits are not eaten.

Fl. Apr., May (Sir D. Brandis), but Oct., Nov. (a second
flush ?) in the Dtin. Fr. Nov.-Apr.

5. Phyllanthus, Linn. ; G. P. n. 34.

1. P. Emblica, Linn. ; FL Br. Ind. v. 289 ; Brandis For.
Flora 454, Ind. Trees 570; Gamble Man. Ind. Timb. 599, Vern.

Adonld, Amld, Aold, Hind.

* ‘Fide F1. Br. Ind, and Brandis For. Flora ; but I have seen several tr
w‘i:g %%1% male, and soveral others with only female flowers, and, so fag, noexf:
wil .
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A moderate-sized deciduous tree; bark grey, exfoliating in
irregular patches, red inside ; branchlets finely pubescent. Leaves
*3-'b in. long, subsessile, linear-oblong, acute or mucronate, distich-
ously close-set on deciduous branchlets, together having the appear-
ance of pinnate leaves; stipules minute. Flowers apetalous,
moncecious, greenish-yellow, in axillary clusters. MALE FLs. :
numerous and shortly pedicellate. Stamens 3, joined in & short
column. Disk of distinct glands, alternating with the calyx-
segments, rarely 0. FEMALE FLS. : Sepals as in the male flowers.
Ovary 3-celled, with 2 ovules ineach cell; styles 3, connate at the
base, twice bifid. Fruit of three 2-valved cocei, *5-'7 1n. diam.,
obscurely 6-lobed, globose, fleshy, pale-yellow, dehiscent only when
dry.

Throughout the SiwaLIk Divisiox, and up to 4,500 ft. in
JauxsaR and TEERI-GAREWAL ; very common.

Wood red, hard and close-grained, but warps and splits in
seasoning ; it is, however, durable under water, and yields charcoal of
excellent quality. Heartwood and annual rings not distinct ; weight
about 50 lbs. per c. ft. The bark and fruit are used in medicine and
also for tanning. The fruit is eaten raw or pickled, and is believed to
be good for chronic biliousness.

Leafless Feb.-Apr. Fl. Mar.-May. Fr. Cold season.

P. parvifolius, Ham.; Fl. Br. Ind. v. 294,—is a small
prostrate shrub which has been found below Mussoorik, 6,-6,000
ft., by Rai Bahdidur Keshavénand, too late to be described in full.
Legves *15--25 in. long, obovate. Flowers minute. Fruit a capsule,
712 in. diam.

6. Glochidion, Forst. ; G. P. n. 34.
(Placed under Phyllanthus in the * Genera Plantarum.”)

Evergreen trees or shrubs. Leaves alternate, bi-
farious, entire. Flowers usually moncecious, apetalous,
small. MALE FLS. : Sepals 6, imbricate, in two series.
Anthers 3-8, connate into a column ; connectives pro-
duced. Disk without glands. FEMALE rLs.: Calyz of
5-6 free or connate sepals. Ovary 3-15-celled ; ovules
two in each cell. Styles variously united in a column.
Fruit of 3 or more 2-valved cocci, quite globular or
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depressed, generally more or less lobed. Seeds hemi-
spherical, albuminous.

Analysis of the Species.

Lvs. glabrous; anthers 4-6 ; branchlets angular 1. G. lanceolarism.
Live. velvety ; anthers 3 ; branchlets terete . 2. Q. velutinum,

1. G. lanceolarium, Dalz ; Fl. Br. Ind. v. 308; Brandis
Ind. Trees 573 ; Gamble Man. Ind. Timb. 601. Syn.—Phylianthus
laneoclarius, Muell. Arg. ; Brandis For. Flora 453.

A glabrous tree about 25 ft. high ; bark grey, with longitu-
dinal wrinkles. Leaves 4-6 in. long, elliptic-oblong or lanceolate,
acuminate, coriaceous, glabrous, shining ; lateral nerves 6-10 pairs ;
base acute ; petiole channelled, ‘2-*4 in. long; stipules triangular.
Flowers pale-green, in axillary fascicles,—male numerous and long-
gzdicelled; female few, scssile or shortly pedicelled. MaLE pis. :

lyxz of 6 linear-oblong segments. Anthers 4-6, oblong, on a short
column. FEMALE FL8. smaller ; Ca'yx of 6 acute, rigid, unequal seg-
ments. Ovary 6-8-celled, villous. Styles 6, connate into a glabrous
conical column.  Capsule 3-°5 in. diam., depressed, 8-lobed.

Pairly common in moist localities in the EASTERK Dtx :
Niohlé Stswé Block, Kénsrdt, Nakraunda, eto.

The wood is believed to be hard and durable.
*FL. Cold season. Fr. Mar.-May.

. 2 @, velutinum, Wight; Fl. Br. Ind. v. 322. Brandis
Ind. Trees 574; Gamble Man. Ind. Timb. 602. Syn.—Fhy -
lanthus nepalensis, Muell. Arg.; Brandis For. Flora 452. Vern.
Anwin, Jaunsar ; Chamdri, Dan ; Kath Mauwd, Garhwal.

A emall tree, tomentose throughout. Leaves 2-5 in. long,
aovate elliptic or oblong, rathér coriaceous, glabrate above; lateral
nerves 4-6 pairs ; base rounded or obtuse ; petiole °1-'15 in. long ;
stipules subulate. Flowers in axillary fascicles,—the male on long
slender pedicels; the female subsessile. Calyx of 8 segments, hairy
outside. Marg F18.: Anthers 3, oblong; connective prolonged.
FamaLB s18. densely clustered. Styles connate into a cylindrical
column. Capsule 3-'5 in dism., depressed, usually d.celled and
deoply 8-lobed,

Common in the DéN and San&raxrur Forests, also in low
valleys (Tons, etc.) in JAUNSAR and T EHRI-GARHWAL.

* Wood brownish-white, compact. The bark is used fortanning,
- FL Feb.-Apr. Fr. June-Aug.
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7. Flueggea, Willd. ; G. P. n. 38.

1. F, microcarpa, B\.; Fl. Br. Ind. v. 328; Brandis
Ind. Trees oty ; Gamble man. Ind. Timb. 603. Syn.—Securinega
obovata, Muell. Arg. ; Bran' is For. Flora 4565. Vern. Rithoul, Dt

A small tree with rusty or reddish-brown thin bark and
angular branchlets marked with small white specks; branches
straight and regularly fluted. Leaves very variable, 1-4 in. long,
elliptic ovate obovate or orbicular, membranous but tough, rather
glaucous beneath ; tip rounded obtuse or acute, rarely acuminate or
retuse ; lateral nerves 6-8 pairs, very slender ; petiole ‘13 in. long,
slender. Flowers dicecious, very small, pedicelled ; usually in axil-
lary fascicles. Sepals 5, imbricate. MALE FLs.: Stamens 5, alter-
nating with disk-glands but opposite to the sepals ; pistillode large,
3-fid. FEMALE FLs.: Ovary ovoid, on an annular disk ; styles 3,
2-fid. Fruit of two sizes, mostly small and dry, about ‘1--15 in.
diam., with a few larger ones, ‘3 in. diam., which are white and
fleshy ; seeds 3-8, punctate.

Very common along the foot of the SIwALIES in the SAmARAK-
PUR DistricT, especially towards the west, and generally in scrub
forests in the DUy : Shahjahénpur, Kasomri, Barkéld% Lachiwéla,
Gularghéti, Kéunli, etc.

Wood reddish-white, close-grained, strong and durable, used
for agricultural implements ; weight 52 1bs. per c. ft. The branches
make handsome walking-sticks, and are much used for the frame.
work of thatched roofs as a substitute for bamboos, The bark is
astringent, and is used to intoxicate fish,

Fl. Apr., May. Fr. Sept.-Nov.

8. Putranjiva, Wall. ; G. P. n. 41.

1. P. Roxburghii, Wall. ; Fl. Br. Ind. v. 336 ; Brandis
For. Flora 451, Ind. Trees 566 ; Gamble Man. Ind. Timb. 604.
Vern. Jidpiitd, Patijid, Hind.

A handsome evergroen tree generally with pendent branches ;
branchlets slender, pubescent; bark dark-grey, almost smooth,
marked with-horizontal lines of white specks. Leaves alternate, 2-4
in. long, elliptic-oblong, acute or acuminate, serrulate, rarely entire,
glabrous, shining, dark-green ; main lateral nerves 8-10 pairs besides
secondary nerves and reticulate veins ; petiole ‘2-'3in. long, pubes-
eent ; stipules subulate, deciduous. Flowers dimcious, small, yellow :
MLk short-pedicelled in axillary clusters which aro often spicate ;
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Frmarn long-pedicelled, axillary, solitary or in twos or threes. Calyx
3-5-cleft ; segments imbricate. Stamens 3 ; filaments more or less
connate. Ovary tomentose, 3-celled ; styles 3 ; stigmas crescent-
shaped. Fruit a drupe, '5 in. long, obovoid or globose, white-
tomentose ; putamen very hard. .

In moist shady mixed forests in the SiwArLirk Divisiow, es-
pecially on the banks of the Suswé below Kénsréu ; Khairi swamp,
Rikhijkesh, Gularpardo; Barkald, Kasimri, etc.

Wood light-grey, even-grained, shining, moderately bard,
fairly durable ; weight 50 1bs. per c. ft. Used for tools and turning.
The leaves are used for cattle-fodder, and the nuts are strung up in
rosaries and tied round children’s neck to keep off disease, and also
worn by women during pregnancy to prevent abortion.

New leaves in Apr. Fl. Apr., May. Fr. Cold season.

9. Cyclostemon, BL ; G. P. n. 45.

1. C. assamicus, Hook. f. ; F1. Br. Ind. v. 342 ; Brandis
Ind. Trees 567; Gamble Man. Ind. Timb. 607. Vern. Chipla,
Din ; Khadbehild, Kumaun.

A very handsome small evergreen tree with smooth greenish-
grey thin bark and slender branchlots. Leaves 3-5 in. long, ovate
or elliptic-oblong, dark-green, quite glabrous and shining ; margins
entire but undulate ; nerves 10-12 pairs, slender ; petiole '2-‘3 in.
Flowers axillary, dicecious, apetalous, shortly pedicollate. Sepals
usually 4, imbricate. MALE FLS. : Stamens about 12; filaments free.
¥EM, F1s. : Ovary generally 2-celled ; stigmas sessile, fleshy, spreading,
light-brown, liable to get chipped off in drying. Fruit a drupe °5 in.
diam., brownish-grey-tomentose and chartaceous when young, but
more or less distinctly lobed and bright scarlet when ripe ; putamen
hard, black ; seeds albuminous.

Found in the Nakraunda and Mothronwéla swamps, 1,900 ft.,
in the D6, and identified as the above by Col. Prain.

The wood is greyish-white, moderately heavy, hard, tough and
even-grained, with distinct rings; no heartwood. The leaves are
eaten by cattle. The ripe fruit has a sweet mesocarp and is much
eaten in Assam.

¥l Nov., Dec. Fr. From Jan., probably ripening, as in
Assam, in April. . .
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10. Bischofia,* Blume ; G. P. n. 53.

1. B. javanica, Bl ; FL.Br. Ind. v. 345; Brandis For.
Flora 446, Ind. ’l‘reeg 568 ; Gamble Man. Ind. Timb. 607. Vern.
Pdniala, Western Dtn ; Bhillér, Malkdt ; Kot Semld, Kden, Garh-
wal. ‘

A large dicecious tree with a dark-brown bark exfoliating in
angular scales. Leaves alternate, 3-foliolate, variable in size ; com-
mon petiole 2-6 in. long. Leaflets 3-5, 1'5-3 in., ovate or ovate-
oblong, acuminate, crenate ; petiolule of lateral leaflets about 5 in.
long. Inflorescence a much-branched terminal panicle. MALER FLS.
minute ; sepals 5, concave, obtuse, enclosing the stamens and oppo-
gite to them. FEMALE EL§) ‘2 im. diam.; sepals ovate, caducous.
Ovary exserted, 3-celled, with two ovules in each cell ; styles long,
eatire. Fruit a globose berry °5 in. diam., brown when fully ripe,
supported on the thickened pedicels.

Shady ravines and in swampy localities in the D6~ and QuTEr
Himavaya: Karwépéni,  Lachiwala, Nakraunda, Kbhalri swamp,
Kiluwéla, Sanséru khéla, Malkot Hills; ete.

: Wood red, moderately hard, but rough-grained ; heartwood of
 darker colour, small. Weight 40-50 1bs. pér c. ft. Little known in
the Diin, but is used for all kinds of construction and for boat-build-
ing in other parts of India, notably in Eastern Bengal and Assam
where-it is also used for railway sleepers.

Now leaves Feb., Mar. Fl Apr., May. Fr. Cold season.

11. .Daphniphyllum, Bl.; G. B. n. 57.

1. D, himalayense, Muell, Arg. ; Fl. Br. Ind. v. 354 ;
Brandis Ind. Trees 566; Gamble Man. Ind. Timb. 609. Vern.
Ratendd, Jaunsar.

A small tree with stout trunk and branches. Leavesalternate,
6-8 in. long, linear-oblong or oblong-lanceolate, acute or acuminate,
entire, glabrous and shining above, glaucous beneath; petiole 1'5-2
in. log. Flowers dicecious, apetalous, in 3-4 in. long. axillary
racemes, Sepals 3-8, small, deciduous in the female fl. Stamens 5 ;
anthers apiculate. Ovary imperfectly 2-celled, ocells 2-ovuled ;
atyles short or stigmas sessile, distinct, recurved. Fruit an oblong
drupe, ‘5-'6 in. long ; seed with a membranous testa, albuminousi®

* Also written “ Blichofia.”
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Found in shady ravines at and near. Mussoorim and in the
OUTER HIMALAYAS, e.g., MAlkst. Also in JAUNsAR, 5,-7,000 ft.;
Dérné, Matkingré, Baindné, ete.

Wood pale-brown, fine- and close-graingd ; pores minute ; me-
dullary rays numerous and fine ; weight about 40 1bs. per c. ft.;
wood of the roots is of a deep red colour and capable of being used
for ornamental purposes.

Fl. Mar., Apr. Fr. June-Aug.

12. Antidesma, Linn. ; G. P. n. 60.

1. A, diandrum, Roth; Fl. Br. Ind. v. 361; Brandis
For. Flora 447, Ind. Trees 565; Gamble Man. Ind. Timb. 610.
Vern. Amdt, Imis, Kdli Khatds, DGn.

A low shrub (or small tree ?) with smooth grey bark and low
spreading crown ; branchlets rusty-tomentose. Leaves alternate, 2-6
by 1-2 in., ovate oblong or ovate-lanceolate, acute or acuminate,
quite entire, glabrous and shining above, turning deep-red before
falling ; nerves faint, rusty-pubescent beneath ; petiole 1 in., pubes-
oent ; stipules lanceolate. Flowers dicecious, apetalous, greenish-
yellow, very small, in slender terminal racemes. Calyz cup-shaped,
5-toothed. Stamens generally two, filaments free, as long as the
pedicels ; disk lobed. Ovary 1-celled ; stigma bifid. Fruit a com-
pressed drupe, ‘2 in. diam., of a pleasant acid taste and purplish-red
when ripe.

Fairly common in 84l forests and on the outskirts of tappars
in the DOX, up to 2,500 ft. ; less 80 in the SamABaNPUR DisTRICS.

Wood pinkish-grey, hard, close-grained, weighing 41 lbs. per
o ft. 'The acid leaves are greedily eaten by coolies when thiraty, and
ara made into chuini. The fruit also is eaten.

Noew leaves Apr.,, May. FlL May, June. Fr. Dec., Jan.

13. Jatropha, Linn. ; G. P. n. 79.

1. J. Curocas, Linn.; Fl. Br. Ind.v. 383 ; Brandis Ind.
I'II‘reea 576 ; Gamble Man. Ind. Timb. 613. Vern. Safed drand,

ind.

A shrub or small tree with a short irregular trunk ; youn
shsots glandular-tomentaose, with an opaque saponaceous juioe ; ba;
gr:v, smooth, peeling off in thin papery flakes. Leaves ¢-6 by 3-6in.,
broaily cordate, usually palmately 5-lobed; petiole 3-2 in, long.



Mallotus. | 70. EUPHORBIACEE. 353

Flowers yellowish, moncecious, in terminal or sub-terminal cymes.
Sepals 5, imbricate, slightly puberulous, often coloured. Coroila
tubular, pale-yellow, villous within ; limb 5-lobed. Stamens 10,
in two series ; filaments of the inner series connate. Ovary 3-celled.
8tyles 3, glabrous.  Fridit about 7 in. long, 3-lobed, oblong ; seeds
oblong, large, dark-brown, smooth ; albumen oily.

Planted in hedge-rows in the D~ and SAEARANPUR DISTRICTS
and often growing wild as an escape. The juice of the twigs gives &
soapy la ther, believed to do good if applied on sores. The oil of the
seeds is medicinal.

Fl and Fr. throughout the year.

14. Trewia, Linn. ; G. P. n. 144,

1. T. nudiflora, Linn.; Fl. Br. Ind. v 423; Brandis
For. Flora 443, Ind. Trees 690; Gamble Man. Ind Timb. 617.
Vern. Gamhdr (which is also the name for Gmelina arborea), Témr:,
Din; Dhaul-pedda (white tree), SAharanpur.

A middle-sized deciduous tree with smooth grey bark. ,Leaves
6-9 by 4°5-7 in., cordate or broad-ovate, glabrous, 3-5 nerved at the
base ; petiole 2-4 in. long, terete. Flowers pale-green, in axillary
racemes, appearing before the leaves : MALE in fascicles of 3-4, each
supported by a bract, in lax interrupted racemes 4-9 in. long ; FEMALB
long-pedicellate, solitary or in few-flowered racemes. Calyx in the
MmaLE FLS. globose, splitting into 3-4 concave segments; in the
¥EMALE FLS. of 3-5 imbricate sepals. Disk 0. Stamens free,
numerous. Ovary cottony, 3-4-celled, cells 1-ovuled : styles connate
at the base, about 1 in. long, covered with papillose stigmas through-
out. Fruita berry, 1-1'3 in. diam., globose, depressed, smooth
mesocarp not harder than potato.

Damp plrces and ravines in the StwarLik DrvisioN: Lachi-
whla, Nakraunda, Kéliwala, banks of the Jumné, Kénsrdu and other
Passes, etc.

Wood white, soft, fairly elastic, but not durable; weight

28-29 Ibs. perec. ft. Used for country-made drums, and for yokesin
Western Bengal. -

Leafless Jan.- Mar. New leaves Mar.,, Apr. Fls Feb.-Apr.
Fr. Cold season.

15. Mallotus, Lour. ; G. P, n. 146.

1. M. philippinensis, Muell. Arg.; Fl. Br, Ind. v.
442; Brandis For. Blora 444, Ind. Trees 590; Gamble M .n. Ind.

o N
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Timb. 619. Vern. Rdini, Dn; Kambel, Jaunsar; Rohni, Roini,

Garhwal.

Generally a small evergreen tree, but occasionally up to 50 ft.
high and 5 ft. in girth ; bark thin, dark-grey, somewhat rough ; young
branches rusty. Leaves alternate, simple, very variable both in size
and shape, usually 3-9 in. long, ovate ovate-oblong or lanceolate,
entire or, if of luxuriant coppice-shoots, closely toothed, glabious
above, pubescent and with close-set red glands beneath, 3-nerved at
the base ; petiole about half the length of the blade, rusty-pubescent.
Inflor.scence and flowers brown or brick-red. Calyz 3-cleft. Petals
and disk none. MALE FLS. clustered, anther-cells distinct and
globose. FEMALE FLS. solitary. Ovary 3-celled ; cells 1-ovuled ;
styles 3, papillose inside. Fru:t a 3-lobed capsule, *3-'5 in. diam.,
covered with a crimson powder when ripe ; seeds about ‘lin. diam.,
globose, smooth, black.

Extremely common in the DY~ and SapAraNPUR FORESTS
and also up to 4,000 ft. in JAUNSAR and TEHRI-GARHWAL.

Wood smooth, hard and close-grained ; sapwood white ; heart-
wood light-red to darker red towards the centre in large stems ; used
chicfly, as fuel. Annual rings indistinet ; weight 48 Ibs. per c. ft.
'The bark is sometimes used for tanning. The crimson powder,
kameld. which covers the ripe fruit, is used for dyeing silk, and also
in mddicinc and Hindu religious ceremonies. The tree coppicea

exccedingly well.
Fl Sept.-Nov. Fr. Mar.-May.

16. Macaranga, Thouars ; G. P. n. 148.

1. M. indica, Wight; Fl. Br. Ind. v. 446; Brandis Ind.
Trees 692 ; Gamble Man. Ind. Timb. 621. Vern. Pdpri, Malkot ;
Ramdlo, Kumaun.

A middle-sized tree with thick glaucous branches and grey
smooth bark.‘ Leaves alternate, 6-12 by 5-10 in., deltoid- ovate,
peltate, acuminate, entire or very obscurely and distantly toothed,
thinly coriaceous, glabrate and closely yellow-punctate beneath ; base
rounded or truncate with two glands above ; lateral nerves about 10

airs above the petiole, the basal pair penniveined ; petiole 4-12 in.
ong, gluucc_)us ;st_ipules ‘5 long, ovate, acuminate, recurved. Flowers
dicecious, in axllll&ry, panicled racemes; bracts broad, concave.
Stamens 6-8 ; anthers 4-celled. Ovary l-celled. Style very short ;
stigma spu}Ted. Capsule verv small, covered with resinous points,
crowned with the obliquely placed spusred stigma ; secds globose.
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Only found in the Mélkdt Hills, DEERA DUN, 4,-5,000 ft. =
Sansara and Léswéani Khélas,

Wood greyish-red, rather soft ; pores large ; medullary rays
very fine, numerous ; weight 33 lbs. per c. ft. Growth very fast.

FL Aug., Sept. Fr. Nov., Dec.

17. Sapium, P. Br.; G. P. n. 185.

Trees or shrubs. Leaves alternate, entire or toothed ;
petiole oftecn with two glands at the top. Flowers in
terminal racemes or spikes, moncecious, apetalous :
MALES several in each bract ; FEMALES at the base of
the same racemes with male flowers, or in separate
spikes, each in a bract. Disk none. Calyx 2-3-lobed or
toothed or split to the base ; sepals valvate. Stamens
2-3, filaments free; anther-cells distinct. Owary 2-3-
celled, with 1 ovule in each cell. Styles as many as the
carpels, more or less connate at the base, undivided,
spreading, stigmatose inside. Fruit a tardily dehiscent
3-valved capsule. Seeds globose ; albumen fleshy.

B

Analysis of the Species.

Leaves rhomboid, entire ; female flowers at

the base of racomes of male flowers . L 8. sebiferum.
Leaves oblong-lanceolato, crenate; female
flowers in separate spikes . . . 2. 8. nsiyne.

1. S. sebiferum, Roxb.; FL Br. Ind. v. 470; Brandis
Ind. Trees 584 ; Gamble Man. Ind. Timb. 624. Syn.—Fucacaria
sebifera, Muell. Arg. ; Brandis For. Flora 441. The Chinese Pallow-
tree. Vern. Tdr-charbi, Dn ; Pahdri Shisham, Sahdranpur.

A small gnarled tree. Leaves 2-3 in. long, rhomboid or
broad-ovate, sometimes broader than long, acuminate, entice, mem-
branous, glaucous beneath, somewhat resembling the leaficts of Sissw 3
petiole flexible, nearly as long as the blade, with 2 glands at tho top.
Flowers greenish-yellow, monacious, in terminal raccmes 2-4 in.
long : PEMALE FLOWERS few, stoutly pedicelled, at the base of racemes
bearing male flowers above, the male portion being caducous ; MaLE

N 2



356 70. EUPHORBIACEZ. [ Sagium—

FLOWERS at the end of racemes of the above kind, or forming racemes
entirely of their own which appear generally before the female or
androgynous racemes. Calyz truncate. Anthers 2-3, large, exserted.
Ovary glabrous ; styles 3, connate at the base ; stigmas recurved.
Capsules sub-globose, glaucous, ‘4-'5 in. diam. Seeds 3, enclosed in
a white fatty arillus.

Growing wild everywhere in the DN, but rather rare in
the SamAraNpuR DistrIOT. It is generally planted in avenues.

The wood is even-grained, light, soft or moderately hard ;
weight 32 lbs. per c. ft. The tallow of the seeds is separated by boil-
ing in water, and is made into candles in China and Japan, where the
tree is indigenous. The seeds give an oil, and the leaves a black dye.

Leafless Feb.-Apr. F1. June-Aug. Fr. Oct.-Dee.

2. 8. insigne, Benth.; Fl. Br. Ind. v. 471; Brandis Ind.
Trees 585 ; Gamble Man. Ind. Timb. 625. Syn.—Ezcecaria insignis,
Muell. Arg.; Brandis For. Flora 442. Vern. Khinnd, Khindrd,-
Khinni, Khirni, DOn and Garhwal.

A middle-sized deciduous tree with grey corky bark and
thick milky juice. Leaves 6-12 in. long, elliptic or oblong-lanceolate,
acuminate, crenate-serrate, soft, glabrous ; lateral nerves slender, 12-
20 pairs ; petiole 1-2 in. long, with a pair of glands near the apex.
Flowers in long fleshy terminal spikes : MALE in circular clusters sub- ,
tended by two fleshy ovate acute green bracts ; calyz membranous,:
lobes 2, rounded ; stamens 2 : FEMALE shortly pedicelled ; sepals
ovate ; stigmas short. Fruit an ovoid capsule ‘3 in. long, closely
packed on a fleshy spike ; seeds with an oily albumen.

Foot off the HrMaLAYA and hot valleys up to 4,000 ft. Com-
mon at Théno, Kélimatti, Raipur, Sahansra-dhéré, Saié, etc.

Wood white, very soft, spongy and very light, weighing about
25 1bs. per c. ft. 1t is used for cylinders of Indian drums. The milk
is acrid and is said to be poisonous. It is often planted in hedges.

Leafless Dec.-Apr. Fr. Cold season. Fr. May, June.

Other plants of the Family that may be mentioned
are \—
1. Andrachne cordifolia, Muell. Arg.s Fl. Br.Ind. v. 283.

Vern. . Bharti, Bhartos, Jaunsar. A small shrub with slender
branches. Leaves 1-2 in. long, ovate-oblong, obtuse, bairy beneath ;
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petiole filiform, of various lengths. Flowers monecious, on long
filiform axillary pedicels. Capsule globose, ‘3 in. diam. Wood
white and close-grained. JaUNsar and TEHRI-GARHWAL, up to
8,000 ft. ; Mundali, Konéin, etc. Fl. Rainy season.—@. P. n. 30.

2. Ricinus communts, Linn. ; Fl. Br. Ind. v. 4567. The Castor-
oil plant. Vern. Erandi, Arandi, Hind.— An evergreen shrub ; culti-
vated and run wild in villages. Leaves 1-2 ft. diam., palmately lobed,
serrate, membranous, glaucous beneath, long-petiolate ; stem and
petiole hollow Flowers moncecious, the male being above the
female in the same panicle. Stamens numerous. Ovary 3-celled ;
styles spreading, feathery. Fruit a globose capsule, generally
echinate, *5-1 in. long ; seeds oblong, mottled, with fleshy albumen.
The Eri silkworm is reared on its leaves. Besides the well-known
oil, many parts of the plant are used in medicine.—@. P. n. 149.

3. Baliospermum azillare, Bl.; Fl. Br. Ind. v. 461. A stout
undershrub, fairly common in shady places in the DN : Lachiwéla,
Kalsi, etc. Leaves very variable, upper 2-3 in. long and lanceolate,
lower 6-10 in. long, oblong or palmately lobed, 3-5-nerved at the base,
rigidly coriaceous ; petiole stout, of various lengths. Flowers small
in interrupted racemes from the axils of the upper leaves. Capsule
*3-'5 in. long, 3-lobed. Fl. & fr. throughout the year.—G@G. P. n. 160.

Order 6.—URTICALES.
Fam. 71. URTICACEZE G. P. n. 153.

Herbs, shrubs or trees, often with milky sap.
Leaves usually alternate, simple, stipulate, generally
stellately hirsute. Flowers mostly 1-sexual, monceci-
ous or dicecious, small, in heads cymes or spikes or
inside a hollow receptacle. Perianth simple, or of 3-5
free or connate segments. Stamens usually as many as
perianth-segments and opposite to them, often inflexed
in bud with reversed anthers. Ovary.free, 1-celled,
1-ovuled ; style simple or 2-fid, often eccentric ; stigma
armed or feathery. Fruit a samara, a drupe, a nut or an
achene, the last often in variously shaped receptacles.
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This Family may be divided into the following
Tribes :—

I. Urmez.—Flowers 2-sexual ; stamens not inflected ; style
2-fid ; ovule suspended; fruit a samara.— Ulmus,
Holoptelea.

II. CermipEZ£.—Flowers pol{gamoua stamens inflected in
bud ; style 2-fid ; ovule suspended ; fruit a drupe.—
Celtis, Trema.

III. MorEZ.—Flowers 1-sexual, in spikes or heads; sta-
mens inflected ; style generally 2-fid ; ovule suspended ;
fruit usually compound.—Streblus, Plecospermum,
Morus, Broussonetia.

1V. ArtocarpE®.—Flowers 1-sexual, inside or around a
fleshy receptacle ; stamens not inflected ; style simple ;
ovule suspended ; sap milky.—Ficus, Cudrania, Arto-
carpus.

V. Urtioezs.—Flowers 1-sexual, usually in heads or clusters
stamens inflected ; style simple ; ovule erect ; fruit a
simple achene.—Behmeria, Pouzolzia, Villebrunea,
Debregeasia, Maoutia, Girardinia.

Analysis of the Genera.
I. ULMEZE.

Leaves serrate ; lateral nerves many, straight ;

wing of samara continuous . . . 1. Urmus.
Leaves entire ; lateral nerves few, arcuate ;

wing of samara cleft at the tip . . 2. HOLOPTELEA.

II. CELTIDEZE.

Lvs. 3-nerved, smooth ; male sepals imbricate 3. CeLtis.
Lvs. 3-nerved, scabrous ; male sepals valvate 4. TREMA.

IIT. MOREE.
Unarmed trees.
Flowers in spikes ; fruit compound fleshy 7. Morus.
Flowers fa.sclcled or sohtary, fruit a )
1 secded berry 6. STREBLUS, “
Armed shrubs (flowers in heads fruit a 1-2-
seeded compound berry) . . . 6. PLECOSPERMUM,
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IV, ARTOCARPEZE.

Leaves penni- or 3-nerved; fruit a hollow

receptacle with free achenes inside . 8. Frous.
Leaves penninerved ; fruit & many-seeded
compound berry . . . . 9. CUDRANIA.
V. URTICEZE.
Fruiting perianth dry or membranous.
Flower-heads in interrupted spikes . . 10. B@aMERIA/
Flower-heads in sessile axillary clusters . 11. PouzoLzia.
Fruiting perianth fleshy.
Leaves broad . . . . . 12. VILLEBRUNEA!
Leaves narrow . 13. DEBREGEASIA.

Fruiting perianth none ; flower-heads éymos;a 14, MaovuTIA.
I. ULMEZ.

1. Ulmus, Linn. ; G. P, n. 1.

. 1. U, Wallichiana, Planch.; Fl. Br. Ind. v. 480;
Brandis For. Flora 432, Ind. Trees 594 ; Gamble Man. Ind. Timb.
627. The Himalayan Elm. Vern. Emroi, Imroi, Jaunsar.

A large deciduous tree with rough grey bark exfoliating in
diamond-shaped scales ; young branches pubescent. Leaves alter-
nate, 2-6 in. long, elliptic-ovate or obovate, long-acuminate, doubly
serrate, scabrous or smooth above, pubescent beneath ; nerves 15-20
peirs, straight, each terminating in a large serrature, axils of nerves
usually villous ; base unequal ; petiole ‘3-‘5 in. long ; stipules subulate,
membranous. Flowers 2-sexual, in dense lateral racemes, appearing
before the leaves from the leaf-scars of last year’s shoots ; pedicels ‘2
in., fascicled, jointed a little below the middle, pubescent below the
joint. Perianth turbinate, glabrous, persistent ; lobes 5-8, ciliate.
Stamens as many as the perianth-lobes, not inflected in bud. Ovary
compresged, stipitate ; style 2-fid, inner side stigmatose to the base.
Fruit a flat stipitate samara, "6-'7 in. long, with an ovate or obovato
membranous reticulate wing completely surrounding the seed.

JAUNSAR and TEHRI-GARHWAL, between 3,500 and 10,000 ft.,
generally in ravines, fairly common : Mohna Block, Kon4in, Dhar4-
gidh, Bilché, Kilni, ete.

Heartwood greyish-brown, fine-grained, moderately hard, with
a very beautiful silver-grain, capable of a fine polish. The bark
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contains a strong fibre which is made into cordage, sandals and slow
matches. The leaves are much prized as cattle-fodder, for which
reason the tree is planted about villages.

New leaves Apr., May. Fl. Mar., Apr. Fr. May, June.

2. Holoptelea, Planch. ; G. P. n. 2.

1. H. integrifolia, Planch. ; F1.Br. Ind. v. 481 ; Brandis
Ind. Trecs 595, Gamble Man, Ind. Timb. 628. Syn.— Ulmus
inteyrifolia, Roxb. ; Brandis For. Flora 431. Vern. Pdpri, KGli Pépri,
Bunchilld, Sahéranpur.

A large deciduous tree ; bark grey or light-brown, with an
offensive smell when freshly cut, marked with tubercles on branches.
Leaves alternate, 3-6 by 2-3 in., elliptic or broad-oblong, acuminate,
entire, coriaceous, glabrous or pubescent beneath ; nerves 5-8 pairs ;
arcuate ; base rounded or acute, rarely cordate or obligue ; petiole
*2-'3 in. long; stipules ovate, membranous. Inflorescence as in
Ulmus Wallichiana ; fascicles fewer-flowered. Perianth cleft to the
base ; scgments pubescent. Stamens 8 in male fls., 5in 2-sexual fls.;
anthers hairy. Owvary long-stipitate. Fruit an oval or orbicular
samara | in. long, generally chartaceous, cleft at the tip, often crown-
cd with the remains of the style. .

Common throughout the SARARANPUR D1sTRICT ; also found
in o few places in the DN, aud at low elevations in JAUNSAR, e.g.,
Khairi swamp, Barkét, Thano, Kélimatti, Kélsi, etc.

Wood yellowish-grey, moderately hard ; pores small and uni-
formly distributed ; heartwood and annual rings not distinet ; weight
40 lbs. perc. ft. The wood is used for building, carts and carving.
The leaves, which have an unpleasant smell, are 1>pped for cattle-
fodder. An oil can be extracted from the seeds.

Leafless Feb., Mar. Fl. while leafless. Fr. May-Aug., remain-
ing long on the tree.

II. CELTIDEZA.

3. Celtis, Linn. ; G. P.n. 7.

1. C. australis, Linn. ; Fl. Br. Ind. v. 482 ; Brandis For.
Flora 428, Ind. Trees 595 ; Gamble Man. Ind. Timb. 529. Vern.
Kharik, Kharak, Jaunsar and Garhwal ; Kharak-ckend, Dén.

* A middle-sized deciduous tree ; bark bluish-grey or brown,
ofton with whitish specks, larger trees with narrow horizontal
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wrinkles ; branchlets drooping. Leaves alternate, 3-5 in. long, obli-
quely ovate or ovate-lanceolate, long-acuminate, entire towards the
base, coriaceous and tough when full-grown, dark green and glabrous
above, with 3 strong basal nerves, midrib penniveined ; base acute
or rounded, sometimes oblique; petiole ‘3-°5 in. long; stipules
cubulate, caducous. Flowers polygamous, 4-5-merous, male and
2-sexual on short capillary pedicels at the base of the shoots;
female long-pedicelled and axillary. Sewals 4-5, oblong, imbricate,
deciduous, with woolly margins. Stamens4-5, short. Ovary sessile,
woolly. Fruit an ovoid drupe, ‘3 in. long, more or less reticulately
rugose ; peduncle '5-2 in. long.

Fairly common between 4,000 and 8,500 ft. in JAUNSAR and
TEHRI-GAREWAL, especially about villages where it is planted for
shade and fodder ; very numerous at Bdmsu and Kdlni. Also in
many places in the DN, both planted and self-grown, e.g., Nak-
raunde, Hardwéla, Mothronwéla, Karwépéni, ete.

Wood yellowish-grey with irregular streaks of darker eolour ;
annual rings distinct ; weight 47 Ibs. per c. ft. Itis tough and strong,
and is used for oars, whip-handles, churn-sticks and other purposes.
The leaves are lopped for fodder.

New leaves and fl. Mar.-May. Fr. June-Sept.

4. Trema, Lour.;G.P.n. 9.

Shrubs or trees. Leaves alternate, generally 3-
nerved ; stipules caducous. Flowers very small, monce-
cious, in axillary cymes. Sepals 4-5, induplicately
valvate in the male fls., subimbricate in the female.
Stamens 5, longer than the sepals. Owvary sessile ; style
2-fid, arms livear. Fruit a small drupe, supported by
the persistent perianth and crowned by the arms of
the style.

Analysis of the Species,
Leavgs broad, soft, tomentose beneath « L. T. orientalisi
s narrow, hard, rough on both surfaces 2. 7. politoria.
. T, orientalis, BlL; FL. Br. Ind. v. 484 Brandis
Ind. Trees 507; Gamble Man. Ind. Timb. 630. Syn,—Sponia

orientalis, Planch.; Brandis For. Flora 430, The Charcoal Tree.
Vern. Jiban, Bengal.
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A small rapidly-growing and short-lived tree ; bark thin, grey-
ish or bluish-green, smooth, but with numerous lenticels. Leaves 3-6
by 2-3°6 in., ovate or ovate-oblong, acuminate, crenate-serrulate,mem-
branous, scabrid above, soft-tomentose beneath ; base 3-7-nerved,
cordate, lateral nerves 3-4 pairs above the basal ; petiole *3-+4 in.
Cymes lax, spreading. Drupes *15 in. long, ovoid, black when ripe.

Gularghéti, Nakraunda and other swampy places in the D6N ;
fairly common, but is apt to be mistaken for Grewig Igvigata. .

Wood light-reddish-grey, light and soft ;~weight 28 Ibs. per c.
ft. The bark gives a strong fibre, and the leaves are lopped for fodder.

Fl. Feb.-Apr. Fr. June-Aug.

2. T, politoria, Planch.; Fl. Br. Ind. v. 484 ; Brandis
Ind. Trees 6§97 ; Gamble Man. Ind. Timb. 631. Syn.—Sponia
politcria Planch. ; Brandis For. Flora 430. Vern. Khdgshi, Khdksht,
Kdri, DGn; Kharddl, Sahéranpur.

A shrub or small tree with smooth bark and scabrid branches.
Leaves 2-5 by 3-2 in., oblong or ovate-lanceolate, acuminate, serru-
late, subcoriaceous, very hard and scabrid on both surfaces, dark-
green and shining above, paler beneath, trinerved at the base, lateral
nerves 6-8 pairs, aronate, depressed above ; base nearly equal, round-
ed or cordate : petiole ‘2-'4 in. Cymes compact, generally not ex-
ceeding the petiole. Drupes *1-°15 in. diam., globose.

Common in the SiwaALik DivisioN, along réu and river
banks and in abandoned fields. Comes up freely on landslips as
in the SARARANPUR SIwALIKS, where it is very valuable for binding
the soil.

W ood white, moderately hard. Growth very fast, only 2 rings
per inch of radius. Weight 36 lbs. perc. ft. The bark gives a strong
fibre used for making ropes. Theleavesare lopped for fodderand are
used like sandpaper to polish wood and horn.

Now leaves Mar., Apr. FL Apr.-June. Fr. Oct., Nov.

111. MOREZ.
b. Streblus, Lour. ; G. P. n. 21.

1. S. asper, Lour. ; Fl. Br. Ind. v. 489 ; Brandis For. Flora
410, Ind. Trees-615; Gamble: Man: Ind. Timb. 632. Vern. Dakid
Kurchné, Sabdranpur. -

A smell evergreen tree withmilky juice ; bark light-grey, irre-
gularly ribbed, | Leaves alternate; 2-4 in. long, elliptic rhomboid or
obovate, irregularly toothed, acute or obtuse, coriaceous, scabrid with -
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minute raised dots ; base cuneate ; petiole ‘08-'1 in. long, pubescent ;
stipules lanceolate. Flowers generally dicecious. MALE FLS. in short-
peduncled heads or spikes ; sepals 4, imbricate ; stamens 4, inflexed in
bud ; heads sometimes androgynous. FEMALE FLs. pedunculate, soli-
tary or a few together in the axils of leaves ; peduncle slengler, 6-'8
in. long ; sepals 4, concave, embracing the ovary, enlarged in fruit ;
style contral, bifid, with long spreading arms. Fruit a 1-seeded glo-
bose berry, *2 in. long, yellow when ripe.

Coramon in the SAnAraNPUR DISTRIOT, especially towards the
Jumné ; often planted in hedgerows : Roshanpur, Shafipur, Kdsimpur,
Rénipur, ete. ,

Wood white, moderately hard, tough and elastic ; weight 40
Ibe. per c. ft. ; no heartwood. It is mach sought after in Bengal for
making yokes. The twigs are used as tooth brushes, and the rough
leaves to polish wood and ivory. The milky juice is medicinal. The
fruit is eaten when ripe.

New leaves Mar. Fl. Jan.-Mar. Fr. May-Jaly.

6. Plecospermum, Trecul ; G. P. n. 26.

1. P, spinosum, Trccul; Fl. Br. Ind. v. 491 ; Brandis
For. Flora 401, ind. Trees 615, Gamble Man. Ind. Timb. 634.

A large thorny shrub, closely resembling Cudrania javanensis
in habit and foliage ; spines axillary, straight, stout; bark light-
brown or orange. Leaves alternate, 2-3 in. long, elliptic-oblong or
obovate, obtuse or acute, quite entire, glabrous, penniveined ; petiole
*3-'6in. long. Flouers diecious, 1n axillary pedunculate heads : head
golitary or 2-3 together. MALE HEADS °2-3 in. diam.; sepals 4,
obtuse, imbricate, hairy outside, emarginate and ciliate at the tips ;
stamens 4, inflexed in bud, afterwards exserted. FEMALE HEADS
smaller than male heads in flower, afterwards *5 in. diam., pubescent ;
perianth gamophyllous, with a 4-toothed mouth, connate into a
globose head ; style simple, filiform, much exserted, hairy ; stigma
papillose. Fruit a 1-2-seeded irregularly shaped berry, '5 in.
diam., rather smooth, velvety outside.

Believed to occur in the DEN, but has not yet (Sept. 1907)
been satisfactorily localised.

Sapwood white ; heartwood small, bright-orange, very hard,
with a yellow resin ; weight 50 lbs. per c. ft. A yellow dye is ex-
tracted from the wood in the Darjeeling Terai,

Fl. Feb.-Apr.
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7. Morus, Linn. ; G. P. n. 33.
The Mulberries.

Trees or shrubs. Leaves alternate, serrate; base
3-nerved ; stipules small, caducous. Flowers unisexual,
in spikes. MALE FLs. : Sepals 4, imbricate. Stamens 4,
inflexed in bud, opposite to and longer than the sepals.
Pistillode small. FEMALE FLS.: Sepals 4, imbricate,
accrescent and succulent in fruit. Owary 1-celled,
straight ; style central, 2-fid. Frust a compound berry,
the perianths coalescing to form a gelatinous pericarp.

Analysis of the Species.

Leaves shortly acuminate, glabrate; fruit
whitish . . . . . . 1L M. alba.
YLeaves short-tailed, soft-tomentose; fruit
) purple . . . . . . 2. M. serrata.
Leaves long-tailed, rough ; fruit black . 3. M. indica.

1. M. alba, Linn. ; Fl. Br. Ind. v. 492 ; Brandis For. Flora
407, Ind. Trees 612 ; Gamble Man. Ind. Timb. 634. Vern. Ttri,
Tiéntri, Dan}; T4t, Tigt, Hind.

A middle-sized deciduous tree with pubescent shoots. Leaves
2.3 in. long, ovate to lanceolate, acute or acuminate, dentate or
serrate, sometimes lobed, membranous, glabrous above, slightly
pubescent along the midrib and nerves beneath ; base 3-nerved,
rounded or truncate, sometimes cordate; petiole ‘5-1'3 in. long,
slender. Flowers Mmonecious. Female spikes short, ovoid,
pedunculate ; styles short. Fruit-3--5 in. long, white or tinged
with pink ; peduncle ‘5--7 in. long, slender.

Cultivated or run wild in the D6N.  Planted in avenues along
the Dehra—Rémpur-Mandi Road. '

The wood is fine and close-grained, and is used for building
boats, furniture and agricultural implements ; weight 36-56 Ibs. per
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c. ft. Silk-worms are fed on its leaves, and the fruit is eaten, that
of some varieties being excollent.

New leaves and fl. Mar., Apr. Fr. May, June, or later.

2. M. serrata, Roxb. ; FL Br. Ind. v. 492 ; Brandis For.
Flora 409, Ind. Trees 612 ; Gamble Man. Ind. Timb. 635. Vern.
Kimti, Jaunsar ; Him4, also T4 or T4nt, Dan.

A large deciduous tree with scaly buds ; bark reddish- or grey -
ish-brown, generally smooth and lenticellate on branches, exfoliating
on old stems; young shoots pubescent. Leazves 2-8 by 1'5-8 in.,
broad-ovate, generally cordate, toothed or serrate (sometimes
doubly), often 3-lobed, shortly caudate-acuminate, membranous,
slightly puboscent or glabrous above, thickly grey-tomentose
beneath, 3-nerved at the base ; petiole 1-1:7 in., tomentose. Flowers
dicecious. Male spikes 1-2 in, Female spikes *5-°7 in. long ; styles
very hairy.  Fruit-7-lin. long, mucilaginous, purple ; peduncle *1--2
in. long, stout, hairy.

Cultivated'and wild in JAuNSAR and TEERI-GAREWAL, 4,-9,000
ft. ; also in the D6N, e.g., at Kalawéla. Common at Mussoorie.

Sapwood small, white ; heartwood yellow or brown, moderate-
Iy hard, fine-grained ; weight about 35 lbs. per c. ft. It works and
seasons well and takes a fine polish. It is used for cabinet-work
and agricultural implements. The leaves are used as cattle-fodder.
The fruit is sweet, and i3 eaten.

New leaves and fl. in Apr., May. Fr. June-Aug.

3. M. indica, Linn.; Fl. Br. Ind. v. 492; Brandis For.
Flora 408, Ind. Trees 612 ; Gamble Man. Ind. Timh. 635. Vern. Sid
Tt or 8id Tunt, Hind.

A moderate-sized deciduous tree with reddish- or yellowish-
brown smooth bark marked with long horizontal lenticels. Leaves
2-5 by 1-3 in., ovate, caudate-acuminate, sharply serrate, often lobed,
membranous, pubescent when young, scabrous when mature, 3-
nerved at the base ; petiole *5 to 1°5 in. long, sparsely hairy. ¥lo cers
monaeious. Female spikes ‘3-°5 in. long, ovoid ; styles long, hairy.
Fruit small, black when ripe ; peduncle *1-'2 in. long, very slender.

Some botanists consider this a form of M. alba.

Not uncommon in the DN and SarArANPUR DisTRIOTS and
also in the Punsas (Shahdara and Changé Mangé Plantations).

‘Wood yellow when fresh-cut, turning brown and mottled aftere
wards, rather hard ; weight about 45 1bs. perc. ft. ; growth very fast
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in favourable localities. Often cultivated for its leaves, which are
used to feed silkworms.
New leaves and fl., Feb., Mar. Fr. May.

Broussonetia papyrifera, Vent. ; F1. Br. Ind. v. 490 ; the Paper
Mulberry,—was first introduced in the Kaunli garden at DEHRAa,
whence it has gpread, and is now found self-grown in many places.
Leaves 5-9 in. long, obliquely ovate, acuminate, often lobed, membra-
nous, tomentose ; petiole 2-4 in.long. Flowersin heads. Wood very
soft and light. The bark gives a fine fibre which is made into paper
in Japan.—@. P. n. 24.

#1  IV. ARTOCARPEZ.

8. Ficus, Linn. ; G. P. n. 39.
The Figs.

Trees or shrubs with milky sap. Leaves alternate
(opposite in F. hispida and semocarpa), entire toothed
or lobed ; stipules deciduous. Flowers minute, unisexual,
on the inner surface of a fleshy hollow receptacle which
has an aperture at the apex partly closed by imbricate
bracts, often mixed with bracteoles. MALE Fis.: Perianth
thin, 2-6-partite, imbricate. Stamens 1-2 ; anthers of 2
distinct cells. FEMALE FLS.: Perianth as in the male,
or none. Style eccentric; ovule pendulous. Achenes
crustaceous or fleshy. Receptacles bracteate, 1-sexual
or androgynous, with the male flowers near the mouth.

NoTE.—Besides the male and female, two other kinds,—gall
and neuter flowers,—are sometimes found in the receptacles. The
gall flowers are females with shorter styles and with the ovary occu-
pied by the pupa of a Hymenopterous insect (Gall-insect). The
neuter flowers, which only occur in one or two species not found in
India proper, have the perianth of the males, but no stamens. In
the same receptacle there may be males and females, or males,
females and galls, or males and galls, or females and neuters, or
only females.
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Analysis of the Species.

A. Epiphytic in early life. Receptacles axillary, n pairs, sessile
except in 1 and 3.

Petiole not jointed to the blade, and less
than } its length.
Lvs. thinly coriaceous, often up to
three times as long as broad.
Lvs. and branchlets scaberulous ;
stipules as long as the petiole . 1. F. gibbosa.
Lvs. and branchlets smooth ; stipu-
les scarcely } the length of the
petiole . 3. F. glaberrima.
Lvs. thickly conaceous, sca.rcely tmce
as long as broad.
Lvs. large ; nerves distinct, reti- N
culate . . 2. F. bengalensis.
Lvs. small ; nerves fa.mt, pumllel . 4. F. retusa.
Petiole jointed to the blade, and usually
equal to at least half its length.
Leaves broad, caudate acuminate;
ripe fruit black.
Acumen short; petiole channelled
or flattened above . 5. F. Rumphss.
Acumen long; petiole quite terete . 6. F. religiosa.
I.eaves narrow, abruptly acuminate;
ripe fruit white . . . 7. F. infectoria.

B. Not epiphytic in early life. Receplacles axillary, solitary ezceglt n
16, peduncled. .

Erect shrubs or small trees.
Leaves narrow, abruptly long-acumin- '
ate, hard, distantly toothed . . 9. F. clavata.
Leaves narrow, gra.duully acuminate,

soft, quite entire . 16. F. nemoralis.
Leaves broad, acute, closely dentate or
crenate . 15. F. palmata,

Scandent or prostra.te shrubs.
Leaves and fruit very rough . « 8. F. heterophyua.
Leaves and fruit more or less smooth.
Leaves subacute, coriaceous ; recep-
tacles small . 13. F. scandens.
Leaves long-acuminate, membra.nous 3
receptacles large . . . 14, F. foveolata,
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C. Never epiphytic; receptacles generally on leafless racemose
branches (azillary on young plants of 10 and 11).

Leaves opposite.

A small tree ; leaves broad . . 10. F. hispida.

A small prostrate shrub ; leaves narrow 11. F. semocarpa.
Leaves alternate.

Leaves unequal-sided; petiole very

short . . . . . . 12. F. Cunia. -
Leaves symmetrical ; petiole usually
long.
A small tree ; leaveslarge, hard, sub-
coriaceous . . . . Y7. F. Roxburghis.
A large tree; leaves small, soft,
membranous . . . 18. F. glomerata.

1. F. gibbosa, Bl. ; Fl. Br. Ind. v. 496 ; King Fic. 4, t.2;
Brandis Ind. Trees 599; Gamble Man. Ind. Timb. 637. Syn.—
F. parasitica, Kenig ; Brandis For. Flora 420, Vern. Chhdnchri, Din
and Garhwal ; Dddu Bindd, Dén.

A much-branched small evergreen tree, epiphytic in early life ;
bark thin, brownish-grey. Leaves alternate, 2'5-4°5 by 1-2 in., elliptic-
oblong, acute at both ends, entire, subcoriaceous, generally smooth
above, always more or less scaberulous beneath, somewhat oblique
and 3-nerved at the base ; lateral nerves 4-6 pairs, prominent beneath,
arcuate, joining within the margins ; petiole *2-"4 in. long ; stipules
ovate-lanceolate, convolute, generally as long as the petiole. MaLe
PLS. : sepals 4-6, linear, fleshy, hairy ; stamen 1 ; pistil abortive. GALL
FLS.: sepals of the male ; style short. FEM. FLS. in separatereceptacles ;
sepals 4, hyaline ; style elongate. Receptacles ‘2-'3 in. across,
golitary or in pairs, pyriform-globose, scabrid and mammillate,
yellow when ripe ; basal bracts 0 ; peduncle ‘2-'3 in. long, bracteate
at the base.

Very common in the D6X as an epiphyte generally on large
old trees, notably Pipal and Haldd : Kéluwéla, Lachiwéla, Dadhli,
Phéndowila, etc. Occasionally in the SAEARANPUR DisTrICT.

The leaves are very good for cattle-fodder, and are said to
increase the flow of milk in milch cows.

Fr. ripens Jan.-Mar.

Two varieties of this species ocour in the SrwarLx
Division. '

1. Var. parasitica, sp. Koenig. Leaves broad, nearly rhom-
boid, more or less scabrid on both surfaces. B

-
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2. Var. tuberculata, sp. Roxb. Feaves narrower and smaller,
generally smooth above, sometimes (but not in the DYN specimens)
irregularly serrate.

2. ¥, bengalensis, Linn. ; F1. Br. Ind. v. 499 ; King Fic.
18, t. 13. ; Brandis For. Flora 412, Ind. Trees 600 ; Gamble Man. Ind.
Timb. 638. The Banyan tree. Vern. Bar, Bargat, Hind.

A large evergreen tree throwing down numerous aérial roots
from the branches which are mostly horizontal ; bark greyish-white,
smooth, exfoliating in irregular flakes ; young parts softly pubescent.
Leaves alternate, 4-8 by 2-5 in., ovate or elliptic, entire, obtuse, sub-
cordate or rounded at the base, thickly coriaceous, glabrescent above,
with 3-7 basal nerves and 4-6 pairs of main lateral nerves ; petiole
1-2in.long, stout; stipules *7-1in. long, coriaceous, sheathing. MaLE
FLS. crowded near the mouth of the receptacle ; sepals 4 ; stamen 1.
FEMALE FLS. with a shorter perianth; style long ; male and female in
the same receptacle. Receptacles *5 in. diam., in axillary pairs, sessile,
globose, puberulous, red when ripe, supported on 3 broad coriaceous
basal bracts.

Fairly common in the Sél forests of the D6~ and along the foot
of the SIWALIKS in the SAHARANPUR DisTrICT. Much planted in
villages and in avenues throughout India. Assisted by the aérial
roots which serve as supports for the branches and also as feeders
the crown spreads enormously when the tree grows out in the open.
Trees with crowns 200 to 300 ft. in. diam. are not uncommon, while
the girth often attains 25 to 30 ft., and the height 80 to 90 ft.

Wood grey, moderately hard, appearing as composed of thin
plates on a cross section ; no heartwood ; weight about 40 lbs. per
c. ft. It is durable under water, and is therefore used for well-curbs.
The wood of the drops is tough and elastic, and is used for tent-poles,
cart-yokes and carrying-poles. The milky juice is made into bird-
lime. The leaves and twigs are a favourite fodder for cattle and
elephants ; the former are also used as plates. Lac is sometimes
collected on the tree. The fruit is eaten in times of scarcity and is
greedily devoured by birds and monkeys. The tree is easily propa-
gated by cuttings. It is, however, a nuisance in forests where it
takes too much space, and its dense shade makes it impossible for any
other trees to grow under it. Inthe Dfn Forests the Haldd seems
to be the most favourite host for the epiphytic Banyan.

New leaves Mar., Apr. Fr. ripens Apr., May.

Allied to this is the India-rubber tree, F. elastica, Roxb. ; Fl.
Br. Ind. v. 508 ; King Fic. 45, t. 54 ;—a nativelof Assam and BurMma,
successfully cultivated in DErRA and SamAraNPUR. It is & hand-
some evergreen tree, exceedingly suitable for avenues. Leaves dark-
green, glossy ; latera) nerves numerous, straight and parallel ; stipuleg
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long, lanceolate, coloured and amplexicaul. Receptacles *5 in. long,
ovate-oblong.

* 3. F. glaberrima, Bl.; Fl. Br. Ind. v. 506; King
Fic. 37, t. 43 ; Brandis Ind. Trees 600 ; Gamble Man. Ind. Timb.
640. Vern. Kdkhri, Khénkri, Durld, Hind.

A tall trce, epiphytic in early life ; bark thin, dark-grey,
smooth. Leaves alternate,4-6 by 1:5-2in., oblong ovate-lanceolate or
elliptic, shortly blunt-acuminate, entire, sub-coriaccous, glabrous and
shining above, minutely pubescent or glabrescent beneath ; main
lateral nerves 8-10 pairs, rather horizontal, arcuate, joining within the
margins ; baso subacute or slightly rounded, 3-nerved ; petiole °5-1'2
in. long ; stipules linear-lanceolate, ‘4-"75 in. long, glabrous. MALE
¥L8. few, near the mouth of the rcceptacle ; sepals 4, lanceolate ;
stamen 1, filament short. GALL Fis. : perianth 4-cleft. FEM. ¥rLs. :
zertanth 0. Receptacles *2--3 in. across, in axillary pairs, globose,
slightly verrucose when young, smooth and orange-colourcd when
ripe ; peduné¢le about half the length of the subtending petiole ; basal
bracts 3, broad, minute, deciduous.

Swampy localities in the D6, e. g., Nakraunda and Mothron-
wéla, and along streams in shady ravines at low elevations in the
HiuLs,” e. ¢., Tons bank near Kélsi. Also in the Sansérd Kh4l4,
MALROT.

The leaves and tender young shoots are lopped for fodder.

Fr. ripens  Feb., Mar.

4. F, retusa, Linn. var. nitida, Thunb.; FL"Br. Ind. v.
511. King Fic. 50, t. 62 ; Brandis For. Flora 417, Ind. Trees 603 ;
Gamble Man. Ind. Timb. 643. Of all the Figs described in this
book, it resembles F. elastica most closely, from which, however, it
differs in having smaller leaves and subglobose receptacles. The
flowers also are different.

A large evergreen tree ; bark dark-grey, smooth, with trans-
verse linesof lenticel bars. Leavesalternate, 2-4 by 1'3-2°5 in., ovate
elliptio or rhomboid, acute or short-acuminate, entire, coriaceous
glabrous  and shining ; lateral nerves numerous, slender; base 3-
nerved, narrowed -into the petiole which is ‘3-°5 in. long ; stipules
lanceolate, about ‘5 in. long. : MALE FLS. numerous ; sepals 3, oblan -
coolate ; stamen 1. GALL FLs. : sepals 3, spathulate. FEM. FLS. : perianth
very small ; ovary smooth ; slyle short. Receptaclesabout 2in. diam.,
in axillary pairs, sessile, subglobose, yellowish when ripe ; basal bracts
broad-ovate, persistent.

> Only ‘a few indigenous-looking trees in the Buldwéla Pass in
the SiwaLiks behind the crest ; elevation 3,000 ft. Cultivated at
DEngA DON and SABARANPUR.



Ficus. ] * 71. URTICACEZ. 311

Wood light reddish-grey, moderately hard, very prettily mot-
tled, but used chiefly for fuel ; weight about 40 Ibs. per c. ft. The
leaves are used for elephant-fodder. Evergreen and umbrageous, it
makes an excellent avenue tree.

Fr. Feb., Apr.

5. F. Rumphii, Bl.; Fl. Br. Ind. v.512; King Fic. 54,
t. 67B ; Brandis Ind. ‘I'vees 601 ; Gamble Man. Ind. Timb. 644.
Syn.—F. cordifolia, Roxb. ; Brandis For. Flora 416. Vern. Pilkhan,
Khabar, Hind.; Pilkhoi, Jaunsar.

A large deciduous tree; bark ycllowish-grey, smooth, on
older stems exfoliating in hard scurfy scales. Leaves altcrnate, 4-6
in. long, broad-ovate or ovate-oblong, acuminate, quite glabrous,
shining above ; acumen never exceeding an inch, often quite short ;
matgins entire, undulate ; lateral nerves 3-6 pairs; base shallow-
cordate, trunecate, rounded or narrowed towards the petiole, 3-5-
nerved ; petiole 2-3°5 in., channelled or flattened above, jointed to
theblade. MaLE FLS. few near the mouth of the receptacles; sepals3 ;
stamen 1. FEMALE and GALL FLS. : sepals 3; lanceolate ; ovary ovoid,
smooth ; style elongate. Achenes mucilaginous. Recepiacles 5 in.
across, globose, sessile, in axillary pairs, black when ripe ; basal bracts
3, orbicular.

Common in the D6N and SasEARANPUR FoRESTS, and also in
the Tons and Jumn4 Valleys in JAUNSAR and TEHRI-GARHWAL.

Wood very soft, spongy, pinkish-white, mottled on a radial
seetion ; weight 27 lbs. per c. ft.  Lac insects are reared on it in
Assam. The leaves and branches are lopped for cattle- and elephant-
fodder, and the fruit is eaten. Often planted in avenues, but is a
destructive epiphyte in forosts.

New leaves in Mar. Fr. ripens May, June.

Somewhat cimilar in appearance, though much smaller in size,

is F. Arnottiana, Miq. ; Fl. Br. Ind. v. 513 ; King Fic. 56, t. 68,—

found by Mr. Gamble at Thadir in TEHRI-GAREWAL. It is usually

epiphytic, but is found more generally on rocks. Leaves resemtling

-those of F. Rumphii, but the base is never narrowed to the petiole,

and the stipules are larger. Perianth gamophyllous. Receptacles
smaller, generally peduncled ; basal braets brown, membranous.

6. F, religiosa, Linn. ; Fl. Br. Ind. v. 513 ; King Fic. 55,
t. 67A ; Brandis For. Flora 415, Ind. Trees 601 ; Gamble Man. Ind.
Timb. 644. Vern. Pfpal, Pipli, Hind. ‘

A large deciduous. tree ; bark grey, with brownish specks,
smooth, exfoliating in irregular flakes; {runk irregularly shaped.
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Leaves alternate, 4:3-7 by 3-5 in., orbicular-ovate, thinly coriaceous
but touzh, shining above, reddish when young, white-tubercled when
mature ; acumen 1-3 in. long ; margins entire, undulate ; main lateral
nerves 6-8 pairs, joined by prominent closely-reticulate veins ; base
shallow-cordate rounded or truncate, sometimes abruptly narrowed
into the petiole, 5-7-nerved ; petiole 3-4 in. long, terete, slender, nod-
ding, jointed to the blade ; stipules minute. MALE FL8. very few, often
absent, sessile ; sepals 3 ; stamen 1, filament short. GaLrand FEMiLR
PLS. : sepals 5; style short, lateral. Receptacles 5 in. across, sessile,
in axillary pairs, sub-globose or somewhat depressed, dark-purple,
when ripe ; basal bracts 3, rounded, coriaceous, pubescent.

A well known and common tree throughout India, both in
forests and about habitations, much planted by Hindus, especially
near temples and wells, often up to as high as 5,000 ft. in the OuTEB
Himarava. It is held in so much veneration by the Hindus that
killing a Pipal tree is looked upon as a great sin, second only to that
of killing a Bréhman.

Wood greyish-white, moderately hard, not so mottled as of the
preceding species; weight 30-40 lbs. per c¢. ft. It is made into
charcoal and used for packing cases. The leaves and branches are
good for elephant-fodder. The milky juice hardens into a substance
resembling guttapercha. It is a fast-growing tree and very suitable
for avenues, for which purpose it can be propagated by cuttings. It
is, however, an epiphyte destructive to forest trees, and often does
great damage to buildings and walls on which it grows by sending
down roots through their crevices.

New leaves Feb.-Apr. Fr. ripens Apr., May.

7. F.,infectoria, Roxb.; FlL Br. Ind. v. 515 ; King Fic.
80, t. 75-79 ; Brandis For. Flora 414, Ind. Trees 602 ; Gamble Man.
Ind. Timb. 645. Vern. Khabar, Hind. ; Diithli, Pilkhoi, Jaunsar ;
Pdkhar, Din ; Kobrd, Pilkhdru, Garhwal. This tree is often mis-
taken for F. Rumphii and for F. glaberrima ; consequently the same
vernacular names are usually applied to all three of them indiscri.
minately.

A large tree with ‘greenish-grey smooth bark, sometimes
sending down a few adrial roots. Leaves alternate, 3-6 in. long,
oblong-ovate or ovate, abruptly acuminate, glabrous and shining,
rather membranous ; margins entire, undulate ; lateral nerves 6-8
pairs ; base acute, rounded or cordate, 3-nerved ; petiole 1°5-2 in.
long, channelled. MavLE r18. fow, sessile ; sepals 4 ; stamen 1, anther
broad-ovate. FEMALE and GALL FLS. : sepals 3 or 4 ; stigma elongate.
Receptacles *25 in. diam., sessile, globoge, in axillary pairs, tubercled,
white when ripe ; basal bracts 3, ovate, minute. i
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Not uncommon in the DN, but abundant in the Pathri Forest
an elsewhere in the SARARANPUR DisTRICT, often as an epiphyte on
other trees in early life ; also found in the Toxs VarLLEY near Thac iér.

Wood grey, moderately hard, but not durable ; weight 35 1bs.
perc. ft. Medullary raysprominentona radial section. The young
shoots are eaten in curries ; the leaves are a good elephant-fodder.
The bark gives a Gibre which can be used for rope.

Two varieties of this species occur in our area :—

1. The type: leaves rather narrow ; petiole hardly exceeding
1°5 in. ; receptacles sessile ;—more common in the HiLLs.

2. Var. Lambertiana, sp. Miq. Leaves broader, generally
cordate or rounded at the base ; petiole up to and even exceeding 2in. 3
receptacles shortly peduncled, somewhat larger, sometimes white-
felted :—found along the foot of the SiwALIKs, and also in the plaing
beyond.

New leaves Feb.-Apr. Fr. ripens May, June, but remains
long on the tree.

8. F. heterophylla, Linn.; Fl Br. Ind. v. 518; King
Fic. 75, t. 94 ; Brandis For. Flora 424, Ind. Trees 606 ; Gamble Man.
Ind. Timb. 646.

A straggling shrub. Leaves alternate, 2-6 in. long, very
variable, from narrow-lanceolate to broad-ovate, entire or lobed,
toothed or repand, scabrid, acuminate ; petiole *5-2 in. long ; stipules
‘5 in. long, ovate. Receptacles *5-1 in. long, globose or pyriform,
solitary, ycllow and smooth when ripe, scabrid when young, mouth
partially open ; peduncle *5-1 in. long ; basal bracts minute.

Generally on banks of rivers and moist localities ; e.g., Rob-
bers’ Cave, Tapkeswar and such other places in the D6x ; rather rare.

9. F. clavata, Wall.; Fl.Br. Ind. v. 520; King Fic. 87,
t. 111 ; Brandis Ind. Trees 604; Gamble Man. Ind. Timb. €4S,
Syn.—F. trachycarpa, Miq. ; Brandis For. Flora 421. Vern. Khdnos,
Jaunsar ; Sdnsor, Kélsi.

A shrub or small tree with rough branchlets. Leaves alter-
nate, 4-8 in. long, oblong-lanceolate, long-acuminate, distantly tootheds
hard and rough ; main lateral nerves 6-8 pairs, arcuate; p-tiole *1-'2
in. Receptacles axillary, solitary, globose, ellipsoid or obovoid, *5-'8
in. long, with a rough uneven surface, yellow when ripe ; peduncle
*1-°2 in. long; basal bracts minute.

Shady valleys in the OuTER HmMaLAYA and also in JAuNsaR
and Terr1-GARAWAL : Laduakot, Kélsi, Thadiér, etc. Often oulti-
vated round villages for fodder.

Fr. ripens in May and Juney
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10. F. hispida, Linn. ; F1. Br. Ind. v. 522 ; King Fic. 116,
t. 154 ; Brandis For. Flora 423, Ind. Trees 606 ; Gamble Man. Ind.
Timb. 647. Vern. Kdksd, Ghogshd, Gobhd, Dan ; Gobld, Hind.

A moderate-sized tree with hollow branches ; bark thin, grey
or greenish, warty on old stems, otherwise smooth, often with trans-
verse wrinkles. Leaves opposite, 4-12 in. long, ovate or obovate-
oblong, acute or shortly acuminate, serrate or dentate, rarely entire,
coriaceous, scabrid above, tomentose beneath ; lateral nerves 4-6
pairs, the lowest pair from the base ; base rounded or subcordate,
rarely cuneate; petiole "5-4 in. long, hispid ; stipules *5 in. long,
pubescent. MALE FLs. : sepals 3, broad. GaLL and FEMALE FLs.:
perianth tubular and short or none ; styles short, lateral. Achene
rhomboid. Receplacles obovate, 1in. long, pale-green and faintly
ribbed when ripe, hispid, usually clustered on leafless, often droop-
ing, branchlets from the trunk or old wood,iless frequently (gener-
ally on very young plants and shoots) in axillary pairs ; peduncle
*2-'5 in. long ; basal bracts 3, small, persistent.

Fairy common in the StwALIK DivisioN, generally in shady
places.

Wood dirty-grey, coarse-grained, soft, no heartwood, no annual
rings ; weight about 30 lbs. per c. ft. The leaves are lopped for
cattle-fodder. The young fruit is made into curries. The bark of
young shoots gives a strong fibre which is good for rope.

New leaves Feb., Mar. Fr. generally throughout the year.

11. F. semocarpa, Miq.; Fl. Br. Ind. v. 523; King
Fic. 115, t. 1562; Brandis Ind. Trees 606; Gamble Man, Ind.
Timb. 647. Syn.—F. tuberculata, Wall. ; Brandis For. Flora 424.

A low spreading shrub ; young shoots, petioles and nerves
rusty hirsute. Leaves opposite, crowded at the ends of the branches,
3-9 by '7-1'5 in., narrowly oblanceolate, less frequently lanceolate,
acuminate, generally entire, often more or less scabrid ; main lateral
nerves 6-8 pairs, very arcuate ; base 3-nerved, graduslly narrowed
to the petiole ; petiole *3-'9 in. long ; stipules persistent, scarious,
about as long as the petiole! MALE FLs. with 3-4 sepals and 1
‘stamen. GaLL and FEM. FLs. without any perianth. Receptacles
*5-1 in. across, axillary and solitary on young plants, in short
axillary panicles on old stems, pyriform-globose, verrucose, longi-
tudinally 8-10-ribbed ; peduncle °*3-'6 in. long, pubescent; basal
bracts 3, triangular, deciduous.

Robbers’ Cave in the DUN ; trailing on rocks near streams,
Somewhat rare.

Fr. ripens Dec.-Feb.

[,
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12. F, Cunia, Ham.; Fl. Br. Ind. v. 523 ; King Fic. 101,
t. 126 ; Brandis For. Flora 421, Ind. Trees. 606 ; Gamble n. Ind.
Timb. 648. Vern. Khain, Kheindg, Din ; Jarkphali, Hind.

A moderate-sized tree with dark-grey bark. Leaves alternate,
6-10 in. long, oblong-lanceolate, very unequal-sided, acuminate,
serrate, rarely entire, scabrid on both surfaces or glabrate above and
pubescent beneath, coriaceous ; lateral nerves 8-12 pairs ; base semi-
cordate or semisagittate with a large round 3-nerved lobe on one side ;
petiole *2-'6 in. long, scabrid ; stipules *7-1 in. long, linear-lanceolate.
Male sepals 3. Female and gall sepals4, united below ; style lateral.
Achene ovoid, mucilaginous. Receptacles globose or pyriform, *65-°7
in. diam., hispid, reddish-brown and ribbed when ripe, on leafless
panicled racemes which issue in great numbers from the trunk and
the larger branches, and are often several feet long.

Along ravines and watercourses in the SiwarLix Division,
and also up to 4,000 feet in JAUNSAR and TEHRI-GAREWAL ; fairly
common.

Wood greyish-brown, rough, moderately hard; weight
about 35 lbs. per c. ft. The fibres of the bark are made into coarse
ropes. The fruit is eaten, though somewhat insipid. The leaves
are good for fodder, and can be used for polishing wood.

Fr. ripens in Aug., Sept. or throughout the year.

13. F. scandens, Roxb. ; Fl. Br. Ind. v. 526; King Fic.
129, t. 162 ; Brandis For. Flora 421, Ind. Trees 609 ; Gamble Man.
Ind. Timb. 648. Vern. Makhotd, Jaunsar; Chhdnchri, Din and
Garhwal. '

A climbing shrub, stem often rooting ; bark rather thick, hori-
zontally wrinkled, tougher when dry than the porous wood inside.
Leaves alternate, 2-4 in. long, ovate or elliptic, acute, entire, coria-
ceous, scabrid above, pubescent beneath ; lateral nerves 3-6 pairss
above the basal pair ; base rounded ; petiole ‘3-'7 in., hairy ; stipules
*2 in., acute. Receptacles solitary or in pairs, globose, ‘3 in. diam.,
rough, often hairy outside, greenish-yellow when ripe ; peduncle ‘3-'6
in. long ; basal bracts 3-4, ovate, persistent.

Common in the Siwarig and JAUNSAR Divisions, up to
5,000 ft., generally in damp places or not far from watercourses.

Fr. ripens rainy season.

14. F. foveolata, Wall. ; Fl. Br. Ind. v. 528 ; King Fio. 133,
t. 166-168 ; Brandis For. Flora 423, Ind. Trees 608 ; Gamble Man.
Ind. Timb. 648.



376 71. URTICACEZ. [ Ficus—

An evergreen scandent shrub with pubescent shoots and root-
ing branches. Leavesalternate, 2-4 in. long, ovate elliptic oblong or
lanceolate, usually acuminate (acumen °*5-'7 in. long), entire, mem-
branous or thinly coriaceous, glabrous above, pubescent or glabre-
scent beneath ; lateral nerves 3-6 pairs ; base rounded or cureate,
3-nerved ; petiole ‘5-'8 in., hairy. Receptacles*3-'5 in. diam. if globose,
twice as long if ovoid, hairy ; peduncle *1-°3 in. long ; bracts 3, ovate,
membranous, reflexed.

Generally in the same sort of localities as F. heterophylla ;
rather rare : Robbers’ Cave, DErRA DN, 2,600 ft.

15. F. palmata, Forsk.; Fl. Br. Ind. v. 630; King Fic-
146, t. 185 ; Brandis Ind. Trees 607 ; Gamble Man. Ind. Timb. 649.
Syn.—F. virgata, Roxb.; Brandis For. Flora 419, Vern. Phéru,
Khemri, Dtn; Anjiri, U. P.; Fagwdra, Punjab.

A bush or small tree with smooth grey bark. Leaves alter-
nate, 3-5 in. long, orbicular-ovate, acute or apiculate, toothed or
serrate, sometimes deeply palmately lobed with the lobes pinnatifid,
scabrid above, tomentose beneath ; lateral nerves 6-8 pairs, the
lowest pair from the base; base truncate or abruptly narrowed to
the petiole ; petiole *5-1 in. long, pubescent ; stipules ovate, acute.
MALE F18. on hairy pedicels. GALL Fis. : style lateral, very short ;
stigma dilated. FEMALE FLS. : sfyle subterminal, long, stigma 2-fid.
Receptacle *5-1 in. diam., usually solitary, subglobose or pyriform,
generally pubescent, yellow when ripe ; basal bracts 3, acute, deci-
duous ; peduncle *6-'7 in. long.

Common in JAUNsSAR and TEHRI-GAREWAL, up to 5,000 ft.,
also along river banks a long way into the plains, no doubt from seeds
deposited by flood-water, e.g., the banks of the Jumné, Séng and
Stiswé : Ambéri, Kénsrdu ; Khéré, ete.

Wood white, close- and even-grained, moderately hard ;
weight about 40 1bs. per c. ft. The leavesare lopped for cattle-fodder
and the fruit is eaten.

New leaves Mar., Apr. Fr. ripens June-Oct.

Closely allied to this species is the Fig-tree, F. Carica, Linn.,
Vern. Anjir, which is cultivated for its fruit in DErRA and SamA-
RANPUR. Indigenous in Syria, Palestine and Southern Europe.

16. F. nemoralis, Wall. ; Fl. Br. Ind. v. 534 ; King Fic.

161, t. 206 ; Brandis For. Flora 424, Ind. Trees 608 ; Gamble Man.

Ind. Timb. 649. Vern Dudhld, Didhot, Jaunsar ; Parphiitd, Didhld,

Garhwal. The type of this plant has not been found in the region

‘i{i this Flora. The following description refers to var. Fieldingii,
q.
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A small handsome tree, not epiphytic ; bark thin, greyish-
brown, fairly smooth. Leaves alternate, 4-6 by 1-2 in., lanceolate
or elliptic, sharply long-acuminate, quite entire, membranous, glab-
rous; main lateral nerves 8-12 pairs, rarely more, with regular
reticulations between, which are very distinct and dark-coloured
beneath, especially when young ; base very acute, 3-nerved ; petiole
*7-1'3 in. long, slender ; stipules ‘3-'5 in. long, convolute, glabrous.
MaALE F18. pedicelled, few in the fem. receptacles, numerous in gall-
receptacles ; sepals (inall fls.) 4, lanceolate, fleshy ; stamens 2-3.
GALL FLS. many : ovary ovoid, crustaceous. Fem. FLS. few ;ovary
triangularly obovoid; style longer than in gall flowers. Re-eptacles
*2--3 in. across, axillary, solitary or in pairs, subglcbose, glabrous,
reddish when ripe; peduncles aslong as the receptacles; basal
bracts 3, broad, united, persistent.

JAUNSAR and TEBRI-GARHEWAL, 3,-7,000 ft., Chakrata, Jﬁdi;
Mautérgddh, Mussoorie, etc. ; often planted about villages.

The leaves are lopped for cattle-fodder, and the ripe fruit is
eaten.

Fr. ripens Oct., Nov.

19. F, Roxburghii, Wall.; Fl. Br. Ind. v. 534; King
Fic. 168, t.211; Brandis For. Flora 422, Ind. Trees 609 ; Gamble
Man. Ind. Timb. 649. Vern. Timld, Timal, Tirmal, Hind.; Tirbot
Jaunsar.

A middle-sized {ree with grey warty bark ; ,young shoots -
hollow. Leaves alternate, 5-15 by 4-12 in., broad-ovate or rounded,
acute or mucronate, entire or toothed, subcoriaceous, glabrous or
glabrescent above, softly pubescent beneath ; lateral nerves 3-6 pairs,
joined by transverse veins ; base gencrally deeply cordate, strongly
6-7-nerved ; petiole 1-10 in.; stipules °5-1 in., ovate-lanceolate,
pubescent. MALE FLS. : sepals large, imbricate ; stamens 2-3. GALL
FLS. : perianth 2-3-lobed ; <tyle short, subterminal. FEMALE FLs, :
perianth of gall fl. ; style long, lateral. Receptacles turbinate, de-
pressed, largest 2 in. long and 3 in. broad, tubercled, longitudinally
ribbed, purple-orange when ripe, in clusters of 6 to 20 on short thick
leafless branchlets from the trunk ; peduncle *7-16 in. long, pubes-
cent ; basal bracts 3, triangular. Achene viscid.

SiwarLig and OuTER HiMALAYA ; also JAUNSAR and TEHRI-
GARHWAL, agcending to 5,000 ft. Very common near Asérori in
the D6x and in the Mautargddh in TEHRI-GARBEWAL. Often oulti-
vated for its fruit.

Wood reddish-grey, moderately hard ; medullary rays pro-
minén¢ on a radial sectiou weight 34 lbs. per c. ft. The fruitis eaten.
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The leaves make a good fodder for cattle and elephants, and are also
used for plates.
Fr. ripens Apr.-June.

18. F. glomerata, Roxb. ; FL. Br. Ind. v. 535; King Fic.
173, t. 218 ; Brandis For. Flora 422, Ind. Trees 609 ; Gamble Man.
Ind. Timb. 650. Vern. G4lar, Hind.

A middle-sized or large tree ; bark smooth, reddish-brown.
Leaves alternate, 4-7 in. long, owate- or obovate-oblong or oblong-
lanceolate, subacute, entire, membranous, glabrous above whea full-
grown, generally somewhat pubescent beneath ; main lateral nerves
3-7 pairs ; base obtuse, rarely acute, 3-nerved ; petiole 1-2 in., sti-
pules *5-1 in., ovate-lanceolate. Male sepals inflated. Gall and
female perianths toothed. Receptacles subglobose, 1-1°5 in. diam.,
downy, red or orange when ripe, in short thick paniculate clusters
on the trunk and larger branches, rarely axillary ; peduncle “3-1 in.
long ; basal bracts 3, triangular-ovate, small.

Abundant throughout the StwaLik DIvistoN, especially in
ravines, river banks and marshy places. Not uncommon in the
Tons Valley, JAUNSAR.

Wood grey, soft, mottled on a radial section ; weight 25-36
1bs. perc. ft. It isused for making toys and effigies in Bengal, and
is said to be durable in water. It is one of the few woods pre-
soribed in Hindu scripturgs for sacrificial fires. Bird-lime is made of
the milky juice which is also good for gum-boils. The fruit is eaten
raw or cooked. The lepves are used for cattle- and elephant-
fodder. Several parts of ghe tree are used in Hindu medicine.

New leaves Jan.-Ap‘t. Fr. ripens Apr.-July.

V9. Cudrania, Trecul ; G. P. n. 53.

L C. javanensis, Trecul; Fl. Br. Ind. v. 538 ; Brandis
For. Flora 424, Ind. Trees 614 ; Gamble Man. Ind. Timb. 651.
Vern. Mdnda, Dammar, Dan.

L}

A straggling shrub, armed with axillary spines ; bark smooth,
yellowish-brown, with white oblong lenticels, profusely exuding a
pale milk when cut. Leaves alternate, 1-4 in. long, oblong elliptio
obovate or oblanceolate, obtuse to acuminate, entire, penninervet ;
nerves not prominent; petiole ‘2--3 in. long. Flowers dicscious,
in globose heads. MALE FLS. : sepals usually 4, oblong, imbricate.
Stamens 4, erect, included. FEMALE ¥LS. : sepals broader than in
the male. Ovary straight ; style terminal. simple but with a short
rudimentary branch at the base. Flower-heads solitary or in pairs,
pubescent ; male ‘2-'3 in. diam.; female smaller at first, '741'%in. diam.
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in fruit. Fruit an irregularly shaped compound berry, marked
outside in a regular pattern by the thickened tips of the perianth-
lobes, pinkish-orange when ripe; peduncle ‘2-'3 in. long; seeds
nearly as many as the flowers in the female heads, elliptic, com-
pressed ; testa black, crustaceous.

Common in the EASTERN DN ; also in shady ravines in the
S1waLIgs.

Wood tough; heartwood scanty, deep-yellow. The ripe
fruit, which has a mawkish sweet taste, is eaten. The leaves are
often attacked by a fungus which converts the inner substance into
a white brittle mass. This is called mande-ki réti and is eaten by
village boys.

Fl. Apr.-June. Fr. Aug.-Nov.

In the same Tribe, and allied to Cudrania, is the
somewhat large Genus, Artocarpus, G. P. n. 56, noted
for important timber trees, of which, however, none are
indigenous in the region of.this Flora. Only the follow-
ing two trees are cultivated in gardens :— '

1. A. integrifolia, Linn. ; FI. Br. Ind. v. 641. The Jack-trees
Vern. Kanthdl, Kathdl, Kathdr, Hind. A large evergreen tree noted
for its dark-green foliage, and huge echinate fruit, which iseaten
when ripe or cooked whilo raw. The wood, which somewhat re-
sembles mahogany, is used for carpentry, and is exported to Europe for
various purposes. A yellow dye is extracted from it in Assam and
Burma, which is used for dyeinyg silk. )

2. A. Lakoocha, Roxb. ;'Fl. Br. Ind. v. 543. Vern. Dheit, Din ;
Barhdl, Hind.—A large evergreen tree. Leaves large, dark-green,
tomentose beneath. Fruit 3-4 in. diam., velvety, yellow when ripe.
The wood resembles that of the Jack-tree, though somewhat inferior.
The male flower-heads are pickled, and the fruit is caten both whon
ripe, and also cooked into a curry while raw. Occasionally wild in
damp localities, e.g., Nakraunda and Khairi swamps in the DG~.

V. URTICEZ.

10. Beehmeria, Jacq.; G. P. n. 84.

Shrubs or small trees. Leaves opposite or alternate,
toothed,, 3-nerved ; nerves penniveined. Flowers uni-
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sexual, in clusters which are axillary or arranged in
interrupted axillary spikes racemes or panicles. MALE:
Perianth 3-b-lobed, valvate ; stamens 3-5, inflexed in
bud ; pistillode globose. FEMALE : Perianth tubular,
narrowed to a 2-4-toothed mouth ; stigma lateral,
filiform, persistent. Achenes crustaceous, at length free

and dry.

Analysis of the Species.

4% Leaves alternate. A tree . . 1. B. rugulosa.
Leaves opposite. Shrubs.
Leaves lanceolate, petiole short . 2. B. macrophylla.
Leaves broad-ovate, petiole long . 3. B. platyphylla.

1. B. rugulosa, Wedd. ; Fl. Br. Ind. v. 577 ; Brandis For.
Flora 403, Ind. Trees 617; Gamble Man. Ind. Timb. 657. Vern.
Genthi, Genti, Dn and Garhwal.

A middle-sized or small tree. Leaves 3-6 by 1-2 in., alternate,
elliptic-lanceloate, closely crenulate or dentate, acuminate, glabrous
and dark-green above, pale and velvety beneath, strongly 3-nerved
at the base, the nervules anastomosing in an elegant pattern
beneath, and forming an intramarginal vein; petiole ‘7-1°5 in. ;
stipules connate. Clusters of flowers sessile in simple spikes, each in
the axil of a cordate bract ; spikes axillary, 3-8 in. long. Perianth
compressed, ciliate. Achenes stipitate, acute at both ends.

Ravines in the OuTER HiMALAYA, up to 4,000 ft. and occasion-
ally along Sub-Himalayan streams : Réjpur, Kalsi, Malkot, banks
of the Séng down to Misirwila, etc.

Wood reddish-brown, moderately hard, even-grained, seasons
well, mottled on a radial section. It is easy to cut and work, and is
used in the hills for making bowls and various kinds of dairy-utensils.

Fl. Rainy season. Fr. Cold season.

2. B. macrophylla, Don; Fl. Br. Ind. v. 5§77 ; Brandis
For. Flora 403, Ind. Trees 617 ; Gamble Man. Ind. Timb. 658. Vern.
Bard Sidru, Dtn.

A large shrub or small tree with dark-brown bark ; branchlets
4.sided, strigose. Leaves opposite, 6-12 by 2-3*5 in., lanceolate, very
gradually tapering. caudate-acuminate, evenly serrulate, acute or
rounded and 3-nerved at the base, hispid, rugulose and pustular
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above, pubescent beneath; petiole *6-1in. long, strigose ; stipules
lanceolate. Flowers moncecious, in long drooping simple axillary
spikes often as long as the leaves; clusters *2-'3 in. diam., sub-
tended by lanceolate bracts. Fruit obovate-cuneate, compressed,
ciliate.

OuTER HiMarayax slopes, e.g., above Réjpur, and in ravines
round the N4gsidh Hill in the D6X ; not very common.

The branches yield a strong fibre which is used for fishing
lines, nets, and such other purposes.

Fl. Aug., Sept. Fr. Nov.-Jan.

3. B. platyphylla, Don; Fl. Br. Ind. v. 678 ; Brandis
For. Flora 403, Ind. Trees 617; Gamble Man. Ind. Timb. 658. Vern.
Bimol, Rajpur ; Sidr, Kdlsi; Khdikshd, Garhwal.

A shrub, often up to 10-12 ft. high, branches rough, dark-
brown. Leaves usually opposite, 4-9 by 3-7 in., broad-ovate or
orbicular, acuminate or caudate, closely dentate, scaberulous or gla-
brate, rather membranous ; base cordate or rounded ; margins and
teeth strongly reticulate ; petiole 1'5-8 in. long. Flowers whitish,
moncecious or dicecious. Male spikes often branching, generally
not exceeding the leaves. Female spikes (in the typical form) much
exceeding the terminal leaves, brown when the achenes are dry.
Fruit compressed or angled.

Common in the QuTER HIMALAYA, and in shady ravines and
along streams throughout the DUN.

Wood moderately hard, but hardly of any size to be of much
use except for fuel. The bark yields a shining-white strong fibre,

very good for rope, and probably also for textile purposes. The
leaves make a good fodder for cattle.

Fl. Apr.-Aug. Fruiting spikes Oct.-Dec.

I have noticed two distinct varieties of this plant in the Déx:
one the typical form described above, with long slender flexuose
fruiting spikes ; and the other, a small undershrub, with rougher
and thicker leaves, and shorter, stouter and erect fruiting spikes ;—
Var. scabrella, Wedd.?

11. Pouzolzia, Gaud. ; G. P. n. 86.

1. P. viminea, Wedd.; Fl. Br. Ind. v. 581; Brandis
For. Flora 405, Ind. Treas 617 ; Gamble Man. Ind. Timb 658.

A shrub with slender branches ; bark thin, rough, grey. Leaves
alternate, 1-6 by '2-1'6 in., oblong or ovate-lanceolate dentate or
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<

serrate, acuminate, rather rough above, somewhat hirsutely grey-
tomentose beneath ; base roun;!ed, strongly 3-nerved ; nerves penni-
veined ; petiole 3-1'5 in. long.” Flowers usually moncecious, bracte-
ate, in sessile axillary clusters. MALE FLs.: Perianth 4-5-partite,
segments valvate ; stamens usually 4, inflexed in bud. FEMALE FLs. :
Perianth tubular, narrowed and toothed above; stigma lateral,
filiform, deciduous. Achenes enclosed in the persistent chaffy
perianth.

Occasionally met with in moist shady ravines in the D6~ and
in JAUNSAR. Nakraunda and Géngbhewa swamps ; banks of the
Tons near Kalsi, etc.

The wood is not of much use except for fuel. The leaves are
eaten cooked in Sikkim, and the bark is used to make ropes.

Fl. Rainy season.

12. Villebrunea, Gaud.; G. P. n. 94.

1. V. frutescens, Bl. ; Fl. Br. Ind. v. 590 ; Brandis For.
Flora 406, Ind. Trees 618 ; Gamble Man. Ind. Timb. 659. Vern.
Gar-tushidrd, Poi-dhauld, Kumaun.

A shrub with slender pubescent branches ; bark dark-grey,
rough. Leaves alternate, 3-6 by 1'5-3'5 in., ovate or elliptic, acu-
minate, finely serrate or crenate, membranous, concolor or grey be-
neath, sparsely strigose or glabrate, penninerved in the upper half ;
base rounded or slightly sub-cordate, 3-nerved ; petiole *5-3 in. long,
very slender ; stipules lanccolate. Flowers usually dieecious, in
subsesgile clusters or short cymes in the axils of provious year’s leaves.
Male perianth valvate. Female perianth and bracteoles floshy and
juicy in the ripe fruit.

Jaunsar and DeEnra DOGN, up to 5,000 ft., generally along
watercourses ; fairly common. Dharmigddh ; Nakraunda, etc.

The bark gives a useful fibre.

Fl. and Fr. Apr. and May to Sept. and Oct.

13. Debregeasia, Gaud.; G. P. n. 95.

Shrubs or small trees. Leaves alternate, serrate, 3-
nerved ; stipules 2-fid. MALE FLs. clustered ; sepais
generally 4, valvate ; stamens as many as the sepals,
inflexed in bud ; ovary rudimentary. FEMALE FLs. in

i
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small fleshy heads ; pertanth very minute, tubular, with
a contracted mouth ; ovary straight, included ; stigma
generally sessile, tufted. Achenes enclosed in the
fleshy perianth ; heads succulent when ripe.

Analysis of the Species.

Flower-heads in dichotomous cymes ; leaves

ashy beneath . . . . 1. D. velutina.
Flower-heads sessile or subsessile; leives
white beneath . . . . . 2. D. hypoleuca.

1. D. velutina, Gaud.; Fl. Br. Ind. v. 590; Brandis
Ind. Trees 618 ; Gamble Man. Ind. Timb. 660. Syn.— D. longifolia,
Wedd. ; Brandis For. Flora 4056. Vern. T'ishidri, Dan ; Sansdri,
E. Dun; Sidri, Mussoorie.

A moderate-sized shrub; bark thin, dark-brown. Leaves
3-5 by *4-1 in., oblong or linear-elliptic, acute at the base, acuminate,
serrulate, rugose, scabrid and dark-green above, ashy-tomentose be-
neath ; petiole up to 1in. long. Flowers moncecious (Sir D. Brandis),
in small heads which are disposed in short sessile dichotomous cymes.
Male perianth longer than the bracteoles. Heads yellow when ripe,
with numerous minute nuts imbedded in it.

OuTerR HimMaravan Valleys and the DON; also at low ele-
vations in JAUNSAR and TEHRI-GAREWAL : Dadhli, Sansira Khél4,
above Rdéjpur; Bamsu, etc.

The stem yields a strong fibre which is made into rope. The
ripe fruit is eaten.

Fl. July, Aug. Fr. Nov.-Jan.

2. D. hypoleuca, Wedd. ; Fl. Br. Ind. v. 591; Brandis
Ind. Trees 618 ; Gamble Man. Ind. Timb. 660. Syn.—D. bicolor,
Wedd. ; Brandis For. Flora 405, Vern. T4shidr:, Garhwal and the
Din ; Sansdré, E. Dan ; Sidr, Sindr, Jaunsar ; Sidrié, Mussoorie.

A large evergreen shrub with pubescent branches ; bark thin,
dark-grey. Leaves alternate, 3-6 by *5-1'2 in., oblong- or linear-
lanceolate, acuminate, serrulate, rather coriaceous, scabrous and with
round elevated dots above, thickly white-felted beneath ; base acute
or rounded, 3-nerved, the midrib much stouter than the two side-
nerves ; lateral nerves 3-5 pairs above the basal ; petiole *1-1 in.
Flowers generally dicecious, in sessile or subsessile axillary heads.
Female perianth ovoid, succulent in fruit. Stigma sessile, tufted.
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Fruit amber-coloured and berry-like, studded with the minute
nuts (somewhat resembling strawberry), sweet, but insipid and
mucilaginous.

Common along watercourses in the OUTER HimarLava and
also in JAUNSAR and TEHRI-GAREWAL, generally between 2,000 and
6,000 ft., sometimes ascending to 6,500 ft. (e. g., Lirli Block, Chak-
raté ; also Mussoorie). Extremely abundant in the Sansirt Khél4,
MALEOT ForEst, 3,600 ft., which has been named after it.

The wood is grey, soft and light, not of much use. The fibre
is made into twine and rope, and the ripe fruit is eaten.

Fl. Mar., Apr. Fr. June-Aug.

14. Maoutia, Wedd. ; G. P. n. 97.

1. M. Puya, Wedd.; Fl. Br. Ind. v. 592; Brandis For.
Flora 406, Ind. Trees 619 ; Gamble Man. Ind. Timb. 660. Vern. Pos,
Pud, Hind. Dhaul (white) Khdgshi, Dan ; Chdwnd, Kélsi.

A shrub with hairy shoots; bark dark-grey, with vertical
lines of brown lenticels. Leaves alternate, 4-8 by 2-2'7 in., elliptic,
caudate-acuminate, coarsely dentate or crenate with 15-20 testh on
erther side, membranous, scabrid above, softly white-felted beneath ;
base rounded or sub-acuts, 3-nerved ; lateral nerves 3-4 pairs ; veins
transverse ; petiole *5-4 ia. long, slende ', pubescent. Flowers monce-
cious or dicecious, very minute, in small heads which are disposed in
axillary dichotomous cymes or panicles ; inflorescence generally with
a small rudimentary branchlet bearing minute leaves at the same
leaf-axil. Male sepals 5, valvate. Stamens 5, inflexed in bud.
wmale perianth none. Nuts triquetrous.

Fairly common in the SuB-HIMALAYAN RAVINES : Banks of
the Tons Rau (Derra D6N), Kélsi, Paléd, etc. Also in the Srwa-
LIKES, e.g., the Mohand Pass.

The plant gives a\ fine white strong fibre, which is used to make
fishing-nets, twine and cloth.

Fl. and Fr. May-Nov.

In the same Tribe, UrTICEZ, are several Genera of annual
or perennial herbs with stinging hairs commonly known as nettles ;
which are fairly well represented in the region of this Flora. The
nettles are remarkable for strong fibres. ‘T'he largest is Girardinsa
helerophylla, Done. ; Fl. Br. Ind. v. 6560. Vern, Bichchké, Hind. ;
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Kdashki, Jaunsar, Common throughout the L6N and in the
HiLrs, especially about Kulni in TEERI-GARBEWAL.—G. P. n. 77.

Belonging to quite a small Section of URTiCcACEZ, which is
destitute of woody plants, is the wild Hemp, Cannabis sativa, Linn.,
FL Br. Ind. v. 487. Vern. B/ dvg, Hind.,—an annual weed of camp-
ing grounds and roadsides in the DGN, but is also found in all ce mp-
ing places throughout the HiLLs. Leaves palmatipartite, lobes
finely serrate. It givesa strong fibre, quite fit for rope.—@. P. n. 1§.

Order 7.—~AMENTALES,
Fam. 72. MYRICACEZL ; G. P. ~. 157.

Aromatic trees or shrubs. Leaves alternate, simple,
exstipulate. Flowers moncecious or dicecious, in bract-
eate catkin-like spikes. Perianth none. MALE FLS. :
Stamens generally 3-6, on a torus adnate to the bract ;
filaments free or connate at the base. FEMALE FLs. :
Ovary sessile, 1-celled, l-ovuled ;style 2-id. Fruit a
resinous drupe with a hard endocarp. Owule erect,
orthotropous, exalbuminous.

1. Myrica, Linn. ; G. P. n. 1.

1. M. Nagi, Thunb.; Fl. Br.Ind.v. 597. Brandis Ind.
Trees 620; Gamble Man. Ind. Timb., 664. Syn.—M. :apida,
Wall. ; Brandis For. Flora 495, Vern. Kdiphal, Hind.; Kdphal,
Jaunsar.

A moderate-sized evergreen tree ; bark brownish-grey, rough,
vertically wrinkled. Leaves 3-7by 1 2 in., lanceolate oblanceolate
or obovate, obtuse or acute, serrat® on young plants, entire on
old trees, coriaceous, glabrous above, pale or rust.coloured and with
resinous dots beneath ; midrib stout ; main lateral nerves 12-20 pairs,
anastomosing at the ends to form an intramarginal vein ; base very
acute; petiole ‘3-6 in. long. Male spikes solitary fascioled or panicled,
sometimes with female flowers atthe top.  Female spikes axillary,
slender. Fruit & in. long, ellipsoid or ovoid somewhat comptessed,
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tubereled, reddish or yeilowish-brown when ripe; pulp reddish,
formed of radiating floshy hairs ; nut rugose.
Jauxsar and TEHRI-GARBWAL, 3.,-6,000 {t.: Korw &, 6,000 ft. ;
_Gédhs in the Tons Valley ; ete. Also MALROT Hirts, 4,-5,000 ft.

The wood is purplish-grey, hard and close-grained, but apt
to split and warp ; weight 58 Ibs. pere. ft. Ttisgood forfuel. The
bark is used as an aromatic stimulant, and externally as a plaster
for rheumatism. It is also used to poison fish. The fruit is ca‘en
and makes a very refreshing sherbet in the hot weather when it

ripens.
New leaves Apr., May. FL Oct.-Dec. Fr. May, June.

Fam. 73. SALICACELE ; G. P. ~. F60.

Déeciduous trees or shrubs, generally fast-grown and
soft-wooded. Leaves alternate, simple, stipulate ; buds
enclosed in scales. Flowers dicecious, both male and
female in terminal catkins, each in the.axil of a bract ;
bractcoles and perianth none. Stamens 2 or more,
generally free, on a variously-shaped glandular disk.
Ovary sessile ot stipitate, l-celled ; style short or 0;
ovules erect, anatropous, generally cn 2-4 parietal or
basal placentas. Fruit a 2-4-valved loculicidal capsule ;
seeds few or many, exalbuminous, each with a tuft of
long silky hairs.

The plnts of this Family can be casily propagated by cut-
tings, and Leing also fast-growing, might be uscful in uickly filling
up blanks.

Analysis of the Genera.

Lvs. short-petiolate; stamns gener-
ally 8 ; fr. 2-valved . . L Saux.

Lvs. long-petiolate ; stamens 4 or more ;
fr. 2-4-valved . . . . 2. PovuLus.
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1. Salix, Einn.; G. P. n. 1.
The Willows.

Trees or shrubs. Leaves ovate to narrow-lanceo-
late, short-petioled; stipules deciduous, larger and
more persistent-on Juxuriant young shoots. Catkins
usually on leaf-bearing peduncles. Bracts entire.
Disk of 1-2 glands. Stamens generally 2, long-ex-
serted ; filaments usually free. Stigma 2-fid or lobed,
rarely entire. Capsule conical or narrow-lanceolate,
2-va1veg, with placentas near the base of the valves.

Analysis of the Species.

Stameoens 4 or more ; flowers after the leaves.
Leaves broadly lanceolate ; capsules long-

stipitate . 1. 8. tetrasperma.

Leaves linear-lanceolate ;'capsu.les sh'ortly
stipitate . . . . . 2. 8. acmophylia.
Stamens 2.

Fls. with or after the lve. ; peduncles long.
A large tree. Lvs. long, linear-lanceolate 3. S. alba.
A shrub. Lvs, short, elliptic or oblong . 4. 8. elegans.
Flowers before the leaves ; peduncles short.
Leaves usually entire ; style short . . 6. 8. Wallichiana.
Leaves always scrrate ; style long . . 6. 8. daphnosdes.

1. S. tetrasperma, Roxb.; FL Br. Ind. v. 626.
Brandis For. Flora 462, Ind. Trees 636 ; Gamble Man. Ind.Timb.
685. Vern. Bed, Jalmdld, DG\ ; Laild, Bhainsh, Hind.

A moderate-sized tree; branchlets often tomentose; bark
greyis’1-brown or blackish, rough with deep vertical furrows. Leaves
3-61n. long, oblong or ovate-lanceolate, finely serrulate, rarely entire,
glabrescent, glaucous boneath ; lateral nerves numerous, prominent ;

etiole *3-1 in. long ; stipules ovate or orbicular. = Flowers after the
eaves, on leaf-bearing peduncles. Male catkins 2-4 in. ; female 3.5
in. long. Stamens 5-10, frec ; anthers minute. Stigmas 2, subsessile,
cntire.  Capsules *1-'15 in. long, ovoid, on slender stipes of nzarly
the sam : lengtl, in groups of 3-4, glabrous or puberulo1s ; seeds 4-5.

02
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Common on river-banks and moist or water-logged places in
the Siwarik DivisioN, and also up to 6,000 ft. in JauNsar and
TRBRI-GARHWAL.

Heartwood red, eoft, porous; annual rings not very dis-
tinct ; weight about 33 lbs. per c. ft. It is used for gunpowder char-
coal, and for posts and planks in Assam. The leaves are lopped
for cattle-fodder, and the twigs are made into baskets.

New leaves Feb., Mar. Fl generally Feb.-Apr., less fre-
quently in autumn. Fr. two months after flowering.

2. S. acmophylla, Boiss. ; FL Br. Ind. v. 628 ; Brandis
For. Flora 463, Ind. Trees 636 ; Gamble Man. Ind. Timb. 686. Vern.
B:d, Bddd, Jalmdld, Dan.

A middle-sized handsome tree with flex uose branches which
break off easily from the stem ; bark reddish-brown. Leaves 2-8
by ‘3-'7 in., those near the catkins much smaller, linear-lanceolate,
upper caudate-acuminate, typically quite entire, but glandular-
gerrulate in alocal form, glabrate or with adpressed hairs when young,
glabrous and glaucous beneath when mature; lateral nerves faint ;
petiole '3--5in.  Flowers after the leaves on leafy peduncles. Male
catking 1-2 in. ; female 1 in. long, both nodding. ~ Bracts long, hairy.
Stamens 4-6 (always 6 in the local form alluded to above) ; anthers
short, globose. Stigmas 2, sessile, entire, sprcading. Capsule
shortly stipitaté, ovoid-oblong, glabrous.

SAFARANPUR-SIWALIKS and DEBRA D6N ; rather rare.  Culti-
vated throughout N.-W. India for oinament, and very extensively in
Baluchistan as a fodder-tree : Shéhjaldnpur Rédu, Mobhand Pass ;
Dhdhli, Khairi, ete.

Wood api)arently of no great value. The leaves are lopped
for fodder.

Fl. Feb., Mar. Fr. May, June.

The local form with reddish fragile branches, glandular-serru-
late leaves, and 6-stamened flowers will probably be recognized as
a distinet variety, if not a species.

. 3. 8, alba, Linn. ; Fl. Br. Ind. v. 629 ; Brandis For. Flora
466, Ind. Trees 637 ; Gamble Man. Ind. Timb. 687.

A fairly large tree ; branchlets green, yellow, red or purple.
Leares 2-6 by °5-1 in., narrow-lanceolate, very gradually acuminate,
glandular denticulate, silky on both surfaces when young, dull-green
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above and white with adpressed silky hairs beneath when mature ;
lateral nerves numerous, fine ; petiole ‘2-*3 in. ; stipules ‘3-'6 in. long,
falcately ovate, silky. Flowers after the leaves : peduncle leafy.
Male catkins 1-1'5 in. long, compact, cylindrical, drooping ; female
2-3in. long, lax, hairy. Bracts yellow or brown. Stamens 2. Style
very short, 2-fid ; stigmas 2-fid. Capsule subsessile, ovoid, glabrous
or pubescent.

JauNsar and TEHRI-GARHWAL, in the Tons, Jumné, and
Ganges Valleys, ascending to 6,000 ft. ; not very common, often culti-
vated near villages. Abundant in the Simra HILL STATES.

The wood is white near the circumference changing to pink or
brown towards the centre; pores and madullary rays very fine,
numerous and uniformly distributed ; annual rings distinct. Weight
about 30 Ibs. perc. ft. Thisis the only wood which has so far been
found fit for cricket-bats, and the demand for it has increased in the
Punjab to such an extent of late years, that it is likely to be pro-
fitable to make plantations of it there.

Fl. Apr.

Allied to this is 8. babylenica, Linn. ; FL Br. Ind. v. 629 ;—
the Weeping Willow, which is cultivated as an ornamental plant in
gardens and cemeterics throughout India. Its long, slender, pen-
dulous branches are quite characteristic. The leaves resemble those
of 8. alba in shape and size, but are not so white beneath.

4. S, elegans, Wall.; FL Br. Ind. v. 630; Brandis For.
Flora 466, Ind. Lrees 637 ; Gamble Man. Ind. Timb. 688. Vern.
Chhoti Bdshrot, Jaunsar ; Kadvi, Garhwal.

A middle-sized shrub ; branches dark-green, drying™ black ;
young parts often grey-pubescent. Leaves 1-3 in. long, elliptic,
obovate or oblong, obtuse or rounded, rarely acute at the tip,
serrulate or subentire, hairy along the midrib, otherwise glabrous
above, glaucous beneath, subcoriaceous when mature ; lateral nervea
indistinct ; petiole *1--2 in. long. Flowers after the leaves on leaf-
bearing peduncles. Male catkins 1°5 in. ; fem. 3-5 in. long. (Quite
exceptionally some plants are not only monecious but bear male
and female flowers on the same catkins, the latter occupying
the upper half.) Bracts yellow, pubescent. Stamens 2; anthers
elliptic. Stigmas 2, subsessile, 2-partite. Capsule oonioal, under
*1 in. in length, but in some forms up to ‘2 in., shortly stipitate,
glabroue, “ The leaves of this and 8. daphnoides are often attscked
by a brilliant orange-coloured fungus, which is Lecythea salizina,
Lev."—Mr. J. 8. Gamble.
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An extremely common gregarious shrub in Jaunsar and
TEHRI-GARHWAL, 7,-10,000 ft., generally associated with brambles

and roses.

Wood pinkish ; annual rings distinet ; weight 33 Ibs. per c. ft.
Chiefly used as fuel. The leaves are used as fodder for cattlc and
goats.

Fl. Mar.,, Apr. Fr. May., June.

5. S. Wallichiana, Anders. ; Fl. Br. Ind. v. 628 ; Brandis
For. Flora 468, Ind. Trees 637 ; Gamble Man. Ind. Timb. 687.
Vern. Bhainshrd, Jaunsar.

Asmall tree ; young partssilky ; bark greenish-grey. Leaves
2-5 in. long, oblong or ovate-lanceolate, acuminate, usually quite
entire, silvery-tomentose on hoth surfaces ; lateral nerves numerou,
not very distinct ; petioles *1--3 in. long.  Flowers before the lcaves ;
peduncles very short, generally with 1-3 rudimentary leaves at the
base. Male catkins crect, 1-1'5in. long ; female 3-4 in. loag, drooping 3
rachistomentose. Bractsblack. Stamens2 ; anthers elliptic-oblong.
Stigmas 2, ercct, subsessile. Capsule downy, slender, short-stipitate.

Jaunsar and TEBRI-GAREWAL, ascending to 9,000 ft., but
common betweoen 7,000 and 8,000 ft.

Wood white or pinkish-white ; weight 32 lbs. per c. ft.  The
branches are made into baskets, and the twigs are used as tooth-

brusghzs.
Fl. Mar.,Apr.

6. S. daphnoides, Villars ; FlL. Br. Ind. v. 631 ; Brandis
For. Flora 469, Ind. Trees 637 ; Gamble Man. Ind. Timb. 689. Vern.
Bdshroi, Bhainshrd, Jaunsar.

A small tree ; branches dark-green or black, shining or with a
glaucous bloom ; bark smooth, greenish-grey. Leaves 3-5 in. long,
clliptic-lanceolate (narrower in higher elevations), acuminate, ssrrate,
glabrous above, glaucous beneath ; lateral nerves numelous. pro-
minent, sitky beneath ; petiole *1-4 in., pubescent or downy ; stipules
lanceolate.  Flowers before the leaves ; peduncle very short, with or
withoul a few rudimentary leaves. Male catkins 1-2 in., erect;
female 2-4 in., nodding or pendulous, both densely silky. Bracts
black tipped, villous. Stamens 2 ; anthers oblong, yellow. "Style
filform ; stigmas diverging, entire. Capsule subsessilz, glabrcus

Jaunsar and TEERI-GARHWAL, 2,500 to 15,000 ft. Fairly
common about Deoban, Koréin and Kathifn.
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Heartwood red, shining ; annusl rings distinet; weight about
341bs. ner c. ft.  Inthearid tracts of the Himalaya the wood is used
for building, and for pails, tubs and similar purposes. The twigs
are made into baskets, and are used for wattls-and-daub walls. The
leaves and twigs, and even the bark of branches, are used for
cattle-fodder.

¥l. Mar.,, Apr. Fr. May, June.

8. flabellaris, Anders. and S. Lindleyana, Wall. ; F1. Br. Inds
v. 634, may be mentioned as examyles of dwarf willows, similar in
habit to Cotoneaster micropkylla, Wall. Leaves and catkins up to 1
in. in length. Capsules ovoid, red, glabrous, Such willows are
characteristic of the high arctic or alpine climates and are found
about the heads of the Ganges, Jumné and Tons Rivers, 11,-15,000
ft., e.g., Harki Dun.

9, Populus, Linn.; G. P. n. 2.~

1. P. ciliata, Wall. ; F1. Br. Ind. v. 638 ; Brandis For. Flor.
475, Ind. Trees 640 ; Gamble Man. Ind. Timb. 690. The Himalayan
Poplar. Vern., Piplds (corruption of Poplar), Bidon, Sharphérd,
Tilaunju, Kaj dsi, Jaunsar ; Pahdri Pépal, Hind.

A lofty tree ; bark grey, smooth on young plants, with verticul
wrinkles or fissures on cld stems; buds viscid, lanceolate. Leqves
3-7 by 2°5-5 in., broad-ovate, acuminate, fincly dentate, marging
gland-ciliate, otherwise quite glabrous; base usually cordate, 3-5-
nerved ; lateral nerves 4-6 pairs above the basal, irregularly forked ;

ctiole 2-5 in. long, compressed above.  Flowers before the leaves in
{)a.tcral catkins, Male catkins 2-4 in. long, somewhat interrupted ;
female 6-9 in. long, lax in fruit. Disk toothed, embracing half the
ovary. Bracts -3 in. long, esrly caducous. Stamens indefinite ;
flaments short, very slender. St{pmas 3-4, obcordate, subsessile.
Capsule *3-°5 in. long, ovoid, 3-4-valved ; stipes and hairs of the
seeds as long as the capsules.

Jaunsar and TEHRI-GAREWAL, 4,-10,000 ft. ; sometimes culti-
vated. Affects sunny blanks with a light soil. Male trees arc very
searce.

Wood white or brownish-grey, shining, soft; annual rings
distinct. Medullary rays fine, very numerous. Weight about 30
lbe. per c. ft. The wood is vaed for water-ttoughs, and the leaves
are valued as fodder for goats.

Leaflese Oct.-Feb. Fl. Mar., Apr.; the males much earlier than
the females. Fr. May, June.
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" Order 8—~QUERNALES.

Fam. 74. JUGLANDACEZL; G. P. N. 156.

Trees, often strongly aromatic. ZLeaves alternate,
pinnate, exstipulate. Flowers moncecious, bracteate.
MaLE Fis. in lateral catkins. Perianth flat, 3-6-lobed,
adnate to the supporting bract which is stipitate.
Stamens 2-40, on lateral bracts ; filaments short ; anther-
cells parallel. FEMALE FLS. subsolitary or spicate.
Calyz adnate to the ovary ; limb superior, 4-toothed.
Petals minute or none. Ovary 1l-celled, 1-ovuled ;
style 2-id. Fruit a 1-seeded 2-valved nut or drupe;

ccetyledons contorted or corrugated.

Analysis of the Genera.

Fem., fl. subsolitary ; bracts not enlarged in fr. 1. Jugraxs.
Fem. fl. spicate ; bracts produezd into a wing

in fr. . . . 2. ENGELHARDTIA.

1. Juglans, Linn.; G. P. n. 2.

1. J.regia, Linn. ; Fl. Br. Ind. v. 595 ; Brandis For. Flora
497, Ind. Trees 619 ; Gambie Man. Ind. Timb. 662. The Walnut.
Vern, dkhrdt, Hind. ; Akhér, Okhdr, Jaunsar.

A large aromatic deciduous tree with velvety shoots ; bark
grey, longitudinally fissured. Leaves imparipinnate, 6-15 in. long,
thickly tomentose while young. Leaflets 5-13, lateral subsessile,
opposite or sutoprosite, 3-8 by 2-4 in., elliptic-oblong, generally
entire, rather coriaceous, glabrescent cr pubescent along the nerves
beneath ; lateral nerves 15-20 pairs. Male catkins green, 2-5 in.
long, sometimes in pairs, in the axils of previous year’s leaves ; bracts
stalked, oblong, lobed. Stamens 10-20 or more. FemaLe Fus.
1-3, opposite the terminal leaf. Calyz indistinctly 4-toothed. Petacs
4, green, narrow-lanceolate, minute, in the sinuses between the calyx-
teeth. Stigmas more or less fleshy. Frust 2 1n, long, ovoid, glabrous



Engelhardtia. ] 74. JUGLANDACEE. 393

or pubescent, green, with yellow dots ; pericarf) leathery, very aro-
matic. Nut 1-1'6 in. long, ribbed, more or less thick-shelled. 2-
valved ; cotyledons irregularly corrugated, 2-lobed at the back, oily.

Wild throughout Jaunsar and TEHRI-GARHWAL, between
4,000 and 10,000 ft., and generally cultivated about villages in the
Hivrs.

Heartwood greyish-brown with darker str2aks, often mottled,
even-grained, moderately hard, scasons and polishes well ; weight
40-50 Ibs. per c. ft.  Itis in great demand for gun-stocks- and is used
for ornamental furniture throughout the Himalaya. Thebark isused
as a dye and in medicine, and is exported to the plains for cleaning
the tecth. The nutis a well-known article of commerce, and the rind
of the unripe fruit is used to intoxicate fish, and for tanning and
dy:ing. The leaves are used for cattle-fodder. The tree attains an
enormous size, as much as 100 to 120 feet in height and 28 feetin girth.
The cultivated trees, however, have a low spreading crown not more
than 50 feet high, and a short trunk about 8 or 10 ft. in girth.

Leafless in cold weather. New leaves and fl. Feb.-Apr. Fr.
July-Sept.

2. Engelhardtia, Leschen.; G. P. n. 4.

1. E, Colebrookiana, Lindl.; FL Br. Ind. v. 596;
Frandis kor. FKlora 499, Ilnd. Trees 620; Gamble Man. Ind.

Timb. 664. Vern. Mowd, Mauwd, Jaunsar (Tons Valley).

A small deciduous tree with grey bark ; young shoots tomen.
tose. Leaves imparipinnate, 8-12 in. long. Leaflets 6-11, the
terminal smallest, often absent (by gbortion), the lateral sub-opposite,
short-petioluled, 3-5 in. long, obovate or elliptic-oblong, obtuse or
acute, entire, subcoriaceous, glabrescent above, densely tomentose
beneath ; main lateral nerves 8-12 pairs ; base unequal-sided, some-
times half acute and half rounded. MALE FLs. in cylindrical lateral
catkins, or exceptionally at the lower half of female spikes. Perianth
3-6-lobed, adnate to a 3-lobed stipitate bract. Stamens 4-12;
filaments very short. FEMALE FLS. in drooping bracteate spikes 5-
8in. long. Calyz adnate to the ovary, 4-toothed. Stigmas 2, linear,
papillose. Fruit a small globose nut, ‘2-*3 in. diam., villous, adnate
to the much enlarged 3-lobed bract ; lobes of bract with a straight
midrib and reticulate veins ; middle lobe 1-1'3 in. long ; lateral lobes
*71n. long.

Common and often gregarious in the MALRST and MUSSOORIE
HivrLs and in the Tons Valley, JAUNSAR, and also, according to Sir
D. Brandis, in the S1wALIE TRACT and N.-W. HIMALAYA, up to 6,500

.
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ft., but has not, so far, been met with in the SAHARANPUR-SIWALIKS
or anywhere above 5,000 ft. in the region of this Flora.

The wood is reddish-grey, even-grained, moderately hard,
seasons and polishes well, but is not durable ; weight 33 1bs. per c. ft.
The leaves and branches are burned for use as manure.

Leafless Dec.-Feb. New leaves and fl. Mar., Apr. Fr. May,
June.

Fam. 75. FAGACEZL (CUPULIFERA);
G. P. ~. 159.

Trees or shrubs.  Leaves alternate, simple, stipulate.
Flowers generally moncecious. MALE FLs. in catkin-
like spikes ; sepals 1-5, or absent ; stamens 2-20, on a
hairy torus. FEMALE FLs. solitary or in dense spikes or
heads ; perianth adnate to the ovary, or absent ; ovary
2-3- rarely more-celled ; style-arms as many as cells in
the ovary ; ovules 1 or 2, pendulous. Frust included
within, or in the axils of, enlarged bracts ; seed pendu-
lous, exalbuminous.

This Family includes the following Tribes represent-
ed in the area covered by this Flora by the Genera ana-

lysed under them :—

1. BeTUuLEZ.*— Male perianth of 4 or fewer segments ; fem.
perianth absent. Female flowers many in dense spikes. Owvary 2-
celled ; cells 1-ovuled.

Scales of femalc spikes thin, deciduous 1. BETULA.
Scales of female spikos woody, pt r-
sistent . . . 2. Aunvus.

I1. CorYLEXE.— Male penanm ansent female perianth adnate
to the ovary. Female flowers in pairs in the axils of bracts that are
much accrescent in fruit. Ovary 2-celled ; cells 1-ovuled.

Bracts many, in long spikes, lea.fy and

veined in fruit . . . 3. CarpINUS.
Bracts few, in very short splkes, coria-
ceous in fruit . . . 4. CoryLUS.

* This Tribe has affinities with those placed under Order Amentales and
is for this reason treated as a separate Family by same authors,
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III. QUERCINEZE.— Male perianth 4-10-lobed ; female pers-
anth adnate to the ovary. Female flowers fow in an involucre of
bracts. Ovary 3-T-celled ; cells 2-ovuled.

Bracts many, small, adpressed, usually

imbricate . . . 5. QUErcus.

I. BETULEZA.
1. Betula, Tourn.; G. P.n. 1.

Deciduous trees or shrubs ; outer bark papery, peel-
ing off in horizontal rolls. Leaves penninerved, toothed
or serrate ; stipulis deciduous. Flowers moncecicus,
spicate. MALE SPIKES drooping ; bracts stalked, peltate,
bearing on the inner face 2-3 bracteolate flowers ; sepals
2-4. Stamens 2; filaments forked, separating the
anther-cells. FEMALE SPIKES erect or pendulous ; bracts
imbricate, each with two bracteoles on either side;
pertanth none. Ovary compressed ; styles 2 ; stigmas
terminal. Fruit a 1-seeded winged lenticular nut.

Analysis of the Species.

Female spikes sub-solitary, erect ; bracts

coriaceous, wider than the wings of

the nut . . . . . . 1. B. utiis.
Female spikes usually panicled, sub-er:ct;

bracts membranous, narrower than the

wings « £ the nut . 2. B. alnoides.

1. B. utilis, Don ; Fl. Br. Ind. v. 599 ; Brandis Ind. Trees
622 ; Gamblo Man. Ind. Timb. 668. Syn.— B. Bhojpattra, Wall. ;
Brandis For. Flora 457. Vern. Bhijpatira, Hind.; Bhij, Jaunsar
and Garhwal.

A moderate-sized tree ; bark brownish-white, with numerous
horizontal lenticels ; extremities pubescent. Leaves 2-3 by 1'5-2'2 in.,
ovate, acuminate, irregularly serrate, pubescent when young, gland-
dotted and hairy along the nerves beneath ; lateral nerves 8-12 pairs ;
petiole *3--6 in. ; stipules oblong, *5 in. long. Bracts of male fls. ciliate,
stalk scaly ; anther-cells distinct. Bracts of female fls. pubescent,
3-lobed, hardened in fruit. Male spikes 4-5 in. long, *2-'3 in. diam.
Female spikes orect, 1’2 in. long, *6-'6 in. diam. Nut with narrow
wings.
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TEHRI-GARHWAL, between 10,000 and 14,000 ft. and occa-
sionally in JAUNsSAR. Gregarious in higher elevations with Rhodo-
dendron Anthopogon as an undershrub, e.g., at Chdchpur, Chénsil,
Harki-Dan and Gangottari. Sporadic specimens occur at such
places as Bhajkoti; Deotd, Lambatich Peak, etc.

The wood is pinkish-white, even-grained, tough and elastic ;
weight 44 1bs. per c. ft. It seasons well and does not warp, and is
used for building in the inner arid Himalaya. The bark, however,
is by far the most valuable part of the tree. It is used as paper for
writing and packing, for umbrella covers, as a lining inside hooka-
tubes, and for roofing houses. The leaves are Iopped for cattle-fodder.

Leafless Oct.-Mar. New lvs, and fl. Apr., May. Fr. Aug.-Oct.

2. B. alnoides, Ham. ; Fl. Br. Ind. v.599; Brandis Ind.
Trees 622 ; Gamble Man. Ind. Timb. 669. Syn.—B. acuminata,
Wall. ; Brandis For. Flora 458. Vern. Kath Bhij, Jaunsar.

A moderate-sized tree; young shoots pubescent ; rolls of
bark thicker and lenticels shorter than in the last species. Leaves
3-6 by 2-3'5 in., ovate or ovate-lanceolate, sharply acuminate, very
irregularly and doubly serrate, pubescent beneath when young,
gland-dotted when old ; lateral nerves 10-15 pairs ; base from rounded
to cordate ; petiole *5-'7 in. long, hairy ; stipules lanceolate, ‘3 in.
long. Bracts, stamens and ovary hairy ; male bracts sub-sessile.
Male and female spikes fascicled or panicled or the latter sometimes
solitary, of nearly the same size, 2-5 in. long, *2-'3 in. diam. Nut?
with wings broader than itself.

Fairly common in JAuNsAr and TERRI-GARHWAL, 5,-10,000
ft., with a somewhat gregarious tendency (e.g., Tatuigidh, Mundali).

The wood is white, fairly close-grained, but not very hard in
Jaunsar, although esteemed for strength and durability in Nepal.
Weight 41 1bs. per c. ft. The leaves are lopped for fodder. The
bark, peeling off in somewhat stiff narrow bands, cannot be used in
the same way as that of the preceding species.

Leafless in winter. Fl. Nov., Dec. Fr. Apr., May.
2. Alnus, Tourn.; G. P. n. 2.

The Alders.

Deciduous trees. Leaves alternate, penninerved,
often with tufts of hairs beneath in the axils of the lateral
nerves. Flowers moncecious. MALE FLs. in pendulous
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spikes, supported by bracts and bracteoles ; bracts 3-fid ;
sepals 4. Stamens 4 ; anthers subsessile, cells connate.
FEMALE PLS. 2 in the axil of each bract, in short erect
spikes ; bracts woody, persistent in fruit. Styles 2,
stigmatose at the tips. Fruit a woody cone ; nuts more
or less winged.

Analysis of the Spectes.
Bark smooth, silvery-grey; fraiting spikes

many, in large erect panicles . 1. A. nepalensis.
Bark furrowed, brown ; fruiting splkos soli-
tary or 3-5 in short ‘erect race nes . . 2. A. nitida. '

1. A. nepalensis, Don; Fl Br. Ind. v. 600; Brandis
For. Flora 460, Ind. Trees 623 ; Gamble Man. Ind. Timb. 670.
Vern. Puzdila, Jaunsar ; Kunts, Tehri-Garhwal.

A large tree; branchlets glabrous ; bark compact, silvery- -grey.
Leaves 3-7 by 2-3'5 in., elliptic or elliptic-lanceolate, acute, entire or
denticulate, glabrous above, slightly glaucous beneath ; nerves 10-
18 pairs ; base usually narrowed ; petiole generally '3-'5 in., some-
times much longer. Male spikes 4-10 in. long, short-peduncled,
slender, in terminal drooping panicles. Fem. spikes *2-'3 in., pen-
dulous in flower. Fruit spikes *5-1 by *3 in., ovoid or cylindrical,
short-peduncled, in lateral panicles. Nuis with a membranous
wing.

JauNsaAR and TEHRI-GAREWAL, 3,900 ft.: Chakrata, Lam-
batdch, Deotd, Tons Valley, etc. Generally in ravines or banks of
streams. .

Wood reddish-white, close- and even-grained, soft but tough.
Medullary rays broad, with numerous fine ones botween. Weight
about 30 lbs. per c. ft. It is used for bedsteads and for the hookod
sticks in rope bridges. The bark is used for dyeing and tanning.

FL Oct.-Dec. Fr. ripens in winter but remains long on the
tree.

2. A, nitida, Endl.; Fl. Br. Ind.v. 600; Brandis For.
Flora 460, 623 ; Gamble Man. Ind. Timb. 670. Vern. Utis, Kunis,
Jaunsar.

A large tree ; new shoots and petioles pubescent ; bark dark-
brown, desply furrowed. Leaves 4-5 by 2-3'5 in., elliptic or elliptio-
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ovate, acuminate, entire or obscurely crenate, glabrous ; nerves 8-12
pairs ; base gonerally cuneate ; petiole 1-1'5in.  Male spikes 2-4 in.
long, in erect terminal racemes ; peduncle *3-°6 in. Female spikes
1.2 by "7in.  Fruit spike “7-1'5 by °5 in., ovoid, in erect racemes.
Nuts with a thickened margin.

JaUNsArR and TERI-GARHWAL, usually at low elevations,
generally fringing the banks of rivers and streams, e.g., the Tons and
Pibar Rivers; Thadiar, Mordgidh, etc.

Wood similar to that of A. nepalensis, but somewhat lighter.
The economic uses also are the same as of that specics.

Tl Sept., Oct. Fr. ripens in winter but remains long on the
tree.

1I. CORYLEZ.

3. Carpinus, Tourn.; G. P. n. 3.
The Himalayan Hornbeams.

Deciduous trees with slender flexuose branchlets.
Lewves alternate, membranous, serrate ; lateral nerves

many, straight, parallel, very regular; buds elongate.
Flowers monwcious. MaiLe Frs. in drooping lateral
spikes, ebracteolate ; pertanth none ; stamens 3-4 cn
a hairy torus, filaments forked, separating the anther-
cells. FEMALE FLs. in slender terminal spikes, in pairs
at the base of a foliaceous bract ; bracteoles 2 ; perianth
superior ; ovary 2-celled, 2-ovuled ; style-arms 2, filiform.
Nut ribbed, at the base of the much-enlarged leafy
bract and bracteoles.

Analysis of the Species.

Leeves ovate-lanceolate, caudate; fruit.

ing bracts lanccolate; branches

verrucose . 1. C. viminea.
Leaves ovate-oblong, acuto fruttmg bmcts

triangular ; bmnches soft-tomentose 2. C. faginea.
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1. C. viminea, Wall. ; Fl. Br. Ind. v. 6268; Brandis For.
Flora 492, Ind. Trees 623 ; Gamble Man. Ind. Timb. 684. Vern.
Shkinros, Shdngri, Jaunsar ; Chamkharik, Hind. '

A middle-sized tree; branches warted; stem irregularly
fluted ; bark compact, grey, with darker streaks. Leaves 3-4 in.
long, ovate-lanceolate, caudate-acuminate, doubly serrate up to the
tip, glabrous ; base rounded or sub-cordate ; petiole *1-°5 in. long,
hairy. Male spikes 1-2 in.; female 2-4 in. long. Fruiting bracis 1
in. long, lanceolate, unequal-sided, toothed on the broader side, often
lobed at the base on the other side, 3-5-nerved. Nut ‘1 in. long,
glandular.

JAUNSAR and TEHRY-GARHWAL, 5,-7,000 ft., often in shady
ravines and along watercourses.

Wood white, shining, moderately hard, warps in seasoning,
bolieved to be durable ; no heartwood ; weight 50 ILs. per e.ft. Itis
used chiefly for fuel.

Fem. fl. and new leaves Mar., Apr.; male fl. shortly before
the leaves.

2. C, faginea, Lindl. ; FL Br. Ind. v. 626; Brandis For.
Flora 492, Ind. Trees 623 ; Gamble Man. Ind. Timb. 684. Vern.
Gish, Garhwal ; also the names given to the last species.

A middle-sized tree ; branches pubescent ; bark dark-brown
smooth, slightly wrinkled. Leaves 3-5 in. long, ovate-oblong, often
falcate, acute, generally with simple serratures, glabrescent ; base
rounded or sub-cordate, sometimes oblique ; petiole *1-'3 in. long,
hairy. Male spikes 1-2 in., fem. 2-3 in. long. Fruiting bracts *6--7
in. long, 4-6-nerved, pubescent along the nerves beneath, triangular-
oblong, very unequal-sided, coarsely toothed and often also lobed on
the broader side. Nut 1 in. long.

Between 6,000 and 7,000 ft. in TeEuri-GArRuwar: Kulni,
Sahlra, Upper Tons Valley. Rather rare in JAUNSAR.

Wood similar to that of the last species.
FL. Mar., Apr. Fr. July, Aug.

4. Corylus, Linn. ; G. P.n. 6.

1. C. colurna, Linn. ; Fl. Br. Ind. v, 625 ; Biandis For. Flora,
494, Ind. Trees 624 ; Gamble Man, Ind. Timb. 684. The Himalayan
Hazel. Vern. Kapdsi, Shdrori, Jaunsar ; Bhutié Baddm, Hind.

A moderate-sized decjduous tree ; bark dark-grey, thin, some«
times exfoliating upwards. Leaves 3-6 in. long, rather membranous,
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ovate or obovate, acuminate, often slightly lobed, unequally and
doubly serrate, glabrous when mature ; lateral nerves 10-12 pairs,
straight, generally pubescent beneath, each terminating in a large
tooth ; base cordate ; petiole *7-1'5 in. long, glandular-pubescent ;
stipules 6 in. long, lanceolate, hairy ; leaf-buds rounded, in hairy
ovate scales. Flowers moncecious. MALE r1s. 1 in each bract;
perianth 0. Stamens usually 4 ; filaments forked, separating the
anther-cells ; spikes fascicled, 1-2 in. long, cylindrical, drooping. FEM.
FLS. in pairs in the upper bracts of a small many-bracteate bud-like
spike ; perianth superior. Ovary 2-celled, 2-ovuled. Nuts 1-seeded,
*5-'7 in. long, globose, somewhat compressed, hard, deep-brown, 2-3
together in a ribbed coriaceous double-involucre. .

JAUNSAR and TEHRI-GARHWAL, 5,500 to 10,000 ft., generally
in shady places and northern aspects ; not gregarious.

Wood pinkish-white, moderately hard ; annual rings distinet ;
medullary rays fine, numerous ; weight 35 lLs. per c. ft. It is used
locally for various purposes. The fruit is as good as English Hazel-
nut, and is an important article of food in the hills, where the tree is
cultivated for its sake.

New leaves and fl. Mar., Apr. Fr. July, Aug.
III. QUERCINEZ.
5. Quercus, Linn. ; G. P. n. T.
Tﬁe Oaks.

Deciduous or evergreen trees. Leaves alternate,
penninerved, generally serrate. Flowers moncecious.
Mare FLs. usually in drooping spikes ; perianth campa-
nulate ; stamens 6-12 or more ; filaments slender, anther-
cells connate. FEMALE FLs. solitary or in clusters or
short spikes, each enclosed in an involucre of bracts ;
perianth-tube adnate to the ovary; limb minutely
toothed ; orary 3-5-celled with 2 ovules in each cell;
styles 3-5. Nut (usually called an acorn) 1-celled, seated
in a cup of hardened bracts ; seeds 1 or 2 ; cotyledons
thick, fleshy.



Quercus. | . 75. FAGACEE. 401

Analysis of the Species.

Cupular bracts imbricate, tips free.
Mature leaves rusty-tomentose beneath ;
fruit globose, less than half buried in

the cup . . . . . 1. Q. semecarpifolia.
Mature leaves glabrous, green beneath ;
fruit ovoid, half buried in the cup. . 2. Q. dilatata.

Mature leaves white-tomentose beneath ;
fruit conical, more than half buried in

¢he cup . . . . . . 3. Q. incana.
Cupular bracts connate into concentric belts ;
leaves glaucous beneath . . . 4. Q. glauca.

1. Q, semecarpifolia, Smith; Fl. Br. Ind. v. 601;
Brandis For. Flora 479, Ind. Trees 625 ; Gamble Man. Ind. Timb. 671.
Vern. Kharshu, Jaunsar.

A middle-sized or large tree, generally evergreen ; young parts
clothed with soft hairs; bark dark-grey, cracked into more or less
4-gided scales. Leaves 2-5 by 1-3 in., elliptic or oblong, spinous-
toothed on young trees, often entire on old individuals, coriaceous,
glabrous and dark-green above, generally rusty-tomentose beneath ;
lateral nerves 6-12 pairs, bifurcating, impressed above ; base cordate
or rounded ; petiole 0-°2 in. Male spikes crowded, 2-4 in. long and
congested in seed-years, 4-8 in. long and interrupted in other years ;
perianth-segments obtuse, ciliate ; stamens indefinite, anthers apicu-
late. Fem. spikesshort, at the tip of the current year’s shoots ; styles
long, recurved. Acorn solitary, on previous year’s shoots, 1in. diam.,
globose, black when ripe ; cup ‘5 in. diam., thin, enclosing about a
third of the nut.

Jaunsar and TEHRI-GARHWAL, 8,600 to 10,000 ft., generally
gregarious, often mixed with spruce and silver firs, occupying a higher
zone than any other oak found in the N. W. Himarava. It is the
most important fuel-tree in the Deoban Range, JAUNSAR DIVISION.

Heartwood reddish-grey, very hard. Annual rings not very
distinct. Medullary rays of two kinds ; a few broad rays with nume-
rous very fine ones between. Weight 53 lts. per c. ft. The wood
splits in seasoning. It is used only locally for building, door-frames,
bedsteads, ploughs, and mule-saddle, and is a good fuel. It might, as
also the wood of Méru, be useful in the plains, but they are too heavy
to be floated. The leaves make a good cattle-fodder, and bears are
extremely fond of the acorns, Tho tree coppices well. It seeds pro.
fusely every second or third year, but a few trees here and there pro.
duoce acorns every year. Trees that bear acorns do not shed leaves
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that year, whereas those which produce male flowers are generally
leafless by the middle of May.

New leaves and fl. May, June. The female flowers appear with
the male flowers and become fertilized by their pollen, but the acorns
begin to grow only in the next spring, often before the male flowers
of the season have begun to open. By the first week of June tho
young acorns are about the size of a pea, while the female flowers
(which will produce acorns next year) are then just visible. This
peculiarity of fructification is, mutatis mutandis, common to all (?)
the Oaks found in the N. W. Himarava. Fr. Aug., Sept.,—15
months after lowering.

2. Q. dilatata, Lindl ; Fl. Br. Ind. v. 602; Brandis For.
Flora 482, Ind Trees 627 ; Gamble Man. Ind. Timb. 673. Vern.
Méru, Jaunsar.

Alarge shade-enduring tree, almost evergreen ; bark dark-grey
or black, peeling off in longitudinal scales. Leaves 1'5-3'5 by *5-1'7
in., oblong or oblong-lanceolate, acuminate, entire or spinous-serrate,
coriaceous, fuite glabrous when mature ; lateral nerves 8-12 pairs,
slender, forked and reticulate ; base rounded or cordate ; petiole *2-'2
in. long. Male spikes crowded, drooping, lax, 1'5-3 in. long ; bracts
lanceolate. Fem. spikes short ; styles 3-5, linear-clavato. Acorn
solitary, on previous year’s shoots, *7-1'2 in. long, *5-'7 in. diam.,
ovoid or oblong, glabrous, brown when ripe ; scales of cup closely
adpressed.

Jaonsar and TERRI-GArREWAL, 6,500 to 9,000 ft., occu-
pying & zone intermediate between that of Bin and Kharshu,
often gregarious, but generally associated with the firs and Deodar.

Heartwood reddish-grey, with darker streaks, very hard, soasons
well. The broader medullary rays are more numerous but narrower
than those of any other species described here ; the others very fine,
very numerous, and uniform ; annual rings indistinct ; weight 61 1bs.
per c. ft. The wood is the most useful of all the Oaks in the region
of thig Flora. It is used for building, for agricultural implements,
axe-handles, walking-sticks, jhampdn-poles, soles of sledges and
similar other purposes. The leaves are lopped for fodder. The tree
reproduces itself freocly both from seed and from coppice-stools. A
kind of gall-insect produces galls on the leaves, which are sweet to
the taste, and are eaten by the Jaunsaris, insects and all.

New leaves and fl. Apr., May. Fr. Cold season,—16-18 months
after flowering.

3. Q. incana, Roxb.; Fl. Br. Ind. v. 603; Brandis For.
Flora 482, Ind. Trees 626 : Gamble Man. Ind. Timb. 675. Vern.,
Bdn, Jaunsar ; Bdnj, Garhwal.
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A large evergreen tree ; bark dark-grey, rough with cracks and
fissures. Leaves 3-6 by 1-2 in., oblong- or ovate-lanceolate, acuminate,
mucronate-serrate, tough and coriaceous, young pinkish and woolly
all over, mature dark-green and glabrous above, densely white- or
grey- rarely brownish-tomentose beneath ; lateral nerves 12-20 pairs,
straight, parallel ; base acute ; potiole *5-'7 in. long. Male spikes
slender, drooping, 2-4 in. long, often much interrupted ; perianth
4-5-lobed ; anthers glabrous. Fem. fls. axillary, sessile, solitary or
clustered, on current year’s shoots ; styles linear-clavate, spreading.
Acorn generally solitary, usually on current year’s shoots; cup at
first enclosing the nut, glabrate, rough, woody ; nut °8 in. long,
conico-ovoid, canescent, brown when ripe.

OUTER HIMALAYA, JAUNSAR and TEHRRI-GARHWAT, between
4,000 and 8,000 {t., generally gregarious and associated with Burdns
and Aydr. Also in the Mothronwdla swamp in the DU, 1,900 ft.

Heartwood reddish-brown, very hard, warps and splits in sea-
soning. Annual rings indistinct. Medullary rays of two kinds; a
few very broad rays with numerous fine onos between. Weight 64
Ibs. per c. ft. The wood is used locally for building, and for ploughs,
and is a good fuel. Tho acorns are greedily eaten by bears, monkeys
and squirrels, which is a drawback to its reproduction by seed. It
coppices well up to about 9 in. diam.

New leavesand fl. Apr., May. Fr. Aug.-Oct.,—15-17 (or 3-5?)
months after flowering, but remains on the tree throughout the cold
weather.

4. Q. glauca, Thunb. ; Fl. Pr. Ind. v. 604 ; Brandis Ind.
Trees 627 ; Gamble Man. Ind. Timb. 677. Syn.- Q. annulata,
Sm. ; Brandis. For. Flora 487. Vern. Ind¢, Bins, Jaunsar ; Phandt,
Garhwal.

A large evergreen tree ; bark-grey, smooth up to pole stage,
afterwards fissured and rough. Leaves 3-6 in. long, oblong or ovate-
lanceolate, acuminate, cuspidate-serrate except near the base, coria-
ceous, glabrous and shining above, grey-pubescent when young, after-
wards glaucous beneath ; lateral nerves 12-14 pairs, straight, parallel;
base acute ; petiole *5-1 in. long. Male spikes hairy, very slender,
drooping, bracts lanceolate, hairy, much longer than the flowers ;
perianth-segments 5, lanceolate. Female fls. sessile, 2-3 together on
stout axillary peduncles, on the current year’s shoots. Cup *5-'7 in.
diam., of several thin concentric velvety belts of connate scales,
sessilo on last year’s shoots ; nut *6-'7 in. long, sub-globose or ovoid,
half-buried in the cup.

Shady valleys in JAUNSAR and TEHRI-GARAWAL, 3,-5,000 ft.,
not conspicuously gregarious, often associated with Laurels and other
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evergreen trees. Abundant‘in the Lindgédh and Mautdrgidh Val-
leys and their tributaries. Successfully cultivated in DEHRA.

The wood is grey or greyish-brown, tough and very hd’rd,
handsomely mottled, takes a good polish, but warps and cracks in
seasoning. Medullary rays in broad irregular plates. Weight 60 lbs.
per c. ft. It is used for much the same purposes as Q. dilatata, not-
ably for soles of sledges in the Tehri-Garhwal Leased Forests.

Fl. Mar.-June. Fr. Aug.-Oct., 15-17 months after flowering.

Q. serrata, Thunb. ; Fl. Br. Ind. v. 801 ;—is a deciduous Oak
of the N.-E. HiMavava and Knasra Hiuis which has been success-
fully cultivated at DEHRA DON. Leaves oblong-lanceolate, spinous-
toothed, generally with tufts of hairs in the nerve-axils. Fruiting
bracts imbricate, free, recurved, woody ; nut at last half-exserted.
Wood brown, compact, very hard, closely resembling that of
English oak. It is used in Assam for building and various other
purposes.



MONOCOTYLEDONS.

Sub-class i,— Petaloidecs.
Order 1.—AMOMALES.

Fam.76. SCITAMINEZ ; G.P.w.170.

HerBs, generally with a perennial rhizome and an
unbranched stem, often aromatic. Leaves pinnately
parallel-nerved from a stout midrib. Flowers irregular,
usually 2-sexual, solitary or in spikes or panicles. Calyz
superior, free, tubular or spathaceous. Corollg gamo-
petalous ; limb 3-partite. Stamens usually only 1 fertile,
the rest reduced to petaloid staminodes, rarely (in Musa)
5 fertile. Ovary 3-celled ; ovules many, generally axile ;
style slender. Fruit a 3-valved capsule, sometimes in-
dehiscent. Seeds often with an arillus.

This Family has great economic importance, but is not of
much forest interest within the range of this Flora. The following
are cultivated in these parts and are well-known throughout India :—

1. Curcuma longa, Linn. ; Fl. Br. Ind. vi 214. The Turmeric
plant. Vern. Haldi, Hind.—Remarkable for its bright-yellow tubers
which are used as a condiment throughout India. Leaves 1-1°5 ft. by
4-8 in. ; petiole as long as the blade. Peduncle about 6 in. long.
Flowers yellowish. It is much cultivated near Kéalsi and Said—@.
P.n 9

2. Zingiber officinale, Rosc. ; Fl. Br. Ind. vi. 246. The Ginger
plant. Vern. ddrak, Hind.—Well-known for its aromatic rootstock
which is used as a condiment and also in medicine. Leaves distichous,
6-12 by 1-1'5 in., dark-green. Much cultivated in the DN and also
above Kalsi.—@. P. n. 15.

3. Musa sapientum, Linn. ; Fl, Br. Ind. vi. 262. The Banana
or Plantain tree. Vern. Keld, Hind.—This differs from the rest of
the Family by having five perfeot stamens, and unisexual flowers
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arranged in a drooping spike. Leaves 4-8 ft. long, glabrous above,
usually with a white bloom beneath. Two or three varietics aro cul-
tivated in the DON and OuTER HIMALAYA and also in the SAHARAN-
PUR DisTRICT. A wild varioty is found in ravines of the Nigsidh Hill
and in the Khairi swamp in the DCN, Sahansra-dhdréd and similar
other ravines in the OUTER HIMALAYA, and in the Amlawa valley
in JAUNSAR.—Q. P. n. 34.

4. Costus speciosus, Smith ; Fl. Br. Ind. vi. 249 ;—is a common
weed in Sél forests in the DUN, characterised by large white flowers,
pink bracts and bright-red capsules.—@Q. P. n. 178.

Order 2. —LILIALES.

Pam. 77. LILIACELE; G. P. ~. 178.

Herbs or small shrubs with creeping root-stocks,
bulbs or corms. Flowers usually 2-sexual. Perianth
coloured, often herbaceous ; segments 6 or more in two
series, usually imbricate in bud. Stamens 6, free or
connate ; anthers often versatile. Owary 3-celled ; ovules
1-2, axillary, style 1, often long. Fruit a 3-celled
capsule, or a 1- or more-seeded berry ; secds globose or
flattened.

This large Family is well known for flowers of great beauty,
some of them exquisitely fragrant. Of useful cultivated plants, the
Onion, Allium Cepa, Linn., Vern. Pidz, Hind., and the Garlic, Allium
sativum, Linn., Vern. Lahstin, Hind., F1. Br. Ind. vi. 337,—deserve
mention. Of forest CGenera only the following two are briefly
described.

Analysis of the Genera.
Lvs. normal, 3-5-nerved ; fls. 1-sexual, umbelled . 1. SMILAX.

Lvs. represented by cladodes ; fls. 2-sexual, solitary
fascicled or racemed . . . . « 2. AsPARAGUS.
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1. Smilax, Linn. ; G. P. n. 2.

Generally climbing shrubs. Leaves usually alter-
nate, 3-5-nerved, net-veined ; petiole often with tendrils
near the base. Flowers dicecious, umbelled. Perianth-
segments 6, free. MALE ¥Ls. : Stamens 6, free, some-
times forked at the tip separating the anther-cells.
FEM. FLS. : Staminodes 3 or 6. Style 0 or very short ;
stigmas 3. Fruit a globose berry ; seeds 1-3, generally
2 ; albumen horny.

Analysis of the Species.

Petiole narrowly sheathing, without auricles ;

umbels 2 or 3 . . . . L. 8. macrophylla.
Sheath of petiole amplexicaul an1 auricled ;
umbles 10 or more . . . . . 2. 8. prolifera.

1. S. macrophylla, Roxb. ; Fl. Br Ind. vi. 310 ; Brandis
Ind. Trees G4l. Vern. fLam-dataun, U. P.

A large prickly climber, stem sometimes exceeding 1 in. in
diam. Lcaves ovate or orbicular, 6-18 in. long, thinly coriaccous,
cuspidate. shining above ; nerves 5-7 from the rounded or subeordate
base ; petiole stout 1-1'5 in. long, the lower half narrowly sheathing.
Umbels 2-3, many-tlowered ; male ped incle slender, *5-1°5 in. long,
pedicels not exceeding 3 in., stout in fruit. Sepals ‘2 in. lonv,
linear. Stamens as long as the sepals. ¢ Stigmas 3, sessile.  Berries
round, *3-1°5 in. diam.

Fairly common in the 84l forests of the Srwarik Drvision.

The stem has a strong fibre which can be used for brushes.
The thinner stems are used as tooth-sticks.

Fl. rainy season. Fr. cold weather.

2. S. prolifera, Roxb.; Fl. Br. Ind. vi. 312 ; Brandis Ind.
Trees 641; Gamble Man. Ind. Timb. 724, Vern. Ramdataun, U. P.

A stout climbing shrub with prickly stem, occasionally up to 1
in. diameter. Leaves 4-8 by 2-6 in., oblong, ovate or orbicular,
coriaceous ; nerves 3-7 from above the rounded or sub-cordate base 3
petiole *5-1°5 in. long, often auricled at the base round the stem ;
tendrils 2-4 in. long. Umbels 30-40 -flowered ; peduncles*7-1'5 in. ;
pedicels ‘6in. Sepals ‘1-in., oblong-lanccolate. Petals aslong, but
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narrower. Stamens 6,°1-in. long ; staminodes of fem. fis. 3. Ovary ob-
long ; stigmas deciduous. Berries round, red when ripe, "3 in. diam.

Economic uses as of the preceding species.

Common in the StwALIK DivisioN, especially in Sal forests.
Also in the OuTER HimaLAYAS.

Fl. Aug., Sept. Fr. Dec.-Feb.

Several other species of Smilaz are found in the
region of this Flora, of which the following deserve
mention :—

1. 8. parvifolia, Wall. ; FL. Br. Ird. vi. 304.—A gregarious
undershrub with stiff slender zigzag branches. Leaves very variable,
1-3 in. long, ovate or lanceolate, acuminate, membranous ; petiole
sheathing, ‘1 in. long, jointed at the top. Peduncles and pedicels
very slender, ‘2-'5in. long.  Flowers minute. Berries ‘3-'5 in. diam.
Common in JAUNSAR and TEHRI-GARHWAL, up to 8,500 ft.

2. 8. vaginata, Dene. ; Fl. Br. Ind. vi. 305.—A plant very
similar in appearance to the above, but the e ioles are *3-°7 in. long
ard jointed below the extremity, and tho femalc flowers solitary. 1t
is found in much the same localities as the above, only ascending
somewhat higher, e.g., Decoban—9,000 ft.

3. 8. aspera, Linn. ; Fl. Br. Ind. vi. 306 ; Brandis Ind. Trees
641.—A large climbing shrub. Leaves 1'5-6 in. long, ovate, deltoid
or lanceolate, with a hastate or cordate base ; petiole *5-°7 in. long,
often prickly ; tendrils 2-3 in. Flowers white, sweet-scented ; buds
oblanceoloid, longer than the pedicels. Berries '2-'3 ia., bluish.
OuTER HimarLaya and low valleys in JAUNSAR.

2. Asparagus, Linn. ; G. P. n. 7.

Erect or straggling shrubs; rootstock generally
terminating in a dense fascicle of spindle-shaped farin-
aceous roots. Leaves reduced to scales or spines, with
tufts of green needle-like or flattened rudimentary
branchlets (cladodes) in the axils, which are likely to be
mistaken for the true leaves. Flowers axillary, solitary
fascicled or racemed. Perianth 6-partite ; stamens op-
posite the perianth-segments ; style 1 ; stigmas 3. Frust
a globose berry.
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Analysis of the Species.

Stem unarmed. Fls. not racemed ; cladodes flat. 1. 4. filicinus.
Stem spinous, Flow:rs racemed.
Scandent shrub. Cladodes subulate . . 2. A. racemosus.
Suberect shrubs  Cladodes terete . . . 3. 4. adscendens.

1. A, filicinus, Ham. ; Il. Br. Ind. vi. 314 ; Brandis Ind.
Trees 642. Vern. Shardnoi, Kaun'a, Jaunsar.

An erect unarmed shrub. Cladodes *3-'5 in. long, flat, falcate,
acuminate. Flowers scarcely '1in. diam., solitary or in pairs, white 3
pedicels 0-'7 in., jointed above the middle, very slender. Berries
*2-3 in. diam.

Common in JAUNSAR, up to 9,000 ft., e.g., at Deoban.

The tuberousroots are pickled and are used in medicine. The
shoots are eaten as a vegetable.

Fl. May, June.

2. A. racemosus, Willd.; Fl. Br. Ind. vi. 316 ; Brandis
Ind. Trees 642 ; Gamble Man. Ind. Timb. 724. Vern. Sat?dwal,
Dan; Shkardnoi, Jaunsar ; Satmuli, Hind.

A much-branched scandent shrub with terete stem and tri-
auetrous branchlets ; spines ‘2-°5 in., straight or slizhtly recurved.
Cladodes 2-6 together, ‘6-1 in. long, narrowly sukulite, faleate and
divaricate, channelled beneath. Racemes 1-2 in. long ; pedicels ‘15
in. long, jointed in the middle, slender below the joint. Flowers
white, ‘1-'15 in. diam. Anthers purplish. Berries *15--25 in. diam.

Throughout the D6~ and the PLaAINS, ascending to 5,0C0 ft.
in JAUNSAR, e.g., Birdlgddh, Dhardgédh, etc.

The tuberous roots of this as well as of the following species
have the same use as those of A. filictnus.

Fl. Oct., Nov. Fr. Cold season.

. 3.A. adscendens, Roxb.; FLBr. Ind.vi.31% Vern.
Jhirna, Garhwal ; Hozar-muli, Hind.

A suberect shrub with stout terete stem and grooved ascend-
ing branchlets ; spines *5-°7 in., stout, straight. Cladodes 6-20 to-
gether, terete and very slender. Racemes 1-2 in. long, many-flowered ;
pedicels ‘1.2 in., jointed. Flowers white, *1-'15 in. diam. Berries
-2-'3 in. diam., 1-seeded.

Common in the DOx, especially in S4l forests, e.g., Phén-
dowéla.

Fl. Autumn. Fr. Cold season.
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Urginea indica, Kunth ; FL Br. Ind. vi. 347 ; Vern. Kdndd,
Sahéranpur ;—is a small herbaceous plant with long lincarleaves,
and an ercct racemose scape bearing greenish-white flowers. It has
a large bitter bulb, which is used by tho weavers about Jawdldpur to
brush and size their fabrics. Found in the SATARANPUR SIWALIKS
and also in the ToNs VALLEY, e.g., Sendrs, Mo14_ab, etc. —Q. P. n.
126.

Lilsum giganteurr, Wall. ; FL. Br. Tnd. vi. 349 ; Vern. Gioira,
Jaunsar, is the largest ot all lilies.  Stem 6-12 ft. lor g, tapering, hol-
low. Leaves 12-18in. long, broadly ovatr-cordate.  Flowers 5-7 in.
diam., drooping, fragrant ; buds linear-oblong, 3 4 in. long. Anthers
5 1m. long, versatile, yellow.  Capsule 3in. 5 scpta feathered. Fa.xly
common in damp ravines in JAUNSAR, 6,-9,000 ft.; —Decotan,
Mundéli, ete. Jaunsari boys make trumpets of the hollow sten s,
which give a deep bass note.  Fl. Julr, Aug.—G. P. n. 138.

Sub-class ii.—Spadiciflore.
Order 1.—PALMALES.
Fam. 78. PALME; G. P. n. 187.

Shrubs or trees with usually an unbranched cylin-
drical stem, erect or scandent, filled inside with cellular
tissue which is traverscd by strands of closed fibrovas-
cular bundles. Leaves alternate, pinnatisect or palmati-
lobed, with numerous nerves parallel to the segments ;
petiole broad-based, amplexicaul orsheathing. Inflores-
cence a simple or panicled spike, enclosed in one or more
spathes. Flowers 1-2-sexual or polygamous, usually 3-
bractcate. Perianth inferior ; segments 6, in two series,
generally pers stent, often accrescent in fruit. Stamens
usually 6 ; anthers versatile, sometimes introrse. Ouvary
1-3-celled, or of three distinct 1-celled carpels ; stigmas
3, usually sessile. Fruit a drupe or berry. Seeds with
copious albumen which is ruminate or uniforre, solid or
hollow.
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This most important tropical Family is represented within
the limits of this Flora by only two Genera.

Analysis of the Genera.

Erect shrubs. S'eaths not armed ; fruit naked . 1. PHENIX.
Scandent shrubs, Sacaths armed ; fruit cove.ed
with imbricating adpressed scales . . 2. CaLaMus.

~ 1. Pheenix, Linn. ; G. P. n. 80.

Low or tall palms. Leaves pinnate ; leaflets sessile,
linear, entire, rigid, folded, obliquely attached to the
rachis, the lowest transformed into strong spines ;
petiole inarticulate, persistent, with a fibrous amplexi-
caul sheath. Flowers dicecious, sessile ; male in compact,
female in interrupted, compound spikes ; peduncle axil-
lary, compressed. MALE Fis.: Calyz cup-shaped, 3-
toothed. Petals 3, valvate. Stamens usually 6. FEMALE
rLs.: Calyz as of the male, accrescent in fruit.
Petals 3, imbricate ; staminodes 6. Carpels 3, free;
stigmas sessile. Fruit an oblong l-seeded drupe. Seed
ventrally grooved ; embryo dorsal; albumen even.

Analysis of the Species.

Stem bulbiform. Fruiting peduncle very short . 1. P. acatlis.
Stem at length elongate. Fruiting peduncle long. 2. P. humalis.

1. P. acaulis, Buch.; Fl. Br. Ind. vi. 426 ; Brandis For.
Flora 555, Ind. Trees 645 ; Gamble Man. Ind. Timb. 731. Vern.
Khajir, Khojiri, Hind.

Stem like a bulb, never free above the ground. Leaves 2-5 ft.
long ; rachis laterally compressed ; leaflets 9-18 in.long, *5-°7 in,
broad, very strongly nerved, thick, folded at first, opening out when
mature ; base raised on the side of the rachis and decurrent with it.
Spadiz 6-10 in. long, compressed ; branches stout ; peduncle of frut-
ing spadix flat, 6-8in. long, but generally concealed in the sheaths of
tho petioles. Fruitseated on tho spikelets at a narrow vertical angle,
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*5-7 in. long, ovoid-oblong, with a pinkish tip when young, blackish
when ripe.

Common in the DéN and SAHARANPUR FoORESTS, generally in
grass-lands, e.g., Bam Block, Pathri Forest ; Doiwéla, Jhabrdwéla,
Johra Block, Bidhélna Block, etc.

The leaves are plaited into a coarse matting, and make excel-
lent brooms for use on fire-traces. The fruit is eaten.
Fl Dec., Jan. Fr. Apr., May.

2. P, humilis, Royle; Fl. Br. Ind. vi. 426 ; Brandis Ind.
Trees 645 ; Gamble Man. Ind. Timb. 731. Vern. Khajir, Hind.

A low palm with a slender stem 6-8 ft. high. Leaves 3-8 ft.
long ; rachislaterally compressed ; leaflets12-18 in. long, thin, smooth,
faintly nerved, always folded, generally scattered, sometimes in
opposite pairs ; base only slightly raised on the side of the rachis, or
not at all raised. Male spadiz 1 ft. long ; female somewhat shorter
(excluding the peduncle); spikes often paniculately subdivided ;
peduncles flat, of fruiting spadix 2-2'5 ft. long, *5-'8 in. broad. Fruit
almost horizontal, *6-'7 in. long, ovoid, generally mucronate, red
when ripe.

SAHARANPUR SIWALIKS, especially towards the crest, but com-
mon and of considerable size near Rénipur. It also occurs in the
Chir forests of TEHRI-GARHWAL, e.g., in the Linagidh and Khini-
gadh Blocks.

Economic uses a8 of P. acaults.

Fl. Dec., Jan. Fr. Apr.-June.

P. sylvestris, Roxb. ; Fl. Br. Ind. vi. 425; Brandis For. Flora
554 ; Gamble Man. Ind. Timb. 419—The Wild Date Palm— Vern.
Khajtr,—is cultivated in the DUN, and also in the SARARANPUR Dis-
1RICT. It is often 30-40 ft. high, with a crown 12-15 ft. in diam.
Frusting peduncle 2-2'5 ft. by 1-°1'5 in. with a large bunch of spikes.
Fruit 1-1°2 in. long, yellow while ripening, reddish-brown when fully
ripe. Seeds furrowed to the centre. In Bengal and in most parts of
Madras a sugary sap is extracted from the tree by cuts made near the
head. The leaves are made into mats, and the fruit is eaten.

2. Calamus, Linn. ; G. P. n. 102.
1. C. tenuis, Roxb. ; Fl. Br. Ind. vi. 447 ; Brandis Ind. Trees
652 ; Gamble Man. Ind. Timb. 736. Vern. Bet, Bent. Hind.
A climbing palm, growing in clumps from underground rhi-
zomes ; the upper part covered with sheaths of leaves. Leaves pin-
nate, 1'5-2'5 ft. long. Leaflets many, equidistant, gradually smaller.
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towards the top, 4-12 by *3-'5 in., linear-lanceolate, acuminate, 3-
nerved, the nerves and margins with bristles or prickles ; petiole with
straight spines ; rachis with one row of short recurved conical prick-
les ; sheath with adpressed flat spines and with a whip-like long thong
armed with recurved prickles. Spadices axillary, decompound, of
various sizes according to position ; spathes tubular, lower 6-10 in.
long, armed with recurved prickles, upper scurfy. Flowers small, in
pairs, male in scorpioid spikelets, female pedicellate and somewhat
accrescent in fruit, both on the same spike. Calyx campanulate, 3-
toothed. Petals 6, valvate. Stamens 6. Ovary 3-celled. Fruit *5
in. long, elliptic, clothed with closely-imbricating adpressed reflexed
scales with dark-brown margins. Seeds ovoid-oblong, 4 in. long.

Marshy places in the DO, e.g., Gingbhewé, Mothronwéla,
Gularghéti, Nakiaunda, Jogiwéla, Khairi, etc.

The cane is locally used for various purposes, chiefly for chairs
and morahs. It is, however, inferior in quality to the canes used for
the same purposes in Bengal, Assam and Burma, asit becomes brittle
very soon, and is not so strong or durable. The leaves areeaten by
buffaloes. and the seeds are strung up in rosaries worn by faqirs.

Fl. July, Aug. Fr. Cold season.

Fam. 79. TYPHACEZE; G. P. N. 190.

Perennial aquatic herbs. Leaves linear, sessile,
thick, spongy. Flowers moncecious, very small, densely
crowded in cylindrical or globose spikes, male above the
female flowers. Perianth 0, or reduced to green scales
or hairs. Stamens 1 or more. Ovary superior, 1-2-
celled ; styles persistent; stigmas laterally papillose.
Fruit minute,

A small unimportant Family, of which only one species is
brieﬂylnoticed t—

1. Typha elephantina, Roxb.; Fl. Br. Ind. vi. 489. Vern.
Paterd, Sahéranpur.— Leaves radical, bayonet-shaped, 8-10 ft. long,
triquetrous ; margins often undulate above the middle. Female
spike about 1'5 in. diam., brownish-orange, at the end of a long
scape. The leaves are made into mats, and are also used for tem-
porary walls. The pollen is said to be made into caked and eaten.
Found in the Pathri Block in the SARARANPUR DIsTRICT, where it is
rather an important article of minor forest produce. It is also found
in swamps in the DON.—@Q. P. 2. L



414 80. ARACEZE. [ Seindapsus—
Order 2—ARALXS.
FaMm. 80. ARACEA; (. P. ~. 191.

Perennial herbs, sometimes scandent. Leaves alter-
nate, generally net-veined and sheathing at the base.
Flowers usually 1-sexual and moncecious, the male
above the female, sessile, in fleshy spikes which are more
or less enclosed in a green or coloured spathe, and often
tailed. Perianth 0, or of minute scales. Anthers 2-4-
celled. Owary sessile, 1-3-celled ; stigma discoid or lobed.
Fruit a berry, free or confluent.

Of this herbaceous Family only two forest plants appear de-
serving of mention :—

1. Scindapsus officinalis, Schott ; Fl. Br. Ind. vi. 541. Vern.
Poria-bel. Dian.—A fleshy climbing shrub, stem reaching 1 inch or
mwore in diam., annulate. Leaves 5-12 by 2'5-6 in., ovate or ellip-
tic-ovate, caudate-acuminate ; base rather obliquely rounded or sub-
cordate ; petiole 3-6 in. long, elbowed at the tip, sheathing, amplexi-
caul, Spathe yellow within. Berries fleshy, ovoid or lanceolate,
about 6 in. long. It is found in the Sil forsets of the SiwaLik
DivisioN, trailing on trees by means of suckers from the nodes.
Very common in the Diadhli Block. The stem is traversed by a
strong fibre which is easily soparated and can be used for various
purposes. The berries are used in country medicine, and the leaves
a8 a vegetable.—@. P. n. 78.

2. Acorus Calamus, Linn. ; Fl. Br. Ind. vi. 555. Vern. Back,
Hind. The Sweet Flag. A marsh herb much resembling Typha in
habit. Leaves ensiform, 2-4 ft. by *5-1in., with wavy margins. Spathe
6 to 18 in. long ; spadix 2-3 in. long, *56-'7 in. in diam., sessile, cylin-
drical, dense-flowered, flowering upwards. Flowers 2-sexual. Sepals
G, orbicular. Stamens 6 ; filaments flat. Ovary conical, 2-3-celled ;
ovules many, pendulous. Fruit a few-seeded berry. The strongly
aromatic fibrous rootstock which has a piquant pungent taste,
is much valued as a meodicine, specially for cough.—Q. P. n. 97.

Many plants of this Family are cultivated, chiefly for their
starchy corms, of which Colocasia Antiquorum, Schott ; Fl. Br. Ind.
vi. 628 ; Vorn. @huind, is well known throughout the UNITED Pro-
VINCES, and is extensively cultivated in the PLAINS and up to 6,000
ft. in the Hrrrs, s an important food-plant.—@G. P. n. 30.
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Sub-class iii.—Glumiflore.

Order 1.—GLUMALES.
‘FaMm. 8l. CYPERACEZ; G. P. ~. 199.
' The Selges.

Grass-like herbs ; stems solid, generally triquetrous.
Leaves tristichous ; sheaths not split. Flowers minute,
solitary, subtended by a single glume, in spikes which
are variously arranged. Perianth 0, or reduced to
bristles or scales. Stamens 1-3 ; anthers innate. Ovary
1-celled ; style 2-3-cleft, branches stigmatose. Fruat
a compressed or 3-gonous nut. Embryo central.

Numerous plants of the Family are found in the region of this
' Flora, some of which are useful as fodder or for other purposes, but

they are beyond the scope of this book. One, however, deservcs,
mention, being noted for its strong fibre :—

Eriophorum comosum, Wall. ; Fl. Br. Ind. vi. 664.—Stem
6-20 in., slender, tough. Leaves serrulate, harsh, overtopping the
stems. Umbels 2-8 in. diam. Bracts 8-121in. Glumes dark-brown,
glossy. Nuts 3-gonous, beaked, smooth. Common in the SrwaLiks
and the HiMALAYAS, and put to much the same uses as the Bhdbar
grass, Ischemum angustifolium, Hack.—@. P. n. 12.

. Fam. 82. GRAMINEA; G. P. n. 200.
o The Grasses.

\

Herbs, shrubs or trees; stem jointed ; internodes
generally hollow. Leaves alternate, simple, entire,
closely parallel-nerved ; base sheathing, distinct from
the blade ; sheath almost always split in front to the
base, often with a ligule at the apex, sometimes constries-
ed into a petiole and jointed to the blads., Flowers
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. usually 2-sexual, in variously arranged spikelets. Spike-
lets with 1-3 empty glumes at the base. Flowering
glumes distichous, each with a 2-nerved scale at its axil
which is called the palea, Between the palea and the
flowering glume is the true flower consisting of 2 or 3
minute ciliate scales (lodicules), and stamens or a pistil,
or both. Stamens usually 3, rarely 6 or more, hypogy-
nous ; anthers versatile. Ovary 1-celled ; styles 2 or 3,
clothed with stigmatose hairs. Pruit a 1-seeded cary-
opsis ; embryo erect or oblique, at the base of the
grain, with copious mealy albumen.

This large Family is divided into several Tribes of which the
most important from a forest point of view is the following :—

TriBE I. BAMBUSEZ.

The Bamboos.

This Tribe is distinguished from other Tribes chiefly
by comprising all shrubby and tree-like grasses, com-
monly known as Bamboos,—by the blade of the leaf
being petiolate and articulated to the sheath which is
variously auricled,—and by being protected, while young,
by a second form of sheath which usually produces no
true leaf. The flowers, moreover, have generally 6 or
more stamens, while those of other grasses have only 3,
and the flowering takes place usually at intervals of
many years whereas the others flower and generally die
every year.

Analysis of the Genera.
Stamens 3 ; pericarp adnato to the seed. Small

bamboos . . . . . 1. ARUNDINARIA.
Stamens 6. Generally large bamboos.
Pericarp adnate to the seed . . . 2. BAMBUSA.

Pericarp separable from the seed . . 3. DENDROCALAMUS
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1. Arundinaria, Michx. ; G. P. n._277.

_Small bamboos. Culms slender, rarely over1 in. in
diameter, hollow; branches short and fascicled-at the
nodes. Culm-sheaths papery ; blade narrow, subulate.
Leaves usually small, often with transverse veinlets.
Inflorescence paniculate or racemose. Spikelets 1-many-
flowered, usually 2-sexual. Empty glumes 2, unequal,
membranous. Flowering glumes longer, many-nerved.
Palea 2-keeled. Lodicules 3, ciliate. Stamens usually
3. Owary globose above ; stigmas 2-3, plumose. Grain
dorsally furrowed, included in the persistent flowering
glume and palea. .

Analysis of the Species.

Rootstook cespitose ; oulms crowded.
Leaves without transverse veinlets. . . 1. A. falcata,
Leaves with conspicuous transverse veinlets . 2. A. spathiflora.
Rootstook long-creeping ; culms distant . « 3. A. jaunsarensss.

1. A, falcata, Nees; Gamble Bamb. Brit. Ind. 12, t. 11 ;
Man. Ind. Timb. 744, No. 12§ Fl. Br. Ind. vii. 381 ; Brandis For.
Flora 562, Ind. Trees 665; Vern. GQo-Ningdl, Jaunsar; Ringdl,
Hind.
! A small bamboo. Culm 6-10 ft. high, *3-'6 in. diam., cylin-
drical, sometimes with a white bloom ; nodes much swollen ; inter-
nodes 6-12 in. long. Culm-sheaths scaberulous without, tapering to &
truncate tip, 12 by 3 in. ; margins ciliate ; blade subulate, recurved ;
ligule toothed.  Leaves 3-4 by *2-'5 in., with pellucid glands in rows
between the nerves ; sheath glabrous. Flowers in panicles, on sepa-
rate leafless stems. Spskelets *5-+7 in., distant or 3-4 together.

Common between 4,000 and 7,500 ft. in Jaunsar and TrmnI~
GARBWAL ; more or less gregarious ; Korwé, Chakrata; Mautérgédh,
etoi :

2. A, spathifiora, Trin.; Gamble Bamb. Brit. Ind. 17;
t. 16, Man. Ind. Timb. 746. Ne. 163 FlL Br. Ind. vii. 382 ; Brandig
Ind, Trees 666 ; Syn.—Thamnocalamus spathiflorus, Munro ; Brandis.
For, Flora 563. Vern. Deo-Ningd, Jaunsar ; Ringdl, Hind.
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Culm 12-20 ft. high, 5-1 in. diam., smooth, glaucous-green
when young ; nodes prominent; internodes 6-16 in. long. Cwime
sheaths loose, glabrous ; margins oiliate ; blade 2-4 in. long, subulate,
erect ; ligule fimbriate. Leaves 3-6 by -4-'6 in., linear-lanceolate ;
margins scabrous ; petiole ‘1-+2 in. ; main nerves joined by numerous
transverse veins; sheath 2-3 in. long, truncate ; auricles bristly; ligule
long-ciliate. Flowers in paniculate racemes. Spikelets 1-2°5 in. long,
pedicelled, 2-3 together in a narrow spathe-like yellow sheath—
whence the specific name.

Common in JAUNSAR and TEHRI-GAREWAL, 7,500-8,000 vft.,;
¥enera.lly above the zone of 4. falcata ; eminently gregarious in habit.
t flowered gregariously in JAUNSAR in 1882.

3. A. jaunsarensis, Gamble Bamb. Brit. Ind. 23, t. 22,
Man. Ind. Timb. 745. No. 23 ; FlL Br. Ind. vii. 384. Brandis Ind.
Trees 665. Vern. Ningdl or Ringdl, Jaunsar.

This handsome little bamboo is easily recognised from 4.
spathiflora, upon whose zone it encroaches, by its single culms aris-
ing from a long creeping jointed rhizome. Culm 10-15 ft. long, ‘6
in. diam., nodes marked by anarrow ring, internodes 9-11 in. long.
Culm-sheath yellow, glabrous, narrowed to a truncate 2-auricled
bristly tip. Leaves 4-6 in. long, lanceolate, acuminate, with numer-
ous transverse veins between the nerves. Flowers. and spikelets
not seen yet.

T bappened to be'with Mr. Gamblé when he made thediscovery
of this species in the Tatuégddh Blook, Mundéli,in May 1891. It is
curious that it has not yet been found in any other locality in
Jaunsan. The flowering cyole is not yet known.

A. Falconers, Benth. & Hook. £. ; Fl. Br. Ind. vii. 383,—is also
found in TEERI-CARAWAL: It closely resembles 4. spathifiora, but
the leaves have no transverse veins, and the spathe-like sheaths are
much smaller. It flowered in EASTERN. TRHRI-GAREWAL in 1886 and
again in 1906, thus indicating a flowering cycle of 21 years.

These small bamboos are used for fishing rods, hooka-pipes,
and locally for baskets and similar other purposes. They flower at
intervals of 20-30 years.

2. Bambusa, Schreb. ; G. P. n. 286.

Large bamboos, ususlly growing in olimps. Culm-
sheaths broad ; blade often triangular. Leaves linear: or
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oblong-lanceolate, acuminate, shortly petioled. In flor-
escence usually a large leafless panicle bearing heads of
spikelets. Spikelets 1-many-flowered. Empty glumes 1-4.
Flowering glumes ovate, lanceolate, mucronate. Palea
2-keeled. Lodicules 3, membranous, ciliate. Stamens
6. Ovary oblong or obovate; stigmas 2-3. Gratn
furrowed on one side ; pericarp thin, adherent. .

Analysis of the Species.

Culms distant, unarmed ; nodes not much raised ;

leaves and spikelets long . . . . L. B. nutans.
Culms crowded, armed ; nodes prominently

raised ; leaves and spikelets short . « 2. B. arundinaceas :

1. B. nutans, Wall. ; Gamble Bamb. Brit. Ind. 32, t. 30:
Man. Ind. Timb. 746; Fl. Br. Ind. vii. 387; Brandis For. Flora
567, Ind. Trees 6G8. Vern. Bdns, Hind.,, which is the common
name for all large bamboas. :

Culms rising from a creeping rhizome, not crowded, 20-10 ft.
high, 1'5-3 in. diam., straight, gracefully nodding; nodes not
much raised, often hairy ; internodes 15-18 in. long, thick-walled,
not shining. Cwlms-sheaths 6-9 in. long, top rounded, with adpressed
black hairs on the back ; blade varying in size according to position
in the culm, acute, margins recurved, black-hairy within, with 2 large
wavy densely-bristly auricles ; ligule narrow, dentate. Leaves 6-12
by 1-1'6 in., scabrid at tip and along the mdrib and margins ; nerves
7-10; tip twisted ; base rounded or narrowed ; petiole ‘1-'2 in. ;
sheath striate, produced into a faloate auricle which is crowned with
long bristles. Inflorescence a stiff panicle of spikelike branches which
bear interrupted clusters of spikelets. Spikelets *7-1 in. long,
glabrous, acute, many empty or with buds inside ; axis (rachillum)
clavate. Lodicules 3, fimbriate. Anthers apioulate. Stigmas 2-3,
twisted. Grain oblong, hairy on the top.

Cultivated in the DN, also inlow valleys in JAUNSAR, about
villages and in sacred groves ; also in gardens for ornament : Barkét ;
Kéluwéla ; Amléwa Valley, ete.

Straight, thick-walled and never crowded, it is a very aseful
bamboo for use as rafters, and as shafts of dog-carts and ekkus.

Flowers at intervals of about 56 yéars.
1 32
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2. B. arundinacea, Willd. ; Gamble Bamb. Brit. Ind.
51, t. 48, Man. Ind. Timb. 748; FL Br. Ind. vii. 395; Brandis
For. Flora 6564, Ind. Trees 671.; Vern. Kéntd Bdns, Hind.

A tall thorny bamboo with crowded culms rising from branch-
ing rootstooks. Culms bright-green, shining, varying in size, the
largest 80-100 ft. high, 6,7 in. diam. ; nodes prominent, lower with
almost leafless spinescent more or less zigzag horizontal branches ;
internodes up to 18 in. long, soméwhat depressed near the base of the
branches, thick-walled ; cavity small. Culm sheaths 12-15 by 9-12
in., together with the blade triangular when flattened out, thickly
covered with golden hairs when young ; blade 2-4 in. long, triangular,
acuminate, glabrous without, matted with dark bristles within ;
margins wavy, involute, thickly ciliate, auriculate; ligule narrow.
Leaves 8 by 1 in., often much smaller, linear or linear-lanceolate,
glabrous above, glabrate beneath ; margins scabrous ; tip sharp, stiff ;
main nerves 4-6, with pellucid glands at intervals ; base rounded,
often somewhat oblique, ciliate near the petiole ; petiole ‘1 in., often
swollen ; sheath with short auricles, thickly ciliate when young.
Infloresoence an enormous panicle, often comprising the whole culm.
Spikelets about 5 in a cluster, *5--7 in. long, lanceolate, acute, bearing
a few male flowers above the 2-sexual ones. Lodicules 3, small,
fimbriate. Stamens slender, drooping; anthers obtuse. Grain
ending in a short beak formed by the base of the style.

Cultivated in the DEara DY~ and SAEARANPUR DISTRICTS &
Kjabpur, Mothropwéla, ete.

Ite great strength and superior size make it eminently fit for
all building purposes, but owing to the thorns and the crowded con-
dition of the clumps, it is extremely difficult to pull the bamboos out,
except in very small pieces.

Appears to flowers gregariously at intervals of 30-40 years.

3. Dendrocalamﬁs, Nees ; G. P. n. 289.

Unarmed bamboos, often of very large size. Culm-
sheaths usually elongate ; blade narrowly triangular.
Leaves short-petioled, often with pellucid glands. Spike-
lets few-flowered, in congested globose clusters, on the
long branches of a compound panicle. Flowers usually
2-sexual. Empty glumes 2-3, ovate, acute or mucronate.
Flowering glume like the empty glumes. Palea of lower
flowers 2-keeled, ciliate,—of the uppermost flowers
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rounded on the back and not ciliate. ~Lodicules usually
none. Stamens 6. Ovary hairy above; style long;
stigma simple. Gratn small, surrounded by a crusta-
ceous pericarp.

Analysis of the Species.

A middle-sized bamboo. Spikelets spinescent,

lanceolate, green, not depressed . . . 1. D. strictus.
Alarge bamboo. Spikelets soft, ovoid, purple,
. _ depressed . . . . . . 2. D. Hamiltonss.

1. D. strictus, Nees; Gamble Bamb. Brit. Ind. 78, t.
68, 69, Man. Ind. Timb. 761; Fl. Br. Ind. vii. 404; Brandis For.
Flora 669, Ind. Trees 675. The Male Bamboo. Vern. Bdns,
Hind.

A densely-tufted gregarious bamboo, deciduous in dry climates
or in years of drought. Culms variable in size according to climate
from 20 to 60 ft. in height, and 1 to 3 in. in diam., dark-green, witha
white waxy bloom when young, yellowish when old, characteristically
crooked and twisted in congested clumps ; nodes somewhat swollen,
lower often rooting ; internodes 10-15 in. long, solid or with a small
cavity. Culm-sheaths variable in size, 3-12 in. long, paraboloidal,
glabrous or with yellowish-brown hairs on the back ; top rounded,
ciliate, slightly auricled ;' blade triangular, hairy, especially within ¢
ligule narrow. Leaves very variable in size, between 10 by 1°2 in.
and 1 by ‘2 in., generally about 6 in. long, linear-lanceolate, rough
and more or less hairy on both surfaces, scabrous on the edges ; mid-
rib prominent, lateral nerves 3-6 pairs ; base abruptly rounded ; tip
twisted ; petiole *1-'2 in. ; sheath hairy at first, terminating in a pro-
minent callus ; auricle short, ciliate ; ligule narrow, serrate. Panicle
large ; clusters of spikelets 1-1'5 in. diam., 1-2 in. apart. Spikelets
*3-'5 in. long, *1-'2 in. diam., usually bairy outside, with 2-3 fertile
and many sterile flowers ; glumes all spinescent. Palea emarginate.
Stamens long-exserted ; filaments fine ; anthers *2-'3 in. long. Grain
ovoid, beaked, hairy above. .

Indigenous and gregarious in theé StwaLIEs, especially towards
Hardwar ; cultivated in the DON.

In North-West India this is'the only bamboo that is found
wild in any quantity and is therefofe used for a variety of purposes.
It is strong and durable and, but for its small size, would easily be
the best bamboo in India, It supplies many industries, e.g., basket-
making at Hardwar, and the manufacture of furniture at Bareilly,

A few clumps in a forest, or a few culms in & clump here and
there, flower every year ; but at the interval of a certain number of
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years it flowers gregariously over large areas. One such gregarious
seeding took place towards Rénipur in 1884.

Fl. Nov.-Apr. Fr. June.

2. D. Hamiltonii, Nees & Arn.; Gamble Bamb. Brit.
Ind. 84, t. 74, Man. Ind. Timb. 752; Fl. Br. Ind. vii. 406 ; Brandis
For. Flora 570, Ind. Trees 676. Vern. Kdghzi-Bans, Hind.

An ugly-looking bamboo with stems slanting on all sides or
ourved downwards. Culms up to 80 ft. in height and 4-7 in. diam.,
with long stout branches above, adpressedly densely white- pubescent
when young, dull-green when old ; nodes marked with root-scars;
internodes 12-20 in, long ; walls -5 in. thick. BSYem-sheaths glabrous
or with patches of adpressed hairs ; aurioles acute ; blade lanceolate,
with incurved margins ; ligule 2 in., smooth, entire. Leaves variable,
up to 16 by 256 in., broadly lanceolate, cuspidate, smooth ahove,
rough beneath, minutely serrulate at the edges ; main lateral nerves
8-17 pairs, secondary nerves with pellucid glands between ; base
eften unequal-gided, rounded ; petiole short ; sheath glabrous within,
with adpressed white hairs withous, slightly keeled below the callus;
Jigule broad. Panicle very large, branches furrowed on one side ;
clusters of spikelets “5-1'5 in. diameter, *5-1 in. apart, supported by
poarious bracts. Spikelets ‘4 in. Jong, ovoid, depressed, purple,
glabrous; glumes membranous ; flowers 2-4, all fertile. Stamens
exserted, pendulous ; anthers purple, with a hairy tip. Grain broadly
ovoid, beaked.

Cultivated in the D6N, and about villages in the MUssooRIE
and JAUNsAR Hinrs. It seems to thrive well.

Being thin-walled and rather soft, it is not very good for build-
ing purposes, but is much used for bagket and mat-work. The young
ghoots are eaten as a vegetable. The Géros cook rice in the hollow
internodes which they place over fire in a slanting position, and keep
turning at short intervals until the outside is all charred ; then they
split the bamboo open to take out the rice.

It flowers both annually and gregariously like D, strictus.

N

Desides the cultivated yereal crops which supply the
staple food of man throughout the world, there are
hundreds of grasses of great forest interest, some yield-
ing fibre and paperstock, others supplying forest indus-
tries, others again useful as soil-binders, while a great
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many are indispensable for fodder. But they are obvi-
ously beyond the scope of this little Flora, Only a
few forest grasses are mentioned below :—

1. Coiz Lachryma-Jobi, Linn.; Fl.’ Br. Ind. vii. 100. Job’s
Tear. Vern. Sankru, Hindi. Remarkable from the fact that the
female spikeletsare enclosed in a bract which, when the grain ripens,
becomes like & polished hardened nut, open only by a small aperture
at theapex. Stem 3-5ft. Leaves 6-18 by 1-2in. with wavy margins
and cordate base ; sheaths smooth ; ligule short, glabrous. Grain
about ‘3 in. long, ovoid, bluish.grey, hard, smooth and shining,
Fairly common in grass-lands in the D6~ and the Hirrs. Offen
ocultivated for the sake of the grains which are used for food or for
brewery purposes. The leaves and stems are good for cattle fodder
:,n(}’ the };étter is used in 8. China as & material for matting.~ .

. P.n. 32.

2. Thysanolena Agrostis, Nees; Fl. Br. Ind. vii. 61. Vern.
Pirlt, Din and Sahéranpur. The Broom-grass. This is a tall grass
up to 12 ft. high, with a dense bushy fox-tail-like terminal panicle.
Sptkelets very minute, sometimes viviparous. The large broad leaves
somewhat resemble those of bamboos. It is often used for brooms,
and the stems furnish the reed-pens used in vernacular writing.
Deep ravines and shady places up to 5,000 ft.—@. P. n. §8.

3. Saccharum arundinaceum, Retz. ; Fl. Br. Ind. vii, 119 ;
Vern. Minj, Sarwdr, Hind.—A tall grass up to 20 ft. high, with a
much-branched grey or greyish-brown silky panicle, and a glabrous
stem. In the SAEARANPUR DisTRICT the stem which is used for
chiks, morahs, ete., is called bind ; the flowering scape, which is used
for winnowing trays and for light covers over carts (sirki), is called
4 ; and the sheath next to the scape which is twisted into cordage
and from which a neat durable matting is made, is called the m#&nj
proper, after which the grass has been named. Common along réus
and the foot of the HiLLs in the SamAraxpum DisTRICT.—G. P. 70,

76.

4. lschamum angustifolium, Hack. ; F. Br. Ind. vii. 129 ;
Vern. Bhgbar, Sahéranpur ; Bdib, Bdbai, Hind.—Perhaps the most
important of all forest grasses. Stems 3-5 It. long, wiry, woolly at the
base ; leaves about ‘1 in. broad, convolute, very fibrous. Spikes
simple or compound, 1-2 in. long, golden- or rusty-villous. Through-
out the United Provinces the grass is made into ropes which are
used for various purposes. It is also in great demand for paper-
making at Lucknow and Celcdtta. Comimon in the SimiBaNPUR
StwALIRS.—G. P. n. 91. '
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6. Andropogon Schananthus, Linn. ; Fl. Br. Ind. vii. 204;
Vern. Mirchd-gandh, Sahéranpur.—A handsome grass 3-6 ft. high.
Spikes inside a reddish-brown spathe. Base of leaf-blade rounded or
cordate and amplexicaul. When the stems are cut away, the root-
stocks get covered with curly posthumous leaves. It is the famous
Rusa-grass from which an aromatic oil is extracted. The roots are
used in medicine, and the rootstock is largely purchased by a certain
class of pilgrims at Hardwar, probably as a souvenir for friends at
home. Common in the plains portion of the Rénipur Range, SiwALIK
DivisioN.—@G. P. n. 94.

6. Andropogon Nardus, Linn.; Fl. Br. Ind. vii. 205.—An
aTomatic grass much resembling 4. Schaenanthus, but the leaves are
not rounded nor amplexicaul at the base, and the spathes much
smaller. Also it has a somewhat different habitat, being found in
the DON, and also in JAUNSAR up to 7,500 ft. (No. 25,006 of Mr.
Gamble’s collection, Matk&ngra, Jaunsar) as well asin the SAHARAN-
PUR SIWALIKS,

\ 7. Anthistiria gigantea, Cav.; Fl. Br. Ind. vii. 216; Vern.
Dhd'G-ghds, Dtn; Kumria, Garhwal. The Spear-grass—A tall
grass 8-16 ft. high, with a hard solid compound stem, notorious for
its long-awned dark-brown hairy seed which readily get into clothes
and are not easily got rid of. Common in the StwaLIK DivisioR,
especially in coppice areas and blanks.—@. P. n. 97.

8. Arundo Donaz, Linn. ; Fl. Br. Ind. vii. 302. Vern. Nal,
Hind.—A tall reed with hollow stems. Leaves tapering from an
amplexicaul base. Axis qof spikelets (rachillum) elongate, glabrous ;
flowering glume silky-hairy. Panicle thyrsiform, Found along
;trlea.ms and in shady ravines in the SiwaLik DivisioN.—@. P, n.

11.

9. Phragmites communss, Trin. ; FL. Br. Ind. vii. 303. Vern,
Nal, Hind. This is a hollow reed found above 3,000 ft. in the HrLLs,
e.g., Thadiér and other places in GAREWAL. It is used for a kind
of coarse matting.—G. P. n. 212

10. Phragmites Karka, Trin. ; Fl. Br. Ind. vii.. 304. Vemn,
Nal, Hind. This reed is & native of the plains of India and is found
at Pathri near Hardwar and such other water-logged localities. The
stems nre of a larger size but softer-walled than those of P. communis,
and make a nester kind of matting.

The Genus Phragmites differs froth Arunde by the leaves not
being amplexicaul at the base, by short silky rachilla, and by glabrous
flowering giumes.
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TREES or shrubs with articulated branches. Leaves
opposite, large or quite rudimentary, exstipulate.
Flowers moncecious or dicecious, in axillary or terminal
spikes or cones, MALE F1s. tubular or of 2-4 sepals;
anthers 2-8, on a column of the connate filaments.
FEMALE FLS. a naked erect ovule with several coats,
one of which is produced into a style-like tube ; stigma 0.
Fruit dry or succulent, enclosed in the persistent
bracts ; seeds 1 or 2 ; cotyledons 2.

1. Ephedra, Linn. ; G. P. n. 2.

1. E, vulgaris, Rich.; Fl. Br. Ind. v. 640; Brandis
For. Flora 501, Ind. Trees 688 ; Gamble Man. Ind. Timb. 693.
Vern. Tt-ganthd, Jaunsar.

A small shrub ; branches opposite or whorled, green, striate §
nodes 1-2 in. long ; bark on old stems grey. Leaves scale-like ; scales
connate into a 2-lobed sheath, fyellow or brown. Spikes *1-'3 in,
long, often in whorled clusters ; fruiting spikes red, often succulent.
Fruit -3 in. long, ovoid, red and sweet when ripe ; seeds 2.

Dry southern exposures of the Deoban Ridge, JAUNSAR;
8,000 to 9,600 ft., e.g., Gidi Khad, below Karamba Peak, etc.

Wood yellowish-white, very close-grained, with inconspicuous
pores. (Goats browse on the branches, and the fruitis eaten in some
places.

FL Apr.-June. Fr. Aug.-Oct.

Fam., 84. CONIFERZE ; G. P. N. 165.

Trees or shrubs with monopodial stems, generally
evergreen ; wood without pores on a cross section;
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annual rings very diatinct. Leaves alterate, or in alter-
nate fascicles, rigid, generally acicular, exceptionally
\scale-like or linear, exstipulate. Flowers moncecious or
dicecious ; perianth none. MALE FLs. in deciduous cat-
kins ; anthers 1-or more-celled, adnate to the scales of
the catkin, or on a column of connate filaments.
FEMALE FLS. of 1, 2, or more naked ovules on a
carpellary scale, which is free or adnate to the scales of
a spike, the whole becoming a cone in fruit ; stigma
none. Seeds usually winged; cotyledons generally
more than two. . .

Analysis of the Genera.

Quvules erect.
Female cone with only 1 flower ; scales imbri-
cate, basifixed ; lvs, linear, not adpressed . 3. Taxus.
Female cone few-flowered, scales decussately
L o¥posito, peltate ; leaves scale-like or sub-
ulate, adpressed.
Scales woody, separating in mature fruit;

seeds winged . . . . . 1. Cupressus.
Scales succulent, connate in mature fruit;
seeds not winged . . . . 2. JUNIPERUS.

Ovules pendulous.
(Female cone many-flowered, scales imbricate,
basifixed ; leaves, generally known as
needles, not adpressed.)
Leaves fascioled.
Lvs. long (in the Indian species), in
fascicles of 2-5 ; scales of cone per-
gistent . . . . . 4. PiNUs.
Lvs. short, in fascicles of many at least
in buds ; scales of cones deciduous. 5. CADRUS.
Leaves distant.
Leaves acicular, multifarious; cones
pendulous, soales persistent . . 6. PI0oEA.
Leaves flat, bifarious ; cones erect, scales
deciduqus . o e « 7. ABIES.
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1. Cupressus, Linn. ; G. P. n. 6.

1. C. torulosa, Don; Fl Br. Ind. v. 645; Brandis' For,
Flora 533, Ind. Trees 693 ; Gamble Man. Ind. Timb. 696. ’ljhe
Himalayan Cypress. Vern. Leuri, Leauri, Jaunsar; Devidiar,
Devidudr, carpenters of Dtn and Sahéranpur.

A large* evergreen tree with a pyramidal crown and drooping
branchlets ; bark greyish-brown, peeling off in long thin strips.
Leaves opposite, amplexicaul, scale-like, ‘05 in. long, triangular,
more or less closely adpressed, with a gland on either side of the
midrib. Male catkins terminal, cylindrical, with decussately opposite
peltate scales, each with 2-6 anther-cells near the edge. Female fl.
a globose cone consisting of 6-10 decussately-opposite peltato scales,
the middle scales bearing 4-6 erect ovules at the base. Mature cone
‘5 in. diameter, bluish ; scales rugose, separating in drying into
hexagons. Seeds compressed, with an orbicular wing, ‘2 in. diam.
including the wing ; cotyledons 2-3.

JaUNsaR and TEHRI-GAREWAL, 6,-0,000 ft., generally on
limestone formations, often crowning rugged limestone precipices.
Abundant on N.-E. aspects between the Lakéndi and Moilé Peaks,
JAUNSAR.

Heartwood light-brown with darker streaks, moderately hard ;
medullary rays fine, numerous ; weight 39 Ibs. per c. ft. It is used
at Néini T4l for building, and is an excellent timber for sleepers,
experiments carried out at the Forest College having proved it to be
even more durable than Deodar. Itisburntasanincense in templesq

Fl. Jan., Feb. Fr. Oct., Nov. but remains long on the tree.

C. sempervirens, Linn., is an ornamental tree cultivated in
gardens throughout India, which differs from C. torulosa by having a
cylindrical crown and branches with erect tips, and a larger cone with
tubercled scales.

2. Juniperus, Linn.; G. P. n. 7.
The Junipers.

Evergreen trees or shrubs. Leaves either all linear
or pungent and whorled, or dimorphous, those on

. * There is & tree near the Temple at Deots, TEHRI-GARHWAL, 9,000 ft.,
which measured 22 ft. in girth and 1564 ft. in height in May 1896,
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lower branches or luxuriant shoots being subulate and
pungent, and on wupper branches scale-like and
closely adpressed. Flow>rs moncecious or dicecious.
Mace FLs. in small cylindrical or ovoid catkins ; scales
whorled, imbricate, each with 3-6 anther-cells. FeM.
FL8. in small fleshy globose cones consisting of 3-6
connate carpellary scales, berry-like when mature.
Seeds 1-5, with a thick hard testa, not winged ; coty-
ledons 2-3. -

Analysis of the Species.
A shrub. Leaves linear, pungent ; seed

solitary . . . . . 1. J. recurva.
A small tree. Leaves dimorphous ; seeds
2 or more . . . . 2. J. macropoda.

1. J.recurva, Ham., var. squamata, Parlat.; FlL. Br.
Ind. v. 647 ; Brandis For. Flora 533, Ind. Trees 694 ; Gamble Man.
Ind. Timb. 698. The Weeping Blue Juniper. Vern. Qugg:l, U. P.

A bushy prostrate shrub. Leaves in whorls of 3, *15--2 in.
long, linear, pungent, saomewhat narrowed at the base, flat and bluish-
green above, convex and light-green beneath, often incurved. Catkins
at the ends of short lateral branches ; the male ovoid, yellow ; the
female small ; ovules erect. Fruit an oblong berry, -3-5 in. diam.,
with the tips of the scales protruding at the apex, the rest cohering
into one mass, dark-purple, smooth, shining when ripe. Seed solitary,
oblong, not winged.

TeaRI-GAREWAL, from 12,000 ft. upwards: Chénsil,
(Gangottari, etc. On the Chur mountain, SiMLA HILL STATES.

Sapwood white ; heartwood light-red, very fragrant ; weight
40 lbs. pero. ft. It is chiefly used for fuel and burnt as an incense.

FL June, July. Fr. Aug.-Oct. of the second year.

2. J. macropodsa, Boise.; Fl Br. Ind. v. 647 ; Brandis
Ind. Trees 694 ; Gamble Man. Ind. Timb. 698. Syn.—J. excelsa. M.
Bieb. ; Brandis For. Flora 638. The Himalayan Pencil: Cedar.
Vern. Dhip, U. P

A moderate-sized tree with thin reddish-tr>wn fibrous bark;
trunk generally gnarled ; branchlets slender. Lewes of two kinds,—
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of the lower branches up to ‘3 in. long, subulate, pungent,—of the
upper, soale-like and closely adpressed (resembling those of Cupres-
sus torulosa ), ovate, acute, with a large dorsal gland,—all of a hght-
green colour. Male catkins terminal, on a scaly peduncle. Berry
*2-'3 in. diam., subglobose, glaucous, black when ripe, very resinous ;
tips of the scales forming transverse ridges ; seeds 2-5.

TERRI-GAREWAL along the Jéddgangé, a tributary of the
Bhégirathi (Bai Bahadur Keshardnand).

Sapwood large, white ; heartwood dark-red, even- and close-
grained, with a scent similar to that of the pencil-cedur ; weight
about 32 lbs. perc. ft. 1t is used for fuel and occasionally burnt fo:
incense,

3. Taxus, Tourn.; G. P. n. 13.

1. T. baccata, Linn. ; Fl. Br. Ind. v. 648 ; Brandis For.
Flora 539, Ind. Trees 696 ; Gamble Man. Ind. Timb. 701. The Yew.
Vern. Thtine_r, Thénidra, Jaunsar.

An evergreen tree, generally middle-sized, but sometimes very
large, with a large spreading crown ; bark reddish-grey, thin, smooth,
lpeeling off in longitudinal shreds. Leaves distichous, 1-1'5 by 'l in.,
inear, often cuspidate-acuminate, dark-green and shining above,
brownish-yellow and somewhat mealy beneath, 1-nerved, narrowed
into a short petiole. Flowers usually dicecious, axiflary. Male fl.
a pedicelled whorl of 3-8 anther-cells on peltate scales. Female fl.
a single erect ovule surrounded by a disk, atthe apex of a scaly
peduncle. Fruit an ovoid berry, ‘3-'4 in. long, the disk developing
into a fleshy covering which overtops and nearly conceals the com-
pressed wingless olive-green seed ; cotyledons 2.

Jaunsar and TeHRI-GAREWAL, 6,-10,000 ft., generally in
shady ravines ; common, but not abundant : J&di Block, Deoban ;
Tatué Block, Mundali; Lambatich ; Rikhshin, ete.

Sapwood white ; heartwood orange-red, close.grained, hard,
smooth, elastic, works and polishes extremely well, but somewhat
slow to season. Annual rings wavy. Medullary rays extremely
fine, very numerous. Weight 44 lbs. per o. ft. The wood is emi-
nently fit for cabinet-work, and is used for bows, carrying-poles and
furniture. The bark is used by Kunawaris as a substitute for tea,
this accounting for the long blazes usually seen on road-side trees.
The fruit is eaten.

Fl. Mar.-May. Fr. Sept.-Nov.
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4. Pinus, Linn.; G. P. n, 26.

Evergreen trees; branches whorled and generally
horizontal. Leaves of two kinds: on seedlings and
Juxuriant shoots single and short; on older shoots and
trees in bundles of 2-5 and usually long, the latter at
first from the axils of the former. Male catkins crowded
at the base of the current year’s shoots. Anther-cells
in pairs, on a short column, connected at the back by
& scale-like connective which is produced at the tip,
several such pairs being imbricately close-packed in each
catkin. Female cones globose or ovoid, generally at the

"end of the current year’s shoots; scales spirally imbri-
cate, open at first, but closing after fertilization ; ovules
2 at the axil of each scale, inverted. Ripe comes ovoid
oblong or cylindrical, usually at the base of the current
year’s shoots ; scales thickened and woody, beaked or
with a square knob at the apex. Seeds with a hard
woody shell, in pairs at the base of each scale, oily,
generally winged ; cotyledons usually more than two.

Analysis of the Species.

Leaves in clusters of 5, bluish-green; cone
cylindrical, with scales not much thick-
ened at the apex . .. . . L. P. excelsa.
Leaves in clusters of 3, light-green; cone
ovoid, with scales much thickened
at the apex . . .« 2. P. longifolsa.

1. P. excelsa, Wall.; Fl. Br. Ind. v. 661; Brandis For.
Flora 510, Ind” Trees 689 ; Gamble Man. Ind. Timb. 704. The
Blue Pine. Vern. Kéil, Hind. ; Chi?, Jaunsar.

A large tree; bark smooth slate-coloured and leathery on
young stems, grey or greyish-brown corky and with shallow fissures
on mature trees. Leaves in bundles of 5, 6-8 in. long, slender.
triquetrous, glaucous on the inner faces (giving the goﬁsge ita
characteristic bluish colour); sheaths entire, deciduous. Male
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catkins *3-'4 in. long, ovoid or oblong. @ones generally 2-3 together,
6-12 in. long when ripe, on peduncles 1-3 in. long, cylindrical, ereot
hefore fertilization, afterwards pendulous ; scales 2-2°5 in. long, 1-1°5
in. -broad near the end, spathulate, not much thickened at the end,
rhomboid at the back. Seeds blackish, ovoid, acute at both ends,
compressed, *25-'35 in. long ; wing about three times as long, obli-
quely truncate ; cotyledons usually 9.

Jaunsar and TEHRI-GAREWAL, 6,-10,000, ft., generally as a
companion of Deodar, for which epecies, if properly guarded against,
it is an excellent nurse in early life. In JAUNSAR it is seldom grega-
rious above 8,500 ft. Qocasionally as low down as 4,000 ft., e.g., in
the Giri valley, Sryra HrrLs.

Heartwood pinkish-brown, moderately hard; annual rings
distinct, marked by a line of compact wood at the outer edge ;
medullary rays very fine and very numerous ; resin ducts smaller
than those of P. longifolia 3 weight 30 lbs. per ¢. ft. The wood is
more durable than that of chir, and is altogether a much better tim-
ber, but is seldom used beyond the hills, the plains people being
doubtful of its qualities, probably from its lighter weight. The
sapwood gives a resin, which, though smaller in yield per individual
tree, is much superior in quality to that of P. longifolia. The wood
of the stumps is used for torches, and tar and pitch car be extraoted
from it by destructive distillation. The leaves may be used to stuf
cushions. In certain years a sweet liquid, commonly known as
honey-dew, is secreted by some Aphids which infest the leaves of the
pines and occasionally of other Coniferous trees. This sweet sub-
stance is collected and eaten by the inhabitants of the Himalaya.
The bark of poles is used like slate for roofing temporary huts.
The seeds are sometimes eaten, although too resinous to be much
relished.

FL Apr.-June. Fr. ripens Sept.-Nov. of the second year.

2. P, longifolia, Roxb.; FL Br. Ind. v. 652; Brandis
Yor. Flora 506 ; [nd. Treest90; Gamble Man, Ind. Timb. 706. The
Long-leaved Pine. Vern. Chér, Hind.; Sarol, Sirli, Kulhdin,
Garhwal and Jaunsar.

A large light-loving tree with a clear straight bole ; bark 1-2
in. thick, outer corky and in thin crisp plates, reddish-brown,—
inner brick-red, vertically and spirally furrowed ; branohes rough,
soon oorky. Leaves in bundles of 3, 9-12 in, long, obsourely tiijue-
trous, light-green ; sheath greyish-brown, persistent, fimbriates
Male catkins *3--6 in. long, ovoid-cylindric. Cones solitary or 3-8
together, 4-8 by 8-5 in. near the base, ovoid, on short stout stalks ;
scales 1-2 by *7 in., beak 4-6-gonous, reflexed, much thickened,
genenally with a sharp black tip. Seeds ‘3-45 in. long, obliquely
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oblanceolate, compressed, with a membranous wing, which is rather
longer than the seed ; cotyledons about 12.

Throughout the SrwaLix and JAUNsAR Divisions, betweeh
2,000 and 6,600 ft. ; generally gregarious, often forming extensive
pure forests. SARARANPUR SIWALIES, 2,-3,000 ft.; Lidudkdt in
the MALEOT HiLLS, 4,-6,000 ft. ; Tons and other valleys in Jauxsar
and TEHRI-GAROWAL, 3,-6,500 ft.

The heartwood is soft, reddish ; annual rings well-marked by
a compact belt of darker colour at the outer edge, inner zone spongy ;
medullary rays fine, numerous ; resin-ducts prominent on a vertical
section ; weight about 41 lbs. per c. ft. The wood is not durable,
specially when exposed to wet. It is, however, used in the hills, and
is rising in the estimation of the plains people of the Punjab, where
it is largely exported for building and other purposes. The sapwood
yields large quantities of resin, from which turpentine and rosin are
manufactured. The charcoal of the bark is muoch prized by Jaunsari
blacksmiths. The seeds are eaten by the hill-people. Other econo-
mic uses are similar to those of Kdil, excepting that the bark is never
used for roofing.

Fl. Feb.-Apr. Seeds shed Api'.-Ma.y next year. The dry
cones remain long on the tree.

The important article of food known throughout Northern
India as Ghilgﬁ&zd is the seed of a pine tree, P. Gerardiana, Wall. ;
F1. Br. Ind. v. 662,—which is a native of AFGHANISTAN, KAFIRISTAN
snd ARID HiMALAYA., Seeds about *8 in. long, oblanceoloid, terete.

5. Cedrus, Loud. ; G. P. n. 27.

1. C. Libani, Barrel., var. Deodara, Hook. f.; Fl. Br.
Ind. v. 653 ; Gamble Man. Ind. Timb. 710. Syn.—Cedrus Deodara,
Loud. ; Brandis For. Flora 516, Ind. Trees 691. The Himalayan
Cedar. Vern. (Devaddru, Sans., whence) Deoddr, Dedwdr, Dewdy
Hind. ; Kelon, Jaunsar.

A very la.rﬁs and tall gregarious tree, probably the largest and
longest-lived in India,* noted for its great beauty; branches and
branchlets horizontal, tips slender and nodding ; crown from pyra-
midal in early life to spherical when mature ; bark greyish- or reddish-
brown, with vertical and diagonal fissures. Leaves 1-1'6 in. long,
acieular, triquetrous, glaucous-green, mostly in dense fascicles, with
a few solitary ones soattered between the fascicles. Male catkins

* There is a section in the Forest College Museum, 27 £, in girth, the
age of which is estimated to be over 800 years, | ’ *
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solitary, at the ends of the branchlets, usually *3-'4 in. long, ovoid.
Anthers as in Pinus. Ovules inverted, 2 at the base of each scale.
Cones always erect, 4-5 in. long by 3-4 in. near the' base, ovoid or
Pyramidal; scales fan-shaped, imbricate, transversely oclosely-
packed in the cone 80 as to expose only the outer edges ; margins
thin. Seeds *35-5 in. long, triangular or broadly orescent-shaped ;
wing triangular, *6-'7 in. long ; cotyledons about 10.

Deodar is found in & distinct zone of its own, which in JAUNSAR
and TEHRI-GARHWAL is between 7,000 and 8,500 ft. In the lower
limit the Blue Pine, and elsewhere the Spruce Fir and the Moru Oak
are itg constant companions.

Heartwood light yellowish-brown, fine- and even-grained,
moderately hard, strongly scented. Annual rings very distinct,
being marked at the outer edge by a fine line of darker colour.
Medullary rays generally very fine but of unequal width ; no visible
resin ducts. Weight 35-40 Ibs. per c. ft. Deodar is one of the three
most important timber trees of India, the other two being Teak and
Sél. The wood is extremely durable, and is proof against white-ants,
and to some extent against wet, on account of the oil which it
contains. It is extensively used for building, is very much in
demand for sleepers, and is the best wood for shingles in North-
Western India. The oil is extracted from it by destructive distilla-
tion, and is used as a remedy §@F ulcers and eruptions, and also for
rubbing on sarndis (inflated sking used for crossing rivers) to keep
them from rotting. The wood is a bad fuel.

Male fl. Sept., Oct. The cones do not begin to grow until
April ; they ripen and shed seeds in Oct., Nov., s.e., about 13 months
after flowering.

6. Picea, Link.; G. P. n. 28,

1. P. Morinda, Link. ; Fl. Br. Ind. v. 663; Brandis Ind.
Trees 692 ; Gamble Man. Ind. Timb. 716. Syn.— Abies Smithiana,
Forbes ; Brandis For, Flora 525. The Himalayan Spruce. Vern.
Ros, Rdi, Jaunsar,

A lofty tree,* with rough greyish-white bark, exfoliating in
thin orbicular scales about 1 in. in diam.; branches horizontal ;
branchlets slender, pendulous. Leaves 1-1'5 in. long, 4-sided. acicu-
lar, stiff, scattered in multifarious spirals round the branchlets (which

* Trees up to 24 ft. in girth and 210 ft. in height have been measured
near Mund4all, J m%sn, 8.803 1t.
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look somewhat like bottle brushes). The bud-scales cohere to form a
conical cap which falls off when the leaves open. Male catkins single,
about *4 in. long, oveid, in the axils of the leaves ; anther-cells adnate
to the stipitate scales. Ovulesinverted, in pairs behind the carpellary
scale, and in the axils of the imbricating seales of the spike which
afterwards becomes the cone. Opnes terminal, 4-6 in. long, 1'5-2 in.
diam., cylindric, pendulous after fertilization, dark-brown when
ripe ; scales with a thin edge, smooth outside, concave, broadly
obovate ; base cuneate. Seeds about 16 in. long, obliguely oblong,
dark-grey, with a broad spathulate obliquely-truncate wing which
is about *5 id. long ; cotyledons 8-10.

JauNsar and TEHRI-GAREWAL, 7,-11,000 ft., associated in
Deodar forests with that species and the Méru Oak, and in higher
elevations with Silver Fir and the Kharshu Oak,—generally affect-
ing sunny aspects.

Wood white with a brownish tinge, rather soft ; medullary rays
very fine and very numerous ; resin-ducts scanty ; weight 30 lbs.
per c. ft. It is used for planks and packing-cases, and for shingles
in the hills. It is an indifferent fuel, but the charcoal is fairly good.
The bark is used for roofing huts, and to make water-troughs.

F1. April. Cones ripen in Oct.-Nov.

7. Abies, Juss™ G. P. n. $1.

1. A. Webbiana, Lindl ; Fi. Br. Ind. v. 654 ; Brandis
For. Flora 528, Ind. Trees 692; Gamble Man. Ind. Timb. 718.
The Himalayan Silver Fir.

A lofty tree with a dense cylindrical crown, pre-eminently
shade-enduring ; branches pendulous, branchlets stout, stiff, spread-
ing horizontally ; bark smooth on young stems, dark-brown or grey
and split into long and narrow scales on old trees. Leaves 1-2 by
*1 in., flat, narrow-linear, narrowed into a short petiole, spirally
arranged but declinate on two sides to appear distichous, glossy
dark-green above with two faint white lines on either side of the
midrib beneath, persistent for at least three years ; tip emarginate,
generally with two sharp cusps. Cones always erect, oblong or
cylindrical, 2-4 in, long, 1'5-3 in. diam., dark-purple when ripe;
gcales olosely imhricate, obovate ; edge rounded, thin, Seede *15-2
in. long, obovoid ; wing twice as long, broadly obovate, truncate ;
cotyledons 5-8.

TERRI-GAREWAL, 8,-13,000 ft. erally in moist shady
northern aspects and ravines, . _’ Sﬂ‘i v }
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Wood white, soft ; medullary rays extremely fine and too
weak to bind together the annual rings which often separate to form
cupshakes. Weight 29 1bs. per c. ft. It is not very durable when
exposed to wet but seema to last well as shingles, and is used locally
for construction in many parts of the Himalaya.

Fl. Apr. Cones ripen in Sept.-Oct.

Var. Pindrow, Brandis; Fl. Br. Ind. v. 656. Vern Morindd,
Jaunsar,—differs from the type by having longer leaves (2-3 in.), and
more slender cylindrical cones (about 1'5 in. in diam.).

This lofty and graceful tree is common in JAUNSAR and
TERRI-GAREWAL, 8,-10,000 ft., generally on northerly aspects and
in shady localities, and often attains an enormous size, trees up to
250 ft. in height and 25 ft. in girth having been found at Mundéli.
It is important in the Deoban Range as a fuel tree.
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*4+* Generic names printed in heavy types are those which have
been incorporated in the Analyses, but page numbers have
been omitted in the case of those Genera whose characters
have not been separately described. Genera in ordinary
small types are those which are not included in the Analyses
and whose species are only briefly noticed. Names in small
Italics are synonyms not accorded precedence in this Flora.
Divisions and Families are in Roman capitals, while Orders
are in Italic oapitals.

Abelia
triflora, R. Br. . 234

Ables
Smithiana, Forbes. 433
‘Webbiana, Lindl. . 484

var. Pindrow,

Brand. . . 435

Abrus
precatorius, Linn. . 151
pulchellus, Wall. . 1562

Abutilon
indicum, @ Don . 59
ramosum, Guill. &

Perr. . . b9
Acacia . . 174
arabica, Willd. . 175
cwsla, W. &£ 4. . 178
Catechu, Willd. . 177
concinna, DC. . 177
eburnea, Welid. . 176
Parnesiana, Willd., 175
Inteia, Willd. . 178
var. cesta, W. & A.178
pennata, Willsa . 179
ACANTHACEZ 6, 19, 303
Ager . 116
cwsium, Wall. 117
caudatum, Wall. . 118
levigatum, Wall. . 117
oblongum, Wall. . 116
pictum, Thund. . 119

villosum, Wall. . 118
Acorus
Calamus, Linn, xiil, 414
Acronychia,
laurifolia, Bl. . 73
Actma

spicata, Linn. . 31
Actinidia

callosa, Lindl, . 53
Adhatoda

Vasics, Nees . 809
Adina

cordifolia, Hook. 1. 238
ZEchmanthera

tomentosa, Nees . 304

var. Wallichii, . 804

Nees. . 804

Egle

Marmelos, Correa . 78
Zschynomene

aspera, Linn. . 163
ZEsculus

indica, Colebr. . 118
Alangium

Lamarckii, Thw., 227
Albizzia . 179

Julibrissin, Boivin 182

Lebbek, Benth. . 180

lucida, Benth. . 183

mollis, Botvin . 182

odoratissima, Benth.181

procera, Benth. . 181
stipulata, Botvin., 183
var. Smithiana,

Roxb. . 188
Thomsonli, Brandis 181
Alnus . . 306
nepalensis, Don , 397
nitida, Endl. . 397
Alstonia
scholaris, Br. . 277
Alysicarpus
vaginalis, DC. . 168

AMARANTACEZ 6, 20,

828
AMENTALES 22, 386
AMOMALES 28, 406
AMPELIDEZE . 107
Amphicome
emodi, Zéndl. , 808
ANACARDIACEXE 38,
14, 128
Andrachne
cordifolia, Myeld,
Arg. . . 356
Andromeda |
ovalifolta, Wall. , 257
Andropogon / .
Nardus, Linn. . 424
Schenanthus, Linn.424
Anemone
obtustioba, Don . 31
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rivalarls, Ham. . 81
vitifolia, Ham. . 81

ANGIOSPERM3 1, 2-24,
27-424

Anogelssus

latifolia, Wall. 210
Anona

reticulata, Linn.., 386

squamoss, Iinn. . 36
ANONACER  2,10,35
Anthisterla

gigantea, Cay. . 424
Anthocephalus

Cadamba, Mig. 240
Antidesma

diandram, Roth . 852
APETALE 1, 6, 20-22,

328-404
APOCYNACEZX 5,18, 275

AQUIFOLIACEZE 1,313,

8
ARACEE . 7,24, o
ARALES 24, 414
Aralia

cachemirica, Dene. 223
ARALIACEE 4, 15, 223
Ardisia

humilis, Vahi, 258
Argyreia

Roxburghii, Chois. . 208
Artemlsia

vulgaris, Linn. . 250

ARTOUARPER 358, 359, 366
Artocarpus
integrifolia, Linn. . 379

Lakoochs, Rozb. ., 879
Arundinaria . 417
faloata, Nees . 417

Falconeri, Benth. . 418
jaunsarensis, Gam-
ble . . 418
spathiflora, Trin. . 417
Arundo

Donax, Linn. . 424
ASCLEPIADACEXS, 18,
282

Asparagus . . 408

adscendens, Rozb. xii, 400
filicinus, Ham. . 409
racemosus, Willd. . 409
Aspidopterys
lanuginosa, A, Juss. 71
nutans, A. Juss. . 70
nutans, Hook./f. . 71
Wallichii, Hook. /. 170

ASTERALES 18,248
Atylosia

mollis, Benth. . 164

scarabgoides, Benth.164
Azadirachta

indica, 4.Juss. . 83
Baliospermuin

axillare, Bl. . 367
Bambuss . 418

arundinacea, Willd.420

nutans, Wall. . 419
BAMBUSESR . . 416
Barleria

cristata, Linn. . 810

strigosa, Willd. ., 310
Barringtonia

acutangula,Gertn, 216
Bassia . . 269

butyraces, Rozb. . 260

latifolia, Roed., . 260
Bauhinfa . . 169

malabarica, Rozd. 170

purpurea, Linn, . 172

racemosa, Lam. . 169

retusa, Ham. . 170

Vahli, W. & 4. . 171

variegata, Innn. . 172
BERBERIDACEZE 2, 10,
38

Berberis . . 3
aristata, Rozd. . 41

var. floribunda,
Wall, . . 42
aslatica, R . 42

coriaria, Royle ., 42
Lycium, Royle . 42
nepalensis, Spreng. 40
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umbellats, Wall. , 41
Vulgaris, Linn. 41
var. ®tnensis, sp.,
Presl, . .4
Berchemia . . 101
Edgeworthii, Lasw-
son. 102
floribunda, Brongn. 102
lineata, .DC. . 102
Betula . . 895
acuminata, Wall.". 396
alnoides, Ham. . 396
Bhoypattra, Wall. .395

utilis, Don. 265, 306
BETULEE . 394, 395
BIGNONIACEZE 5,19,

301
Bischofia (Bischoffia)

javanica, Bl.. . 851
BIXACEZE 1,2, 10, 45
Boehmeria . 379

macrophylla, Don 380
platyphylla, Don , 381
Var. scabreua,

Wedd. . . 381

rugulosa, Wedd. . 380
Bombax

malabaricum, DC. 68

BORAGINACEZXE b, 19,

204
Bosia
Amberstiana,
Hook. J. . 824
Boswellia
serrata, Rozb. . 81

thurifera, Coleb. , 81
Bridelia (Briedelia) 345
montana, Willd. . 346

retusa, Spreng. . 846
Broussonetia

papyrifera, Vent. 366
Buchanania

latifolia, Roab. . 120
Buddlela . . 202

aslatica, Lour. . 293

paniculata, Wall. 202
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BURSERACSZE 1,38, 136
Butea .
P frondoss, Roxb. . 155,
887
Buxus
sempervirens, ILinn.
344
CRSBALPINE®R . 135,164
Cesalpinia . . 185
Bonducella, Flem. 1685
sepiaria, Rozh. . 166
Calamus
tenuis, Roxb. . 412
Calliearpa
macrophylla, Vahl 311
Calosanthes
sndica, Bl. . 301
Calotropis . 285
Acia, Ham, . 286
gigantea, R. Br. . 285
procera, R. Br. 286
CALYCIFLORAE 1,4,

14-16, 185-230

Camellia

Thea, Link . . b4

theifera, Griff. . 54
Cannabis

sativa, Linn. . .385
CAPPARIDACE X 2, 10,43
Capparis

horrida, Linn, 44

sepiaria, Iinn. . 46

spinosa, Linn, ., 44
CAPRIFOLIACEZ 5, 16,

231

Capsicum B 800
Caragana

brevispina, Royls 144

Gerardians, Royle 144
Carallia

integerrima, DC. ., 206

lucida, Roxb. . 206
Careya

arbores, Rozb, . 214

‘herbacea, Rozb. . 215

Carissa
Carandas, Zinn. ., 277
diffusa, Roxb. . 278
spinarum, 4. DO. . . 276
Carpinus . . 898
faginea, Lindl, . 899
viminea, Wall. . 399
OARYOPHYLLALES 15%,
Caryopteris. . 818
grata, Benth. . 318

‘Wallichiana, Schauer
819

Casearia . . 221
graveolens, Dalz. . 222

tomentosa, Rozb., 222
Cassia
Fistuls, Linn. . 166
mimosoides, Linn. 188
occidentalls, Linn.. 167
Tora, Linn. . 167
Catamixis
baccharoldes, Tho. 260
Cedrela . . 84
serrata, Royle . 86
Toona, Rozb. . 8
Cedrus
Deodara, Loud. . 432
Libani, Barrel. . 432
var. Deodara. 432
H./.

CELASTRACEA]L, 8, l:é
CELASTRALES 18,89

Celastrus 93
acuminata, Hook. l. 95
montana, Rozb. 96
paniculata, Wolld 98
Royleana, Wall. . 94
rufa, Wall. . . 94
spinosus, Royle . 94

CELTIDE® . 3808, 860

Celtis
australis, Linn. ., 860

C’EENOPONDIALE.ZZZS,
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Cinnamomuym . 826
Camphors, Linn. 826

Tamala, Fr. Nees. 326
zeylanicum, Breyn. 326
Cissampelos
Pareira, Linn, .
Citrus
Aurantium, Zinn.
decumana, Linn..
medica, Linn. .
Clausena
pentaphylla, DO.
Wampl, Blanco .
Clematis . .
acumipata, DO.
barbellata, Edgew.
Buchsananiana, 2C. 80
connata, DC. . 20
Gouriana, Rozb. . 20
grata, Wall. . 80
montana, Ham. . 28
napaulensis, DC.. 28
nutans, Royle. [. 80
puberula, H, 7. & Th. 29
Clerodendron ., 316

infortunatum,
Gertn. . 818

serratum, Spreng,. 316
Siphonanthus, Br. 317
Cocculus . . 8
laurifolius, DC. ., 37
villosus, DC." . 87
Cochlospermum
Gossypium, DC. .
Coffea
arabica, Linn. ., 246
bengalensis, Rozd. 246

Coix
Lachryma-Jobi, Linn.

ili, 428
Colebrookia
oppositifolis, Smith 820
Colocasia
Antiquorum, Schott 414
COMBRETACEX 1, 4,
15, 207

(]

88

78
78
KA

"
77
27
80
20

46
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Combretum
decandrum, Rozb. 211
nanum, Ham. . 211

COMPOSITXE b, 18, 248
CONIFERZE . 7, 26, 426

Cryptolepls
Buchanani, Roem.
& Sch.
Cudrania
javanensis, Trecul.

284

OONVOLVULACEZXE b6, Cupressus

10, 207

Corchorus
olitorius, ZLinn. 68
Cordia . 204
Myxa, Linn. . 205

vestite, H. . & Th. 295

Coraria
nepalensis, Wall. .
OORIARIACEX I, 8'11342‘

CORNACEZXE 4,16, 226

182

sempervirens, Linn. 427

torulosa, Don 427
CUPULIFERE 304
Curcuma

longa, Linn. . 405
Cuscuta

reflexa, Rozb. . 209
|Cyelostemon

assamicus, Hook. f. 850
Cydonia .. 220
CYPERACEZR 7, 24, 415

Cornus 228
capitata, Wall. . 228 Dedalacanthus
macrophylia, Wall. 228 nervosus, 7. dnders. 310
oblongs, Wall. 229 Dalbergia . 160
OORYLER 894,898  hircina, Ham. . 162
Corylus lanceolaria, Linn. 161
oolurna, Linn. . 809 Iatifolia, Rozb. . 161
Qostus paniculata, Roxb. ., 162
speciosus, m. . 408 sericea, G.Don . 162
Cotoneaster 4,108  Biss0o, Roxh. . 180, 387
acuminate, Zindl. 100 DAPHNALES 20, 825
baoillaris, Wall. 109 Daphne
var. affinie, Lindl. 190  cannabina, Wall. 6, 332
buxifolia, Wall. 200 papyracea, Wall. . 832
microphylls, Wall. 200 Daphniphyllum
multifiora, Bunge 200  himalayense, Muell.
nummularia, Fisch. 200 Aarg. . . 851
rosea, Edgew. . 102 Datura . 800
thymifolia, Hort. . 200 Debregeasia . 882
Crategus bicolor, Wedd. . 883
crenulata, Rozb. . 107  hypoleucs, Wedd. . 383
Pyracantha, Pers. 197  longifolia, Wedd. . 383
Crateva velutina, Gaud. ., 883
religiosa, Forst. 45 Deeringia
Crotalaria . . 188  celosioides, Br. . 323
juncea, Linn. . 189 [Delphinium
_sericea, Rete. 188  denudatum, Wall., 81

. 'taleagons, Roxb. . 189

vestitum, Wall. xii, 81
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Dendrocalamus . 420
Hamiltopii, Nees &

Arn. . . 422
strictus, Nees . 421
Desmodium . . 146
Cephalotes, Wall. . 147 |
concinnum, DC. . 151
floribundum, G. Don 150]
gangeticum, DC. . 161

gyrans, DC. . 150
var. Roylei,

W.& A2 . 150
laburnifolium, DC. 148
latifolium, DC. . 149
laxifiorum, DC. , 150

parvifolium, Baker. 151
pulchellum, Benth. 148
sambuense, DC. . 150
tilisfolium, @. Don 149

triquetrum, DC. ., 148
Deutzia . 202
corymbosa, Br. ., 202
staminea, Br. . 208

DICOTYLEDONS 1,2.6
9-22, 27-404
Dillenia

indica, Linn. . 82
DILLENIACEZX 2,10, 81
Diospyros . 262
cordifolia, Rozb. . 262
Embryopterjs, Pers. 264
Kanjilali, Duthée xii, 263
Melanozylon, Roxb. 264
montana, Roxb. . 262
tomentosa, Rozb. . 264

DIPTEROCARPACEZXE
1, 2,11,65
DISCIFLORE . 1,8,
12-14, 69-134

Dodonza

viscosa, Linn. . 119
Dregea

volubilis, Beath. . 200
EBENACEZXE 5, 18, 261
BEBENALES . 17,258
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Echinops lacerus, Ham. ., 91
echinatus, DC. ., 250  pendulus, Wall. .
Ehretia . 206 tingens, Wall. ., 90
acuminats, R. Br. 296 |[Euphorbia. 342
levis, Rozb. . . 207 Nivulia, Ham. . 848
serrata, Roxb. . 206  Royleans, Boiss. . 843
ELEAGNACEE 6 21,333 [EUPHORBIACEZE 1, 6,
Eleagnus . 833 21, 340
latifolis, Linn. . 834 |Evpzzonauws 21,340
umbellata, Thund. , 334 Burya
Elmodendron acuminata, DC. 53
glaucum, Pers,. . 956  japonica, Thunb. 58
Raxburghti, W. & A. 95 Ezomcaria
Elsholtzia insignis, Muell.
polystachya, Benth. 321 Arg. . . 856
Embelia sebifera,  Muell,
robusts, Rozb. . 257 Arg. 865
Engelhardtia FAGACEE . 6, 22, 304
Colebrookiana, 14ndl.308 |Rpieus . 865
Ephedra Arnottiana, Mig. 871
vulgaris, Rich. . 4256  bengalensis, Linn. 869
ERICAOER , 517, 251  Carles, Linn. 876
ERICALES, . 17,251 clavata, Wall. 373
Eciobotrya cordifolia, Roxb. . 3871
japonica, Lindl. . 200 Cunia, Ham. . 375
Eriophorum elastica, Roxd. , 869
comosum, Wall. ., 416 foveolats, Wall. . 375
Brythrina gibbosa, BI. . 868
suberosa, Rozb. ., 153 Var, parasitica,
var. glabrescens, 8p., Kanig.] 368
‘Prain. . 154 ,» tuberculata,
Bucalyptus . 216 8p., Rozb.. 869
citriodora, Hooker. 216  glaberrima, Bl. 870
globulus, Labill . 216  glomerata, Roxd. . 878
tereticornes, Smith 218  heterophylld, Linn. 373
Bugenia . . 212 hispida, Linn. . 874
Jambolana, Zam. 213  infectoris, Rozb. . 872
Jambos, Linn. . 214 var. Lambertiona,
operculata, Rogb.. 118 8p. Mig. . 878
Buonymus. . . 90 nemorsalls, Wall. . 876
echinatus, Wail. . 92 var. Pieldingii,
fimbrincus, Wall. 91 Mig. . . 876
frigidus, Wall. . 91 palmats, Forsh. . 376

Hamlltonianus, Wall, 02

parasitics, Konlg . 868
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religioss, Linn. ~ , 871
retuse, Linn. * . 870

var, nitida Thund, 370
Roxburghii, Wall. 877
Rumphii, Bl . 37
s@mocarpa, Mig. . 874
scandens, Roxb. . 375
trachycarpa, Miq. . 878
tuberculata, Wall, . 874
virgata, Roxb. . 876

Flacourtia . . 0
Cataphracta, Roxd., 47
Ramontchi, L'Herst 47

Flemingia . 157
Chappar, Ham. , 158
congesta, Rozb. . 160

var. semialais, .

Roxb. . 150
paniculata, Wall. . 158
prostrata, Rosb. , 160
semialata, Rosb. . 159
stricta, Rozb. . 159
strobilifera, R, Br. 158

Flueggea
microcarpa, Bl. , 849

Fraxinus
floribunda, Wall. . 271
GAMOPETALE 1,5,
16-20, £81-323

Gardenia
turgida, Rozb. . 244

Gardneria

angustifolis, Wall. 208
Garuga

pinnata, Rozb. . 81
GENTIANALES 18, 266
Gerbera .

lanuginosa, Benth. 260
Girardinia

heteropbylls, Dene, 885
GERANIALES 12, 60
Glochidion . . 847

lanceolarium, Dals. 348

velutinum, Wight . 848
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GLUMIPLORE 7,24
415-424

Glycosmis

pentaphylla, Correa 74
Gmelina

arbores, Linw. , 814
GNETACEE 7,25,425
Gongronema

nepalense, Dens. o 287
Gossypium

barbadense, Linn, 59

herbaceum, Linn., 69
Gouania

leptostachya, DO. 108

GRAMINE® 7, 24, 416

Grewis . . 64
asiatica, Linn. . 66
var. vestita, Wall. 67
elastica, Royle . 66
Mevigata, Vahi . 68
oppositifolis, Roxb. 65
polygams, Rozd. . 68
sapides, Rozb. . 67
scabrophylia, Rozb. 67
selerophylla, Roxb, 67
veatita, Wall. . 66
GUTTIFERALES 11, 61
Gymnema

tingens, W. & A, . 286
GYMNOSPERMS 1, 7, 25,
424-435

Qymnosporia

acumsinata, Hook. . 96

montana, Boxdb. , 96

Royleana, Wall, ., 94

rufa, Wall. . . 94
Hamiltonia

suaveolens, Rozb. . 247
Hedera

Helix, Iinn. . 226
Heliéteres

1sory, Linn, . 08
‘nnmu

Ianceolatus, Brandée 107

Heptapleurum

venulosum, Seem. .

Heteropanax
fragrans, Seem. .
Heterostemma
alatum, Wight .
Hibiscus
esculentus, Iinn. .
mutabills, Zinn. .

224

205

289

69
59

Rosa-sinensis, Linn. 59

syriacus, Linn. 59
HAippophad
rhamnoides, Iinn. 834
salicifolia, Don. 835
Hiptage
Madablots, Gartn. 70
Holarrhena
antidysenterica,
Wall. . . 278
Holbeellia
latifolia, Wall. 89
var. angustifolia,
Wall. 39
var. latifolia, Wall. 89
Holmskioldia
sanguines, Retz. . 317
Holoptelea
integrifolia, Planch 360
Houttuynia
cordata, Thund. . 824
Hovenla
dulels, Thunb. . 106
Hydrangea
altissima, Wall. . 201
Hymenodictyon
excelsum, Wall. . 240
HYPERICACE£2,11,61
Rypericum . Bl
cernuum, Rozb. . 52
patulum, Thund. . 62
Ie¢hnocarpus
fragrans, Wall. . 281
frutescens, Br. . 281

INDEX To BoranioAr Nawmes,

Iex . . . 87
dipyrens, Wall. . 89
excelsa (exsulca),

Wall. . . 88
odorats, Ham. . 89

ILICINEX , . 87
Indigofera . . 139
atropurpurea, Ham, 140
Dosus, Ham. . M2
Gerardiana, Wall. . 140

var. heteranida . 140
hebepetals, Benth. 141
heterantha, Wall. . 140
hirsuta, Linn. . 148
pulchells, Road. . 141

Inula
* Cappa, DC. . . 249
cuspidata, Clarke . 249

Ipomea
bona-nox, Linn. . 200

Ischemum
angustifolium,Hack. 428
Itea
nutans, Royle . 204

Jasminum ., 267
arborescens, Willd. 208

var. Iatifolia,

Rozb. . . 269
dispermum, Wall. . 269

grandifiorum, Linn. 270
Mrsutum, Willd. . 268
humile, Linn. 6, 266,

267,269
officinale, Zinn. . 200
pubescens, Wilid. , 268

revolutum, Sims, . 269

Jatropha

Curcas, Linn. 362

JUGLANDACEZR 1, 6,
232, 302

Juglans

regia, Linn. . . 802
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{Juniperus . xiii, 487
macropods, Boves. . 428

recurva, Ham. . 428
var. squamata,
Parlat. . .428
Eydia
calycina, Rozb. . b7
LABIATXE . 6,20, 820
Lagerstreemia . 219

PFlos-Beginw®, Retz,, 220

indica, Linn. . 219

parvifiora, Rozb. . 219
LAMIALES 19, 310
Lantana

Oamara, Iinn. . 319

indica, Rosd. . 3819

LAURACEZ 6,21, 325
Lawsonia

alba, Lamb. . . 218
Lecythea

salicina, Lev. . 389
Leea .1m

alata, Edgew. 112

aspera, Edgew. 112

LEGUMINOSAE ¢, 14,135

Leptadenia
reticulata, Wight . 200
Leptodermis
lanceolata, Wall. ., 247
Lespedeza . 144
eriocarpa, DC. . 145
var. Falcoreri,
Prain . 145
macrostyla, Baker . 145
serices, Miq.. . 145

stenocarpa, Mazim. 145
Lettsomia

Thomsoni, Clarke . 299
Leucomeris

spectabilis, Don
Leycesteria

formoss, Wall. .

. 248

237

Ligustrum
compactum, Hook.

1.& Th, , . 274
LILIACE&E 7, 28, 406
LILIALES . 23,408
Lilium

glganteum, Wall. . 410

Limonia
acidissima, Linn. . 75
crenulata, Roxb, 75
LINACEZ . 1, 8, 12, 69

Linociera
intermedia, Wight xii,
272

Litseea 6, 320
chinensis, Lamk. , 829
elongata, Wall. . 830
lanuginosa, Nees . 331
polyantha, Jugs. . 330
sebifera, Pers. . 329
umbrosa, Nees . 331
zeylanica, Neos . 331

LOGANIACEZ b, 18, 202

Lonicera . 234
alpigens, Linn. . 236
angustifolia, Wall. 235
orientalis, Lamk. 236
purpurascens, Hook.

/. & Th. . . 285

quinguelocularis,

Hardwick 236

LORANTHACEZR 1,8,

21, 335

Loranthus . 1, 336

cordifolius, Wall. . 387

ligustrinus, Wald. 336

longiflorus, Desr. 337
puiverulentus,

Wwall. . 837
Scurrula, Linn. . 336
vestitus, Wall. 337

Lycopersicum . 800

LYTHRACEZ 4, 16, 217

Macaranga
indica, Wight ., 854

443

Machilus . . 826
Duthiei, King mas. 327
Gamblei, Eing mse. 327
odoratissima, Nees 327

Mesa
indica, Wal. . 256

MAGNOLIACEE 2, 10, 83
Mallotus
philippinensis,
Muell. Arg. . 863

MALPIGHIACERE 1,8,;%,
MALVACEZX 1,2, 11,56

MALVALES 11, 56
Mangifera

indica, Linn. . 120
Maoutia

Puya, Wedd. . 384
Marlea

begonisfolia, Rozb. 227
Marsdenia . . 287

Roylei, Wight 288

tenacissima, W. & 4. 288
MELASTOMACEZR 4,215,
16

Melia

Azadtrachta, Linn. 83
Azedarach, Linn,. 83

indica, Juss. . 83
MELIACEZ 1, 3, 12, 82
Meliosma . 122

dilleniefolia, B.. . 128

pungens, Wall, . 123
Memecylon . 216
MENISPERMACEZE 2,

10, 36

Mentha

piperita, Linn. ., 822

sativa, Linn. . 822
Meriandra

strobilifera, Benth, 822
Michelia

Champaca, Lsnn, . 38
Mfliusa

velutina, H./. & Th. 86
Millettia
auriculata, Baker , 142
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Millingtonia
hortensis, Linn. . 303
Mimosa
pudica, Linn. . 174
rubicaulis, Lam. . 174
MiINOSER .1,186, 173
Mimusops
Elengi, Linn. . 261
hexandra, Roab. . 261

MONOCOTYLEDONS 1,
7, 28-24, 405-424

Moraz 358, 362
Moringa
pterygosperma,
Gertn. . . 134
MORINGACEX 3, 14, 133
Morus . . 864
alba, Linn. . . 864
indica, Zinn. . 365
serrata, Rowb. . 365
Mueuna . 152

atropurpurea, DC.. 152
eapitata, W. & 4. . 163

imbricata, DC. . 153
pruriens, DO. ¢ . 158
Murraya . .78
exotica, Linn. . 7
Keenigll, Spreng. . 76

Musa
saplentum, Linn. . 405
MYRICACEZE 6, 22, 385

Myriea
Nagt, Thund. . 386
sapsda, Wall. . 386
Myrsine . 256
africana, Linn, , 257

semiserrata, Wall. . 257
MYRSINACEE 1,6, ;7,
55

MYRTACEZR1, 4, 15, 212

MYRTALES 14, 200
Nephellum '
Litchi, Camb. . 120
Nerium
odorum, Solund. . 280

InpEX TO BoranicarL Names.

Nicotiana . . 800 [ Periploca
Nyectanthes calophylla, Fale. . 284
Arbor-tristis, Linn. 270 | Persea . . . 328
PERSONALES 19, 301
Ocimum Petalidium '
sanctum, Iinn. . 322
odina 4 barlerioides, Nees . 309
Wodier, Rozb. . 130 PETALOIDERE 40,"-42136
OLACACEZE .1,8,18, 88 Philadelphus L]
OLACALES 12,88 | coronarius, Linn. . 203
Olax Phlogacanthus
nana, Wall 87 | thyrsifiorus, Nees 308
Olea . . . 273 | phbe
cuspidata, Wall. . 273 | janceclata, Nees . 328
ferruginea, Royle . 273 | phoanix .41
glandulifers, Wall. 274 acaulls, Bugh. . an
OLEACEZE .5,18,268 | phymils, Rayle . 412
Oroxylum v* sylVestris, Razh. . 412
indicum, Vent. 225, 801 Phragmites
Orthanthera communis, Trin. . 424
viminea, Wight . 201 | ggxa Trin. . 42¢
Osbeckla Phyllanthus
chinensis, Linn. . 217 Emblica, Linn. . 846
stellata, Wall. . 216 | yon000larius, Muell.
Osyris Arg. . . 848
arborea, Wadl. . 840 nepalensis, Muell.
Ougeinia Arg. . .848
dalbergioides, Benth. 146 parvifolins, Ham. . 349
Peonia Physalis . 300
emodi, Wall. . 381 |Plcea
PALMAE . 7, 24,410 Morinda, Link. . 433
PALMALES . 24,410 | Plerasma
PAPILIONEA 135, 136 quassioides, Bennett 80
PARIETALES 10, 43 | Plerls
PASSIFLORALES 15, ovalifolia, D. Don 261,
221 268
Pavetta Plous . - 430
indica, Linn. . 245 | excelss, Wall. . 430
var. toment Gerardiana, Wall. 431
Rozb. . . 245 | longifolia, Rozb. . 431
tomentosa, Smith . 245 | Piper
Pentapanax Betle, Linn.'. . 824
parasiticum, Seem. 224 | brachystachyum,
Pergularia Wall. . . 825
Pallide, W. & 4. . 280 | longum, Linn. - . 824
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PIPERACEZXE 6, 20, 824
°IPERALES 20, 824
iptanthus

nepalensis, D. Don 137
“{stacia 4
128

integerrima, Stew.
PITTOSPORACBE 48
Pittosporum . 49
eriocarpum, Royle . 50
floribunduney, . &
A, . . 40
Plecospermum
spinosum, Trecul . 863
Plectranthus
rugosus, Wall. . 322
ternifolius, Don. . 822
flumeria
acutifolia, Potret . 282
2odophyllum
emodi, Wail. A
Pogostemon
parvifiorus, Benth, 322
plectranthoides,
Degf. . 322
POLEMONIALES. 19,
204
POLYGALES. 10, 48
POLYPETALZE ' 1,24,
9-16, 27-230
Populus
ciliata, Wall. . 391
Porana
paniculata, Rogb. . 298
Potentitla
fruticossa, ZLinn. . 200
Pouzolzia
viminea, Wedd. . 381
Premna . . 813
barbata, Wall. . 814
herbaces, Rozb. . 314
latifolia, Roab, . 813
var. mucronata,
Roah. . 818

PRIMULALRS 17, 265

Prinsepia 7
utilis, Royle . . 187
Prunus . . 185
armeniaca, Linn. . 186
Cerasus, Linn. . 187
communis, Hudson
var. insititia . 187
Padus, Linn. . 186
persica, Benth, . 186
Puddum, Rozb. ., 185
Psidium . 215, 220
Guava, Radds. . 215
Pterospermum
acerifolium, Willd. 62
lanceeefolium, Rozd. 63
Pueraria
tuberosa, DC. . 156
Punica
Granatum, Linn. , 220
Putranjiva
Roxburghli, Wail., 349
Pyrus . 4, 196
Aria, Ehrh. . 198
communis, Linn., , 197
foliolosa, Wall. ., 197
lanata, Don . . 196
Malus, Linn. . . 197
Pashia, Ham. . 196
variolosa, Wall, . 195
ursina, Wall, . 197
QUERCINBS 394, 400
Quercus . 400
ahnulata, Sm. . 408
dilatata, Lindl. . 402
glauca, Thunbd. . 403
incana, Rowb. 252, 258,
402
semecarpifolia, Sm. 401
serrata, Thunb. . 404
QUERNALES 22,892
Quiaqualis
fndica, Linn. 24

45
RANALES . 10,21
Raudia . . 242
dumetorum, Lamk. 244
tetrasperma, Benth.

& Hook. /. . 248
uliginosa, DO. . 243
RANUNCULACEZX 1,2,

10, 27
Rauwolfia
serpentina, Benth. . 282
Relnwardtia
trigyna, Planch. . 69
RHAMNACE A1, 3,13, 96
Rhamnus . 102
dahuricus, Pall. . 104
Persicus, Boiss. . 108
Procumbens, Edgew.106
purpureus, Edgew . 104
triqueter, Wall. . 106
virgalus, Roxb. . 104
RHIZOPHORACEZE. 4,
15, 208
Rhododendron . 262
Anthopogon, Don 254,
396
arboreum, Sm. 252, 253
campanulatum, Don 254
lepidotum, Wall. . 254
Rhus . . . 12¢
Cotinus, Linn. . 126
parviflora, Rozd. . 126
punjabensis, Stew.. 128
semi-alata, Murray 126
succedanea, Linn. xil,
127
vernicifera, DC. |, 127
Wallichii, Hook. 1. . 127
Rhynchosia
pseudo-cajan, Camb. 167
Ribes 4, 204
glaciale, Wall. . 204
rubrum, Iinn. , 205
Ricinus
communis, Zinn. . 357
Rivea

ornata, Chois. . 2908
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Rosa .. 4108
macrophylla, Zindi.
var. minor, Lindl, 194
moschata, M. . 194
sericea, Lindl. . 104
{ROSACEXE . 4, 14,184
ROSALES . 14,136
Roylea
elegans, Wall. ., 821
RUBIACE® b, 18, 237
RUBIALBS . 16,281
Rubus .. 189
béflorus, Buch, , 102
biflorus, Ham. ., 192
ellipticus, Sm. . 191
flayus, Bam. . 191
lagiocarpus, Sm. 102
macllentus, Camd. 191
piveus, Wall. . 190
paniculatus, Smith 100
BUTACEE 1,3,12,71
Sabla . . 121
campanulata, Wall, 121
paniculata, Edgew. 122

SBABIACEZR 38,314,121
8accharum . .

arundinaceum, Refz. 428
Sageretia

oppositifolia,

Brongn. . 108

SALICACEZE 5, 22, 386
Salix . . 887

acmophylla, Botss, 388
alba, Iinn, . . 388
babylonica, Linn, . 389
daphnoldes, Villars 390
elegans, Wall. . 889
fiabellaris, Anders.. 391
Lindleyana, Wall, . 891
tetrasperma, Rowh. 887
Wallichiana, Anders.390
SAMYDACEXE 1,4, 151,

SANTALACELZK 8, 21, 339
 SANTALALES 21,38

Santalum
album, Linn. . 840
SAPINDACEXE 1, 8,1132,
1

SAPINDALES 13,112
Sapindus . 116
detergens, Rosb. . 115
Mukorossi, Geertn.. 115
Sapium . . 356
insigne, Benth. . 356
sebiferum, Rozb. . 866
SAPOTACEA 5, 18, 268
Sarcococea
pruniformis, Lindl. 843
saligna, Muell. Arg. 848
Saurauja

napaulensis, DO. . b4
Saxifraga
ligulata, Wall. . 205

SBAXIFRAGACEZE 4, 14,

201
Schizandra 2, 83
grandifora, Hook. 7.

& Th. 34
propinqusa, Hook. /.
& Th. . . 84
Schleichera
trijuga, Willd. . 114
Bcindapsus
officinalis, Schotz ., 414

SCITAMINEZE 7, 28, 405
Securinega
obovaia, Muell. Arg. 349
Semecarpus
Anacardium, Zian. £.131
Sesbania
gyptiaca, Pers.
Shorea
robusta, Gerin.
.Shuteria
vestita, W. & 4. . 164
Sida
carpinifolia, Linn.
cordifolia, Linn. ,
thombifolia, Linn,

. 148

65

59
69
59
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Siegeabeckia
orientalis, Linn. xti, 249
SIMARUBACEZXE 3, 172,
']

Skimmia
Laureola, Hook.7. 74
Smilax . . 407
aspera, Iinn. . 408
madrophylls, Rozb. xii,
407

parvifolia, Wall. . 408

prolifera, Rogd. . 407

vaginata, Dene. . 408
SOLANACEZE 5, 19, 209
Solanum

indicum, Linn. . 300

Melongena, Linn.. 300

tuberosum, Linn.. 300

verbagcifolium,
Linn. . 300
Sophora
mollis, Grah, . 162
SPADICIFLORE 7,23,
410-414
Spatholobus
Roxburghii, Benth., 154
Spirea . 187
bella, Stms. . . 188
canescens, Don . 189
sorbifolia, Linn. . 188
vaccinifolia, Don . 180
Spondias
mangifera, Willd. . 132
Sponig
orientalis, Planch, , 361
politoria, Planch. . 862
Staphylea
Emodi, Wall. . 120
Btephania
rotunda, Lour. . 38
Stephegyne
parvifolia, Korth. 239
Sterculia . . 60
Julgens, Wall. , 61
pallens, Wall. . 61
villosa, Rogb. . 61
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STERCULIACE R 1,8,
. 11, 60

Steriospermum
suaveolens, DC.
Streblus
asper, Lour,
Strobilanthes
alatus, Neeg [E——
angustifrons, Clarke 307
atropurpureus, Nees 308

auriculatus, Nees . 306

Dalhousianus,

Clarke

Ppentstemonoides,

T. Anders.

Wallichii, Nees . ...
STYRACEX 1,5, 18, 2656
Symplocos

crateegoides, Ham. 265
Syringa

Emodi, Wall. 270
Tabernsmontana

eoronaria, Br. 278
Tamarindos

indica, Linn, . 168

TAMARICACEZR 1,2, 161d
Tamarix
dioica, Rozd,
Taxus
baccata, Linn.
Tectona
grandis, Linn. , 812
Tephrosia ’
candida, DC. . 143
Terminalia
Arjuns, Bedd. . 2)0
belerica, Rozb. , 208
Chebula, Retz. . 208
tomentosa, W. & 4. 209
TERNSTREMIACE £

) 1,2, 11, 52
Tetradenia . . 329
Tetranthera

laurifolia, Jacq. . 329

[THALAIIPLOM 1
10-11, 27-68
’a’hamuocalamw
spalhiflorus, Munro 417
\espesia
Lampas, Dalz. &
Gibs. .
|Thevetia
neriifolia, Jugs. ., 282
“YMELZACEZE 6.2

|’I‘hyunolmna

 Agrostis, Ness . 423
ITILIAOEE .2,11,68
“inospora

cordifolla, Miers . 88

loddalia
aculeata, Pers. 73
Trachelospermum
tragrans, Hook. 7. . 281
Trema . . 861
orientalis, B, . 361

politoria, Planch . 362
Trewia

nudifiora, Linn, 314, 853
]Tylophom A

tenuis, B2, xii, 201
ITypha

elephantina, Rozb.. 413
[TYPHACEE . 7, 24, 413

lusugm . . 358, 369
Ulmus
sntegrifolia, Roxb. 360
‘Wallichiana, Planch 359
lUMBELLALES . 15, 223
Uraria

hamosa, Wal. . 163

lagopus, DC. . 163

picta, Deso. . 163
\Urena

lobata, Linn. . 59
|Urginea

indica, Kunth , 410

monopetals, Roxb. 830 |[URTICACEZE 6,22, 357

447

ORTICAEES, 22,387
- URTIOR® 868, 859, 379

Vallaris
dichotoma, Wall, , 279
Heynel, Spreng. . 279
Ventilago
calyculata, Tulasmne 07
Verbena
bonariensis, Zinn. 319
VERBENACEZ xifj, 5,
20, 810
Vornonia
Roxburghii, Less. 249
Viburnum . . 281
coriaceum, Bl . 283
cotinifolium, Don 232
footens, Dene. |, 234
nervosum, Don , 238
stellulatum, Wa4. 232

Villebrunea
frutescens, Bl. . 382

Viscum . . 338
album, Linn. . 338

articulatum, Burm. 339
articulatum, Burm.
(Brandis) . 339
attenuatum, DC. . 339
japonicum, Thunb. 339
VITACEZ 1, 3, 12, 13, 107
Vitex
Negundo, Linn. . 315
var. incisa, Lam, 315

Vitis . . 108
capriolata, Don . 111
himalayana, Brandis

110
lanata, Roxb. , 110
Iatifolia, Rozb. . 109
Parvifolia, Rozb. 110
repanda, W. & 4. 109
rugosa, Wall, 109

semicordata, Wall,
var. Roylel, King 110
vinifers, Linn. , 110
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Wendlandia . 241 | Wrightia ‘Zingiber
exserta, DC. . 241 tomentosa, Roem. & officinale, Rosc. . 405
puberula, DC. . 242 Soh. . . 279 | Zizyphus . o8

Wikstroemia Jajuba, Lam. . 908
canescens, Meissn. 332 | Xylosma noplia, Mill. . 100

virgata, Meissn. .832 longitolium, Clos. 48 oxyphylla, Edgew. 99

Woodfordia Zanthoxylum rugoss, Lam. . 101
floribunda, Salish. 217 alatum, Rozd. . 172 xylopyra, Willd. . 100
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NAMES.

*+* The letters affixed to names denote the localities or languages
to which they belong. Thus As. stands for Assam ; B,

for

Bengal;

D.

for Dehra Duan; Z. for English or

European, also for Eastern ; G. for Garhwal ; H. for Hindi
or Hindustani; J. for Jaunsar; K. for Kumaun; Ka. for
Kilsi; Ma. for Mélkot; Mwu. for Mussoorie; N. [. for
Northern India ; P. for the Punjab; R. for Rajpur; S. for
Sahdranpur ; Sans. for Sanskrit; 7. V. for the Tons Valley;
U. /. for Upper India; U. P. for the United Provinces of
Agra and Oudh ; and W. for Western.

Achhot, J.

Adhuéri,

S, .

Kdrak, H. .

Ageli, J.
Agla, D,
Agla-bel,
Aildh, H.

D, .

Ajhér, ds. .

Ak, H.

Akésbel, H,
Akés Nim., H. .

Akhor, J.

Akhot4, J. .
Akhrot, H. .

Akold, H.
A 8.

Alai, D, . .

Ay, D. .
Aldy, H.

Alders, E.

Ala

AlG-bukhéra, H.
AlGeha, H. .

Am, H.
Amaltas,
Ambi, D.

. .

H.
& 8.

Ambara, H, .,

Amili @,

192

. 219
. 405

31
179
179

. 177
. 220

286

. 299
. 303

302
223
392

. 227
. 174
. 188

174,

179

. 178

396
300
187
187

. 129
. 186
. 129

132
102

Ams, B, . .38
Amll, D. . . 352
Amli, H. . 168,170
Am-pich, D. . .
Amrad, H. . 215
Anér, H. . . 220
Anchhu, H. . . 1901
Ancté, D, . . 70
Angdo, J. . . 91
Anghu, J. . . 01
Angéri, J. . . 102
Angéri, D. . . 245
Angtr-ki Bel, H. . 110
Anjir, D. . . 376
Anjini, U. P, . . 376
Ankora, H. . . 227
Anwin, J. . . 348
Anyér, J. . . 251
Aola, H. . . 345
Aonls, H. . 345
Apple tree, E. . 197
Apricot, B. . . 186
Arandi, H. ., . 357
Archoi, J. ., . 127
A, J. . 144,166
Arjan, H, . 210
Arkhoi, J. . 128
Azkbol, U. P, . 127

Arla, S, .
Art, H. .
Arasé, H. .
Asaing, H. .
Asedu, ¢. .
Ayér, J. .

Bébal, H.
Babal, H. .
B4ds, D. .
Bach, H. .
Bael, H."

Bael tree, E. .
Baherd, H. .
Béib, H. .
Bdigan, H. .
Béaingan, H. ,
Bains, @Q.
Bair-ra, Ma. .
Bairol4, E. D.
Bak4in, D.
Bakér, D.
Bakédrch4, @, .
B&kli, H. .
Béllon, J.
Bambher, J. .
Bamboos, E, .
Bén, J. .
Béné, 4.

46
186
309
209

. 300

251,

408

. 428

175

. 388
. 414

¢ Q.

313,
318,

78
78
208
423
300
300
257
304
295
83
314
314
210
34
320
416
402

. 399
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Banana tree, B. . 403
Banbékri, J. . 316
Banchhti, D. . 1569
Banchill4, S. . 360
Banchald, J. . . 235

Bands, H.

336, 337, 339

Bén, J. . . 403
Bénj, G. . . 402
Ban Kapési, D. 39
Bankhér, J. . . 113
Banki, H. . . 210
Ban Nimb4, H. .74
Bénol, J. . 34
Béns, H. . 419, 421
Bénsé, D. . . 309
Ban Sem, . . . 164
Ban Tamékd, D. . 300
Banwén, J. . . 257
Banyan tree, E. . 369
Bur, . . . 369
Bara Kainju, J.- 117
Baré Salpén, H. . 159
Baré Sidru, D. . 380
Barberry, E. . 40
Bargat, H. . . 369
Barhdl, H. . . 379
Barna, S4 . . 45
Barols, E.D. & G. . 295
Basant, D. . . 689

Béshroi, J. . .
Bathds, E. S. . .

890
241

Bauri, J. . . 44
Bebar, G. . . 159
Bed, D. . 887,388
Behel, S. . . 65
Bel, I!'. . . . 18
Beli, H. . . 7
Bel Kama, D. & 8. 281
Bol Kémd, S. . 208
Bel Kum, D. . .29
Bel Kangu, D, . 29
Bent, H. . . 412
Ber, H. . 98
Beri, H. . 08
Beri, J. 90

Bet, H. .
Bewal, D. .
Bhabar, S. .
Bhadeu, J. .
Bhadroi, J. .
Bhainsh, H.
Bhalinshré, J.

Bhambéld, J.
Bhambéli, J. .
Bhamor$, G. .

. 412

65

. 423

328

. 338

Bhainswéli-bel, D. .

387

Bhand Ber, D. 101
Bhander, D. & S. 100
Bhandir, H. . . 183
Bhéng, H. . 385
Bhént, H. . 316
Bharéra, Ma.. 304
Bharti, J. . 356
Bhartoi, J. . . 356
Bhati4, @. . . 147
Bhattd, H. . . 300
Bhauian, D. 240
Bhéunrd Kujol, J. . 193
Bhedré, J. . . 190
Bhedds, J. . . 200
Bhedrd, J. . . 243
Bhek, J. . . 187
Bhekal, @. . . 187
Bhekar, G. . . 187
Bhekoi, J. . . 187
Bhengoi, J. . . 324
Bher4, J. . . 190
Bheré, J. . 100, 192
Bhildwa, H. . . 131
Bhillér, Ma. . . 351
Bhimal, D. . 65
Bhinénd, J. . . 109
Bhindi, D. . . b9
Bhojo, J. . . 327
Bhondir, J. . . 182
Bhaj, G. & J. . 395
Bhtj-nali, J. . . 237
Bhtjpattra, H. . 395
Bhajroi, J. . . 202
4Bhutis Badém, H. . 399

Bhit Kainju,J. . 227
Bhat-katdid, H. . 300
Bhutnoi, J. . 232
Bidon, J. . . 301
Bichchht, H. . . 385
Bilgér, D. . . 76
Bill, H. . . 78
Bimol, R. . . 381
Bind4, Bind4,D. & G. 320
Binté-lakri, S. . 320
Bird Cherry, E. 186
Bismér, S. . 227
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Shanjoi, J. . 269
8haphroi, J. .27
8hardnoi, J. . . 409
Sharifs, H, . . 88
8h4rort, J. . . 809
Sharphgré, J. . 891

Shilphdra, J. . . 205
Shimdlg, D. , . 315
8hiyroi, J. . 399
Shisham, H. . 180
Shobhanjana, Sans. 134
Shunjai, J. . . 269
Sharar, J. . . 331
Siglu, D. .. 8
Sisr, J. .. 383
Siar, Ka, . .381
Sigrfi, Mu. . 383

Sié Tat, Si4 Tunt, H. 365

Silk-cotton tree, E. 58
Silver Fir, E, . 434
Simal, H, . . 58
Simris, 7. G. . . 254
Sinér, J. . . 383
Sinéra, G. . 166
Sizal, D. & 8. . 156
Siran, . . 183
Siras, Siris, H. . 180
8irli, G. & J. + 431
Sirs, Sirsd, H. . 180
Sissd, H. 160, 356
Sitdphal, H, . 36
Soap-nut tree, E, . 115
Sohjns, H, . 134
Sol4, H. . 183
Sol& plant, E. . 168
Sonsi, J. . . 314
Sondtta, H. . . 119
Sondnd, H. . . 134
Spear-grass, E. 424
Spruce, E. . . 433
Sumélg, D, . . 315
Sun, H, . . 139
Surdl, D. & §. . 158
Sarq, J, . 343
Sweet Flag, E, . 414
Taknoi, J. . . 236
Tdkoj, J. . . 189
Tali, P, . . 180
Téalis, TAlisri, P, ., 254
Tamarind tree, B, ., 168

Tantis, Q. . 801
Tér-charbi, D, . 855
Tarls, D. . 225
Tarld, D. . . 301
Tarwa, U. P. . . 334
Teak, E. . . 312
Tea plant, E. . . b4
Tejbal, H. 72
Tejpat, H., . . 328
Telegraph plant, B. . 150
Temrd, J. .72
Tendu, H. .. 264
Tepéari, H. . b9
Thanboi, J. . 229
Thaneld, H. . 244
Thanthar, J. . . 104
Théapi, G. . . 148
Thor, D. . . 343
Thtiner, Thdniéra, J. 429
Thuor, D. . . 343
Thati, D. . . 218
Tibri, J. . . 128
Tildunju, J. . . 301
Tiliari, J. . 343
Tilphérs, D. & G. 37
Timal, H. 377
Timbar, J. . 72
Timla, H. . . 377
Timra, J. . .72
Tirboi, J. . .31
Tirmal, H, . 377
Tirnoi, J. . . 233
Tithai, J. 80
Titpati, ¢. . 321
Titri, J. . 126
Titroi, J. 126
Tobacco, E. . . 300
Tomato, E. . 300
Toon tree, E. . . 88
Tree-Rhododendron,
E. . . . 258
Talsi, H. . . 322
Talsi plant, E. . 322
Tamari, U. P. . 89
Tamri, D. . 328, 353




Tan, H.
Tang, J.
Tangé, G.
Tangls, H.
Tdngoi, J.
Tant, H.
Tant, D.
Tuntr1, D.

Turmeric plant, E.

T Gshiéri, D.
Tuashidri, @.
Tat, D.
Tut, H.

AND VERNACULAR NAMES.

85 ) TGt-ganthd, J, . 425
125 | Tatri, D, . ., 364
125

125 | Gnga, . . . 059

125 | Gitis, J, .. 397
. 364

365

364 | Vosikd, Sans, . 309

405 } Vilva, Sans. . 73

383 |

.

383 | Waldytl Kikar, H. 175
305 ]I Walyti Mchydi, H. 119
864 | Walgyti Shisham, . 167

Walnut, E.

Wax-flower, E.

Weeping Bluo
Juniper, E.

Weeping Willow, E.

Wig tree, E..

Wild Dato Palm, E.

Willows, E. .

Yow, E, .
Z4na, J, .
Zardélu, H,

.
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392
205

428
389
125
412
387

429

306
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