





Flora of India
Series - 2

FLORA OF WEST BENGAL

Volume |1

RANLINCULACEAE TO MORINGACEAE

Wt
1D Ll

2 1 Sl i
GOTANEAL SLURVEY OF INCk

BOTANICAL SURVEY OF INDIA



i Government of [ndia

Date of Publication ; August 15, 1997

Mo part of this publication can be reproduced, stored in a reirieval sysicm, or
ransmitied, in gy form or means by electronic, m:e;;a‘rﬂﬂimi, photocopyng,
recarding or otherwise, without pricr writlen permission of the Diveclor, fiotanical
Survey af India.

Prige :

Published by the Dirgcior, Bewanical Survey of India. P-3. Brabourne Road,
Catcueta - 700 001 and Composed & Prioted ai Mfs. Rank Compunst, 7. Ritchie
Road, Caleuita - 700 319,



Foreward
Contributors
Intreduction
Refercnces

Key @ 1he Familics
RANUNCUTACEAL
DILLEMNTACEAE,
MAGHNDOLIACEAR

MENISPERMACEAE
BERNERIDACEAE
PODOPHYLLACEAK
LARDIZANATACEAY
NYMEITAEACEAR
NELIMBONACEAE
PAPAVER A EAF
BRASSICACEAL
FUIMARIACEAFR
CAPPARACEAE,
VIOFACEAE
BIXACEAE
COCIT LS PERMACE AL
FLACOIURTIACEAE
PITTOSMORACEAE
POLXY GALACEAE
CARYDPHYLIACEAE
PORTLULACACEAE
TAMARICACEAF.
ELATINACEAF
HYPERICACEAE
CLUSLACEAE
THEACEAE
ACTINEMACEAE
SAURAUIACEAL
STACHYURACEAN
DUETEROC ARPACEAE

CONTENTS

28]



MALVACEAE gLk

HOMBAC ACEAE 314
STERCULIACEAK 318
TILIACEAE 334
ELAROCARPACEAY 343
LINACEAE 4%
MALPIGIIIACEAT 151
ITOOPHYLLACEATE 354
GER AMIACEAE 355
HALSAMINACFE AL 358
TREOPAEDLACEAE 37T
ONATIDACKAE 371
AVERRIIOACEAE 375
RUTACEAL 377
SIMARDITRACEAL 390
AALANTTACEAE 192
OCIINACEAF 393
BURSERACEAL 394
MELIACEAR 397
OLACACEAE 407
OFILIACEAE #{4
ICACINACEAL 450
CARDUMWTERYGACEAR 412
AQUIFCNLIACEAT 413
CELASTRACEAK 417
RHAMNACEAE 474
VITACEAE 434
LEEACEAF 450
SAPINDACEAE 453
HIPPOCASTANACEAE 4467
ACERACEAE 464
STAPHYLEACFAFE 470
SARJACEAE 41
ANACARIIACEAE 475

MORINGACEAE 425



FOREWORD

Botartical Suervey of Indig has lninchod a1 programme W pablich the acconinls
of plants under different scries hke a) National Flora, b} State Fiora. ) Districl
Flora, d) Fiora of Fragile Ecosystem. ¢) Flora of Biosphere Reserve and National
Fark cic.

S0 far 6 volumes of National Flora oul of planned 32 volumws. State Floras
of Rajasthan: Tamil Wadu: Karpataka; Himachal Pradesh, Madhya Pradesh, Goa,
Din, Daman Dadea & Nagarhavceli; Maharashira, Arenachal Pradesh; Sikkim elc.
angd several disinict floras have been poklished The Siate Flora of West Bongal
is unique as il covers different altitudinal regions from sea-coasi io aiping
Himalayas. Since the establishment of Boanical Survey of India in 1890 a1 Calculia
in the Presidency of Bengal. the Flom of the Stale attracied the altention of many
Bolantsls and stale was lairly well explored. Based on all availabie collections at
Calcutiy Herbariuin, surveys and feld c'-:plnraiinns Dr. David Prain puhfishcd

lhf" F'ln'r:i Al rrcluohiala Ooseen] 2o Daemcen [ 14517 Tlnwm s el Fadn e A
HOMR Rl AR TTRINW LJ"'--“E“::'- (15 ) L"h“E.ﬂ-'- -I del il L OEARG lHD‘ I 1L l.'-l-w-l-ll-u-l-l [L¥y

West Bengal included pants of Bihar Orissa and Bangladesh but excluded
Darpecting Himalayas. Despite Girly thorauph survey of plant wealth of this state
of West Bengal with changed pofitical boundaries, no modern flora 15 available,
excepl for a fow districl oras. The Botanical Survey of Indiz tealised the need
Tor publication of the State Flora and the First Volume of Flora of West Bengal
State 15 the oulcoms of sincere cfforts of all Scigntists of Botameal Sunvey of
[ndia.

‘ Il gives m¢ 4 greal picasurc to thank abl the congribitors and authors of
different chapiers and familics m {he volume.

[ fike to thank Sn Utpal Chatlgrjce, Sanuran Rov and other staff members
i Publication Unit aof Eﬂlﬂﬂlﬂ?ﬂ qut‘l’f"\ of lrdia without whosp citvoere offorts it
wonld nol have been possible 1o pubhsh this Flora. I am sure this long awaited
poblication will cater 10 the needs of afl those who arc interested in knowing the

plante of the Siate.

Botanical Survey of India
P-2 Brabournc Road P. K. Hara
Calcutly - 700 00) Director
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INTROIAICTION

(U.C. Bhauacharyya)

Streching between the high Himaiayan territory in the northern limit ard the
Bay of Bengal in the south, the present politcat boundary ol the stale of West
Bengal enjoys a unique landmark from floristic point of view. 1t is the enly stale
m India which for ils geographical location is endowed with a flora ranging
right from the most impressive littoral forest of the Sundarbans 1o the luxurient
lorests of the Himalayan foothills and the vegetalion upwards culminaling 10 the
temperate and alpine zonc in the district of Darjeeling. Excepting the spurs of
western hilly tract of the bordering stales of Bibar and Orissa, the major landmass
Northern Himalayan and the Plains Divisions. The latter, as a part of the massive
Gangetic delig, extends from West Dinajpur in the north Lo the intricate deltaic
system of crecks of the South 24-Parganas (Randhwa, Mitra and Mehia, 1964).
The main featurcs of vegetation of this plain, though broadly outlined by Prain
( [903a) under various profiles, have heen specified under tour botanical divisions
(Basak & Guha Bakshi, 1977) : (1) West Bengal Proper lying between the river
Bhagirathi-Hooghly and the Chhotonagpur Plateaun. (2) A part of the North
Bengal covering the land north of Bhagirathi. (3} The sirip of land lying cast
of Bhagirathi and (4) The western part of Sundarbans mainiy occupied by the
district of South 24-Parganas. The mountainous district of Darjecling excluding
the Siliguri sub-division being wholly Himalayan, the flora of this district is
exceptionally different from the rest of the arcas of West Bengal Plains. In order
to reduce the volume of the Flora, Pratn (/.c.) had purposefully omitied the planis
of the Darjecling district and proposed a scparate account for it. Though
collections have been pathered and sufficicnt informatton is available about the
rich ora of this hilly district (Hooker, t848, 1849, 1850k Clarke, 1876, £885;
Gamble, 1878, 1896; Biswas, 1966; Mathew, 1966, 1969, 1971; Hara, 1966,
1971, 1975: Yonzone, 1984; Das & Chandra. [987) yet a complete workable
Flora is stil wanting. Considering the various aspects of socio-cconomic
development in different parts of (he state logether with the prospect of rational
exploitation of natural resources. inclusion of Himalayan Flora has heen thought
c:::scntial to prepare an updated Flora of West Bengal. Keeping these aspects in
view, plants of Darjecling have also heen included in preparing this Siatc Flora.

Revision of Floras for all practical purposes is not only a responsibility of
the botanists but also it is an obligation to the nation Tor utilization, development
and conscrvation of the natural plant resources. Particularly a state like West
Bengal alter independence has been subjecied to so much population pressure
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by massive inftux of uprooed migrants rom Bangladesh that the very land use
pattern 15 drasiically changing, Botamcal diversitics associnbed with pre-cxisting
forests, vast fatural waler bodies and natural vogetatonal waces ure being
engulfed by developmeniul progremmes. More than thimy percemt of the
tururtani ioresis of Sundarbans have been deplcied dog v Dumam haiiaiion and
cultivation during the fast two conturics and trees of Sumlni {Feritiera wior)
which dominated as o major forest componem for coaming the neme of the forest
are remainiog onby in smadl focalizod pockets (Nuskar and Guho Bakshi, {987 )
Industrial developments in the western parl have also destroyed considerahle
forcsied arcas where Srorea rofwitn had  Nounshed  and exote drees ol
contmercial Toresiry have replaced much al the nuwral forests i the norhern
hilly tracts. Biotiv interference folfowsd by partition of the ersiwhile Bengal has
becn so drisstic that nol only (he arca of the state has been reduced 1o less than
one third hut also same of the Fascimading arcas with unique Horistic composition
as given in the weeount of the Prain's ({) Bengal Plonts do not cxist im the
present West Bengal, However, Tor the purpose of first hand information Prain's
contribution had heen the only comprohensive aceount of vascular plants of the
plains of Wesi Bengal, including thai of Sundarhans, during the firsi kail of the
present century. Though most of the plants of lower Gangesic plains had heen
mettculotsly included in his Flora yet the ghsence of highly interesting flora of
the northern Himalayan scclion makes Lbe proviacial lora incomplete in
accouiing the tatal plant wealth of the sate. Ineorporatmon of the plants of
Datjecling disirict and prowiding precise desenplive account of individual speeies
will their suttable idemgification keys have been a major siep in preparation of
the present Flora of West Benpal. Further, from wiltarian point of view, some
pther important and relacd aspects of bowany have also been included in the
presenl approach.

During the second half of the century the wealth ol botanical Information on
West Bengat have accumuolaked (o o remarkable cxtent due 1 aclive partcipation
of a highly interested grovp of workers. and their contribunons will be dealt
with clsewherg, On accounl of extensive and intensive cxplorations not only a
number ol new species have been added 1o the exisiing ilora bul also 1be records
al additional lndings have accumulated 2 valuminews amount of material
{Basak, 1%73) lor incomporation in an updated Flora of the stale.

1.1 BMSITION AND GEOGHRAPHY

Qverlooked by the magmificient Himalayan Peak of Kanchen Jungha in the
northern extremily and washed by the waves of the rolling occan in the south,
the small staic of West Bengal lies between 21745 and 27°16° Nonh latitude
and 85755 and 89°56" East ongitude. Followiny independence of India in 1947
the state came nto existance as the western part of the crstwhile Bengul und
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atca ol the stne was reduced e ¢, 57,670 sg. ko or aboul one third of the
prepartitioned Bengal, Paniion by arbitrary demarcation rendered the state
atmost ixolated frmm the northern three districts viz. Dageeling, Jaipaipuri and
Covwh Behar excepting a narrow comidot throsgh West Dinagpur.

Al present the state on the north s bounded by Sikkim and Bhutan, on the
vast hy Assam and Bangladesh, the Bay of Bengal fonms the southert bowndary
andd o the west it is bounded by Orissa, Bibar and Nepal, The hally district
Purulia which belonged 1o Manbhum district of Bihar. became a part of Wes
Bengal during the reorganisation of the states in 1935, A thin sthip of Bihar way
ulso included w the narrow corridor of West Dingpur for facilitating beder
communicalion and manapement of border area.

Till the end of the sevenlies the state had 16 administrative disiricts grouped
under twee divisions, The districts Bankera, Birbhum, Burdwan, Hooghiy,
Midnapore came under Burdwan Division, where as Calcunia, Howrah,
Murshidabad, Nadia and 24-Parganas remained in iMe Presidency Division and
Cooch Behar, Darjeeling, Jaipaigurt, West Dinajpur and Malda were kept under
Julpaiguri Division. Tn order 1o lacilitale administrative control the district
24-Pargangs with high density of population and having an international
houndary with Bangladesh bas been divided inte two more districts as North
and South 24-Parganas during recent years and in 1992 West Dinajput has been
further divided into Souih and North with their respective Hgrs. at Balurghat
and Raipan;. Due 1o 2 sicady increase of density of population with more than
A0, kmo the state is under a severe ibreat of land use panern and eventually
the land and water bodics supporting natural vepelation are being trought under
hwrman habwation and related activities. 1t s, therefore, obvious that due w0 such
mtense biole Gcwors o good deal of natural habitats Tor planis are getting
TR

P2 GEOLOGY AND SOIL

i.2.] Geology : Excepling the Himafayan sector of Darjecling district and
spurs of the mountains pencirating 1wy the south and the marginal areas of the
Western boundary. the major landmass of West Bengal plsin is principally a
thick alluvium deposition forming almost a trough along 1he Bhagirathi basin
{Basak and Guha Bakshi, 19773 The plain, 40-80 km wide along the course of
the Bhagirathi, is solely of alluvial onigin with varying depth and is supposed
10 be nol more than 400 m decp (Chatterjee, 19633, Hooker {1854} and Theobald
{1884) arc of (he upinion that the present Wsl Bengal plaim was originally an
estuary, which after reeciving the drainage from the young folded mountains in
the north got filled up in the post Tertiary period. Deep dnlling im the Bengal
hasin has recenily substantialcd the continuity of the complete teriary tloma of
Rajmahal formaions from Bibar 10 Assam below the massive alluvial deposition
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in the Central West Bengul. Aceording w Oldham {1893 the development of
this plaim patticularly the delwic region is supposed o be & product of flavial
actian and the platiorm Tor this gotion was inltated theouph the wetanie aclivitics
assaciated with the early teriary epoch. giving rise 10 the Tormation ¢l the Trans
Eurastan lolty mountain chuins, The rise of the Himalayas due (o upheaval of

Trih, reermecd -l (RO Y [ by skl ] b bl TR IS Y
J\-lll}'ﬂ wul I'.Il\.-'Ll a II'|.I|,.|E|.| 1HHl i.r Il S HULT e % FRILF -0 N[0 L) ] L1 0L E

Arakan-Yama- Andaman-5umatra has kelped in the fonmution of the Bay of
Bengal (Singh, 1971 Uncer the two donsionsl forces fe0 one Trom the
Sindhu-Ganga rough in b nonh and the dowaraping of e Bay of Bengal in
the south the pre-existing narrow neck ol the Peninsular bandmass hind @ rupture
tesulling it the Tormation of the Rujmahal Gap, through which the flow of the
northern rivers found a drairage mio the Bay of Bengal, Thus 1he huge siH ol

the north had been responsible for cantributing w the major landmass ol the
state, The recent Pleistocene aliuvium deposiion an the deltane West Benpal and
the absence ol older aluvium ip the sirkata of the plain is a signilcant prood in
suppertl ol §1s origin shrough dranage, where as white kuenlic deposition is
remarkhly ¢atensive on the potthern plains derived from the older basin, This
acvidemial iectonic movement considerably influenced the nivering aciion of the
Iributarics flowang [rom the Himalayas and physical landseape alsa gol very
much re-oricnted owing o the instability miroduced in the rver flow system.
Duz 10 such signifivant peolopicsl cvents there were alse considerable
disturbances in the isoxatic equilibrium on the cadh suclace tha oflcewed the
wpography due 10 repeated subsidence. alluviabions and diversion of rivers
responsible lor reshaping the deltaic region o ils prescnl stde. Further, the
presence of well developed beds with erect sools off Heripte e and massive peats
oceurring at abow 6-10 m, and 130 m belfow the sea level iv a clear indication
and cvidence of regular subswence ol the deltaic reginn (Singh, e

The western margmal land of 1the s1ade on the other hand is variouasly rocky
and coversd by laignies and Oondwana [ormation. (e latter, bowewver, s
promimently exposed in the Ranipun) area of the Damodar Basin in Burdwan
disiric. Chher western disinets of Birbhum, Bankura. Burdwan and Woesg
Midrapur berdering ihe states of Bihar and Onixsa show more of Archacan rocks
in the geotopical fortnation along with Gondwana system. These areas are
projected rom the western table Jand and got intermingled or replaced by laterite
or alluviom iowards the castern basin, The archacan rocks in ihase areas consis
mainly of gaciss, and cryvstabling schist. However. the relalive proportion nf
gneiss i considerably high in such rock Teomation, The rock, principally
belonging 10 Bengal Goeiss is remarkable {or its varied composition, consisting

nr L 1T Li""\.l.ll.l'f" hnl‘lt‘ll. ﬂl 1nl.nm11un.r| rrru.n-l.-- nrunn“lu’ |nr| .r'u'lrlhe unnuun uml
L E ELLE P LY ] E Lo RE LRl a'" Lol PR

micacecus chlorilic, homblendic schists with abminated or [olisted gronitic
intrusions, Stray distibution of conical hills are pot uncommon in some of the
hordering districts which arc mainly composed of porphyritic or dome gnciss,
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1.2.2 hiii CoLng "|I.Jll 1.J'I llllu 1.-"1“-"'\ 'n'r l!":l'|"llh--""l iF
deserihed in details by dilferemt workers. Inoa numer ul dmnu Floras and
MNorstic sccounts (Basak and CGuba Bakshi, 1977 published in recenl years.
infdation aboul seil af micra level have been coriched aur knowledge. In
order 1o Jifferemiole the marne reenentzable sobb iypes of the overall area of the
state, Singh (19713 has grooped them under (0 Adtuvial soil, Gi) Laaeriee, i
Red carth, éivy Terai soib and (v) Tidat soil. The noture and guality of the soil
of West Bengal have heen studied in detail by Chaterree and Chatleree (1957)
where as stress on the peneral character of the soil of the stale has been given
while dealing with the distributon of Jerest lvpes in the state by Chammon and
Seth (1968). General soil types of the siae have also been oulfined by Basak
and Guha Bakshi {£.e) whike reviewing the Nonistc studies of West Bengal,

Amuomg all the smil types described by various workers the Ganga allevium
covering the largest arca of the plan of West Bengal (2B9221.3 «q. km.) s
considered muwt important. The major deltae landmass of West Bengal s
composed of this sofl which onginated mainly due to the activites of the river
(iznga and its ribularies from late genlogical bistory. The  sedl ol this Kind s
remarkahly fertile due o richness in mineral contenis and arganic matter and
have heen Tound o be most suitable for agricubiural pumpaeses. Ts soil heing
alkaline in nawre (pH 7.0-69 hax also Bailiaded cullivation of various kinds
o crops and fruit (rees. Depending upon the source of alluviom sngin the quality
o the soil wlse varics congiderably. Soils i the nareow alluvial strip bordering
the loterive and ted soil beds in paris of Murshidoabad., Bankura. Burdwan,

Hnnnhlu and Ml.rinnpnr 2PC VOry muc “h hilferont in 1exture and n1-'|"|||l1.I The bulk

RS-t LRRRI Y 18D I M ORI RERL2

31] lhn. .~.m1 type consliluies the riverine imwet of the Damur]ar and thu: Kansat
river und their tributaries bringing silt from the western platcaw and latenwe
derosits. Such sol profiles are characierized by alicroming sand beds and
irregudar stratification,

The tiher important type of soil i represented by Lnerite which oceupy an
arei next o alluvivm., Lateritie soils are powr in waner holdimg capacily and are
miinly spread along the unduluting stewwehes of well drained land of the western
districes hordering the Chhotanagpur Pladciu and also in some of the arcas in
nworthern part o the stae, Rocky lattices o this region hokding such soiks are
rather acidic m nawre and devoid of organie maners, This kind of soil with
scanty waler conlent supports a low grade Sal lorest and other sparse decidu. s
types of Torests. These soil beds wre gradually thicker 1wowards cast,

The kind of sail transported from the laterites owards the castern Tanks of
the disiricls under Burdwan Division. excluding Howrah and Hoophly, are
known as Red Earth or Red Soil and are phys<ically nothing but taterite alluviom.
Considerable arca under Barh Plain and the Barind wact of Maida and West
Dimypur bas such deposition of Ked Eanh. Such soil beds are sometimes mixed
with lime ol shaflow depths and oftes mixed with morum and leldspur. These
arcas aller deforestation are now comverted o coltivated amngds which on the
othcr hand has consderably accelerated the process of sath erasion,
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The sotls of nonspecihe compostdion depisited al the foorhills of Darjecling
Himalays particularly in Siliguri tahsii and Jalpaiguri district are classiticd as
Terai Soil. This kind ol «oil is acidic in natuee and poor in plant nutrients and
CFganic matter,

The coastal soils in the state are resticled i the districes of Midnapuor, South
24-Farganas and in some parts of Howrah, The whole of Sundarbans soil 1n
24-Farganu~i come pnder Lhis wype of soll. The engin of this kind of soil 1

man o st i g men = il ey T T PR b P wlowman cyenrd 4w | 1.

L
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alkaline and contain rich deposits of Ca and Mg along with semidecomposed

organic mallers. The tree saline sotls are considered as physiclogically dry and
matrks the true habitu of halophyles or mangroves. The Coastal soils with
increasing distance from the vidal action is alse considerably changed in #s
characier. Consequently the character of the halophytes is alse changed.

1.3 PHYSZICAL FEATUHES AND BRaAINAGE

Major land arca ol West Bengal is a (ai alluvial plain and its coowral and
southern regions are solcly derived from the silt depositions of the Ganga, The
staw: has pradual slope from the norlh to the south and also from the wesiern
sidde 1o the cast. The lowest height of the weslern boundary is marked by the
point of entry of the river Ganga afier rounding the Rajmabal hills between
Murshidabad and Malda disiricis of the maim Mew aller bifureating near Dhulian
in Murshidabad, onc wrns 10 the south as Bhagirahi and the other Mows w
Bungladesh. The Bhagirathi. alior demurcaling the wo main divisions wic.
Burdwan and Presidency divisions of West Bengal, lindily conllugnees @ Bay
of Bengal under the name Hooghly. The ongin ol the plain aleng the course of
the Bhagirathi i1s associnled wilth a long history of geological cvenis and have
been variously inlerpreled {Spate, 1957 ; Ahmad, 1959), The lowland lying in

the south of Midnapur and stretching wwards west of  the gver
Bhagirathi-Hooghly 1hnugh not 2 part of the delta proper ix also M2 (Chatlerjee,
L) with a gentle clevation towards the west. The major part of the plain
covering the lower Ganga plain tn West Bengal can be broadly divided vnder
(i} The northern paradetia of the Ganga ard the Barind tract in West Dinajpur
and Malda disiricis, (i) The western part of the state consisiimg maialy of lateriie
plain and of Red carth {the Rarh arcas) and the Contai Coastal strip af the land.
The lancr along the sea coast is charncierized by frequent sand dutes and sal
marshes mingled with each other (Ghash, 1976, The marshes are Formed hehkind
well developed sand bars; shifiing sand dunes of groat dimensions have a
icndency W blow landwards with h “'L‘” 'i'Ll'lrLII_:[ wind and cncroach (Ve the
linds under cullivation. 3 is ool uncommon also 6 witness the coastline being
croded 'hy (the action of sea waves. (iii) The oven And exichsive plain of the
proper Ganga delta huving a span of 40-800 kmy on both sides of the river
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Bhagirathi is further subdivided mlo Merifind area of Murshidabad, Nadia,
Huoughly and Howrah, The plains in the nonthern hall of 24-Parganas and Howrah
murks she formation of Mamred defia und gotive sections constilute the South
Sunderbans and aew aslands amidst the creeks. Grreal thickness ol alluviem in
musl of the plain districts of West Bengal has also been mentioned by orthers

{Eandhawy, Mira and Mchia, Lelh

The physicad Tealre of the western parl of Rarh Plain in the districts of
Midnapore, Purulia. Bankura, Burdwan and Birbhum show undulated rocky
lerrain of Archacan Greiss and other melamorpine rocks as well as coal belis
of Gundwanu specially in Burdwan, district, Laterite soil wgether with red
alluvium and gravels get indenspured due o penctration of 1he spars o the
Chhotanagpur Placan and Tew hilly areas bring a marked change ol he
wopopraphical view in the disiricts of Purulia and Bankura, Laterite fringe and
laterite debrises arc also noticed at the Goghad Thana ol Hooghly district {Basak
and Guha Bakshi, 1977

The northern exiremity of the stale Ictminates in the disinicl Darjceling where
excenting the Siligun subdivision heing plain the reso ol the arca ts covered by
the extension of the high Singalila range of the Himataya from the Nepal side.
The plams of Sihgur with a graedual elevanon wowards north gives rise 1o the
levw thickiy Torested mountams of the ouer range and gradually higher mountains
risc up 10 3900 m where almose alpiee conditions prevail i Sandakphoo &
Fhalewat, Among the four subdivisions of the district Darjeeling has the highest
abtivude (rom 1RO - 3900 me where as Kurscong and Kalimpong are within 1000
m io Ve m.

The entire land arca 1o the west of the Bhagirmhi being gradually clevated
wwards west all the rivers in Burdwan divisions have a course of their Tow
trom west (0 cast or south-cast, where a3 all the rivers cast ol the Bhagirathi
iTow north o south with a minor slant towards the east except the Jatangi and
Churni in Nadia which have their Mow westwards inio the Bhagirathi Basin,
The western reghm of the sue is Manked by 1he coalesed Fans of scasonal flashy
wrrent ritwiaries of the Ajay, Damodar, Mayurakshi, Kangsabati, Rupnarayan,
Anandpur and Haldi, all of which fall to a dead delta xone along the Hooghly
miver bank (Singh, L. and Basak & Guha Bakshi, £e.). The physiography of the
changing rivers like the Ganga. Damodar and others. explains the mode of
formation of the surface of” the plain in the spuithem parl of West Bengal (Sen,
['968). The rivers in the north of the state have their onigin from the Rimalayas
which after Nowing through a shorl distance within the distrcts aorth of
Bhagirathi-Padma enter Banghadesh. The Teesta, Jaldhaka, Mahananda, Nagar,
Torsa. Atrsi, Puparbhaba are some of the notable tivers which drain oui massive
waler during rainy scason from their catchment in the Himalayas causing
devastating NMoods  Jalpaiguri, Cooch Behar, Malda and West Dinajpur
districts, Many dry riverbeds with boulders, pebbles and sand is 4 commeon
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lcowre in the northern pan carrying ikin (low of water in dry sumnmer and which
come inw spuie dortng monsoos. Indicstion of the remnants of afd eiver beds
9 i wncommuen o some ol the districes of central West Benpal which Torm
long steetches of marshes and small lakes. These ure comimoniy krown o feels
andl Bifs and most of them are gradoally wliliscd G temporary  seasdrid
cultivatien, Distributaries of the old fiver system oceareing m the district of
South 24-Farganas have converted the famous part of Sunderhgns ipia an
inincate network of tdal wer system wwards e sca. However, the sulinity
i b Hooghly river has been considerubly reduced sinee the Bhagirathi s bring
{ed by freshwaler aler construcling 2 bavrage ol Farakka hetween Murshidahad
and Malda.

The elimate of West Bergal s principally tropical. Tropic of Cancer pusses
Ikrough Lhe oorthern part of the distriens of Purodiz, Bankora and Nadm and bt
surnmer prevails momajor part of the state. Excopl for a short duron of 3.4
months fram lzie November 1o the end of February, winier ix very mild and
pleasant i the staie, However, the mouniainous region in the northern district
ol Darecling is cold throughout 1he year duc w aliitude. But on aceovnt of high
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s wiTe, According o
classics! waduions there are six scasons  Summer, Rainy, Aulumn, Mild Winer,
Severe Winler and Spring. Practically only (our clearly well marked seasons
with a bricl paase of Sprng arc observed namely the Hot scason (Apal o Junc),
the Ruiny scason (July (0 August), the post mansoon season (Sceplember o

November} corecsponding 1 Autlwnn and the cold season (December (o Marchy.
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FLORA OF WEST BENGAL y

In West Bengal though hroadly four scasons have been taken into consideration
as major climatic periods (Ghosh. Le. ) the Spong ss remarkably pronounced
with onsct of Seuthern Wind from the Bay of Bengal. The {low of this wind 1s
very strong mear coaslal region in hot summer and causes the formation of
shifting sand dunes. Following such hot spell, the water laden monsoon clouds

reach the siate gencrally by the second week of June. The hot season continues
from March 1o June with the day lemperature luctuating from 18°C 10 45°C in
different parts of the state, The highest temperature with comparatively low
humidity is recorded m the tringes of the platcau ¢xiended within West Bengal
particularly in Purwlia, Bankura and the Durgapur-Asansol industrial belt which
is also extremely dry due to complete deforestation for developmental acuivitics.
The nights. however, hring pleasant relicf with the cool sea breeze and flowing
with moisture from the Bay of Bengal. As a result of high temperature often
troughs of low pressure arc formed on the plains causing sudden and forceful
:.lunm dLLUmpanH:d hy lighining and thunder Hhﬁw(:!“s and are ]DCﬂ”}f named as

of M.Jw 10 Juhf Though such storms bring heavy loss but at the same time they
are beneficial 1o agricultural operations and also help the summer fruits to receive
adequate sap lor belter development. The rains also, help in pltoughing land in
eparation for the main monsoon crop of paddy and Jute and also in rpening
of the carly Aus paddy crop. The Darjeeling district duc 10 its altitude (900 m)
is comforably cool during summer, the higher reaches however, often get

enveloped in dense fog and help in the growth of luxurient and.rich tempcrate
Aora of the district.

The monsoon in West Bengal approuches with gorgeous preparation
accompanicd by cohorts of denrsce blue-black clouds generally by the middle of

. n @ o 'rh.-'\IIF'lI‘I'r Flovrad ivier tuntme haofiua shaia o~
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monsoon arc also expericnced. The short spells of rains start arriving before the
major break of monsoon rains aboul a fortmight ahead and brings down the heat
of summer with a pleasant break. The rains in West Bengal are solely caused
by the current of South West Wind which bring the heavy moisture laden clouds
Irom the Bay of Beagal. The rain bearing clouds after moving northward get
obstrucied by the high barrier of Himalayas and pour down heavily on the
mountains and the feothil arcas of Duars. As such the average rainfall in the
state being about 125 cm during the year. the mountains receive more than [ 780
mm. The scasonal rainfall in Darjeeling area is gencrally above 3500 mm where

Thas mbaad 2L Tem e s lndam wiomme tha paieCakl

ﬂ.ﬂ Lruurs I\.-cl.-l\'i'.-.'!l ﬂuuut Junar iini. ai LIJF.- WL-"I“-III Flﬂlﬁﬂﬁ Ili.llEl;a 'I.I.IL- il Likclll ib
less than 1500 mm per year. Particularly during winter months the atmospheric
hemidity in these districts also comes down to very low and extreme dryness
prevails from November to March when rainfall is enly 1.0 mm (0 25 mm.
Particularly the districts of Bankura and Purulia are in a permanent stale of
extreme drought condition und Lthe only way of improving the agriculiural crop
is through irrigation.
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Maonsaon in West Bengal somelimes shows some inleresung  [eatures of
varighility an sudden hreaks in rwinlall s not wneommon and Meoding heavy
downpour 1s also experienced during the cnd of the monsoon, The slales
hordeting the northern part of the Bay of Bengal, including Bangladesh, are
pronc Lo worst and devastating cyctonte conditions during September 1o
November. Very olien the low pressures created in the Bay ol Bengal during
thowe months develop indo Turious cyclonic siorms accompanied by heavy ruins
and slashes the lile and propenty of the coastal siates including the districes in
the southern parl of the stalc.

Winter sets in the state following the (low of air current lrom the noeth aeross
the Himalayas and hecomes apparent when smoke [Tom chimpies suars moving
Lowards south.
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FLORA OF WEST BENGAL if

The winter is mild over the plains and lasts for about three months when
average temperature does not drop below 15°C. The season is accompanied by
a cold and dry northern wind which appreciably causes lowering of the humidaty
level. However, short spell of smart rains with cloudy days are experienced
during the end of December and in the st week of Fanuary due to incursion of
the western monsoon coming all the way from the Arabian Sea. The weather
hecomes warmer by the middic of February which marks the welcome arrival
of a short period of spring in the state and a fresh greenary with new foliage

I 1. tha win tnr vt AMnet roamarb-ahla
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oclaims the end of the 4OTINAnCY in the win
flowers noticed in this scason arc Bontbax ceibe (Simul), Saraca usoka (Ashoke),
Butea monosperma (Palas), Ervthrina indica (Mathar), Crataeva purvila (Barun)
elc. Sweet smell of blooming Mangifera indica (Aam}, Citrusy sp., Michelia
champaka (Champa), Jasminum spp., abounds under cultivation 1 the gardens
and foresis. But the mellow season is oo short and summer heat sets in from
April, and seasonal cycle rolls once again. A summerised normal climatic data
during 1930-1960 as recorded by the Mcteorological Department at Alipore
observatory iy diagramatically represented from four climatic regional stations

of West Bengal.
1.5 HISTORY OF BOTANICAL ACTIVITY IN WEST BENGAL

Botanical activity in West Bengal owes its initiation in Calcutta as early as
in 1784 when W, Jones founded the Asiatic Socicty of Bengal to study various
aspects of natural history and their relation with man and nature in the oriental
countries. The ycar 1787 marks a glorious period in the history of Botanical
studies in Bengal when Roben Kyd founded the Botanic Garden on the bank
of the niver Hooghly ncar Caicutta]Sincc its establishment some of the most
imporiant economic plants fike Tea, Jute, Cinchona, Teak and Mahogany were
introduced for cultivation and development through this garden specially in
Bengal. Such introduction had a remarkable cifect on the local people in the
awarencss and atilization ol those plants in practical life and gradwally 1owards
industry and also in plant life (Basak and Guha Bakshi, 1977). The earlier
account of the economic plants of Bengal mainly centering round the Calcutta
Botanic Garden were published by J. Fleming. W. Joncs. W. Roxburgh,
Buchanon-Hamilon and others (Santapau, 1958),

No major early work on the Botany of Bengal had been published by anybody

Dl'lﬂ'l" o W Rnrhumh His excellent contribution towards Indian hnmpu have

LA R it A A LT = EAE P AR iR

been duly recognued by faming him as the Father of Indian Botany. His
eminence and greal intcrest in plant life prompted him 10 collect plants, writing
descriptions and correspond liberally about the planis of this area. From the
letters written by Buchanon-Hamilton it is apparent that the manuscript copies
of Roxburgh's Flora Indica were available for use at least by some of his friends
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(Prain. 1903) and possibly helped in preparing descriptive account of planis of
the swrrounding areas of Calcutta and Madras, The Hortus Bengalensis was
p:rh]iﬁhﬂd by an]'lurgh C18 14y whieh :im'.urpr:mlc.d an inleresting carligure of
3500 species of plants under cultivanon in the Bolanic Garden al Calcwdia,
Roxburgh had a baich of eminent stall (o help him i gathering plams ax he

could mot move Frnr*]tr o ol Calewtts or the interoex) o the gnﬂh\n Hy frrctaTs nl

R risT i

maore than 2533 excellent coloured illustrations in 35 volumes ¢[77H-1815) where
many planis have been represented rom Ihe present political boundary of the
state. Several of these llusieanons  serve ps IConulypes w8 per rules ol
Internaticnal Code of Botanical Nomenclature, Subscequently an attetapt was

made 1o redraw thuose specimens and some 148 illustrations were separately
published in six fasciclys cach containing 24228 drawings during 19631973 (¢ i,
lcunes Roxburghianac 1964, 1968, 1970, 1971 and §1973). The Flora Indica of
Roxburgh camne oul in two volumes which were edided i opart by Carcy and
Wallich (1820 and 1824 alicr inclodiog mapy of the lers” twn eollcections.
Carey al the regquest of Roxburgh’s sons ediled and published another edinwn
of the Flora Indica in 3 volumes in 1832

Contribwions  of 1woe  conemporary  botanisis  wiz W, Carey  and
Buchanon-Hamilton in carly Botanical and Horticultural research are of great
significance w0 West Bengal (Ghosh, 1947, Srinivasan, 1961. Burkill, 1965,
Basak. L.¢.). Both ol them aciively helped Roxburgh to gather planes from Central
Bengal and Sunderbans (Prain, {o. a). The Hortus Suburbanus Caleutiensis by
Vaipl {1945) enlisted the plants grown in the Botanic Garden of Caleuia and
thar ol Clarey’s Ciaeden at Sernmpore up (o [R41. Tt alen dncluded the plants
which were cntered in Masier’s theomplete Calowia Flors {TE39-404, The well
known French bolanist Jacquemont on his way for exploning in the NJW, India.
travelled ncross the plains of Hoophly, Chandannagar, Burdwan and Ranigan)
in West Bengal in 1829 and (hrew some light on his boianical cxperience along
his route (Jacquemont 1841). Maost of his collectiuns are puw preserved in the
Paris Herbarium (Stacton, 149435).

The history of Bolanical researches in West Bengal anel growing inlerest of
local people in planis have a close link with the estahbishment of the Caleyua
Herbarium {CAL). The nucleus of the Herbariom was lounded by Roxburgh
somelime in 1800 and excellem materials were gradually deposiicd by world
fame botanists, YValuable collections andfor 1ype specimens were contribuled hy
Buchanom-Hamilton, Wallich, Hooker, Thomson, GrifTith, McClclland, Clarke,
Kurg, Pram and others lrom the Botanic Garden of Calcutta and different
lecalities of W. Bengal, The utility of an awthentic berbarium was realised by
Onffith for identification of local plants and hence develuoped., A peneral
herbarivm as well as exiensive series of local anes. so valuable Tor undersianding
botanical geopraphy and vegetable siatistics of ecach pari of British India
{Mukherjee, 1959) with bener knowledge azbouwl planis were established.
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Gradually interesi was focussed on the medicinal plam resources of Bengal
which included arcas in the present West Benpal ax well. A garden depicting
the wseful plants of lower Bengal and medicinal plants labelled in Bengali was
teveloped by Griffith Tor students of medical science {Burkill L) Among the
colleetions catalagued by T. Thomsan (| ¥536) the Tollewing are warth mentoning
D A complete set of specimens gathered and dned mothe Botanic CGarden, Caleulia

and labelied by N. Wallich, colicctions made by Hooker and Thomson 1ill 185]
and a s¢t of specimens from Jessore. Exensive collections were made by Hooker
from erstwhile Bengal and specially from Darjecling and  Sundarbans. The
botanical lindings during his wavels have been systematically recorded by him
(Hooker, 1%44; (849 ab; S0, 18520 1854 ab; 94 T Hooker and
Thomson, 1855; Houker of af. 1B72-1897).

A few important publications brought out dunag the mid-nincicenth cenury
by Long (185759 are on indigenous planis of Bengal, an plantes of Caleuua by
Anderson ¢ 18623 and onr the Flora of Manbhum (Purulia tn W, Bengal) by Bal
[ 1869).

Clarke showed muoch inierest and pad senows atention e the herbaceous
weeds it rice lields in the plains of Bengal specially on the famibes like
Cyperaceae, Commelmuccae and herbacenus members of  Scrophulanaccae
{Clarke, 1871, 1874, 1475 1885 tROK). His imtimae knowledge about the
topegraphy and vegetation of the Sunderbans prompled him o address of the
subject 1o the learned body of the Linnean Socicly {Clarke, 18961,

Ciznthie joined his services 1n Nerlh Bengal in 1872 ond was excoedingly
fascinated with the lexurianl and most varied loresis in Teran and the Himalayan
district of Darjecling and described ils forest Lypes (Gamble. 1875). He made
rich collections from Darjeeling and (nothil! areas of Jalpaiguri. A Tirst hand {ist
of Himalayan woody plants incleding climbers under variows forest sones
{Gamble, fc.} of Dareeling with Jucid nates and phenalogical dala were
ciumerated by him (Gamble, FR78 2nd od. 1896), It is interesting to note tha
Clarke also made thorough collections from the districr and made o eritical swdy
of the plants and vegetation of the botmically rich valleys and prepared valuable
notes |Clarke, 18754 1876), VERS]. Clarke™s entire set of collectiony was ubilizacd
m preparing the wseful catalogue by Gamble (fe). Koty sceumulawed a very
rich collection from the plains of Bengal and desived to publish a Flora ol Bengal
but he had 1o move frem Benga! (o Burma {Burkill, Le) leaving behingd the
collections. Yarous pans of Nonh Bengal and Duars were subsequenty expiloned
also by King and Haincs {1896, (906) and Prain {903 o).

Publication of the monumental Flora of British India by LD, Hooker
(1872-1897) swiiched en a new cra in the History of Indian Botany. This
execllent work paved a smooth way and gave a lol of impetus (o prepare several
Regitnal Floras by eminent botanisis engaged in Torest and other government
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services. Prain published the Flora of 1he Plains of Bengal as "Bengal Flanis™
(1903 a). This work slands ot as the only comprehensive and usctul Flora of
the erstwhile Bengal with workable keys Tor sdentification of different taxa with
vernacular names, In the introductory chapter Prain maindy dealt with the varied
phiysical Teatsres and broad mnling of the vepeution and its associaed Torest
iypes  In the wsate  and  discussed  their  relanonship with  different
phytopeographical regions of India and bt of Malayan 1ype.\He, however,
admitled his work en Bengal Plants as provisional and suggested a more eritical
sincdy of the collectioms to hring oot a standand Flor ol erstwhile Ecngal}Prain
added lurther knowledge of flores of loculized areas and published Flora of
Sunderbans (Prain 1903 b) and the Flora of Howrah, Honghly and 24-Parganas
(Frain. 19935}, He recorded 1316 species from these areas und isolaled a precions
collectivn of Bengal Plunts which became an assel {or Calewiia Herbarium
(Basak, 1977}

Bowanical researches on Bengal plancs 1l 1920 or near aboul period were
confined mosdy (o the Government departments like the Botanical Survey of
India, The Agricullurc and Forcst deparments. Thereafter-his inlerest started
spreading among 1be workers in various botanical reséarch imstitutes, ditergni
universities and colleges and even in a number of iadividual workers (Bose,
1920, Burkall, 1920, 1922, 1926, Banerpee. 1934 Ara, 1934, Ghosh, 1960, Dulta
ame] Ganguly, 1997, Guha, 1968, 1971 and others). Moasterly work lor the
Calcutta Herbarium by Prain (Lo and his valuable comtibutions through
literature imparied excellent knowledge about the plants mainty of the plains nf
erstwhile Bengal including the adjoining arcas of the swates of Bihar and Orissa.
The inlcresting fora of the Chillagong hill tracts and the districts bordering the
floristically rich castern stales are new in Banpladesh and out of the purview
while preparing the present Flora of Wesl Bengal. Botanisl: and siudents ol the
premier colleges and of the universities in the stae were ne doubt very much
beaelied by prain’s flaras but felt the dearth of Himalayan flera of Darjeeling
distrivt 10 a gread extent.(Jlowever, in comparison 1@ other branches of botany,
rescarch in taxonomy was noplected in W, Bengal panicularly during the 1wa
decades belween the Wirld Wars 1 & H (Basak and Guha Bakshi. 1977).

-

':._‘Rcurgﬂnizminn of the Botanicsl Survey of India under the dynomic abilities
of fanaki Ammat in (953-54 trigpered o Iresh oullook and revival of taxonomic
rescarch in India panicularly at the Headquarters in Calcuuayand in the four
important Regional Cirgles. viz. Shillong, [rehra Dun. Pune and Coimbaiore,
Exploratory activitics were remarkahty augmenied and as a result of intensive
und catensive search, bolanical infonmation considerably accumulaled, specially
far the stalc of West Bengal. Taxonomists and botanical rescarchers in difTerent
universilies. colleges. rescarch institutions and various branches ol Toresiry,
apriculiiral and medicinal plant services became more interested in the plants

of West Bengal and published their observations and findings in i large number
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of publications (Basak, 1973 Basak and Guha Bakshi, 1977). With the revival

Oof such hainical acbvities thermo were "Lmnlr- nnnnrhl'mll:‘u for laxonomme and
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Aarisiic research centering around Caleutta with valuable collections and
information added (o the Contral National Herbarium, As an outcome of such
studies Flora of Howrah district was published by Bennet {1979, Similarly,
Flora of Murshidabad district in central West Bengal was published by Guha

Bakshi {19843, Apan (rom these two cormplete district Toras a number of workers
made Lhorough collections in diffevent districts and Moristically interesting arcas
tn W. Benagal alter the sixtics of the present century and published their lindings
or submitted dissertations of their research for the award of doctoral degree.
although publicalion of these accounts is sUll awaited. Other {lofistic accounts
of such studies include connbution (0 the Flora al Purolia distric h"..l halick -
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{1966), Herbaceous Flora of Jalpaiguri district excluding Cyperaccae, Poaccac,
and Pleridophyles by Sikdar and Samanta {1983}, vegetation of Malda district
by Krishna & Duoua ([983), coumeration of ihe plants of Burdwan disincl
including the plenidophytic flora by Bhattacharyyz (1986,

Floristic studics on interesting botanical zones and taxonomical contributions
on varipus groups of plants incivde several publicatons such os by Chakrabonty
(19531} on ihe penus Corclioray, Mitrs (1952, 1938 on  the family
Commelinaceac & Monocowyledons of castern India: Majpomdar (1956, 19623 on
grasses and weed Mora of 24-Parganas; Mukherjee (19657 on Jabpaigurt districy,
Biswus (1967) on plants of Dapecling district. Guha {19681 on Moristic survey
of Birbhum disirict; Dawa and Majumdar (1966% on Flora of Calvuua and its
vicinity, Basak ([908) on distribulion of scveral new plants for W. Bengal Irom
Birbhuin disinict; Banerjeo ¢ 1968) on grasscs of Burdwan: Bancrjce & Pal (1973}
enhisting 1he grasses of Indian Botanic Garden: Chaudhurt (19600 on grasscs and
sedges ol Darjeeling; Maji and Sikdar (1983) enumerating the sedpes and grasscs
of Bankura diswrict; Sanyal (1974) dealing with the sedges and grosses of
Bankura district; grasses pew 10 W Bengal and others. Apan Iram the aforesaid
publications on floristics and vegetation broughl out after [iftics, disseriations
on two district Nores by Das on Nadia district in 1968 and Sen on Hooghly
district in 1972 were submiticd but nat yel published, Similarly Mitra worked
on Tuliygunge and adjoining arcas and Vuppuluri Sharma on the weed Nora of
the Indian Botanic Garden. both in the year 1970,

Altcr puhlicalinn of the Fiora of Briish India by Hooker l.¢c.) and Bengal
Plants b 0y Prain {!.c.) there huve been FEjpoes of |“nu“§r: number of aow ':i;‘n."l’.‘ii“i-
und several new distributional records for the stue of West Bengal. Calder,
MNarayangswami and Ramaswami {1926} and Raa (1959} compiled (wo uselul
lists of such plants which in¢luded several taxa also from West Bengal, Other
species, hitherto known from different pards of Indian subconticent and many
exolic specics found 1o be growing wilkd im West Benpal have been published
by wvaricus  wuthors  (Culshaw, 1992 Srmivasan  and  Agrawal, 1963
Maheshwari, 1964 ; Bennct. 1963 ah.e, 1966, 1967, 1971, Raw and Mukherjee,
1965 | Bancrce, 1986 ; Ghosh, 1966 a. b Jain, 1966 2. b, ¢, 1968 ; Chandra,
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FO66 -« Chandra und Bhattacharyya, 1966 @ Datta and Mujumdar, 1966 © Santspan
und Korlahali. 1967 ; Mira, 1967, 1969, 1971 - Guba Bakshi and Naskar, 1966,
1967; Rao and Shanwurc, 1966; Juin and Banerjee. 1907; Korlghali, 1967 Rao,
Mukherjee and Bancrjee, 1967; Basak, 14908 a, b: Mukbegjee and Banerjce, 1408
Jain and Pal. 196%; Guha Bakshi, 1969 Bancrjee, 1969: Mas, 1969 Mukherjec.
1969 a; Yuppuluri Sharma. 1969 ab . Bancrjee and Pal. 197k Yonzone, Babu
and Das, 1970; Banerjec 1971 &, Ghosh, Guha Bakshi, Mukherjee and Mondal.
1971 Banerjec and Babu, 1971 ; Milrg and Roy, 1971 Krishna and Dutta, 1979
Krishna and Das. 1984

Region (Chanerpee, 19390 1962), a number of new species and varielies have
been described in recent years iTom West Bengpal including the northern hilly
aieis. such as Cardamthero ilipinesa Buch-Ham, var. Mirbhpimensis Guha (1967
trom  Biebhwm  district,  Peristraphte bicalvesdata (Reted Nees  var,
subgequibracteaia Bennel (19689) inem Howrah dastriet;, Cescnie sharmmmam
Mukherjiee & Bhatucharyya (19701 froon Midnapore  disitict; Svedimcotvle
frimedfaico Mukherjee (T962 bi from Darjecling districy, Mupericns assanticiem
Buswas (1971 Tromm Assam and Darjecling district, Dafhergio ducvensis
Thothathel {1975) trom Alipurduse, Noith Bengal and Pooar  asseenicis
Bancrjee (1968 from Dappecling and  Assam. JE 12 worth menuoning  thal
Adientam indiciin—a new species of pleridophyle has alsa been ¢oliected by
Ghatak {1963) lrom Calcula.

L6 VEGETATHIN AND FOREST TYPES OF WEST AEMGAL

The varied and unique physicaf fealures i the stale have given rise to 3 well
deflined phylo-ceological sones to suppont corresponding typical vegolational
layout including the forest wpes. These are: 1. The Himalavan zene of
Darjeeling, bevween 3080-3800 m. 2. Snb-miontane Terai regiom aind tre adiacent
pHamn, M Veasr alluvial plomr or ot sides of the Bhagivathi and iix sorthen
gitd western Iribitaries. 4. Tive Western dry flanks of Chltedanagpir plarean,
and 5. Mangrove forest of Sunderbans mainly restricted (0 South 24-Parganas,
Int the broad vudine of the aress mentioned above certin subdivisions of fores
types and vegetauonal paterns have been further chassified alter critcal analysis
by the ecoloprsts and plant svcinlogists (Chompion and Scih, 1968, Naskar and
Guha Bakshi, 1987, Malick. [966; Gamble, 1575 cw.). However, the prescnt
micture of the vegetational paltern and forest wypes in the whele state s not the
samc as in the past and has updergone considerable modification due 10
cominous stieess of intense bio-edaphic (aciors (Basak & C(ruba Bakshi 1977)
which have been operative markedly during the last 50 to 68 years. Apart [rom
those mentioned above the other tepical plant groups helonging 1 the aquatic
members, weed elements, horticulweal and cercal crops atong with components
af [orestry development also hove murkedly changed the vegetation i 1erms of

o eleck ol e
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The past vegelational patlern of West Bengal particulaly that of the Lower
Cangy Plain has been worked om and revealed guite inweresting features
(Chaydhuri, dMallik and Sen, 1962 Bosak and Guha Baoksho £ Anatomical
studies ol the excaveled wood Trom decp core have indicated the existence of
a dominating mangrove forest which at present hos migrated only o the southern
part al the 24-Parganas ¢Ghosh, 1941 Ghosh and Ncoge, 1438), The analysis
ol pullen Nora ltom the viver mod of estuarine region and alse {rom some of
the Iresh water Lanks showed the presence af potlens al the mangrove flora, the

Trests ol which have shified o e southern extremily of the Sunmderhans {1nas,
961

A thick deposition of peat around Calcutta and neighhouring regions with
several metres afl depth has shown no tree of mungrove pallens. Such peats
under seyveral vast swamps also indicate complete ahsenee of mangrove clements
anil reveal \he veeurrence of Seaeda nraritinia—a hatophytic plant a0 different
strata of the peal, suggesiing ihat the onigin of the fora ol the poai bas been
dug to tivering transfocation of glements and not growimg o sitre. [U is apparent
that the simps of Heritiera fores. and many others which had contribuied o
dominant forest 8 sife and located just beneath the peat had no rele i the
formation of the peat laver in Calculla and surrmunding arca. Drilting of plant
and other materials through riverime action is postulated w be responsible for
the onigin ol Caleuna pea (Ghosh, 1964),

The vast coal basin of Ranigan] arca in the western part of the stale is an
outcome from the upper series of the Gondwana system and show remarkable
prevaience of foens, cycads and conifers whereas the lower series of Gondwana
predominamies with Glossopreris, Egnisetaceous elements and Cordaitean stems
{(Randhawa. Mitra and Mehta, [964), [t may be worth mentoning thal apart
(rum the past geotogical history of the iorests and vegewation mentioned ahove
there are repors and evidences of thickly wooded areas in large tracts of Wesi
Bengal even up to the end of the nincteenth century. Such lorests were spavially
predominent in the districts ol West Dingpur and Malda, in large areas of the

disiricts wn the south wostarn part of the state, particularly bordering
Chhotanagpuar plateau of Bihar and in 1he Sunderbans (Basak and Guha Bakshi,
Le) Presence of dense Jorest slands in other pans of the plains were mainly
near the iringes of the conllucncing rivers and in the vasl marshes and
depressions, Formation of such forosts were in the arcas between the rivers
Mahananda and Kalindi and between Punarbhava and Tangon in Malda, around
the ffifer! and Kafanrar bils in Murshidabad; in the marshes between the Damodar
andd Bhagirathi in Hooghly district: between the Damodar and Saraswati
Howrah. in thc marshy arcas hetween Kalighai and Rupnarayan in Midnapore
and 1he extensive saling marshes o the south cast of Calkeaita cxiending owards
Lhe Iringex of the bay in the sowth, Reclamation of marshy lands for cultivation
and habitation and continuous destruction of forests during the last one hundred
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—yuars have comprletely chanpoth the whole face of the forest cover e W Bengal
and reveals an uncontrodled denpdation of the Torests and plant cover in wet and
saling lands. The percentage of Torest area w geographical area in the plain is
apout 1 1% and it vancs trown 3% i Birbhum o ncarly 20% th Bankurl and

nu' LT Ihﬂn 3!& 1'1._.' S"ﬂdethﬂn‘ [qn”n . 1!1&&. B'l!‘ﬂl: 'IFIEI Iiﬂhﬂ Bﬂkl'ht rp}

IL by alreudy teen ciophosized il thie peogaphicat Teatures and the plast
lilc in telation to such condiiions are more diverse in West Beneal than those
ol any state of India of comparable size. Apan [rom the Himalayan clements
the {lora of the plains of West Bepgal fulls inlo two sub-provinces. Bengaf
Prupf'r and Ewnderbary, as described h}' Hooker {19041 under bes Ath hotanical
provinee of the Gangeue Flan, Accarding o Champlan and Seth (1968), the
forests may be prouped under Tollowing types: ] Subtropical Lo icmperate foresis
ol ialz e fn Drerr e e ooas
Peninsular Sal forests @ 3) Tropical scasonad swamp {orest; 4 Dry deciduous
serubr and 3) Livoral and swamp loresk. Concise aceound with saliend features
of these forest types and their mamm componetts are describad below :

[.6.1 Subtropical to temperate Foresis of northern Himalayan region in
Darjeeling: A comprchensive (ravciogue through the dense and magnificicnt
forests andd vegetation for the district of Darjecling s eather difficudl 10 conceive
due to the nawre of the Himalayan terrain and the intricacy of the plan cover
comparahle o almost than o the tropical run forests in some of the river vallays.
However, mudh af vwre kpowledge about the Dorests and pant wealth owes o
the piancering cffors of eminent hotanists and forest othicers of the Jast ceatury
iBasak. 1973). Inspite of having a thurough knowledge of the lile forms there
15 every possibility of missing the berbaceous clements which do not appear
every yeor due to combination of various climatic and edaphic faciors associated
wiih the physintogical behaviour of plants as it is noticeable i Steobifanthes,
Logatis, Lities and many genera of Orchids. At the same tme the richness of
plam wealib with which the district {Tourished in the pest as been considerably
changed with the introduction of commercial and several exoniv species and also
due 1w large scale exploitation o the forest resources by she kweal inhabitants,
Our knowledge about the speeies diversiy in the district 15 almost compleie, yet
due to very ineresting phylageogranhy alang with the assemblege ol so many
species within this smadt section af the Himalava it will be always a paradise
ot botancal eaplorations,

in introductng the forest types o Darjeeting district Gamble (1875) had
expressed his views by saying thal "The forests of Darjeeling disinict  not those
under the Torest deparunent, although it possesses specimens of most Kitgd b
the foresis, are more varied probatly than those of any other distrct in Indin®.
Further while presenting the distribution pawern of the various {orest types within
the district his impressions are vividiy expressed tn his remarks “deep valleys
filled with strange vegetable Forms, serpeni like lanas, troes of monstrous sire
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and shape, perhaps clothed with the fairy Mossoms of epiphytic orchids or the
deticate tracery of pendent ferns mount thence upwinding paths through dark
forests whose only colour is that of the mossy hangings of the gigantic stems
or the occasional Mower of the scented Magnndia 1o the regions of winler snow
where masses of Rhododendron cover with their gorgeous tincts the slopes of
the upper hills and twist in every conceivable shape their wonderfully coloured
limbs."

Most congenial condition for development of unique forest types and a
flourishing growth of the forest cover is due Lo the fact that the heavy moisture
laden c¢louds travelling rorthwards with the onset ol monsaon get an casy passage
into the Tecsta river vailey within the district and swrike first on the rugged
precipices on cither side of the basin and also those of the smaller valleys of
the rivers Baisan, Mahananda, Cheil and Jaldhaka in the neighbouring arcas and
pour heavy rains and cling to the forest cover with a blanket of moisture. By
dropping the burden of water as they ravel upwards and penetrate into the lattice
of higher valleys 1t provides most favourable condition for 1he lush growth of
all kinds of plant lile of the forest composilion. An approach from the plains Lo
the mountainous zone of Darjeeling disteiet and gradually 1o the higher reaches
and wltimately o cold subalpine 10 alpine summilts of Tonglo and Sandakphoo,
for any botanist 15 a unique and thrilling experieace.

During his historical journey through Darjeeling to Sikkim, Hooker (1849)
prepared an excellent narrative about the Himalayan vegetation right from its
commencement at the foothills 1o the highest limit a1 Tonglo in the Singahla
range. In his observation the vegetational zones were mainly dealt from the
plains (o F600 m under tropical zone and heyond this and up to 3600 m under

tarmmaralas Fmaas Mavks {1977 1RREY nlen mads imknencting hotoniaal  tries
CETTT PR A LA SeTRERE L1077, Jaiind)  diads diioa ipnbieasiig Rl s

following Hooker’s route and narrated his collechions mostly from the temperate
zones ol Darjecling to Tonglo and further up towards Sandakphoo. More than
four hundred species enumerated by him include also an interesting list of neagly
hundred species of ferns. Gamble (£896) as a master [orest botanist did div
excellent job by preparing an exhaustive and very critical list of more than 800
species of trees, shrubs and woody chmbers from the district, Apart from his
own rich collections the collections of other contemporary botanists helped him
in preparing a very useful contribution with valuable information on forestry
and botany along with critical phenological data. In order to describe the plants
within specific forest communily he classified the forests broadly under five
categorics viz. Sal Forests (Shorea robusta up to 750 m) ; 2. Khatr-Sissoo Forests
(Acacia catechu & Dalbergia sissoo) ; 3. Savannah Forests; 4. Mixed Forests
(with 3 subdivisions) ; 5. Temperate Forests {with 3 subdivisions). Cowan &
Cowan (1929a) while revising Gamble's (Le.) fist added a large number of
herbaccous species while deating with the ceological aspect of distribution of
forests in Darjeeling particulasly of Kalimpong sub-division and recognised 3
broad zones viz. Tropical zone (upto 900 my; Sub-Tropical zone (900-2000 m)
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doseribed species from the disiricl and vegetational successum pecording

atliticle following the paitern of Cowan. Hara (1966} in his Flora ol the Hastern

Himalayad inciuded constderable  catlcctions  from Darjecting disericr—and
describad the Forest (ypes under (i) Bein Green Deeitfions Forest between
TOO-900 m with Shorea robiiste as the dominating tree; (it Miced Brood Leaved
Fowest between 1500-1F0 m. where Cesarapsiy fndica diud Schine wellichii
arc fleurizhing clements: (il Evergreen Qud Forent with Quercus famiellosa, {3
pachvpliylla and others belween 25X 2800 m and indicative specics along with
Quercus have heen marked by Eupedherdrio gardneri und Aeer comphe i Trees.
shrubby and olher herbaceous associales i Lhese Torest types huve also hoen
menlimed. Bancrjec {Anon | TUAGY while prcparing o shoren Deconm of the Lorests
ol Darjocling broadty treated the Torests under 1 Ploen Forests and T Ffiff
Forests, The lader however, hos been subdivaded inua three catepories under
Lowoer, Middlc and Upper T Torcsis Tollowmmg Gamble™s autlook,

The Toresicd arcas of the Darjeching distnoy are mannly under the conteal of
the Dareclocae o Forests, Government of 'West Bengal und are maintained s
Reserve Forosts or Proiected Foresis, The diflTerent calegnnies of forests and their
respective arcas reconded in 1966 under 3 subh-divisions (Anon, 19K are
sumpmensed in the followimg Table :
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Presently forests in this disioer are chissifiod broadly under fwo groups - the
plain forest and the hill an: L as done h:. E-ﬂ.nl'.‘!'JLL {f.r). Such nhuns with sandy

ool mainty adisamin
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s oare repluvsd by loamy soil wilh dreiles Trom the
river and the nature of forests are alse chunged. The main components in the
toresl composilion bath 1o the plains as well ag in the hills ws depicied ander
the classificaiion by Gamble (1896 are mennioned befow -

[ Acavia catechu  Dalbergio sivson forest of the Tropical Plaing { Kiir
’in'wm Forest) : ThE: loresty DI' this Kind willt Acetere r.ufrr'hu and Lriffbergio
p-reu:.]unt on the rver hcds. ul‘ thL pcrcnnml and m_a:-.un.ll riw:r.»;, vz, Toesia,
Sevak, Mahananda, Rakty, Balsan, Mcehi, Chel and others, Pafbergia siszoo.
however. is in siouller oumber o compaison e abmost pore slunds of deacia
ratecin and olther commenly assacialed species are rather widely spaced which
msﬁnly include. Acacio concinma, A, sripaleto, Atizia provera, Bombax ceiba,
Bridefia stipularis, B tomemosa, Capparis olacifolin, Cassia tora. Coffea
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liretna, 1) lewreeodaria, 13 siipnfaced, Deeringle amuranthotdes, Enthrnn
indfice. Flregpea microcarpa, Gmeling avborea, Grewia loevigan.  Lawied
carmnandelice, Miffevia anvicofata, Nessiamm herpeticin, Prevmra latifolio,
Preravier tberasa, Tewspora cordifoliv, Toonda ciiate, and Trewia nudiffora,

11 Sevinmeeefi- Fopest fn the Fropioal Plains of arjeeting @ Savannah tvpe o)

P 3 ; i
chiefly found in Western Terui. Such prassy wracls with aceanional wrees or ligh
forests e oeither rche o Shorew rodmisie. noe 0 Datbergia sisson. These
grasslands when dey and well grcd differ marked]y Tromn those under peeolecion
in compesiiion aod extent of  growth forme Following  their ceobogical
charpeteristics Chaudhor ¢ 1960) classilicd them under five types and conmumnon
prasses growing in such [oeests excluding those in stnct agquatie habian inctude,
Seree ferriem sportanewm, S, peocernm. 80 beagalense, Narenga mrphiveoconid,
Thewmeda  artmdingeeq,  Selerostochva foswcn, Theweda vilfosa, Veliveru
sioevieridex, Cvnbopogean clandensiinus, Erianthny fnpgisetasn, Desmosiveng
Iipivarentee, Avwetedo deman, Plroysites harke {gencrally  in marshy  arcash
Arupefime il bengatensis, fperate ovimdriva, Pospation compngamng, Eleasine
elice, Cvnedon ducivlon. Paspafadinn e Setavia plinviea, Leersea
Aexamdro, Peiennt vepeiry and several olhers.

Aliing with the grasses of varymg composidions a nomber of woody clements
and trees commenly cecurning and characieristically associated in this grass land
are - Acocia fervagired. Ading covdifedia. Buahivia aalaboriea, B variegara,
Atirea menosperma, Careva arboves. © indiveon, Clerodeirdrnnt se rvamine,
Cretaleria strivia, O sericea, Dedbergia fatifufic, Eagenin operculote, Grewig
I ugterenfoila AMillagioa sneic

eI=1 1 1141
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dleter, Minirie
refieondis, Oednre mantip, Crooctunr indficion. Evbeckics roxtrate. Fremna
hrorfrceat, Rundien dumetorim,. R wliginese, Wendlendia evertn, and  Zizipfing

FTE AR

The prasslomd of Ferud region sre mostly mlerspersed withe Shorea vobusta
and other tees. Such sparsely wooded Forest Tands have heen covered by plamiing
Tevtom grentdin, Shereea vebesta. Encatypins pledidus, E. dewenxvienr and other
specics of Ewcafupins under commerciad  plantation by Torest departinent

Conversion of such lands for extensive Tea {Thea sinensis) or Pincapple (Aneies
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I Mived Platn Foresr of the Treppieal Pl The Mora in the mixed plain
lorest of Terai exhibits a vich growth of rees which are mamly of wepical
cvergreen type, Some of 1he deciduous speeies alse ke 3 prominend role m
their compeosiion. They also occur in the hill forests up W on eleviation of SKm
and associate with the predominating Forest of Shoree rodnste. Fram Dulki Jhar
in the west W the whole of castern Terai these Toresis are spread and accisionul
palches are found an the bases of he idges, Commem trecs and woody climbers
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durnimating ihe composition aff the torest are © Acacia ferrngineda, A, iHsid. A,
pennala, A, procera, A, stnatd. A stipalaia, Actiredapfine cobovata, Ading
cordifidia, Aesculus assamica, Alstonia scfalaris, Andhocephalns chinensis,
Antidesmea  arwnringtionr. Apornso  octendra, Artocarpas clud, Bandfriti
anguiney, B oaalaburice. B purpurea. B valfit, B variegate. Beannontic
greotrediforeee, Bridefio retusa, B, stpaduris, B ionwentosa, Battneria grandifofia,
Cafamus Ragelfum. C futifelivs, Collicarpa arborea, Cavollia brachiotn, Careva
arboven, Cassie fismla, Camnaregant spinose, Chisocheten panicalaiey, €
recfeodaphne, Cinnanweanem tamala, Cissng répunda, Clerodendrnm indicion,
O serratune, Cochinecarpies stercaliareus, Coffea benvalensis, Conrbretum
rexbrirghit, Comeephalus swaveclens, Cratevae magna, Crten coandatns, O
roxhurghii, Daemonorops  fenkinsiceoy, fathergia foliova, £3 latifelia, D,
pinngia. B sripuigeea, Pesirafiion gyrddes. £ moraviuen, B3 piichetinm,
Dillewrier inelice. D pentagyna. Ducboniga gremadiflore, Devovlum banilions.
Embelia ribes, E. robusta, Emada pursaetha sspo sinohimefensis, Eranthieaunn
putchefinn, Ficuy altissima, F. chanre, F. ourtipes, Foovntophvfla, Finfectoria,

Fooaligndon, F oretese, Foorasiphie, o osennicordat, Fo salincisa, Flemingie
nigeropreiia, Foosteobififeren Geoetge pinsatad, Glociidion pambfer, Glveosimis
arbovea, (meling arborea. Grewin dispermea, Helarhene  anlidvsentenica,
Hvmenodichvon  evelsum, fvore  wndwlaia, Keewa  firifelic,  Lagersiroemia
r!}.un'_!:ﬂ.urﬂ, Lo f'nr_rl_l;r_rﬂ:_l.,r_:‘.r!'i:'ﬂ, f.ﬂ-'n .rl.r'mIH'Iu'H'.ﬂ= fetivenminl rm'n;mr;mmn, L
strigose, Liaea feta. Lo memapetafa, Lo saficifolia, Macaranga indica, M.
gamhlel,  Maocrosodenr  cochinciivensis.  Mallores  phitippensis,  Muangifera
svfvarice,  Melinsnra  simiplicifolia, Meounewrem cocullanon, Micromelun:
winpion, Minasa rifvicawlis, Milfetia mericnlora, Morinda angustifolio, Mucwng
migricans. M. wopasperma. Murrava exation. Myxopeoo sinplicdofis, Olea
chowea, Oroxyln indicam.  Puandenties utiner, Phlegaceintius puafriervis, P
thvrsifernnix, Phoebe lanceolaia. Pinavga gracilis, Prenmea corvabosa, P
scondens, Pueraria miberesa, Psvehotrin colocarpe, P oereatica,  Sapiim
baceatun, Semrecarpus greacardivnn, Spatholots porvifforns, Sterenspermin
Chiefrenwricles, Tabermaemoniana  diveeicarg, Termmfia beflirica, To chefpla,
Terrameles nudifiora. Toomad cifiard. Trewia swcdifford, Turpiniu nepolensis.
Wendlandia coviacea, W, wallichil, Wrishlio drborea, Ziziphus mauritiana and
AL rupose

V. Tropical Sol Forest {Shivea robusiaf of the ploins of Darjesting 1 Most
impressive lorests of Sharca rebusra ecupy the well deained arcas of the district
andd ecewr on the plains with decp loamy soils of W Terai and go vp 1o 700 m
irem ihe Macht rver on the west 1o the Chel river at Dalingkete, This 1ype
Mueurishes also along the valleys ol Teesla, Ranpeed and Rungo on both sides
apd extend contipuously iront the plains o the {rontier of Sikkim (Gamble £
Thotgh Shoreq refwste 1s 1he dominant compopent a number of ather {rec
species grow with varying densily mixed with several shrubby and herbaceous
clements such as Aceciar fermginea, A pedireda, Alstoade scholuirig, Aphenennixis
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pelvsicchva, Bareria cristedo, Bailiinie walalivica. B validii, Brid .
Caesalpnia bondie, Colamas tennts, Callicarpa arbored. Careve HTIJFH Fil, [
berbacesa, Chakrsia ferfutleris, Chsns reponda, C bdicnn, Clerodendivam
visposunn O serecton. Coffva bergefonsis, Combretinn roxharghii, Credalario
verjcea, Colefirmked appasitifodin, Crvods pectinete, Paedafaceniies spdendens,
Lexsihenditant copiialotes, . confertmn, 13 gyrotdes, D, farifolivm, £ wotoriam,
I3 puelehellum, Dillesia pessgvie, Dubonga grandiflora, Embelia rofrsie,
Flemmypic siricia. F. steabilife v, Guenga pinnato, Grewie sapieda, G, selevopfivila,
Heteropemay fraprony, Holerthena antidvienteitea, Indigoferes prilehedia, Lannea
coramendelica, Leea oo, L. oorispe, Lo owecropdndln, Litsed meosiepetale,
Meacroseten cochinehinensiy, Matloner plilippeiis, Milletia anrienlate. Moo
rubiteantis, Meormeda angastifolio. Mo ciefelia, Groxyfiom inelicin,  Prveis
craxsicaurfis, Phoenic aomidis, Fremin hechbaces, Biveo arieaic, Scliiags waffio i,
Sewmecerpus anacarditm, Spatfuolis rovtrefiil, Spevimcelicrvmt sweceodens,
Stereosperopng  chelonoidey,  Syovaiim covasoddey, S cumind, Terminalio
bellivicea, T. ehebnfea, T tamerioses, Wenedlodte wedtichii, Wonwlfireelian froicnsea
and Aiziphus riegesa.

Y. Tropiced Lower Bl Forests of Bogeelting amd tieir vegefarfonad
conrprsitienr; The vegeron of the lower hild forests of Darjecling shows sone
characieristic femures and has considerable demsaiy and diversity of species, The
Irees with high biomass and bolty trunks cover the lower slopes and the bisins
of ihe river valleys and suppott dense growdh of Ranod climbers belimging ws
different families like Vitoveae. Fabusccae, Apecyooceae and Arecaceae. The
foresis withim this zome are Trequently impregnated with Sal (Shoved eofueia)

ey doghd bot this 1s oeeasion: al i commarison o the redommanee of eiher |n|1\,
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ree spocies belongimg 1o differend tropical Tamilies ke Stercabaveas, Muhm.-.m,.
Burseraccuc.  Celastiwene.  Tiliaecue, Ruowwceae, Dascaceac,  Rubjaceas.
Combrelaceag, Sapolaceae, Bavraccae, Buphorbiaccue. Urticaceae, Juglandageas
and others. Some of the Yamilies like Rubiaceae. Cophorbiaeeae, Verbenaceae,
Muraceae and Lauraceae show a marked dominance in these forests in respect
of number of penera and species. The Tollowing woudy clements (Gamble Lo
ure webl represented ino this 2une 0 Afews precotaring, Avecio sk A, fort,
Acrocarpus frasimifoling. Aewtenospermag clovifforion, Actinoduphie obovata,
Adltertoda zeviunica, Adina cordifoliv, Aescaity assaimica, Agletion eedieis, Albizia
vhineisiy, A, febbeck, A, tucidior, A procera, Alfopiictius zevianicns. Afchorea
tilivefirlin, Alstonin soleloris, Amtocephalies chinensis, Antidesie aoumineim,
A, Bititiees, A, divndvim. Aphania eabvd, Aporosda rosbirgfid, Avdisin invofieraa,
A sibanacea, Aristolochio roxhnrghiena, Artocarpns chasia, Argvrein hookeri.
Ao maziefi, A wallichil, Arvindinaria hookeriuna, A, bneniedia, Aspidopterys
iitelicg, A, stdany, Bevcanred sapidha, Bombwize nwrans, Barlerio eristeda. Bessio
bl’#}'fﬂﬂ:’{:‘. Banhinier malabarica, B, prypuren, B seandens, B horsfefdis war.
vahtii, B, variegata, B, wallichif, Beawmontio grandiffora, Bischioffa jovamicd.
Bochnterie rugalose, Bomibax ceihe, Bridelio retnsa, B, sipndoris, B romentiosd.
Mrowea moflis, Buddiefa asfetica, Buteg heeifoonris, B, parviflora, Hytineria
pilesa, Cadamus erectin, C flagethon, © fatifediny, C feproxpadic. C temis.
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Ceellicarpi arborea, C macrophvlla, C pletie, O vestita, Canarinie skl emense,
Coantdhipny eliciwee i, C._nppm':'ﬁ.' acntffedia, O cankemiensts, O riredeefleren.
Hacifolic, Carallia brachicty, Careva arbored, Carveia wres. Carvegheris
wallichitane, Casearia gravecdens, € vareca, Codsfo fismba, Casine glavea,
Catimaregim rens, Cenveavia pedara, G fedice. © teifedin (el
cinnaitemen,  C tetrentdva, Cephalostachuin copieeiin, Cephafaniin
retramtrg,. Chasalic oplioxvioides, Chisochetmr cuomimglanns ysp. holanse.
Cheonnalaena odivate, Cimiteoonpon ceefeodipme, C tetetfe, Ciasanrpelos
pariera, Cisnes aehteefa, € gloowd, € jovana, Cleraelendrion brackeatam, C
inedtcuny, O keempfers, O seevatvnn, OO welliehil,  Cloidion favanicmm,
Cenbvetnar rovhbirgiii, C sgreediensnny, C0 wallichs, Cordia dichotoma, C
presidis,  Orateva nragond. Crededaria fetragana,  Crodon oblongifofing,
Crvptocarse aprygdling, Cvelosteaww lancifiding, Daedolacantfing vervoses, £,
splenidens, Dlaihergia henifolia, 1. pivnate, 1) sevicea. . stimdaced, Deeringfu
cefociofdes,  Dendmealanns fuenilionit.  Derris mibcraplera, Deswrdinm
cephialites. 1L wyeeides, £33 heterocarpon, Pesordiom metoreimn, £ velutinem,
Iptowceras anedersomi. Thedwenger grandiflera. Dvvocvlum allicrinm, Efrett
ccrtitinede, Enilrefian vifes, B robusta, Eviofaene wallichit, Evvifering varfegaia,
Ervifirapetm vagunr,  Evonvinns boflams, Fagerfimdin fusciculare,  Fiews
aftissima, F. beaghateusis, P codobete. B ocurtipes. Foooveloptylio, F
thriapacea var, prseens, Ko efosvice, Foofisifose, o fruticoso, Fo heokeriang, F.
ferevis, F. murernpicfla, Fopfevocarpea, Foobovito, Fooolfgodon, B presirata, F
racenrasa, Foorigido, Foorearpiii Foosensiverdata, Foosikkimensis, Fo sgtietinosa,
F. wubincisa, Fovirens, Firmanin mfgens, Flemingio miacrephiviia, Fragraea
ahevare, Garnga pnneia, Cilachidion assomiotin, G foncenlarinm, G, thonmseni,
G.ovefurimnm, Gmeling arboren, Grewio afmivififolia, (0 exeefin, G, laevigat,
G, srevenfideeons, G, vestig, Cynmeme tigens, Betevopanay fragroans., Hiprage
Bewghalensis,  Holorchenwe  atiehosemence, Bolmdkioldee  savguined,
Hyptiaathera stridde, Mea meicropdocfle, Loove aennsingee, Fooncdafenic, Jotsminan
nnelrifferrnans, X nepedense. Kveme linifolia, Kvdie eaiveina, K, jujnbifotic, Lanvea
corontedelica,  Lasiococca svmphillioefolin,  Lettwnniee sirigosen, Loew
goiilinerd, Lo deguette, L. bracteata . herbaces, L. robusia, Lo xamfoeing,
Lepimorny eldempiiofiug, Lepiodirea mnfviflara, Licaola peltoe, Litea loct, §
salfcifolice,  Livistong  fenkingionta,  Lopliopeicdioo wighrionsns, Lovaniing
mrvedugratus, L figuseeivs, L pofvernfenms. £ scirvifla, Mocavaniga indive,
M. prstilere. Perseo gownbfes, P vilfoso, Meesa awreroplielie, Meflo
ferrtuginea. M. phiftppensis, M. roxberghtionns, Moigifera syfvatica, Marsdenia
revied. M. sinetorta, Mevae spinosa, Micropteris diseoldor, Midiasma pianeto, M.
stmplivifolia,  Mifinse roxbwrghiona,  Miletta  cimeren, M. extersa, M.
petchivenrpa, Morinda citvifofia, M. augisiifedia, Mores anstrefis, M, imeacrani,
Muenna monespenae, M. pravieus, Munroiio pinnata, Mureeva keemivii. M.
poanicrfate, Mussadmda glabra, Moroxbarglii,. Myeetta obfongifelio, Myrsie
eopitedletics, Qrmosien glanca, Qugeine ougemensts, Orexvlane indicom. Paoderia
foerice, Patidiines mepetieitis, Poarehaena sagiata, Poranm g ey,

Fetvetia  crussicenlis.  Phoenix rapicela, Pirange pracilis,  Pitheceilfobinm
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angulatum, P higeminum, Platea latifolia, Plecosperntunt sptnosum, Porana
panicwlate, P, racemosa, Pouwgolzia  viminea, Psychotria  calocarpa,
Preraspermum acerifoliun, Pueraria tubrerasa, P. wallichii. Randia sikkimensis,
R. wallichii, Rauvolfia serpenting, Rhamnus nepalensis. Rinora bengalensis,
Sahia  paniculata,  Sapinm  haceatum,  Sarcosperma  arboreum,  Sauropuy
androgvius, Semecarpus anacardium, Shorea robusta, Sloanca stercufiacey,
Solanam erianthum, Spermadicrvon swaveolens. Spandins pinnata. Sterculia
hamiltonii, 8. roxburghii, S. villosa, Svivgium cumini, S formosum, §.
opercilatum, 5 ramosissimum. S, toddalioides, S. wallichii, Stereospermuni
chelonoides, Tabernaemontana divaricata, Terminalia bellirica, T. chebula, T.
tomentosa, Thespesia lumpas, Thunbergia grandiflora, Tetrameles nudifiora,
Tephrosia candida, Trevesia palmata, Trewia nudiflora, Trema oriemtalis, T.
politaria, Turpinia nepalensis, Ulmus lancifolius, Uncaria scandens, U.
sessilifructus, Vernonia talaumifolic, V. volkameriaefolia, Villebrunia frutcscens,
V. integrifolia, Wallichia densiflora, Wendlandia coriacea, W. hevnei, W,
wallichii, Woodfordia fruticosa, Wrightia arborea and W. sikkimensis.

VI, Subtropical Middle Hill Farests of Darjeeling and their compasition .
The forests in the Middie Hill ronc of the district are mainly distributed in the

west of the Teesta River and preserve most valuable iree species of forestry
intercst. The whaole of Darjecling forest division is occupied by this forest
components and the species gradually show more of temperate type lowards the
upper fimit whereas many species of the upper limit of the tower hills merge
with those in the middie hill forest. The principal species in the forests of this
division arc AMmus wnepalensis, Juglans regia, Betula alnoides, Machilus
adoratissima. M. gammieana, Svmingtonia popuinea, Engethardtia spicata,
Phoebe lanceolata, Michelia cathcartii, M. excelya. Eunve japonica, Schima
wallichii, Miliusa macrocarpa, Saurawja griffithii, Pittosporum floribundum,
Echinocarpus  dasvcarpus.  Acromvchia  laurifofia,  Celastrus  paniculatus,
Rhamnus virgata, Acer thomsoni, Rhus semialata and some of the gigantc
climbing lecgumes are represented by Milletia  monticola and Mucana
macrocarpa. Acrocarpus fraxinifolins in blazing flowers is also an attractive
species in these forests. Many other well represenied species include Eriobotrva
dubia, Dichroa febrifuga. Oxvspora paniculata, Brassiopsis mitis, Maesa indica,
Embelia  floribunda, Chonemorpha  macrophylla, a  gigantic  climber,
Clerodendrum colebrookionum and others, The undergrowth in these foresis
though not very thick yet presents large number of herbaccous and shrubby
specics like Astithe rivalaris, Daphne papyracea. Aechmanthera tomeniosa,
Helicia erratica, Ardisia macrocarpa. Arundinaria aristata, Lastrea dissecta,
Muaesa chisia, Neillia thvesiflora, Plectocomia himalavana, Reinwardtia trigyna,
Rantunculus diffusus, Draba gracitling, Viola serpens. Stellaria patens, Skimmia
laurenla, Piptanthus nepalensis, Spiraea bella, Primula rotendifolia, Veronica
cana, Afuga iobata and many others. The lerns make a dominent cover in these
forests along with others. In Kurseong division the middle hill forest also
abounds with many iree species which are common also in Darjecling division.
Common species in this division are Alnus nepalensis, Terminglia myriocarpa,
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Schima wallichii, Symingionta populven, Lithocarpus fenesteaia, Betnda aineides,
Erytheing arborescens, and Phoebe luncenlata. Because of comparatively Tow

Cinramonnon tamala, Engefhardia spicara and olthers ave represented in very
large number in the foresis of middle hilis in the district, Most characteristic
feawre of the wees is cxhibited by their magniiicient size both in bueight and
girth, Sameg of the commuon rec-lems like Hemiteffa Branogigea, Alsophila
gluuce, A, glabra. A, laiebrosa are represented in barge numbers im these Torests
aparl from Anginpteris vvecta and thick masses of Glefcherio gleinea and G,
finearis growing on shady moist rocks and lorest slopes.

The Middle Hili Foresis in the Kalimpong Division are spread within an
ahitudinal limii of 750-3 ¥ m with soil rich in sundy loam derived Trom the
Daling scries. The quality of the soil has been responsible Tor the development
of magnificient forests abounding in evergreen wrecs with dense canopics. mainly
represented by specics like Castanopsis wribufeddes, © lndica, Sehtmea watliclny,
Phoebe lanceotura, Eprva cavinervis, Betde oviindrostocivs, Nvasa fervoanica,
Alcimandre cothcartii and large climbers like Activichio callosa, Pentapanax
racermesum, Mucuna macrovarpe and Rubay mofeceanus of which the latier
commaonly grow wilth lin a great alowdinal amphide of 400 m o 2300 m.
Ostodes ponicuiaia roprescnis a major associaic in the Middic Hill Forests ol
Darjecling amidst a thick herbaceous prowth and common shrubby members are
Rubus ellipticus. R pivews, Vibnnmn colebrookiamon, Savifweus hookeri,
Srrobilanrhes wallichii, cic. In camparatively mnisi ercas the tree icrn Cyvarhea
spinndarsa 18 Tairly common, Aparl from the magnilicient forest cover, laspe hilly
areas within the Middie Hill Forest have been clearesd from tme 10 timg for
extensive culuvation ol Tea ( Cameflin ximensix),

Flants of woody habii commonly represented in the Middle Hili Forests of
Darjecling are @ Acer oblongum, A, thomsoni. Aceewarpus  fraxinifalius.
Acranveltia aurifelia, Actinidia callosd, Actinedaphine  sikkimensis. Agapetes
salipra, Alcornea  Ulicefolia, Alnux wepalensiv. Arafic memtana.  Ardivia
thvrsiflora,  Aphandanixis  polvsiachiva,  Avistelochie  planifolia. A saccdta,
Beilsmiedia sikkimensis, Berchenmia foribanda, Betda alnoides, Boelmeria
hamiltoniana, B, plonvphvita,  Brassiopsis  wiitis, 8. speciosa,  Buddlejo
mocrestachva, Callicarpu vestita, Cameffia sinensis, Carvoplernis panienfut,
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C. omemospermd, € pesiicwlotss, Chasafin  curviflera var.  ophivoloides.
Chonemorpha macrophvila,  Cinnomomus  bejelghota, C. impressingrviun,
Clawsena willdenovii, Clemans doaminatu, C. grewivefolia, C. munroiana,
Clevedendrnm colebrookeanum, Comuy eapitat, C. conireversa, Cryplopenia
Joponica, Debregeasio veluring, 1. wallichiong, Dicroa febrifuga, Dillenia
pentiagyaa, Dobingea vilgans, Drimyearpux racemtosuy, Ihsoxylum procenim,
Dendrophthoe falvata, Efvretia wallichiana, Elaeacarpus servatus, E, sikkinensis.
Eleagnus larifolia, Embetia flovihunda, E. nugushiv, Enpethardiia spicata,
Erinbairva dubia, Ervcibe sehinnidmi, Ervifirene arborescens, Eurva cerasifelia,
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E. japonica, Ficus cvriopixfla, F. hookeriana. F. sarmentosa. Glochidion
nubigenum, Geonaiia tilisefolia, Hedvotis scandens, Holboellia
Holostemnia  ada-kodien, Hymenopogon parasiticns, Jasminum  nepalense,
Kadsura heteroclita, Lonicera glabratu, L. macrantha, Loranthus psilanthus,
Luculia  gravissima, Lyonia  formosa, Macaranga  demticulata,  Machilus
odoratissima, Maesa indica, M. rmgosa, Magnolia  hodgsoni,  Mallotus
nepafensis. Medinitla ervthrophyvila, Melastoma malabathricum, Melia dubia,
Meliosma diltenigefolia, M. pinnata var. barbufata, Michelia excelsa, M.
lanuginosa, Microtropis discolor, Miliusa macrocarpa, Murraya koenigil,
Mussaenda macrophyila, Mvrsine capitellata, Microchites ellipica, Osheckia
stellarq, Oxvspora panictlata, Peripfoca calophyvila, Podocarpus nerifolia,
Populus citiata, Pyrularia edutis, Quercus acuminala, Reevesia pubescens,
Reimwardtia trigyvna, Rhanutes virgata, Rhas semialata, Sabia leptandra, 5.
parviflora, Sauranju fasciculata, S. griffithii, S. napantensis. Stephania elegans,
$. glabra. Symplocos cochinchinensis, Thunbergia coccinea, Toddalia asiatica,
Trarhe.’mpfrmum axiftare, T. fragrans, Turpinie nepaleasis, Zanthoxylum

ot efond iy
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VIL. Temperate Upper Hill Forest and vegetation of Darjeeling district = The
characieristic North Temperate Upper Hill Foresis, dominated by several specics
of age striken Quercus and many interesting species of Rhododendron with
different hues are distributed in the greater pan of Darjecling division, In the
olher two divisions viz. Kursecong and Kalimpong, members of the (amily
Lauwraceae and Aceraccac are represcnted markedly in higher densities. A number
of exotic species like Encalvptus tevetivornis, E. globosus, E. obligua, Cedrus

deodara, Cupressus torulosa ewc, with profuse undergrowth mainly represented
by species Ilke Rubus ellipticus, R. nivews. R. moluccanus, Strobilanthes

wallichii, 8. pentastemonoides and common fermns like Arthromeris himalavensis,
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Asplenium ensiforme, Athvrinm asperumt, Crypsinus malacodon, Dryopteris
filix-mos and many others make the gencral forest composition of the Upper
Hilly bell of Kurscong division above 1700 m. Where as in Kalimpong division
in the lower limit between 1700m to 1900 m high concentration of Engelhardtia
spicata forms a special feature of the forest. [n higher succession above 1800 m
the common tree clements ol the forests include Persea fructifera, Phoebe
lanceolata, Lindera pulcherrima, Alcimandra cathcartii and others, Trees of
comparatively lesser frequency are  represented by  Litsaea  elongata,
Engelhardtia spicata, Castanopsis trilndoides, Schima wallichii, Brussiopsis
hispida eic. On the southern aspects however, Macarange pustulata, Betula
. dinoides, Brassiopsis hookeri cic. are not uncommon specially on lands which
have been leit after cultivation. Quercus lameflosa forms the dominant
composition of the upper hill forests of both Darjecling and Kalimpong divisions
between 1900 to 2400 m which is followed by Persea gammieana, Acer

{a”iﬂh.ﬂf}“ Litcaapn o rvpaata Micholin bivewnag Alcins sinehes serthenreii and nihore
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H]gh level Qak forest dominating on Singalila range is mainly represented by
Lithocarpus pachyphvlla with which Quercns lamellosa is 2 common associate.
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The Upper Hill forests in Darjeching division comprise a Tascinaling lemperale
vegelation predomimated by Quwercws famelfose, Q. fineate and  Lithecarpus
pachivphyviia, Ws common assoviales inclode Costanopsis purpiretin, Magnalia
campbellii, M. globosa, Michelia excelsa, Enrva acuitinata, flex dipyrena, 1
Jragifis, Egemivinay frigiclos, Symplecos theagfolia, and olhers. Temperate herbs
and shrubs commuon within these Torests have a larpe number of 1ypical planis
belemging 100 the  [amilies ol Rosaccae, Ranunculaceas,  Acanthaceae,
Buerheridacueae., Grossularnaeeac, Ericaceac, Primulaceac, Saxifiagaceae oo, One
ol the common bamhoos in this [orest zone 5 represented by Arierddingria
racemosa, Apart from different species of  Rlododendron which commonly
occur in the high aitinude iorests the Coniiers make a dominadng vegeiation in
the higher limis, Thouwgh Cropromerta japonica has becn extensively planied in
thas division aficr s lirst introdection from Tapoan during later part of the 191h
century yet 1t is flourishing more al the lower heighis. The specics howeyer,
docs net thrive well ghove 1600 m, The temperate comifers mainly resincted 1o
Singalila range include Abeis pindrow, Larix griffithii, Tsuga hranoniona and
Pinns roxburefiii;  the Taner is lound only in dry inner valleys.

In addition o the general outline of 1he temperate of high hull Torest vegotation
and woody species of Darjeching district given abave, the other typical plants
in the same altiwdinal range abave 1800 m arc © Acer camtpbelfii, A, cawdatiom,
A hooken, A loevieatunt A, sikkintense. Actinidia sirigosa. Ascuba imalaica,
Berberis angulosa, B ohitria, B, conciina, B insigms, B, nepalensis, B
wmbeliaie, Bemda alneides, B uriffs, Brassiopsis fiockeri, Buddieia colviflel,
Castanopsis purpurilla, Celastrus sivlosas, Clematis bachanantana, C momtana,
Cornns  cuapitata,  Cotemicasier  micropiviius, Daplne popvracea,  Peves
monticola, Nex dipveesa, 1 fiagidis, L heokeri, T insignis, 1 silkimensis,
Jazminnn dispermuny, Jurkiperus recernva, Lasienthis Plermanni, Lewcosepinig
canint Lindera assumiica, L. Reteropliyvita, L pufcherrimia, L. elegans, Litsaea
cubeba, L. elongaia, L serices, Lonicera acumingta, Lyvoria villosa, Mefioxmg
diffenivefolia, M. pinnaia var. boarbuluara, Mveeiig  longifolia,  Osmenibus
Jragrans, 0. suwavis, Pentapanay  leschenaulvivna,  Piptunthus  nepalensis.
Pirrasporum floribundum, Porentitla fraticose var, rigida, Prunus nepalersis, FP.
rufa, P undeleia, Pyrus foliolosa, P fanata, P siicrophviia, P, rhaminoides,
Rhododendran arborewn, K. barbotum, R, cinncberiviem, R, dalhousine, R
edgeworthii, R. filgens, R. grande. K. hodgsoni, R, lepidivam, R, vaceinoides.
Rhus acuminata, R. hookeri, Ribey acumingtum. Roga sericea, Rubux andersoni,
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Sabia imoniacea, Samburcuy adnat, 5. kookeri, Sarcocecea saligna, Schizandra
grendiffora, Skimmia luerealu, Sloanea dasycarpa, Spiraca bella, Stachyurus
himalaicus, Stvrax haoker, 8. sercclatom, Svmplocos dovopiotlu, 8. facido, S
phivlilocatyx, Taxas baccatu, Vacoimam nwwnailarin, ¥, retusam, Viburoant
ergbescens, V. mulaho, V. rervosymn Viscame clbumi, Vo articslarunt,  and
Zanthoxyinm nitdum,
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A journcy to the higher rcaches [rom Darjeeling 1o Tongloo and further up
1o the highest point of Singalila range not only offers an interesting succession

and impressive composition of typu.al forests of temperate Eastern Himalayu
but also abounds with {ascinating herbaccous undergrowth with many temperale
and alpine species of [Mowering herbs and handsome ferns. Some common
Nowering plants including orchids are : Hernuninm angustifelium, Aconitum
palmarum. Aeschynantigs bracreaty, Agrostis alba, A. nervosa, A. vaigaris,
Ainslinea  preropoda. Ajuga lobata,  Anaphielis  adnata. A, araneosa, A
cinnamonted, A. contorta, A, teiplinervis, Awenone obtusiloba,  Aneilenia
thomsoni, Anisadenin saxatilis. Anthogoniton gracile, Arufia psendogensing,
Arisaema costatum, A. erubescens, A. griffithii. A. jacguententis, A. nepanthoides,
A. speciosum, A. tortuosum, Aveng alpestris, Balunophora divica, Begonia
catheartis, B. josephi, B. genmmipara, Bidens pilosa, Boenninghansenia althiflora,
Bromus himalaicns, Caolceolariu mexicana, Campeanula colorata, Cardumine
trifoliata, C. bengalensis, Carex daltondi, C. decora, C. filicing, C. folinsa, C.
Susiformis, C. indica, C. nepalensis, C. nubigena. C. pellncidu, C. phacora, C.
polvcephala, C. remota, C. vesiculosa. Carpesivme abrotanoides, C. cernunm,
Chamabainia cuspidata, Chirita  macrophvila, C.  urticifolia,  Chloopsis
canescens, Chrvsosplenium lanuginosam, C. nepalense, Clinopodiuny umbrostim,
Clintonia alpina, Codonopsis inflata. Coelugyne corvmbosa, C. praecox,
Commelina maculata, Corvdalis  chaeropinila,  C.  sibirica,  Crawfurdiu
tuteaviridis, Cranictome  versicolor,  Cynaglossum  Zevlanicum,  Cyriosia
tindlevana, Dicentra thalictrifolia, Dichrocephalu  lanfolia,  Didvatocarpus
aromaticus, D. aibicalyx, isporum canmoniense, Draba gracillima, Edgaria
darjeefingensis, Elatostemma dissecium. E. swrendfoswm, E. hookerianum, E.
ficoides, E. nasuium, E. obtusum, E. sessite, E. sikkimense, Elsholtzia flava, E
strobilifera, Epr'fr:bium rosetn), Fragaria dattoniana, F. vesca, Fritiflaria
cirrosa, Galium motlugo, G. rotundifolivm, G. hirtifforwn, Gentiona capitaia,
G. pedicellaia, Geranium nepalense. G. polvanthes. Girardivia heterophyiiu,
Guraphalivm luteo-album, Gyinra angulosa, Habenaria pectinata, Hackelia
uiteinata, Henviphragma  heterophyviium, Hermimiam CONGESHIM,
Herpetospernnm  pedunculosdim, Holews lanatus, Hvmenopogon  parasiticus,
Hypuxis aurea, Impatiens arguia, 1. longipes, 1. puberwla, 1 racemosa, I radiata,
1. stenantha, Iris decora, Isachne miliucena, Isopyrum adiontifolivm, Juncus
bufonius, J. himalensis, J. concinnus, Kobresiu hookeri, Lupponea evittwia,
Lecanthus peduncularis, Lindenbergia indica, Lipuris nepulensis, Lobelia
pyramidalis, Lysimachia Japonica, L. profifera, L. ramosa, Lyvsionotus terifolia,
Malaxis acuminata, Mazus dentatus, M. surculossus, Meconopsis robusia,
Melissa parviflora, Muehlenbergia duthieana, Myriactis nepalensis, M. wallichii,
Notochuete hamosa, Ophiopogon wallichianus, Osheckia crinita, Ophiorrhiza
mungos, O, nutans, Q. thomsoni, Oplismenus compasitus, Qrigamem vilgare,
Oxalis griffithii, Paris polspinvila, Pedicularis gracilis, Pentaptrryginm serpens,
Pentupyxis stipiitata, Peperoniia reflexa, Peritla ocimoides, Perncarpa carnosc,
Pilea anisaphyilu, P. hracteosa, P. scripta, P. smilacifolia, P. symmeria, P.
lernifolia, P. umbrosa, Poa alping, P. annua, P. subsecunda, Polvgonatum
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asrplericaule. P. mﬂrmnmi P. {.f?.rnf'.rnr P fi Irrmn’f. P rerlle, P R —
B perforarin, Potentifla nepatensis, Poncoltia dedice, Protic Begontfolia,
Prinntda petivfavis, F. rotundifolio, Prinetic vnlgaris, Rappacaius cvimbalirice,

¥ diffesus. B Biveflus Morippe mesifenis, Rubia monjith, Rumey ocefoxa, B

nepelensis, Saveopvramis nepalensis, Sebvean tepatense, Sanssirea deffindea,
Navifraga prurpurescens, Sceopiutaria efatior, S uvticacfolia, Senecio afaius, S
chrvsonthemnoides, 8 totranthng, S walliehii. Stegesbeckio oviemedis, Snrilaeing

eferaced, 8. purpured, Smifux ferox, X, menispermoided, Spivanthes sinensis.

Sreflarie bufbosa, 5. crispete, 8 Tongiseima, 8 sikkimensis, Strepiolivion
vorliehile,  Strabilanrhes  attennctng, X divaricenons, 5 wallichii, Swertin
bimavifata, 5 chiravita, 5 ponicwlare, Thalictmne chelidoni, Tiodiantha
calcarata,  Thunbergia  covcinea. T fatea, Tinrela  polyphyfle, Trilliam

hardwickid, Yeromica coma. Vil capriotara, ¥, tenmifolio,

The temperate forest sone of Darpeeling shows also 3 charscleristie
disiribution of scrub lorest cummumtics generally un the sites of abandoned
shifling culvvanon and spectally i the arcas which are cxcessively overgrored
or where imees have been ruhlessly lopped. Such sceondary Forests wre mainly
compesedd al dwarl comlers. mostly represenied by 1he imiroduced wrees ol Pimes
griffithii ur saplings of Querens lemeffosa, Litheearpns paciphvila, Quercis
fineetter cle, These forests are casily recaptized by Lheir appeasance on terraced
lands which due 10 consiant biotie inlerierenee are enable o establish and attain
their climax formation. On the other hand where the valleys are deep, the sodl
in these forests is meore manst due (o seepage of water with nmerals and belp
i Pormaeion ol mised amed mesophyllous communitics which reguive adeyuate
moisiure and soil nch in putricnis,

VIlL Fhe Oonifer-Riwdodendron Fereexts © This 1ype is prodominanl in the
mighest limit of the disteict, mainly i Darjeeling and to lesser oxient. in
Kalimpung Division. This zone however, is not represented in - Kurseong
Division, The dominatng clement in this forest 1 Arandineria racemosa which
15 Tond b piow us o PUMNG CTUR AN % @n chement i the wndergrowth of ihese
high forests. [L s stased (Banerjee. 1966) that greater part of Uis forest zone in
Darjeclimg Division had sulfered groat damage froim serions lerest hires in 1876,
187, 1442, 1903, 199 and 193%. Charrcd and blackencd stems of crooked

Ehadogdendran snd i"'}n.nr: bpad gdrers ine ghove oore slandys of bamboa 2ope il
FRF{EramErLE PN PR T e b ek B R L t‘ 4 W TRy Liemminm Fa 'I Al ﬂ‘.lll

represent the ravages of the past (ire and give an indication of the nawre of
well grown forest and mode of invasion of the dwar bambaos within: the guned
lorests in 1he pasi. The Torests of s zone are chicily represented by A pirdinaric
oo, dilTerenl species of Rhododendren or with patches o coniliers and
scattered growih of Lithocarpuy pochviindlo, Overcus spicans, Acer campbetlii
and Magnafia compbelfii wowands the lewer heights, Among the conilers, Tazas
feeevater is scauercdly disinbuted al higher clevations of ithe Tungly Range. But
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further upwards (owards Phaloot Fevis is replaced 1 a large exwen by Tsnga
duiesa belween 24000 m 1o 2800 m and thenee higher up merge with Aliefs
spectabilis. Ulimately this ix replaced by Rbododendron of higher distribulion
and by Berula utifis in the highest limit, Pure Toreses of Rhododendron arboream
are not wncommen at the higher aititudes and sometimoes Pasjure lancs arg comme
avross oft the boundary of Nepal & West Bengal (Banerjee, fe.)

A small area in Kalimpong Division is occupied by the kind of furest visibic

in_Darjecling shove 2700 m where patches of contfers flourish with the main

species being Truga dimosa, Larix priffithiong and Faxws buceata. Above 2800
m the ontire geound is meostly covered with Arandinania recenmse where
necasional patches ol Rhedodendron arbiorenm, R grande and 1he handsame &
fafcemeri are come across.

1.6.2: Vegetation of North Hengal ; QOut of the live vegetational 2ones of
West Bengal mentioned carlier, the forest types and {lonstic composition ol the
maoumrainous Darjecling district including its plain areas being prestly inftuenced
by thc Himalayan clements, ity vepetation has been dealt with separately i the
preceding pad of this chapler, though it is silwaled in North Bengal,

The forests and vegetation of Morth Bengal show much resemblance wilh
that of the mixed plain forests of Darjecling. These needed special atiention in
1solation of other 1racts of the stite in view of ils cxeellent climatic and edaphic
laciors, supporting most luxuriant growth of the farests along with rich
hio-diversity of tropical evergreen lorests. Due o the density and development
of various kinds of forests mcluding excclient Savannha type of thick grasslinds
in maist and swampy bell located in long streich of Jalpaigur district , the terrain
has been lavoured with 1he development of three wild lile sanclvaries. wviz.
Jaldapara in Buxa forext division, Garumara and Chapramari, ol rather smaller
dimensions, located in the nporth-easiern pun of the districl under Lower Tandu,
Upper Tandu and Daina (orest ranges. Aparl from 3 kinds of mammals angd 12
kinds of mrds which are represented in large numbers, these game sancluances
are preserving one of the most preciows anmimals of the country, the single horned
Rhinneeros in sizeable aumbers. In onder to protect such an important habidat
and 0 urderstand its direct refationship with the Tamous and rich Tauna of this
suhmontane forest, the knowledge ol the main mological component viz. the
Nora and vegetation ol Morth Bengal necd thorough investgation. Morcover,
alier declaration of Buxaduar as a liger reserve in the same district, the Nora of
North Bengal require special atiention o maintain the (orest habitat favourable
for the sustenance of the fauna. Keeping such ideas n view, the Botanical Survey
ol India had already launched rosearch pengrammes to study the NMors and
vegelalion of these arcas, Mukerjee (1965) afier studying the vegelation of
Jalpaiguri prepared an account o sketch the main forest 1ypes and 1heir major
components n thmw‘lighl on he interesung Nota of the disinet. The fascinating
orchid Mora of the plains of North Bengal alse atracied his atiention and an
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seeount on this inleresting proup of plants were published (Mukerjee 1975)  In
addition 1o such observations, he worked out the fom Dlor of JTalpaiguri district
which provides un ideal condition in the forest Nuor Do regencration and a rich
growth of ather herbaceous members, The works meptioned above also created
interesi in subsequent workers and Sikdar (1984) published an aecount on the
Baikunthapur forest division of Jalpaipurt district, Based on the compoesition and
distribution of the major Noristic elements, e described lve [orest ypes and
thedr typical components, as under:

I Senti-pvergreen foreste : Common snecies like Alstonia sehofaris, Bauhinia
vetriegata, Castanopsis Hifdeides. Cinnamonnnn obtusifofium, Engeivia formaosa,
Litveer salicifolia, Meliosma sunpficffolia, Sviyvgor caming etc. Forests of such
iypes are found i small patches ncar the nevers or strcams. Cther commonly
pucuting species in such Torests are Mesta fervea, Aphamia richra. Achronychic
pedunculata, Moacaranga denticulura, Phoebe palfide, Vibimum colefirookianum
and species ke Ovbeckia nepalensix, Mussaenda frondeosa che.

. Moist deciduons forest - The Toreits of this kind ave deseribed under moist
ropical (orest lype and are calegonised under Seb-Himalayan secondary wel
mined forest. The principul genera found in these forast are Elgeocarnur,
Engente, Dysoxyiun, Litsee, Machifus and others. Exicnsively growmg climbers
of ¥ilweae are [requently found o grow on Thise trees and make an enlangled
laitice uf climbers, Some ol the well represcri trecs, and oihén assiciated shrubby
clements are Apfaramivs podvstachya. Callicarpy arborea, Casearia vareca,
Phboeacanthus  thyrsiflores,  Aporase roxborghid,  Moesa indicd,  Styrox
sernlatum, Syaplocoy fanvtisg, Tluebergie coccten, Coffer bengotensiz, [n wei
localiies Carallia brachicta 15 sometimes Tound 10 oveur on Lthe [orest margins,
Along with scyeral herbaceous members like Duchesnea indica, Lepidagaihis
vicarve, Psewdobrossiopsis pofvecorha and large climbers ol Trichasunthes
bracieato with altraclive red Iruils are quite common. Some of the well
representcd  grosses o these lorests are Setorin palmacfolia, Genlotheca
lappacea,  Evagrostis  wminioides,  Poponutheram  paniceam,  Oplismenus
COMPOSITNS eie.

L Dry deciducns forests @ The vegeration m s Terest type according o
Champion and Seth {1968) is reconised #x East Himalayan moist mixed
decidunus Torest where Shorea rbisra is frequenily come across along with
vartous other trees und shrubby elememts and the Noar 15 densely covered wilh
grasses following burning of ground cover, Along with dominating Shorea
refista olhed  cotvinonly  growing  species  are Lagersfrocsna  parviflora,
Sterenspermant personamm, Wreightia tomemiosa, Stercutie villose, Mallorus
phalippensis, Envthring stricfu, Bridefia snipulany, Ziziphas migoya and siraggling
shrubs like Holmskioldic sanguines, Celastrus pesricilotes ele. Some of the
commoen herbaceous species in the undergrowil of the foress are ficfipiera

roxbnrghiona,  Bintes laeera Lepidagethis fyeding, Fucheigie netovalvis,
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Elephanrtopuys seaber, Sedanvar indicim. Uveita lobota und Cissampelas pariera,
Lthe latier is [ound frequently climbing on different shrubby species, The grasses
commonly growing on these forest [loors are Pogonathernm panicewm, Poricum
serntentosm, Evagroxtis wnioloides. Neveawides and others. Sumeiimes loms
like Lygodipnr fexnosnn, Aspleniunr offerngns are come across in fhe Toresl
underprow(h,

st o Sharen rebictd o the adorogaid divicion and
L 1ra LrriLfd % L% AAELSE BeLiiEd

in gencral are nl' planlatmm hy the stne forest depanment and Tound in most

ol the ranges. Common associates of this 1ype ol lorests are @ Lagerstroenia
parviflera, Sterculig villosa, Movinda angastifoliv, Maesa indica, Terminalia
betlivica, Schima wallichii, Aphanaviivis polvstacive, Erauthemam splendens,
Srenbifanthes caprtates and others. Few small shrubs Yike Ochea pussile, Coffea
Bengafenxiz along with climbing Asporagies racemosars arc also Tound 10 grow
in these forcsts mined with grasses like Cantorheca lappacea, Micrasteginm
cifiarem cle. Parasites frequently growing on Shevea robusta are Pendrophthoe
Juleeta snd Mucroxolen eochinehinensis.

V. Grass fonds : Impressive grassy terrains are found mainly along the river
banks. which in presence of moist habital in low lying arcas supporl Juxuripm
and thick grasscs belomging 1o the specics like Saccharun spontanesm, 5.
procevim. Phrapnniies karka, Evianthins efephaninus, Themeda vitlosa, and
Antheviario giganrea with scalered wrees ke Adbizio procera, Bonbar ceibu,
Buiea monasperma, Bischofia javamico and others, Somelimes these grisslands
are replaced by a 1ypical mixed decidunus lorest of Pffenrd pemtagyna, Careva
arbored, Toona ciligia atong wilh Shoreq rbusta. In the riverine alluvium,
however, Dafhergia vixson predominaes.

Some of the commuen and characlenistie specics in open siteations i this
division are Mefustona  malahathricem. Xeramphis wliginexa, Mussaenda
fremdasa, Clerodendrion viscoxnm, Baddieia asiatica wgether with ender herbs
like Scoparia dulcis, Triday procunthens, Bhorea locern, Trichodesma indicum
Clc,

While the vegetation in part of North Bengad has been outlined [rem
Batkumhapur forest division (Sikdar §¢.), our knowledge about the Torests and
vegetaton of the whale of Jalpaigun disiricl is mainly duc o the first hand
information lumished by Mukerjee {1965}, Recently Bancrjee {1993) made an
miensive ceologicat study of the Jaldupara Game Sanctuary to explore the habitat
of Rhinoceros and contributed details on the (fora of this limited arca.

With a rectangular oulling, the district Talpaiguri sirciches moere in the
Easl-wesl diceclion and provides greater Tand rea for the rivers from the nonthern
Himalayan region o flow through the distict. As a result the major rivers bike
Mahanandu. Toesia, Torsu, Joidhoka, Sankosh and their wibuiarics interaci
extensive tracts ol forest lands both in the plains as well as in the hilly areas
and heclp in subending various kinds of magnificient wopicat forcsts and
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grasslands. Annual rainfall between 31 mm o 3400 mm together with range
o wemperature  between 1w e provide adeal conditens Eor fhe
development of four mapor kinds of forests, iz | Tropical Semicvergreen
foresis, 20 Moist 5al [uresis, 3 Riverain Khaie-Sisso0 forest and 40 Savannah
forests. Under the aloresaid warm dump climatic condition though wel eyergreen
forests ate likely o develop, ver such lovests are Tocated in restricted pockeis
only due o other edaphic Factors, Two types af Savanmahs, aone in low lying
areas and the other at high levels have been recoenised in the Toou Wil logesis
by Troup (921 In the ms faw Iying terrain, the most densely growing all
Srasses  are Erianthes elephantinns, Themeda gigontea, Phragiites Lok,
Saccharpm  spostenrenm, N proceranl. Soine notahle wees characieristically
marking their preserce in these prasslands with sparse distribution are Albizia
procerd, Bomtbas ceiba, Biseheffia fovanica, Buled momspernig, Syovgimg
sergeiidfedes, e, whereas in niverun atluvium Dadlrereid sissee predominates in
such grass cover. The lugh icvel Savannahs are mostly formed in well drmned
submontanc sotl where Narewga porphyvrocoma s duminating species. Other
commaenly growing grasses in these forests include Arandinetla decenpedufis,
Enlulta fastigiatd. tmperota ovlindrica, Cymbopegon dardus and Soecliarun)
arundingeenm. FExcessive sill deposition by riverine action repders the high
savannah forests a congeniod ground to develop « ceiduous forests in succession
after the grass cover s burnt by forest Tire. In such arcas Shorea robuster becomes
the dominant component skong with other pluns like f¥fewmia pemiagvi,
Wrightia toementosa, Stereulio villose, Tennirafie erennlaia and a number of fire
resisiant  species ke Careva wrbored.  Caflicarpa arbored. Macaranga
demiiculata, Garefing arborvea. Lagerstroemica parcifiord. Tenninatia beffineg,
Litsgea pedvantha, Toona cilicta cle. which pradunily invade the grassland o
enrich the composiion of the deciduous foresis miximg with the dominating
Sharee robisra,

Due 1o very high modsture content of the soil o the submontane r:l.un». the
deciduous {ovests are ErﬁUUﬂIIJ’ Cpl sliced :ry l[:lll.}' irees i Bvergren imiAcd foresty
wilth dense vepeltauotal coverage. The common trees of notable dimensions
include | Apftancenixiv sedtiyerratd, A, spectadifis, Actionodapine oboveta, A
angiestifoliv,  Croeamionnon alrsifitivn, C0 cecicodagdie,  Chisocheton
paiticutarus, Chkrasia tabidaris, Creptocarve anrvgdaling, O, floribunda, C
griffithanu, Dvsoxylam necteriferuns, 8. famitiemii, £1 procerany, Casearia
kurzit, Elueocarpus robustus, £ vaendten Eldeodendros pleaeam, Ehretia
acuemingra, Keeriniia pufeierrima, Lophogretatunt ffmhriare, Meliosma pineata.
Litvea sepifera, L. vitrein, Phoele lantcecdatn,  Pitherellobiom  angitatim,
Polvalthio simiarum, Pyeeunr acuminainm, Koema foneifolie, Saccopetatun
lompifluruny,  Symplocos  spicate, 8 coudate, S0 ravwesissima,  Tetraneles
meediflora, Vatica lancifelin. Vitex heterophn(fa, Walsura rafafeta and ohers, A
numbcr of shrubby species are also visible in the undergrowth ol this forest and
are represented by Pllogacantiing thyesifforis, Morinda angosefoltia, Casearid
vareca, Micrametunt pubescens, Coffea bengalensiv, Clerodendrm servatun, C.
viscosum, different specics of Leeg, Ixorg, Desmodinm and Phvlamthus with
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flourishing prawth of ferns. All these enrich the Torest floor with dense greenery.
Some ol the exiensively growing climbng shrubs ke Mucuni Blderoctrpa,
Mezomenrnm corulicmny, Miffetio anvicufota, Croven couedatis.  Spathobeduy
ricbarpit and scveral others belonging 1o genera like Oissns, Ampelocissus,
Jrnlay and Descered Jointly make the canopy most impencteable for the
sunlight,
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the members of Convalvulaceae has been recopnised by Cowan (1929) which

he termed as “'Convolvulus mictim™ and this was also noticed by Gamble {{e
IR2S) which he called as greaer jungle, In this vegelaiional layout large trees
like Michefia chempaca, Amaorg walfichit, and Daobangn prandiftora and the
magnificient Acrpcanpns  fraxinffolies and  few  others grow wide  apart,
Herbaceous or subwoody climbers entmglimg bencuth such Jolly wrees include
species of Argyreia, fponroca, Porang, Rivea, Dioscorea, Milferia, Smilas,
Paederia and olbers, These are now heing contested by the menacing Mrikania
covelita which is gradually spreading im overwhelming rapidity 1o encroach the
trocs and shrubs of all dimensions in these open foresi-fand, A number of
¢limbing shrubs and nofabie shrubs und trees of low height in such vegetation
include Hofmskiotdiu sangiinen., Capparis zevianicd, Dalbergia stipalacen,
Ziziphus aperata, Munromia waflichi, Mefasioma  malahatiieicnn, Premna
mucrenaia, Trema arviewiafis, Calficarpa arboreq and dilferent species of
Celocfrichion and Bricleliee. Due Lo several congenial Factors the Tow ifrees grow in
profusion but are short lived and cosily pive pace For the large and long lived
magrlicient trees 1o replace them in course of tme. In wet undisiyrbed arcas
of the aforesaid vepelation difierent species of Areidy, Musa, Pandamis and
extensively growing Cedamays gurnfe and O, fedtuds give a typical coverage on
the grommd where Ageniunt eccidentim 1w Tound tn be a pre<dominating fem.
But due ta more cconomic and commercial lorest development progranmumes,
such fands are often being utilised now Tor plantation of Teak and Sal. Otherwise
the stability ol the natural adventive farest is reported @ be controlled by the
agressivencss of the infesting climbers.

The cvergreen 1ypes of foresis in the north-eastern part of Falpaigen distric
arc having rattan brakes a5 a conspicuous vegelational sel up, specially in
¥Wampy silwation, which is also noi uncommon in Darjecling and the well
represented species arc Calamns inesmis, G jagellam, C. feprospadix, C. gurnba
and C. remwis. A comparatively stouter plant of the same group of canes viz,
{Jaenonarops jenkinsianns i also common in such forests. [n some of the moisr
lecalities a graceful palm Pisange grariiis ts not uncommon and presents elegant
patches in the (orest. Few wild palms also found to be growing in the district
wre Carvela urens and Phoeniv syfvestris, while Areca catechi is oxiensively
plavted in viilages and towns. Among the wild species of bamboos
Dendrocatamus bussiftamii is very common and oihors growing in the forest
include Cephalostachyum capitarin, Psewdostachvin polvmorphun, Banhse
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pallida, B. tulda and B, vidgaris. Groves ol bamboos commonly found around,
villages inclode Bambusa baleees, B tofda and B, wilgaris. Apart irom the
peneral aspect of wild (ntest vegetation of North Bengal specially that of
Jalpaiguri distrci ibe culiivaicd Frunl irees and others cepresceint aimosi the saine
characlenstics ax it is Tound n almost all the plain districts of 'Wesl Beagal.
Also the weeds and aguatic vegetation in hoth Jalpaiguri and Coochbehar
together with herbaccous and sheubby clements including crop culliviation show
the same feature of the olher plain districts.

Howegver. the more important aspect of North Bengal vegpctlation may be
anributed to the tea pardens. These gardens vccupy a major arca of Jalpaigun
district and about 1.33,696.5 acres are under 1ca plamiation. Tail trees of dilferen
speeics of Afbizia are scaticredly planted in order o provide partial shade (o the
tea plantalion gandens to avoud direct heat of the gun (o the lea crop. Trees miost
commonly wsed for such putpose are Albizie chinensis, A, provera, A, {ebhbeck,
A, mofwecana and Dafberpio assanniva, Crotgelaria  onagyroides, an cxotic
-] b I i i * upt i '

candfda and Cajanus cafan are also planted in lea pacdens Tor mimi bac purpose.
In order te produce varnish oil, two specics af Afewffes viz, A fordif and A

stomtang are also grown in some of the gardens along the margin of the roads.
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1.6.3; Vegetational Outline of West Bengal Plains : The main landmass of
West Bengal plains (excluding the nonhern Himalayan and Sub-Himalayan ract
and the dner projeciions of the Bihar plaleau in the western boundary) and the
suuthern estuarian Torest of the Sundarbans s derived tram the Ganpetic Duelia
and alluviat deposils of the tributaries of the Ganga and the Brahmaputra where
culovaied Jands dotied with villages havimg varictices of planmalions form the
main fealwre of the vegetation. With improved methids of sgncubure and
urigation the Nelds of late are producing rice almost throughout the year and
other crops and vepelables render the plains with sonthing greenery, Wheat,
sugarcane, jute and pulsex are also sine of Lthe important products of agrivuliure
which 1gke part in the layoul of vegelation in much lesser area of this plin. In
recenl vears several districl floras and fAoristic accounts (vide Chapter 1:51 have
contrihuied significant knowiedge aboul the vogelsiion of ihis plain area in
critical details. Different aspcels of this vepetation and the constliluent clements
I the vegelation and their controlling foctors are narrated hercunder,

Influence of botic factars sn vegetarion | The villages being disieibuted
throughout plains in the siate, vepetation is greatly influenced in sclecling crops
and olhet plants 10 cater the necessily of the rural lile. As such the vegetalion
fails 1o come up in ils nawra conrse. Many plants grown Tor mecting the noeds
of the villagers are sometimes naturalized or runming wild. Even the crops are
rotated at intervals with plants of very different characters o {ullil the choice
and interest of the local people. In the cubtivated ficlds the undosirable weeds
are removed or normal thickets coming up along toadside, canal banks, railway
tracks are drastically weeded in summer when they floorish with the onset of
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rains, resulting in toss of such natural vegetation. The fale of vast marshy lands
or aquatic bodies are under threat of extinction with their conversion for
habitation. The impact of huge migrating population since independence has also
been very drastic 1o alter the original state of vegelation in the plains of West
Bengal. At the same time plants of very dilferent types have been selected lor
introduction 10 suit the requirements. thus the normal vegeltional sct up has
been remarkably changed. In this respect specially the Coconul { Cocos nuciferd)
has taken a dominant role in changing the rural vegetation, specially in the
southern part of the state since the middle of this century.

Vegetational change due to seasonal variation @ In comparison 10 the hiotic
influence the scasonal changes are rather more widespread and act as natural
factors in manifcstation of vegetational composition. This is caused through a
marked change of climatic and cdaphic factors in the sustaining seil and local
conditions, influenced by light, tcmperatre and walce. A combinalion of such
binding climatic and cdaphic factors play a distinct role for facilitating o
particular group of plants 10 come up and {lourish. Thus the plants of summer
and winter are distinguished 1o sul their advantageous growing scason 1o
complete their growth and lile cycle. Though summer heatl appears to be rather
high for Lhe plant life in southern West Bengal bul practically it is the most
vital scason for tropical species (o rejuvenate with availability of water in the
supporting soil. When the summer is JTollowed by rains in quick suceession ali
the nooks and corners of the plain abound tn green carpet of herbaceous species.
Al the same time many scasonal plants are Toreed 10 survive under adverse
condition but as soon as the climale changes in favour, they revive (o start for
# new life. Though the rainy scasen is most suitable conditon [or majority of
the tropical specics in the plains, somatimes irregational water also hefp a number
ol un¢common species W grow in profusion.

In addition to trees and shrebby clements, a number of common plants
generally 1ake a prominent role 1o provide a green cover with grasses or other
herbaceous species throughout the plain arcas of the staie. Though rainy scason
providcs most ideal condition in favour of their cxistience yor many such planis
are found o come up cxicnsively in different habitats, Some of the wel
represented species of this calepory arc @ Achvranthes aspera, Alternanthera
. C",'.
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Eclipta prostrata, Eleusine indica, Eragrostis renella, E. diarrhena, Euphorbia
hirta, £ microphylia, Glinns lutoides, Hemigraphis hirta, Hygrophita difformis,
Oxalis corniculata, Partheniunr hysterophorss, Phyla nodiflora, Sporobolus
fremufus, Tridax procumbens, Vernonia cinerea and many others,
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Vegetation of rainy season : With the onset of monsoon the whole plain gives
a lushgrecn appearance in which plants of all categorics take parl with vigorous
growth and new foliage. In low lying arcas Xanthinm indicum gives a dense
coverage just after the lirst shower and stant growing fast. The thickels of
Ipomoea carnea ssp. fistulosa struggling Jor water tn similar situation 1akes a
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new shape with profusion of leaves and blac Tlowers. Before the peddles, ponds
and low-lying arcas aceumuplaie water most of the semi-dry basing are found 1o
be covered with common aquabics like Fieffiurnnia erassipes, Jusstea refreis.
Afteraanthera phifoxersides whereas in the marging Pobvgenn hvdreopiper, P
barfittian, P ovienralis make dense patehes, Many tther hydoophylic members
wiich remuin dormant in the drying soil compictely cover 1w suriaee of the
water when such Tocalities receive more wiler. Along with grasses gnd sedges
mosl successiub omembers of aquatie deposite are the Aroids specialiy  ihe
Cofovasie pxenfenn In comparalively clevaed prounds many subwoody specics
slan coming up soon alier o lew showers ol rains, Some ol the comimon sperics

in such areas arc Aralypha indice, Crotor fogdandiannn,  Cassia tora,
Pactfiemiam festeropfrones, Chrocnpdree rntleri. Members of the Tamilics of
Poaceae and Cyperaccue appeur in produsion both in low-lyving and clevaied
situations and most congenial localities are cultivited lands and their marginal
grounds. Some of the commom species anc foyprereibed o vliadnice, Clirvsopogos
aetentarny, Eleasine indiea, Paspaldaedinm  flavidn,  Soceliarnen speomtame .,
Cvneefon daervlon, Cvperns vetindus, Fimbrisevlis dichotosra, Seloepapleciis
ariicofars and several uthers, A numher of shrubby members abounding
alongside roads, rilway iracks, village owskins, canal banks and fTuil orchards
are o Lamtana comaro var, aenfeate, Caferropis grganten, Cheomaduena odoraia,
Glveesmis arbores, Olerodendoigm viveosnm,  Cassta angrstifedia,  Sedauwn
forviinn, 5. sisymbrifodion, and many others. Other I'Iﬂuris-ihing herhaccous specics
of monsoon scason may be named as o Afrenwnnthera paronvelioides,
Anierantfing vivieis, A spivosns, Coveatio teifolic, Clberis Barbeara, Cleawe
viseose, Cvperny irig, Actveanthes axpera, Mocasia forvicet, Amorphoptictis
Itbifer, A, campamdanes,  Argesione  mextcana,  Borrevig artienlaris,
Cardivspernimy fralicecabunn, Cassia occideimiatis, Chenopediom antfirozioides,
Clitarne ternatea, Coecimea covdifolia, Commefing benglalensis, Corehornis
aextucis,  Criman aswationnr, © defisem, Crotafaria paffide,  Cryptidepis
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teiceps, Datura merel, Dewtella repens, Desneodlinar trifforann, Iigitario
adscendens, Dioscoreq hulbifera, I} esenlenta. 1. hispida, . pentaphiviia,
fipreracomthns  prosirates,  Cheontolaenn odovara, Euplorbia serpens,  E.
thyidfalin, Fintbristelis ovatd, F. polvirichaeides, Bibisony vitifoling. fponioea
cairfca. 1 mauriiana, L obscura, L pestigredic, Kyflinga vemokalis, Laporten
frtcrripte,  Leprochlog panicea, Livderneo crostaces,  Lindenbergio fmdica,
Murdammiu  mudiflorg,  Passiflora foerida, P sihirose,  Perprloaria  doenn,
Phasealus tnfobatus, Pioflantfing aneras, P frafernns, Pilea micropfoella,
FPolvgrle aroensis, Portufoea slevacen, Poogudviftda, Pouzofzis fediva, Sconeria
dindecis, Sofunum surattense, Tephrovia purpared, Tragia Rspida, Tricinsunthes
umgaited,  Typha  anghgiaie,  Dyphoninne teilobaruns, Uroclifeo panicoides,
Tricmthena portulacastoon and muny others.

A sudden downpour during the onsel of summer help in the sprouting of a
numher of quick growing herbaceous members like Aeafvpha indica. Cleome
viscosd,  Dentelly repens.  Emilic semchifodia,  Evelfentuy dtomimafloriug,
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Finfarisiviiz barbata, FPinfanthes amares. Portiloca ofevacen, Pooraiedvifiehn,
Sefesinn nigrnne, Svaedrelia nudiflora, Trianiena porticlecastrom and Tew
others. With the availabifity oF Divourable condinons these cun survive lor o
fong period but dey up if sunny doys prodong.

Povid mienrsenm vegetation © Most of the Tlowenng plunts of the swmmer and
rainy seascn complew their oplimum vegetalive prowih and ewering and
fraiting with the approach of auwemn i West Bengal but continue 1o survive 1o
conlribute also e i magor vegetalional cover gl the middle of November, As
such, excopiing a set of some typical winter clemems, the plamts of ihe coid
mimihs are practically a mixture o species ol baoth the seasons, They oecur
Mmost in the same arcas in the viltage surrounding, wong rosdsides, ruiiway
travcks, [allow Tonds aleng with the iypicat plion planes of winter seasen, Due w
excessive rains in the coichiment arcas, the magor rivers brang sudden floods and
iaundme a number ol districts o the nerth as well os n cenwal districts alony
the Bhagirathi basin thereby vesullng in premaidre death of many plants of
temporary helophyie vegetabion. While this water starts receding. the members
ol Cyporacemy again wets an ideal conditton o Nourish [or some Lime bul are
dominated by the members of dicots belonging 1o the peoere dike fponroee and
Fofygininnr. Muny aguatie Mowering spovics o Nomgewrea and Nedaurba present
pleasing landscapes with shawy lowers i undisturbed water bodies, whercas
Eichfienia crassipes, Montechoria hasienia, Alissea plamtago. pives hues of hlue
and whie wrth thar bupches of Nowerime islloreseences. On both sides o
rathway racks and Riphways the vegettional eatures of sdventive weeds and
shrubby cymponents include & number of widely disiributed species like Lanfanag
caur vor. aenleata, Chromafoena odorata, seversd species of Cassia, Cextennt
diarition, Cariss ophova, Calalnpis gipamteq, Jedropha possvpifelia. In the
afuaiic habilals AMvapfices Nowehali, Tpomoea agraiioa, Nulipioidex crixtering,
Nebwnbo wecifere. are widespread in the Stuc along with cultivated Trape
Bisgrinerse and members of Aponogetmaceac and Hydrocharitaeeae hearing whin:
or pinkish white spikes projecting ahove water, The naduee ol aguatic vepettion
ol the plains hue been elaborately dealt with separaely w cover many other
species.

Some of the wypical plants indicaiive ol scasonal change as winter plants ure
fouRd to appeir in waste places. along roadsides and cubtivated fields and
Lomplete ihoir e cvele generally during the cold scason, A few planty of This
culegory  arc. Awwschophecelis avillaris,. Anagaffiic arvensis. Andrographis
Paniculara, Argemone mexicong, Bergia ammicannicides, Binplviam sensivivion,
Blumen mollis, Commeling  benghalensis.  Croialuria sprectafulis,  Drosera
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Hedvors pantidet, H. cotvimbose, Hvdrolea cexfantea, Lanunnea asplenifolio,
Lindentergie inelica {on walls), Medicago lupalina, Melifoms albo, M. indica,
Murdemmier spivaiis, Ovalis cormicntate, Phyllonthns nrisario, Kot densifore,
Riewex  demiatns,  Sonciins csper, S broachvenns, S oleraceons, Yeriverio
Zizanioides and many others,
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Afier their Mownshing griowth during rainy scason a nomber of tymcal plants
ol summier prolong theit exislence in winter and contribute & major pant of
vegelation nll the middle of culd menths or cven up o the approach o aexi
summer depending upon the availabiliy of mosweee in the ground. A sizable
number of species belonging to this Kind of plants in wintgr scason are @ Aenn
fanata. Alvsicarpus Jmonidifer, Bacepa miomtier!, Bliitea faeerd, B, ldeitioie,
Brachiaria ramosa, Cardiospemunn felicaeabum. Cassin sophera, Centeffa
aviatica, Cemtipedi winiing, Chenapodisn ombosioides, Coldenia procambens,
Comemeling diffiose, €. longifolio, Cyperns wiicleliomx var, pygmceas, FHgiteria

ciefsrendens, Eohiinochiog codonnn, Ercreroseis dfervienn, B tenetla, Erfperin

asterofdes. Erieching procera, Chromedaenn odorata, Fimbreisodiz aestivafis,
Gompfirena  serrevg, Greigee  sderaspeans,  Heliotreginm ivdicies, .
avafifidfinm, Hemigraphiz Rirta, Hverophile pedvspermea, Leonarns sibivicus,
Lewcay lavendwlaefolic, L. cspera, Malvastrim eovomandetionunr, Nelsonia
conesceirs,  Paspedecdiom flavidwin,  Peitetrapis capensis.  Perixirophe
becalvewlate, Polvgonunr plebejum, Kovippa indica. Rungla pectinate, Sexsile
diffusnrm, Setaria internedia, Sida rhonthifidia, Spovohalus remalies, Tepltrosio
Frirpirea, Tridex procumibens, Trerere wlmifidie, Wedelia clivesnsiz, Xowitlima

trelicune and others.

Vegerarional Strara - With continuous expansion of human habivion in the
plains of the Siae, the nawre of vegelation s changing fast. Though the
vepciation is of vpen type Both in the villages and o wbunised focalides yel in
absence of protection of habha in large cies the members of herhaccous
clements are very much reduced. In this repard the rural arcas and undisturhed
lands alimgside highwiys, ralways, canal banks, bunial prounds cte. offer bewer
situaliony for the appearance of dilferent starta ol vegetation. In peneral the
vepelationa) compoenents ol the luiier can be divided inio three folldwinyg strata
an has been prefened by Bensew (Ley (a0 Tree Straiem (Top Layer) (b Shreds
Strarne {Middle layer), () Herb Stratum (Lowest layer),

(ay Tree Strafuer @ In ths siralum the trees are generally exotic and planied
as AVCNUE Trecs, garden malerials or stray componetts in various Incalities. Many
of such frees with sell-sowing capacitics spread aHomatically and come up
throuph human protection o by chance i1 lione Tactors aee aot much operative.
In this respect two adventives viz., Frews fispide and Treme oviepiadis need
special menfion dug w thetr profusion and surprising success i mvading any
fallow land in city metropolis of the State. Tt may also be intergsiimg 1o nale
that in the villages of the plains the cultivation of difTerent species of Bambuos
specially Bambusa tulcda, B. heleona and B, vidgeris 1% o constant Feature of 1irec
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stralumt along with somic of the comm
indica, Artecarpus  heterophyflus,  Fiens  fefigiosa,  Fiews  benghelensiy,
Azadivachta indica, Mangifera indice elc. The general iree siralum comprising
varivus usclul purpuses or growing uncarcd throughoul the pfains arg @ Acucia
rilotica  ssp. indica,  Acdacie auricefifornniy. Aegle  marmelos,  Alinginm
safvifodium, Albizia tebbeck, Alxiemia yeholaris, Anaeardinm aeciderniatle, Anonu
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reticuluta, A, sgnootosa, Amthoephalus ehinensis, Aphanamexis polvsticfive,
Areca cdtechie, Artacarpns heteraphvitus, A, [akoocha, Azadirechta indica,
Aembusa tulda, B vidgaris, Borefirgionta acutangnfo, Somfun cetbo, Borasiis
flabeflifer, Butew mamosperina, Carica papaye. Cavearia lomenkosa, Cassia
tishda, C. xicmea, Caxuaring cauisitifolic, Covos aneifera, Cordia obligna,

faibergia tanceplaria, 1), sisson, Perris ndica, Diffevia indica, Diespyros
Ervthring variegata, Evncalvpluy citvodora, E rostrat, E. tereticornss, E
Viminlis, Eapharia fempoave, Eveoccarfa agelecha, Ficews benghalensis, F.
Mispida, F. infectoria, F. refigiosa, F. romphin, Garupa pineate, Grewid
slinaequalls, Guazamia wlmifolia, Hibisens iifiacens, Holarthena pulescens,
Lagerstroesitia speviosa, Lannen coromandelica, Lewcaena fabixifigna, Limonia
wcielisxinne, Livehd eidiressis, Litsea glotinesa, Livistome amstrafis, o ofineayis,
Mentpifera indica, Melia amedarach, Michelia clhiampaca, Milfingtoma huvtensis,
Minesops  efengl. Mitragyna  parvifidic, Morinde braciesia, M. citrifedia,
Muortnga wleifera, Murrovn keenipil, &L ponfenfaia, Myciarmies arler-irisiis,
Oreonddun  inedic iy syvfeesey| e efiobing : ‘edvalihi

femgifetia and 8 var, pendia, Premma corvithosi, Pridiem poajave, Peica
Brangum, Scmeinca sennan, Sapivne indiewm, 5. sebiferun, Neshania grandiflora,
Spuithiodea campanilera, Spemdics pinneta, Streblis asper, Stercufia fuetida,
Svivgivmn cunnnd. 8 somwivaugense: Tetorindns iodica, Thespesia popatiea,
Youna ciliuta, Tresa ariemalis, Trewia widiflora, Ziziphos mavritiena and many
olhers.

{b) Shrnfr Stradim - Mullitude of habitats specially along highways, railway
tracks. tallow lands and vilkage oatskins have provided a sizoble number of
shruhby species along with Targe unmber of oranamentals which arme grown im
TeCem yoars witun privale gardens and parks. A good deai of shrubby clements
are also good matenials lor providing ormamental of protecing hedge. Some of
Ihe typical species olien wlilised for the purpose of fencing are: Acelvpha hispida,
Alfnphviing serrams, Cereas frexagonus, Barleria prionitis, Clerodendram
teermie, Dot repens.  Ervthvine  variegora, «Euphorbia  amtieovam, E,
tvicafli, Jatropha curcas, f. tdnjorensis, Lawsomia inermiv, Lamiana camarg
val.  acaleard.  Pardanis  foetides,  Pitheceffolrium  dnfce,  Pedilanthus
pithvmcloides, Placheq indica and lew others.

The vommeon spevics constilnling shrubby siratum of vegetation in the plains
of the State apart from thuse mentioncd ahove are © Acaciy farnesiana. Acacic
witotica ssp. fndica, Acapthus dlicifolivs, Allophvlius servatus, A, teiphvilus,
Alima tetracantha, Baliosperminm  siowtarinn,  Barferie  eristeia,  Beawltivic
avimiinate, Hreveio rhumnnides, Colopropiy gigonteq, C-&,rp,t:;':-p,m frutegcens,
Carissa carandus, Cuassio sophera, Clerodendrumm fragrans, O indicunt, C.
viscosuin, Codeinm variegamm, Cordic obligin,  Desmodinm  gangeticum,
Parera metel. Duranta. repens. Eupliorbia antiguoron, E. firecalli, Excocaria
hicofor, Fiens heteropinefle, Flacouriia indica, Giveoxmis arboreq. Hibiscus
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roxa-sinensis, Mo atatabilis, Hotarchena pubeseens, fvovg coecinea, I owdalofa,
Jutropha  gossvpifolia, 1 percdurifedia, fustivia adborode. J gendurusye,
Kirgomolioo veticufate, Fomtana cotimdrd o geslfeala, Leea aspera, Lewcdena

Lervivifigne, Lippia  jevenicn, Maftotey vepondin, Meynn spimose, Minteno
rubtceindis, Meovindo braceeate, M. citvifolia, Muerave keenigie, ML paniealate,
Nerium indicron, Ocianer prarissiones. Q. sanction, Cnnntie ditfeni, €0 vidgaris,
Fovetigr fngdive, Fobvalifiru sufrevosa, Premae corvbose, RBoweedfto serpeating,
R tetraphvila, Riciines conpimons, Secuvinege virosa, Sedentnn sisvinbeififinn,
8. tnrvunn, 5 vieim, Tobernaenoniand divaricate, Thevetio pertivicne, Weddfic

biffora, Vitey negunde, Zizghts senapfia and nany others,

{c) Herfr Strommn - Herhaccous clemenis constitee a mayor part of the {Tora
in the Herb Siraeam in respect of coverage on the land and waer suriace of the
plains and cultivated nelds aloap with crops. pulses, ol seeds, spives ad
muedicinal plonds contriboting for green coverage @0 durgest arcus, The ceops in
general include Orvoo sativa, Treticwnr oesttvams, Ao maize, Soaceliarm
afftcinarnsn while fibee yiclding plunts ure mostly two species of Corchors viz
O ofieorins and £ eapywlariy, Pulses apd ool seed plamis oveupy limitgd arcus
m comparison (o the crops and libre planis, however, Bressice nége, fefionifiny
annny, Arachis fivpogea produee odls and Cleer geiehingn, Bt sotiviin, Leas
culineris are pulse producing species proawn i very bmdcd apeaes

Herbs due 1o their distinetive Babals can b isobided uader theee types of plants
iz, CBennett ey - (i} The prostrate spoctes forniing the o vegetatian, (g
Diffuise to erect herbs, (in) The wnderslirabs,

{1} The common plams of mat vegetauan are - Alernanthera sessifis, A
potenvchiondes, Baeopa numtiort, Centipedet mnninte, Chirvsopogon aeividatis,
Cerdeenia procambens, Commeling deaghalfensis, Cynicdon dacrvion, Deatelo
repiens,  Desiendinim pifferiem. Erviocliloa procera. Ewphorbia serpens, E
thymifidice. Evolvalus swmmndarvins, Glinny Toteides, Granpes inodde vaspatna,
Gomplirena celosiofdes. Hoffotropiaur sirigasinn, Justicia Jumpondve, Maous
rregosis, Oplismenns Burnannii, Oxedis comicalara, Phyvie nodiflora. Podvearpet
prosiratun, Polvgonum plebejmm, Portedacd qundeifale, Rungia repens, Sessile
diffusnnr,  Sphacranthus  indicus,  Spovebolus teeninfta, Trianthent
portufecastrem and several others.

(ni Some of the commuon dilfuse 0 crear herbs are @ Acalvplia indica.
Achvranthes aspera, Agervatiom conyooides, Aloeosia fornicata, Amaranthny
spenosids, A tenwifolding, A, viekdis, Blmea locera, B lecimiola, B amilis, B
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Canscera  diffnse,  Cemtaurinm  vexhieeghii, Chronopliore voltfend,  Clecme
gvaandra, O ratidesperma (limiwed mosty within 8. 24-Parganash, O visense,
Cefocasie esculenig, Commiiefing fomgifidic, O peludosa, Coreltorns eesiins,
Creverleteia nenriveries, Croteny Bengpleogelicimamy. Curealipn avefiidos, (o
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muricara, Diptevacanthns  depectins, Elephantopus scabar,  Eupliorbia hinta,
Heliotropium indicim. H. ovalifofium,  Imperate ovlindrica, Lencas aspera,
Leamirns sibivicns, Lobelia afsinoides, Matachra capitata, Melilorus alba, M.
inefica, Murdannia nudiflora, Nicotiana plumbaginifolia, Peperomia pellucida,
Parthenium  hvsterophorus,  Phadopsis imbricata,  Phyllanthus - amarus, P,
vérgatus, Physalis minima, Polvpala ancensis, Polvgonuny hvdropiper, P. minus,
Portilaca olerdcen, Psoralea corviifolia, Scoparia dileis, Solanum nigruns,
Sonchuy brachverus, S. oferavens, Synedrella nodiflora, Tridax procumbeny,
Typhonium flagelliformie, T. tritobatine and olhers belonging to Cyperaceac and
GUramincac.

(113) Along with the herbaccous species of the aforesaid type a number of
subwoody perennial or bi-anaval herbs consutule an mleresting vegetalional
component in the Herbs Stratem represented by common species like Abutiton
hirtn, A. indicum, Aerva lanata, A. sangninofenta, Anisomeles indica, Cassia
occidentalis, C. sophera, C. tora, Hibiscus vitifolius, Jatropha gossypifolia,
Malvastrum coromandelianum, Mimosa pudica, Sida acuta, S, cordifolia, S.
rhamboidea, Solanum indicion, S, torvum, S, wilobatinm, Tephrosia putpurea,
Trimnferta rhombaoidea, Urena lobata, U, sinuare and many others.

() Climbers and Twiners : Climbers and twiners are imporiant part of
vegetation in the plains of W. Bengal growing with various devices like hooks,
tendrils, prickles. which are helpful for their climbing habit and growing over
other plants or reaching 1o desired height or direction, Some of the families like
Cucurbituceae. Pussilloraceae, Vitaceae, Cuscutaceac. have alb the species
chimbing with the help of tendrils, some genera under Convolvulaceae,
Asclepiadacenc and Apocynaceae being twinners are easily recognisable by their
habit. Climbers and twiners have representative species in all the vegetational
strata and somc of the common speeies distributed in the plains of W, Bengal
are ;. Abrus precatorius, Aganosma carvophyllata, Ampelocissus  latifolia,
Amtigonon leptopus, Argyreid nervosa, Aristolochia indica, Bongainvillea
speciabilis, B, glabra, Cuaesalpiniu bemdue, C. erista, Canavalia cathertica,
Capparis sepiarea. C. reylanica, Cardiospernum halicucabum, Cavratia pedata,
C.  trifolin,  Cissampelos  parieri.  Cissus  adnate, C.  guadrangniaris,
Clerodendrun:  splendens, Clitoria  ternatea, Coccinea grandis, Cocculus
hivsntus, Criptolepis  buchanuni, Cucnrbita naxima, Derris scandens, D,
trifoliata, Dioscorea butbifera, D. esculemta. D. plabra, D. hispida, D.
pentaphyllu. Diplocvelos palmata, Dregea volubilis, Flageltaria indicu, Gloriosa
superba, Gouania tilicefolin, Hemidesmus indicus, Ichnocarpus frutescens,
Ipomoea cairica. I mauritiana, {. nil, 1 obscura, I palmata, I sepiaria,
Jasminum sambac, J. acuminatum, Lagenaria ciceraria, Luffa aegyptioca, L.
aculangwla, Melothria  maderaspatana,  Merremia  hederacea,  Mikania
miicremtha, Momardica charantio, M. cochimchinensis. Operculing terpethum,
Passifinra foretida, P. subervsa. Pemtatropis capensis, Pergularia daeniia. P.
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pallicks Poramea paicutato, Cuamioclit coccinea, Quisgralis indica, Sarcedobuy
cetriRainy, darcasiemnnd xecomnone, Swilay perfolienn, 80 eviawio, Stepivenig
Japemrica.  Stictecardin et Teramntes madlrs, Tioorbergia grandiflora,
Tiligcoru acamitnar, Tinospora cordifolie, Tvlophora indiva, Triviosanthes
anguined. T, bracteara, T, cocwmering, T, dieien, Ziziphins senspin and many
olhers,

{n addivion 10 the list of plants added o represent a penerd prodile of the
vegelational compaosiion of the plans of W, Bengal. there are hundreds of
specics distribuled in the area in dilferent categorios. Specialty the number ol
hormicultural species which have become o permanen enlity of te Hota pecd
pruper mention for gencral awareness and will be suiahly noted while describing
such species in the lext. Apart Trom these mentioned above some characleristic
plants which draw special sdention are the parasiles, epiphytes, saprophy s,
insectivorous plants and rare, threawned and endangered species.

A lew representative species ol afuresaid cateporics may be samed as .

Parasitic plants © Cusavthe filiformds,  Cuvente reflexe,  Co chimense,
Dendraphthoe falvatn, Lovanthies philippeasiv, Macrosolan copirellanes, M.
coclhiiichinensis, Viscunr affom, V. avicatale.

Epiphylic spevies : Hova parasitica, Iisehidia beaghalenses, 1), aunnmidaria,
Aerides midtifloriom, Rhvachoseolis retsa, Yonda tesseffota,

Saprophyiic species - Aepinetia indica, dvangdexis poffens.

Insectivorous spoevics : froserad indica. £3 burmann, Aldrevandes vesewalosa,
Lirricidaria steffavis. U, fexwosa, U exoferi

| .6.4: YVegetation of the Western Periphery of W. Bengal : Duce to cxteasion
af the Noristically rich hilly placan of Bikar and Orissa olong the western
boundary of W, Bengal. the vegetation in these arcas vi the bordering distnicis
viz. Birbhum, Burdwan, Bankura, Purudis and Midrapur represenis o disiing
lype of flora relaled 1o the adjoining dricr arcax ot the twa Skaes, Morcover,
the undulamcd stretch of submontane wnography draincd by the tivers {rom
western ongin has provided congental arcas with rich Luente for the disiribution
and cstablishment of planis uncommon for the Lower Ganga Plain. Many specics
of Peninsular and Terai Himalayan distibution occurring in this strip have
rendercd the wegolation guile intercstimp [or stwdymg the phyiomigralory
mftucnce on the distribution of specics in the marginal arcas, The caslern and
south-castern part of kand of the districts with a gentle slope have gradually
merged 1n the Gangelic Plain of alluvium and here the ora’ s similiay to the
plain of West Bengal,

Excepting a few heavy showers durtap the monsooh these bordering districts
specially in Burdwan division arc considerably drice and hot spell ol summer

wiilt ligh wemperaivre has aliowed in the developimeni of only one Kied of foresi
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wnder Tropical Sub-humid Deciduous type dominued by Shorea rediste (Sal).
But conlinoows biotic influences hove considerably changed s characier af
elilferend phaces in this border arca. and guadity and density of such forests ave
very dilferent than what these were in the past. Continuity of these Torests in
this streteh has been broken by ihe tvers and 1opograpbical Teaures wnd Tinally
by huoan imerference. These are gencrally in palches ond  unlike  the
sub-Himalayun bel, the donesis are considerahly  degrided  due te nrasstve
indusitalisation and mining operation a8 well as arid climatic condidion of the

b,
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and Bankora, the lurests secupy more areas than in those parls v uher disiricls
in the Border. Thick pahes are also visible i Midnapur arcond Thargram: amd
Puralia and ar the same time mixcd type of forests with both deciduous and
evergreen specics Tike Mellovus philippensis. Evingfossnm vafigiiveosinl, Afstraio
sfealgris, Lappevstzoenio poreiflord, Cantinm dicoeenm wogether with decidnous
Ternmnalin  belfirtca,  Hefoptelen inteprififio,  Holarrfieis antfdoentericn
compose interesting vegetalional pockets, Though maiordty of the species in the
mised forests of Sfeeresr rofuesta have an identivad compasition of Ters b
penclration of some of the aypical peninsular clemgenis like Presasperiion
yvloearpin, Boswellie serreter oo, make an assemblyge of dilferem repional
Nora m the pernpheral vepcewtion. Inorest of the dstnels there are sigas of
considerable depletion ol the Sal forests and scruh junpdes have appeared
vanous places specially m the dusiricts of Madda and W, Dinajpur. Wish compleie
removal o Shevea rofmeste the mvasion of Madfinea indica in such kand i
smMetMmes 4 commuen yegelational fcaiure in Puruiie. Bankura and Birbhum
distrivis. The late of simitar Sal (orests in Burdwan district s rother very poor
duc 10 much explodation and vast arcas with fairly thick Torests have been
disturbed by  massive  industrial  devclopment and  winime  operation in
Durgapur- Asansol bell and also in other arcas including the coul-belt areas.
However. remmants of the provious lorest are slill visible tn some cestricled
pockels around Durgapur and along the Saraswati river basin.

Prain (L.c.) 10 his Bengal Plants, very meticelously included mosi ol the plants
af the bordering districis, but a large number of them have been refeormed 10 arcas
now in Bihar. Aller independence considerable explorations conducted by Maji
(e Malik (fe), Bhawacharyyn (1990, Sanyal {1970), Guha (1968, Basak
977 have provided maore entical assessment of 1the vegeianonad compaosilion
af the torder arcas and conwribuated o presonl hotanical knowiedge. Mentlion
may be made about a number of specics ke Acampe practorse, Desiodiiom
benthamif, Drosera dica, Hedvors ambellaw, Jotropha eynei, Mivvsacie
pegetdea var.  mafoccansis,  Rowdla verticiffaris,  Blivacospara longisens,
Prewdarthria  viscida, Sphaeromorploea vasseliene,  Drvicalaria minuiivsime
which fhave been rocorded (Basak 1964, 1W937) from Birbhum showing the
exlensiom ol some of the wypical Central and Penminsular Indian species in the
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bordering  districts. Al the same ume. several Himalayan species extending
through North Bengat and Bihar have been observed from the disribution o
Hyperienm joponicwin, Atylosia vedudrilis. Valforis sofasecea, Evaria hoanvifaomi
and others (rom Birbhem soulhwards. A nember of interesting species of
Prertdophiyices like Helminthostacfivs zevicirice, Exgodivem japonicim, Hemionins
frulva, Gphifugfossiy nudivanle var. sracrarchizem, Selaginella repanda cic.,
ke the vepetulional set-up very much impressive Irom botanical point of view

as well as show resemblance 1o the Nora of Rajmahal hilis of castwern Bihae

IPamgrahi 1960, Out of 94 spectes ol plonts of aguatic and sem-muatic
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akly from Purulia district which, however, ure common in the Lower Gangetic
Plain also. The herbaceous or olher woody specics in the waste land and marshy

and swampy stuations of this vegelatiomal sone are cnumerated later.

The most characteriste elements of partial arid veperastion assoctated with the
semi-deciduous forests of Shores robusta and also o the bills and  isolawed
rmockels of Sal are ; Areci cetechs, Aegeriiie ficlica, Afunginm salvifodiiom,
Abizice lelheei. Anogeisens fatifalio, Anvidesma aeidnm, Aplada puitica, Ardisio
sofeirdced. Azadivacliig  indicd.  Bowhinda velthi,  Bombax cetba, Beorasses
Tabeitifer, Boswellia serrata, Brovaa vitividoea, Brcfronanio lanzan, Bitee
micstosperawt, B superfa, Coarisso corandus. O opace, Coreatic trifolid,
pedente, Cusenrio efftiptiea, Casved fixtnfea, Cedaitrns pancewtata, Cleistanthus
colfises, Clevedengdeam viceoswn,  Cocltospevinan religiommm,  Combreium
pvhnephit,. Pendraphifioe faleate, Dioseorea billifera, 1. hispeda, Dioespyeos
eusondpree. Erlica officinalis, Ervoibe paniviloto, Exlaliopsis Pinata, Fioay
l‘?l.'fl"j:rfﬁ!l.'ﬁi‘l"\' :"-. lLI:LH'rIi"HH. |['. Hn.:l'l- Pl‘ll:ruurrr:u lHI:;HII-, !‘:’:Hrurﬁul tr‘lbf_"jll'r“
Crardemis fatifolie, Garnge pinaata, Cloriosa saperha, Habevario morginata. H,
vl Melivterey isora, Hiolarvhens pabescens, Holoplifea  invegrifolio,
Jusnefa adharoda, Lemped coromomdelica, Lamtana euiierd Win aoiiedar,
Medfinea Gindicd. Mithese tomentosee. M. veliting, Naravelio plicata. Nvotanties
dgerhor-teistis,  Phoenix  svivesirls,  Pothoys scdandens. Sapindus  emtargindging.
Scfteichera ofeasd, Seinecarphs auacesifinem, Sharea robusta, Sorilay zevianico,
Sedanwn sprottente, Sviveian cwnnni. Toeeo feentopetatoules, Tamarindns
ielicer, Terminefic arjevra, T bellivica, T chebufa, T, crenlette, Tricheseiites
tricnspicdetiy, Yentilupo demticrlare, Vicown albuni, Wendlandia e xerta, Wrightia
temtetoya, Xvfia vvfocarpa, Ziziphiy scentana, £ cenoplia. £ vvlopyrus and
many wihers.

in addition io the notable specres assockated with {orested lunds the elemens
[oundd in waste Jands, grass lands aad in the scrub jungle represcit a characierisu
feature ol the flora i these murginat disine and  some of  the planiy
worth-mentiening  in the waste  lands  are @ Acamthiospermoan fixpidu,
Achivranthes aspera, Aerva fonate, Arpeitone inexicans, Calotropiv pipanted,
Crofon bomplandioam,  Lhiwre wetel, Digitarin sangiéiiedemta, Eclithops
eefiipars, Enplewiic hivta, Evelvadns afsineddes, Fiens fispide, Glveosnns
srgtaeriticien, Jatvopha possvidfetia. Huptis snaveolens, Leneay cephaforer,
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Martvnia annug, Panician  psilopodinon,  Pennisetum ovientale,  Saccharun
sportanism, Scoparia duleis, Strebins asper, Tephrosia purpurea cte. whereas
dominaling specics in grassland vegetation arc Brachiaria repians, Chrysopagon
acicidetus, Cvperus nivens, Dacivioctenium aegypticion, Euphorbia thyvmifolia,
Hackelochloa granularis, Hybanthus ennacspermius, Heteropogon contortus,
Imperara ovlingdrica, bsehaeonon favon, Pevotis indica. Seravia glanca and
athers,

Development of scrub jungle in these hordering districts are mainly found on
dry hill-sfopes or m auning arcas where bioue ageacies have been operative
cither for deforestation or cxeessive exploitstion ol fire wood. Lamtena camara
var. acufeata has been the mose succeessful wvader in such lands and other
common specics in such arcis are - Acacta nifotica. A torta, Cavsalpinia bondue,
Capparis sepiaria, Carissa carandns, C opaca, Flacourtia indiea, Glveosmis
manriana, feinecarpus frutescens, Rotthoelia exaliata, Woodfardia fruticosy,
Ziziphus mauritiana. Z. venoplia, and a few others,

During the post monsoon perioal the low lying arcas accumulate water lor i
short period of ume and ponds slso help in the deselopment ol a rich and
intercsting aguatic vegetalion lrom August to October. Before complete drying
up of shallow water logged arcas the cultivaled Tields and other winer hodies
also lake part in sheltering a number of marshy and swampy species and
compaosition of such vegetation is almost the same as in Lower Ganga Plain.
Agquatic and marshy plants of different habits inciude Afternanthera sessifi,
Ammeitia  baccifera. Aponogeton natans, Acolla pinnata, Bhva  octandra,
Cyperus haspan, Ectipra prostrara, Eichhormia crassipes, Enocaulen cinereum,
£ qummguangudare,  Fimbristvlis muiliacea, Fuirena  ciliaris,  Hefiotropium
indicwm, Hyvdrilla vertivitlata, Hvdrolea zevianiva, Hvgronza aristata, Lenma
perpusitly, Lindernia pavvifiora, Limnophida sessififlora, Lobelia alsinoides,
Marsitice minnta, Monochoria hustain, M. vagmedis,  Nelbo wiciferd,
Nviphaea pihescens, Nvimphoides cristata, Otelis afismoides, Nechamandre
aftermifolia, Najas indiia, Prstiv stratiotes, Polvgoniun harbatim, P hvdrapiper,
P plebejion, Potumogeton nodosus, Rupien desiatus, Sugitturia sagitiifolia,
Salvinia natans, Schoenmoplectus articidatns, Scleria fevis, Spirodeila polvrerhiza,
Trapa narans var, bispinasa. Typha angustatea, Valfisneria spiradix, Wolfia
drrhiza, and lew olhers.

|.6.5: Vegetation of the Mangrove Forests of the Sundarbans : The most
impressive and interesting forest vegetation with which West Bengad has been
endowed is (he Mangrove vegetation of the Sundarbans, The arci of this
fascinating forest which Lhe st s retaining at present is only abowt one-lenth
of the gorgeous forest oceupymyg the estuarians ceecks and islands of the world's
Lirgest deltr of erstwhike Bengal. Some of the most ideal conditions have
rendercd this forest a congenial habilal for harnessing the world fame Royal
Benga! Tiger m the littoral Torest and a Tiger Reserve has been declared by the
Govl. for protecting this rare tuce in the Sajnakhali Block of the Sundarbans,
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The Mangrove Fomests of the Sundarbans aliracted atiention of the pioneer
Botmsts of the Boyal Botanie Cerden {Indian Botanic Carden, Howrah) since
the curly perod of 19th, contury when Roxburgh with ithe help of Bochinan
Hamilton end Willism Curcy gathered mamy interesting plants from this bocadity
i anclode in his well accounled  Hoerwes Bengalensts (15143 Subsequent
innpesrtan collectaons (rom this aeea were hrowght by GrifTith and Falconer which
coriched the mangrave materials of the Caleutia Herbariom (CAL ). Kurz made
seweral coliections Trom the Sundarbans durtng the pened o Anderson and
reported  the existence ol the queen ol nseciivorous  pHant, Addrmvanda
vexcicifosa Irom the saline lakes of this arca. Clarke paid special ateation Lo
ihe mangrove Hora of the Sundarbans and presented o comprehensive account
of this Nora in his presidential address ot the Linnean Sivicly, Londen in 1895,
Sir George King and Gamble alse contributed o few new specios w this list.

. resliTie STocics 1T . . . T
coreigre {Roxh) Tak Coka (v coarctatn Roxhd and deposited  them Lo
CAL. Brave also wiorked on the {Tova ol the Sundarhans, A working tora of
this wonderiul forest was prepared by Heining who made 4 thorowgh collectien
ol specimens ab the mangrave o facilitate the @sk of pubheation of tie “Flora
ol Sundribans” by David Praon « 193600, Apar Trom his nch pacherings Heining
also studied aboul e vepcttonal cover and different aspects of wpoeraphy
und ceological ftors operatyve in this region.

The wealtib of information on various botamcal, eeologival and lnrestry
asprits have aceuimuilaied o a vast exient since independence i P97 A aumber
of workers Aponymous {19570 S, K. Mukenjee (1960, "6h), R. P, Fatit ( 1961),
S5 K. Choudhery, M. Mullick & I, Sen (1962), A. K. Banerjee (1965), D N.
Ciuhahakshi & 3. Sen (1vay), A, K. Mukberjee (19751 €, Bluseo (1975), 5,
Chanda 119771 A, K, Mahapatra & R. K. Chakraverty (19781, B, B. Mukherjee
& 1. Mukherjee (1978), B L. Muta & | K. Banerjec (1979), K. R, Naskar
CIYEL 1983, {984, [985m. K. R, Naskar & [} N. Guhabakshi (1982, 1983,

1983k, 1984 1985; worked and published many papers and hoeks on varioos

aspects of the mangrave forests of the Sundarbans.

The halophytic vegelation in the lorests of the Sundarbans of ‘W, Bengal
cover large tracts of swampy land m the disirict of South 24-Parganas and is
only a smali part of the vast gangetic della encroached by sea-coast and all the
time finged wiih muddy salt waler, crecks, lapoon and cstuones, Mangrove
lorests in [ndia has been variowsly defined by Puri (19600, Rao (1973 and Blaseo
et al. (19757 and 1the Tormagions hove been broadly classihed (Aubrevilie 1970,
Blasco 19730 indo (1) Swempy mergrene stivoled bedow the high-lide tevel
and submerged by sea-warer, twice in 24 hrs (20 Tideld wrangrence subnnerped
only during spring ude and cyclones and excepionally by vde (Qureshi 1959,
The plants in the ficst type are time mangrove, whereas those in the others
comespond i bk mangroves mostly Jominated by herbaceous plants belonging
o the famihies Chenopodiaecae and Ajsoaceac, Abowt 40-50 sperics have been
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included under mangroves im India {(Blasco 1975, However, the number
mentioned for W. Beagal by Rao & Sastry (1974) 15 42 spp. belonging w 32
genera, However, among the typical plants of the mangrove of Sundarbans about
40 specics suggested by oihers are alse suppescd 1w be doubilul (Naskar &
Guhahakshi). The unigue [orest developing in such condrron 1s charactenistcally
different in various aspects and covers with dense mass of bnpencirable Lrees
of low heighi having aimosi a uniform canopy and supported by intricate system
of arched aerial roots and pinnacies ol aumerous paeamatophores, The trees are
in mosi casos gregatious in habit due o sheir typical mode of fruitng and
gormination hehaviours. These forests are developed only within zone which is
flooded daily during high tdes. Oul of the 50 truc mangrove species of the
warld, Sundarbans alonc contain nearly 3% Lypical specics in addition o0 28
associated members and 7 obligate mangroves ander 25 familicy and 4% gener,
Among those 3 are arbotescent and shrubby and herbacenus species are
represented by 20 Tor cach. With the continuous process of tidal aclivil:-,- the
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fund is transformed Lo support only the mesaphytic vegetation. According o the

distribution pattern of mangrove forests and olher associaled trecs, the
Supdarbans have been divided under Tive sones (Naskar & Guhabakshi 1990)
amd small pars of the vast delaic forest within W, Beogal is the arca fymg in
the West of Raimangat river (Pran 1905). [ has been pointed oul that salinity
in the sail is harmiud Tor growlh of jarger trees as such the Torest in the gastern
Sundarbans grow [aslter than those in the weslern part because of dilfercnlial
salinity {Basuk & Guhabakshi 19771 .-'\u..nrding to the compositian of the forest
"Lgcmllﬁl_l lhi..- !Ill‘ultli ITHESL Ilﬂh IH:-EJ_I ui.-"rl...-lll'.-'..l l.l-llnd-'_:l_ it I.J'I.I’:'i l"-l...,. T 1I} Ldl.ﬁ-'l'
mangrove 1ype and (2) Salt water-Heritiera type, The Torests of these kinds are
associated with the char and flooded arcas. Champion and seth {{.c.) recognised
the loliowing lorcst types in the cstuarian plain of 'W. Bengal, viz, {1) Liuoral
forests on sandy beaches and dunes Facing the sea (Type : 4AMLD, {2) Mangrave
s¢rub or Sall waler forest {Type : 4B/ TSI}, {37 Mangrove (orests (Type : 4B/
T2}, {4) Salt water mixed forest of Heritiera {Typc : 4B/T83). {5) Brakish
water lorest (Type @ 48/ TS4) and {6) Palm swamp (Type - 4B/El), The typical
woiddy genera represcmicd in the mangrove forests of Sundarbans sre : Aepiceras
{(Myrsinaceac), Avicemind {Avicoenniaccue), Amonra (Meliaceae), Brugricra
{Rhizophoraceae), Ceriops {(Rhizophoracac), Excoecuria (Euphorbiaceas),
Heriviera  (Stercubaccach,  Rhizophora  (Rhizophoraccae),  Sonneratio
{Sonncratiaccac) and Xviocarpur {Mcliaccac). The mixcd forest of Heriviera is
quite dense and spread in faicly laege area i Lthe saling water. The highest canopy
m this [orcst s occupied by Aeritiera fantes, Excoecaria agaflochy, Ceriops
devandra, Xviocarpus groavatin and others. Somc of the 1ypical mangroves of
moderate height are Avicenmia alha, Ceriops taeal. Xvlecarpus moaluccensis,
Excoecaria ugallocha, where some of the bushy shrubs like Acanihis ificifelius,
Baibergiai spinvsa, ferrs scandens, Desmodiom wabetlaiwm, Clerodendram
merme are found Lo form dense patches along the muddy flal lands of the river
banks. The mangrove serub of sall waer i of very low height and ocoupy
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cxlensive areas in the Wesiern Sundarbans. The brakish water inixed forests are
ol pour guakity due to high salinity of the water, The twao palms comien in the
mangrove loress are gregarious and much depleted due o long caploifution by

human agencies, OF these Nvpa frurivans is i siemless patm with Teaves more
[
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Phoenix paladosa with 2-3 m stem and with a crown of feaves 1.5 o 2 m diam.
Few impomant grasses exelosive ol the mangrove forest are Myriostacftva
wightiana, Paspahion disticum, Porteresia disticha, Sovsia siarrefla wnd others.

Y [ Y Rt R Py | TR | " ha gvtlvar crmereimg
JE Ial ‘LL-LIIIIE [ [y L] A ||"I.|L'|.|].|;|'I||1_ CRRRIEN ] AP &6 LR R Ii LILEEA-L APk dbe .

Duc o physwchemical action of the sea with the silt carryinge fvers, 1he
deposition of mud in the esiwanan region 15 o conunuous process from ume
immemorial and the process is stll in operanon resulling in the lormation of
the ¢hars, These in the long min are giving rise w oislands, IS inieresting (o
note that i such small ooy the st conmmon ievaders forming color iscd
growths  are  Teersin  hexandra Poderesio coaretate,  and  Sesuviinm
portulacastrmn (Basak & Guhabakshi, {.e.). These are pencrailly {ollowed by
trees like Avecmnis aiba, A maring, Agicerdas corsicidation and afler a moderate
siahilizmiion al the soil the commeon species imtrading Tor the formation of the
foregl are Cerinps decandry, Excorvoria apoafltochd snd a sparse prowth of
Bruguivra gymnorvhiza, Meritiera fonres and Xvlocarpnus grasamm (Bancrpee,
Le ).

Naskar and Guhahakshi (L) while dealing with difforent aspects of
vegelalion patlern of Sundarbans not only dealt taxonomic treaimenl of the tlora
i dietaily bul also worked omohe Teaiures of the orest 1ypes ol the Sundarbans
delia. Aller reviewing the varows forest types deseribed by Prain (Le), Curtis
{1836), Champion {1936}, Pur1 (19600, Champion and Scth (1968), Rao and
Sasiry (1972}, Blasca (1973), the charavieristic vepelaonal layow of the
mengrove forests has beea critically exomingd, Based on the various groupings
af the Torest (ypes by the above authors the Sundarbans uidal forests have been
dividea undcr following vegerational paverns by Nuskar, 1983 @ {a} The sea-face
or beach forests, (b The {lora of fomative whmds, (o) The lora of reclaimed
low-lying zones, (d) The Mora of the river-banks and f¢) and The swamp (orests,
Aparl from describing the vegeletional types under sixflive dilferenl zones, the

maode of phytosueeession has heen nomated in fve phoses viz, 0 Swampy
mangroves of iftertidal mongrove 2one, (1) Tidal mangroves (Ridge forests),
{tiy True manpgrve decline. {iv) Colomisaton of non-litteral species and {v)

Non-mangrove and dry cvergreen loresis.

Floristic composition in swampy mangrove of Sundarbuns includes :
Aegicfites rundifelia, Aegiceras connicnfatiom, Anioora cucullaia, Avicennia
afba, A, marina, A officinelis, Brugeiera cvlindrice, B, gvienorrbiza, B
parviflara, B, sexanguda, *Ceriops decandre, *C tagel, Ovnenretra vemiflora,
Excoecaria agalfocha, *Heritiera fimies, Koadelie condef, *Nype finticans,
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Phoenix paludosa, *Rhfzophora apicidata, *R. mucronata, Sonneratia apetala,
5. caseolaris, Xvlecarpus granatun),

In view of their excessive cxplouation the plants marked above with asterisk
£*) have been categorised as endangered species,

Floristic elements in Non-halophytic mangrove forests : Few inicresting
shrubby specics associated with the mangrove forest are found to grow in large
palches cither on the banks of crecks or in the open muddy areas within or
around the forests, the characteristic species of such type are Acanthus ilicifolius
(ihis spany clement, however, has well adaptibility also in fresh water and have
spread far and wide along the Hooghly viver basin), A, volubilis, Caesalpinia
cristd, C. nuga, Clerodendrum inerme, Dalhergia spinosa, Derris scandens, D.
trifolicta, Desmodivm wniheliatam, Sarcolobus carinams, Tamarix divica, T.
ericoides, T, indica and a fow others. A number of climbers twining or spreading
on such shrubby members arc Canavalia cathertica, C. lineata, Desmodium
anbellaiin,  Finlavionia obovara, Flageltaria indica, Pematropis capensis,
Salicia chinensis, Sarcobolus carinatus, Solanum surattense, S. trilohatum,
Tvlophara tennis. The herbaccous species including grasses and sedges growing
along with shrubby members or in isolaion are comparatively less salt tolerant
than the typical halophytic specics and prefer more the raised land outside the
characteristic  halophytic  zone. However, some of these are capable of
withstanding moderate to rich salinity and others can survive even if they are
occasionally getting submerged under salt-water. A nmumber of herbaceous
specics slanding or stabilizing with mangrove vegelation are : Aeluropus
tagopeides,  Aerva  fanena,  Ammenra  baceifera, A, saficifolia,  Conyza
semi-pinnatifida, Cyperus exaltatns, C. kyllingia. C. procerus. Diplachne fusca,
Eragrosvs tenella, Helimtropinm curassavicum, Imperata cylindrica, lpomeea
pes-carpae,  Lawnea  sarmemiosa, Leersia  hexandra,  Leptochion  chinensis,
Myrioviachva  wighticna,  Phragmites  karka,  Pluchea  indica, Portersia
coarictata, Roteda ronmdifofia, Salicornia hrachiata, Sarcolobus glubasus,
Schoenoplectus articulutus, Suaedu marvitin, S, nudiflora and several others.

A number of non-littorat tree species are found 1o grow and 1ake part in the
formation ol halophytic ccosyslem. In view of their close relationship with the
mangroves, Lhese have been designaled as mangrove associates (Naskar &
Guhabakshi, 1987) and the specics under such category are : Barringionia
acidangitla, B. racemaosa, Browmlowia lanceolata, Cerbera odollum, Crataeva
roxburghii, Derris indica, Dolichandrone spathacenm, Hibiscus tifiaceous,
Hodarrhena antidvsenterica, Kleinhovia hospita, Lonintzera racemosa, Nerium
indicum, Pandanus fuscicukiris, P. foetidda, Premna corvmbosa, P. mucronata,
Sapivvm indicam, Svovginm muscifotivm, Thespesia lampas, T, populneoides,
Trewia nudiflore and many others.

Due to high atmospheric humidity and associated temperature during day and
soothing air {low during night. the conditions have also allowed siine parasites
and epiphytes to grow in these mangrove torests where the common host tree
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is Exroecaria agatlocha. The well represented parasites are Cassytire filifornms,
Piendvaphihoa faleata, Mucrosolen cochinclinensis, Visewm mumoicun, V.
ariemtetle and as epiphyies Dcedticlia paelariy und Heova parasitica are worth
mentioning.

In additiom 10 the true mangroves the accoun by Naskar & Guhabakshs (L)
also reviewed the remaining mesophytic flor of the Sundarbans which are not
catpplete T ol the

1rra holamhoviao b daln
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Sundarhians. Oul of 96 species of flowering plants and few Terns enlisied in Lhe
trcatment, the following species not mentioned carlicr arg enumersey hercunder
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Abrilon grovesiens  var fiirsudonmn, Acvocie PRSI, ACRrosicnm girenm,
Afpinia allughos, Alternantiera pofvaoneides, Apineda nintica, Arthrocnemng
diclicnm, Asplestiiom Julvatust, Azima letrocantha, Bergi oimmamides, B
cedperiscs, Calitropis giganiedn, Capporis sepicrio, Casearing caiisefifedfie, Cissns
teifolio. Cringm defivam. Crowforia pallide, Cvpenes imfrcieotus, £ jovemigin,
C. malagecenyiy, C. tegetriformix, Dathergia coandevstenxix, Eleovharis spivalis,
Ervprostis dicrrhena, E. uniotoides, Finthristvlis complanata, F. pefvericiondes
var, kalaphila, Flacourtia indeca, Guaphealtiom pofveaalon, Hewndesimny indicie,
Hibiscus tetrapineifns, Hvgrophila pldomoides, Ipomoea macranth, Lawiden
aspleniifloia, Merremia gangetica, M. hedevaveq, Movinda bracteata, Mucuna
gigernrew, Murdonnio nndiffora, Pandanus tectorins, Parkinsowmie actitangula,
Parsonsis spiralts, Polvearpaca corymbosa, Pyevudoraphis bromomiond, Prosopis
chifensis, Pleris longifolia, Puficara crispa, Ruppia miaritiing,  Saochaviem
sponfareunt, Sopiure indicans, Scivpus littoralis, S, mifrerasus, Sesell difficiany,
Spinifex  Iinoralis, Sporoholus  trennelus,  Stictecardio  tliifalia, Svoveiem
ruxcifolinm, Teramnus fexiliy, Franthema portilacastrant, T, trigreira, Tribulus
rerrextris, Tviophora fuscichlata, Vieog vestifa, Vigea fateola, Vitkaria efongaid,
Wedelia biflora. Xeromphis spinosa, Zovsia nurrefia and few athers.

1.7 AQUATIC VEGETATION OF W. BENGAL

Due to rivergin origin of the majer landmass of the crilwhile Bengal of which
W_ Bengsl is only Ihe¢ western parl, the aguatic vegatadon forms an important
and interesting composition of its ilora. The agualic siluations, both natural and
artificial, in thig stale are of various Xinds o respect of quality and extension.
Broadly ihe aquatic vegetation of ilw arga may be classiflied under meshwaier
and halophyuc vegetation, The Tatter being 2 highly specialbacd kind and unigue
for the estuarian terrain, has heen dealt with in the picvious chapter the former
is being narrated herc in brief. O accoupt of exiensive wrbanisalion and
changing landose pallern for selilemaent nf massive migralory population afler
partition in 1947, the waler bodies of different sizes have disappeared and filled
up wilh transporicd soil amd many kinds of agquatic vegetalien are vanishing,
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nd xyixlguprgeli oarkior in the siade, Moreover,

R i®a

due 10 extensive commercial wilization of the water resources lor piscicullural
practices during the last few decades both the planktonic snd submerged common
aqquatics are disappeanng last from ihe siaic.

Huooker (e.) in Ris monumentad {Tota of ke whale country Included almust
all the aguatic plants which ate disttibuied  also in W Benga! bul it is [rom
Prain's (.07 comprehensive accounl we owe our precise knowtedge aboul the
waier plants of the state. Biswas (19274, 1927h) described the flora of Salt Lakes
which are now cccupicd by the vasi sadellite township of Calcuna and also Tor
other arcas tor workowt the oxygen oulpwl of 1he aguatic vepetations, Calder’s
{1936) accoum of the lresh waler and marsh p!.-mH of India and Burma alsn
added further know ﬂd;t fowards ||_'|-'u ”'T |}'l.|l..- il of this statc, Ebmb {aseitiated
by these ameresting group of plams severad publications on aqualic vogelalion
covering river valleys (Kachroo 1956, 1959) and for other areas st microlevel
added more infomaiion ahout waler plants of such localities (Majumdar, 1956,
Mitra er al, 1971, Mukhopadhyay, 1987 Several workers dealing with the
district NMoras or wilth the weed fora of different localities wlse provided much
knowledge abowl the arcas under their siudy (Guhabakshi. e Boanetr, Lo
Malick, fo. cled and there 8 cnough information avoslable about the agualic
vepelabion of W, Bengal.

Freshwater  Hydrophywes  umder  dJiflerent  cinepores  and beionging 1o
angiosperme and preridophyies may be coumeraied as noted herenuder. These
are common o occasional in W, Bengal according @ localnies and some of

themn are exiremely rare.

1. Free Aoating aquatics {Plankien) @ Amffa pinnata, Salvirie cucutlara,
Sprivodeta polyvrehiza, Wolffio arvhiza. Lenma paucicostata, Lo ninor, L. trisnica,
Pistig stratiotes, Eiclfioria orassipes, Hvgroeryoo arisfurd

[I. Submerged suspeaded aguatics (Pleusion) ; Myviophclfum indicam, M.
tubrercidatien, Cerdtoplivilon demersum, Uirfionfaria inflexa var., stellaris, U,
Hexuoxa, L. exafera, Aldfrovando vesicufosa,

iil. Anchored aquatics with flaating leaves (Bonthos) @ (a) Nelwsthe
nucifera. Nymphaca puhescens, N nouchadi. N rihea, Nviphaoides vdrophy i,
N. indica, Monocharia vaginalis. Sagittaria gnavanensis ssp. fappila; Celdesia
parnassifefia, Trapa  Dispinosd.  Aposogeton  bufons, Ao crispiont, A,
monestachven, Limnophivion shinsifotivm, Tewagocharis forifolie, Petaiegeton
nodosas. Marsileq minata, Mimnins arbicilaris, Ipomeaea agrarice.

IV. Anchored submerged aguatics (Benthos) o (b Myriaphyiins
cliganthnnt, Blved aubertii, B, octandra, Evdrilla verticellata, Yeallisee ria hatans,
Nechamandra  afternifolia, Otelio  alismicides,  Potamogelon  pectinegtas, P
crispus. P mhecronatus, Ruppio rosteflata, Nojas gramiines, N foveolatn. N
INEROI.
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V. Semi-Aquatic or Emergent amphibieus Hydrophyies | Aescfivireimene
dspera, A indicd, Ammici Beccilera, Limnaphile ndiea. Lo sessiiflora, Retola
densiflora, Typha angnstrta, T elepltenttive, Alternanthera phifoxerades,
Bacepa siomirieni, Hvgropdila aocicrdate. Mowochoras hastifedien, Cardonthera
diffrnny,  Folvgonnnr  orfemtale, Acgathus licifoling. Hydvoden Zevientoa,

Cuesoflio avilfariy, Enfivelra finciness, Acorns cidans, Meomocheria vepimealix
Oenenihe hewpivdensis, Neptunia aferacen, Coratopteets thaticreeides,

|

V1. Marshland and Hydrophyiic weeds @ Hverohifa pedvspermea. Pivlu
soficifobia,  Murdomnia  nadifforam. Colocasie antiguoranr, Eriocaidon
sexemgidave, £ gquingrangilore, Crimam defivuem, Cvperns cephatires,
exadtamy, O compressns, O hastpenr, £ i, Sefteetiogtieo iy articra s, Sefrpms
grossus. N ereclns, N osupinux. X sguerroswes, Finbristofis dichatoma. F
wmemastachva, Foodiphvilfa. Foocomplanate, F. milineea, Vetiverin cicanioides,
Evagrestis diorvhena, E wniefoiees, Loprochloe capiffacea, Leersia hesandra,
Sacciedepis indica, Echinochlow colomnn, Uriochiog precera, Setoria glanca,
Paxpalidieent flavichm, Pospeting serobicalaninn, Brochiaria naatice, B reprans,
Phliragniites kavka, Coix agnarica, Cnoproconne eiffarg, Losia aeafeara.

Among the aquatics cnumeraied ahove special mention may be made about
twor inleresting species vic, Afdfrovennda vesivnlose of Droscraccae, o submerged
aguatic m Sall Lokes, appears 10 be lost or gone 1o localities where 1t 13 very
tare to locawe, The plam alter s single eodleciion during the thitties of the Lst
ceniury has oo been collected agam from the arcas under W, Bepgal an present,
The other species Mindus orbicnforis ol Scrophulartaceae may be considered
as a Mash immigrant collecied only in the cowsal districts of W, Bengal in recem
years Tromn looded icehelds monenacing produsion, but rurely spreading in
subscyueni years, The species mainly of Burmese distribution was described
ance from Cressa codst 5o lar i Indig,

L& WEEID FIORA OF W HBEMGAL

The regular arrival of European ships to India at Goa and other soutlern ports
via Brazil and also through Cape of Goad Hope dates back 1o the cnd of |5th
veénlury AD. These brought large number of exotic plaps for commenial
purposes including weeds which could easily make their way in India uneler
selective climatic condition and many reached Bengal In no time. At the same
lime the Culeuttd Fort had been an extremely imporlant centre [or Joceiving
many kinds of Agniculivral and [Industrial products throwgh merchan vessels and
other transport agencies. The grain bags. containers and foreign commoditics
were in all probability fhe best agencies {or the amival and subseguent
disiribution of a large number of weed seeds in W, Bengal and neighbouring
stakes. Str David Prain (19037 in his Benga! Plants included many of such exatic
plants along with other weeds of indigenous origin, Gradually the interest on
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such plants by batanists resulued in large number of publicapion on weeds during
the present century.

Spontancous growth amd guick establishment of uncared planis and weeds in
o stare like W, Bengal have been possible due to wide range of conpenial habitats
andd favourable climatic conditions. Such plants constiiute a sigaifican part of
the fMora of an ares amd are direcdy  or indiectly  assicited  with the
cmvironmentat and human iolerest. Weeds of different kinds are distribuled 1n
agricultural fetds, squatic bodies, Truil or other plantatien archards, wasie places,
un walls and fallow lands. Due 1o their very casy and clfective means of
propagation either by air or waler many weeds bave the capacily G invade in
vitst areas within i shon penod of 1ime and suceessfully complere their life cycle
for betler establishemeni in new arcas. Parshenivm divsierepheray soan ideal
example of the said kind of weed which s exiensively spreading aleng the
raibway tracks and highways in W, Bengal & clsewhere by 1heir airhome Traiis,

As o parl of lascinating botanical and ecological sludy there are sizable
Inerature availabie on this subjecr particularly for W, Bengal. As carly as 1934
Hiswas made an asiempt o shrow Lighe on the imvasion: of some ol the mapor
cxolic weeds and their distrihution in India and Burma, These included large
numbcr ol species which wre also common for W. Bengal. P. Brithl (190X)
prepared an exhaustive list of more than 234 species of oxotic plants, muany of
which represent notabbe weeds of s state. Chakrabordy (19575 made an
inleresting observalion on the weed florn of the paddy Dields of W, Bengal which
inchided many common species of prasses and sedges and other members of
aguatic & semi-agquatic hahitat. Studies on weed (oo of loval areas gradualty
avracted avention of @ nanther of workers and reporls on such ohservations were
published as enumcraion of species with inleresting coological notes, Dalia
(1954 dealt with some common weeds of Darjecling and discussed on their
meale ol contral. Paul and Bhattacharyya (19591 swdied the weed (ot of the
paddy (icids of the State Agricullural Farm ot Chinsurah and Mujumdar (1962)
conducted sitmibar swadies on the paddy Nelds of 24-Parganas and Datta amd
Maity (1963} siudied the same for Midnapur disieicd In receal yeors Maily and
Ciuhabakshi { P98 1) made an interesting assessmeat ol the mode of invasion of
l.lll. L!.Hll'l. WLLU‘- IFI ‘I'H D\.—ﬁl:tli “i'l'li_li;i. ]"I'U‘I dilU l]l 'Iil'lL FH HII II'H.JI:-I LI:I-UI'L!IIJ-:JILU
Rescatch Project on weed control, magor weed lora under various niches ol
Woesl Bengal from scven agroclimaic zones have heen published by Here and
Tripachi { 1985), Rer.cnll:,' Panda ef af, {1989 worked oul 1he nature of | mt-.r-:hung
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1. Novth America ;| Alrernanthera ponpens (1966) Culveotaria mexirana
(1954); Cassia corvmbose (1966y Cassta loevigate {(1966);  Cenfrosem
virgiriaem (19TOY, Elewtheranthera ruderalis 09000 Enparorium wedenpliornt
{1908y E. crvtfimpappun: (1976, E. Sgastrinnm (108 Geaphaliont pirprirenst
{1881y Fhvptis peetingra (0940) Meficfiia pyramidara (1959) Nethoxaervo
bragchiata (1906), Cualis fotifolia (187000 O, sierithineg (1969); Parthenfinm
Avsferepliorns (197830 Periviero alfiacea (19000 Pyeudo-rlephamtapig spicearuy
{1960 Sefamumr  eneenm (1905Y. Tivthemia diversifolice (1966) Bromus
nicdeidles {1975Y Seterfa panfclifera (1970) Argemone mexicona (1903
Mafvastrum cormiandefionnnr (P35 Malnchee cupinata (1903Y, Paysiflora
siberasa (19033 P fowetide (1903, Melociie pyraniidata (19693, Ervigeron
karvinskicney (19661, Opundia diffenii (1% Neptanio plena (1903),

[I. Souwth America : Alteriaintherea fionidea (1964 Boerhoavia evecte (1978);
Cremon bonplendiaiam (19053). Gomphreng colosioides 11966y, Ipomoea camea
(1978, L ocongesta (1969Y, L fisnelosa (19663, Melachio pyrasidara (15964,
Sedenvum vicrnn (1970, Spepnageoce farifidia (1976), Tarmera sefidate (1961),
Echinochloa  cruspaveniee {(1YHY Eichorsia crasvipes (1928), Paspeliom
eifeireenent (197R).

[11. Africa @ Cleonry mitiddosperma (1969, Gressocephalum  crepidioides
(1976} Euphorbia chamaesvee (1909 Gisekia pharnaciofdes (191600, Hikiscus
micranifiuy (19008 Indivefera spicata (I909E Ludwigia ercctn (196%); L
fvesopifolio {19660 Micrcoece mercrriolis (1966) Mitrecarpus verticiffamis
{1974y, Brachiaria mnvtica (1976) Melivmay minatiflora (19700 Rivichelyrrnm

viffaxam [ 1980)).

IV, Europe : Chrysanthenmam fencamhemnm (19D, Comvofenfus arvensis
1969Y, Cuscute cepestris {19600, Legicinnr raderade {1970Y; Rimex geetoselfa
{1969, Sesecio vilgariy (14800 Anthoamiiiem odorvenon (19861 Phafaris minor
(1975% Lathyrus aphiace VK3 Vicla sative (1903), Setiebicra pinntificda
(Y903 ) Alyssumi maritioinm (19031, Lepiclienr setiviem (1903),

V. Malesia & Auwstralin : Conda ausrealiv {19690 Denrella serpyififolia
{1968, Ervngiunt foetidum (1979) fpemoea gquindra {19795 Lobelia rodicans

PIO0AM Y- Baaridacsmidbice  fendide T Bowhiie o dela s FI0EEL PV o e
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adscendens {1966, ). preshii (1960 Pofverias amira {1960),

V1. China & Japan : Hvdrangia macroplivile (1966); Vieda thovnsenii (1916);
Primnfe Mclacoides [ 19660),

Y11, Western Asia @ Fupharbia helioscopia (19T8), Aefiropes lagopoides
(1965 Caprella brrsa-pastoriy (193],
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14, PLANTS OF MEDICINAL ANDY ETHNOBOTANICAL
INTEREST IN W BENGAL

Wost Bengal preserves a rich source of medicinal plants but due 10 its massive
population and small size of the state the problem of their frec cxploitation from
nateral condition is rather a common practice. However, from time immemorial
uttlization of natural plant resources by the tribals and crude drug dealers is
going on. This may be a maller of serious concern for their progressive depletion

ar complete loss from the arcas of their abundance at prescnt. With a view (o
v the tribals oither for medicinal or other

J— 1 alan 15 t WA el T "
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recard the distribution « prasils Usea
cconomical purposes, considerable works have heen carried out under the
seientifiec projects of the Botanical Survey of India and reports of such findings
have been published.

(:During the last lew decades the study on Ethnobitany as well as medicinal
plants received much attention in W, Bengal particularly the former, duc to
concerted ¢lforts of Jain and De {19661, Jain (1981}, Raichaudhuri ef af. (1979,

82 1984y Pyl 1080y and osther n 1y o ligtiawn
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medicines and cthnohotany by Jain (1921) has provided almaost an up to date
and comprehensive account of plants relating 1o tnbal use. QA revicw of the
litnraburen

Bengal specially along the bordering districts, which is relatively high in
comparison o the size of the state, It was therefore, thought desirable to
incorporate some relevant information on cthnobotany in the Flora of W. Bengal
1o facilitate further scarch of plants of non-conventtonal medicines and other
economic utility.}

roeveals that there are more than 18 dilTerent tribal commu nities W
B ¥YA0.CR1Y REPCAL REAS- 00 Gl N BRERFIS. RQELLRD Llh % LN FLFERY TN FRIOIPRELE ’.l- L

{Snmc of the cnmmnn and well known tribal communities like Santal, Munda
Grﬂnn Nich e Tada o "-11- ﬂlm 1 oanler e sl fey b sl | S

W. Bengal from whom valuable informatian on plams of ethnohotanical interest
have been gathered in recent years. Due 1o comlinuons bio-edaphic L]‘lﬂl‘lfgt‘.& two
paportant tribes vz, Lodha and Toda are on the verge of extinction. (Purulia,

Midnapur, Bankura, Birbhum, Malda and W, Dinajppur districts, adynmng the
states of Bihar and Orissia have o Jarge representative of the aloresaid lnhalx
f;\ﬁ such the works carricd out on those districts (Jain & De e, Ramhaudhun
et al. Leo & Pal Le) and afso in Santal Pargana {Goel er ol ) adjoiming W.
Bengal have contributed a rich weallth of ethnobotanical information specially
ol medicinal plants of the bordering districts. An active group of workers from
Botanical Suevey of India are also engaged in covering most of the disinicts in
the norhern area of which repont on Jalpasguri s alrcady  published
(Raichaudhuri f.e.).

From the published accounts on cthnobotany of W. Bengal more than 550
specics are found to be used by the tribals cither medicinally or for other
cconemic purposcs. Out of these, 350 species are reported to be of medicinal
impartance or used as wild food-plants. A good number of such plants are also
useful for veterinary ircalment and as many as 55 species are of lodder value.
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Plants or their products which hawve been seconded as cthino-botanically imporiind
can be categorized broadly under Tolbowong headimps 0 (1 Oilseeds. {2)
Narconies. (3] Vegetables/Gdible Fruits, ¢4y Medwinul. (5) Howse bailding, (&)
Drink/Beverage, 73 Agriculwral implements. (%) HuntingdFishingd Trapping. (49
Carl construction, § 1 Musical instrumenis, (00 Personal adornments, {123
Decorative purposes, (13) Coaking and ather domeste mueraads, 14y Cultural
matcriaks, {15) Worship and ritvals, (18) Magico relighus bebicl, (17
Conservation of vegetation, (18) Conservation ol individund species, (19) Crail
and tribal industry, (200 Insect repellent and piscickles/Fish poisoning or
stupafying plants. (21) Fibre and Cordage, (221 Dye yetlding planis gle.

A ist ol some commen plants of medicinal and cthnobotanicad interest with
their available common pumes in Bongali. under dilforem wsage are proscrcd
helow -

Medicinal Plaots : Afelimaschux nrovefienes tMushakdanas, Afrns preceotarin
{Kunch), Adftentoda eviamtive (Yasakad, Acerruy cefemns (Bach), Adine covedifo(fa
{Khetkadoam), Afoe burbedensis (Ghriiakumariy Afstemia scfiedaris {Chhatim).
Andragraphis pontentara {Kilomeghd, Aristelachio indice shermul). Artemisia
nifugivica (Hindi-Dona), Areenrire irexicana (Shudkonlay, Aburfon jieficun
(Potarl), Aegle mrmelns 1Baclh. Arpdirochin indicg [Neemd, Ampelocisons

]
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tomreprtose (Ghara lala), Arvlesio seevaboeaieles (Bankullhih, Anfsomeles indiva,
Achvranthies aspera {Apang), Butea wmemesperntae (Patasy Ravopo seemiieri
{Brahnti}, Bauwkiniz purperes (Ronchan). Beerbovia repeins (Punarmaba),
Cannabis sativa (Bhang), Calotropis o e (Akanda). Copparis zevionicon,
Cipadesse  fruticowa, Civvampelos  paitera, Celostuay poeienfams (Kijng,
Crovalaria prostrura, € afate, Cassia fosrcda (Bandar fath), Cessier o,
Coesadpinia crisia (Nata), Cestelfa asiatice {Thankunt), Crypreedlepis Bocfretitens
{Dudhi  lata), Cordic  dicliotmpg (Boch),  Casenfa reflese (Swarnalata),
Clerodendrim viscosmim (Ghentu).,  Crotoi cfrtemigifolinng,  Costas specfosis
(Kewa), Curcung  desestica iHaludy,  Dofmea meiel (Dhuoivo),. Ensfiving
vatriegaia var, ortenialis (Kanda Mathar), Engenia frexniana (Khudijam)., Eclipia
prosirata (Keshuy, Eleplgotopus  seabrer (Majonjhuu,  Enveibe  pariotidara,
Evolvalus alvinoides, Gardewia farifolia (Barabhuta), Glossogyme pimnatificla,
Oleriosg superba {Ulat Chandal), Hemice vouns indicns {Ananiamul ). Helicieres
isara (Antmachra), Heldarsdiena anvidvseinerica (Kurchi), fpomaoea pes-Heridis.,
Mucuna prurira (Alkushi), Melotheia feteropinella, Mearvonia aunin (Bagh
Nokh), Malletus philippessis, Melambesa turbinata {livul), Qeftae pamifo,
Nyctanties arbor-tristiv (Shinli), Pincflanefiny enblice (Amlaki), Prerocarpus
marsupiun! (Piasall, Piper lovgum (Pecpul), Ricinuy commnatis (Ren), Remvolfiua

serpenting (Sarpagandha), Scoparia diwlciv. Senemita phifippeisis, Streblus asper
fﬂhﬂnrn'ﬁ Tapminealia syt ! Arinnt T heffivics IBahoray T oofiedaeder iHamieablit
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Tinospora  cordffolia (Gulancha),  Uraria  lagepoides  (Ishanata).  Vewda
roxburphii (Rasna), Visewwr oricntale, Vitex negundn (Nishinde), Venrifago
calyenlata, Ziziphus xviopvras.
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Food Plunis ;| Aegle wrgouelos (Bael), Afliwme cepa (Poanp), Al seftviin
fRasoon),  Alrermgnthera  sesvifiv  (Sechil. A philoxeroidex,  Amaronthins
pemgeticis (Dama). A, dnbias (Noley), A, spinosus (Kanta notey), Afocasio
ingdice (Man kachu), A viridiv {(Noteyy, Amnwnia petandra, Amaorphophalis
companwlatus (), Anfidesma diondre, Ao phaesembiflon, Anona sgicttosg

{At), Arncarpus lokoccha (Dahu), Baselle afba (Puind, 8. rufrrg (Puing,

Bunhinic purpurea (Rakla kanchan), B. wafitli, Bemtbax cefba (Shimool),
Bevswetlice serrate (Shalga), Brassiva campestrds (Sorshey), B, aigru (Sovshey),
Camivelin  virosa  (Makhan  sheem),  Coveiwea graadis (Telukuch),
Cochlespernann religiosum (Galpal), Celocasia antiguori (Kachu), Crcurbita
migxima {Kumre), Diffenia indica (Chalta), D). peniapyaa, ioscorea budbifera
{Chupri Aluy, B befophvila (Chupri Alu), 0. pewtapliyfia {Chupri Alu).
Dierspyros madabarica 1Gaah), £, tomentosa {Gaab), Dentella repens, Drlichas
rrifobas (Sheem), Eehinechiloo crasgalli, Elcusine coracana, Enlydra fluctaens
(Hinche). Ficns glosterata (lajnadumur), F. fispida {Khaskhase Dumr), &
semicordate, F. vivens, Flacowrtia indica (Bamchi). Gardeniu prmnsifera, .
fatifertice (Barabhutray., Geeruge patedte, Orewiv astatica (Phalsa), Holoprefea
fmvegrifortia. Holostesine annnlaris, Ipomoed agiadice (Kalmil, { batare (Runga
Alu}, Lablah purpirens (Sheem), Lugendrie siceraria (Lav), Lasia spinasa,
Lepidinm safivin. Leacas cephatores (Diroman), .E.;'mgm'a -acidissima (Kaihnei),
Lyveapersicuns esculentint {Tomalo), Madhuca indica (Mohua), Marsefic minnta
{Sushniy. Mavtenus emarginata. Melothria purpusille (Bankundri), Mortordica
charantia (Karala, Uchhel, M. dioica (Ban Karala), Mhuso paradisiacs {Kancha
Kala), M. sapiensin (Kanlali Kala), Nviphaea nouchali (Shapla). N. rubra (Lal
Shapla), Max scandens, Orvza rufipagon {Dhan) . sativa (Dhan), Pralis
carnicwlata  (Amrool}, Pachvrrhgus  erosuns  (Senkalu),  Pamicam  milfiare.
Pennisetumt npoides (Bajra). Portulaca oleracea (Nunia), Randia wfipinssa,
Riveu bvpocrateniformis, Schfeichera olensa (Kusum), Semecarpis anacardinn
(Bhela), Sesbania grandiftora (Bak Phool), Serariet glawea, Safanum melangena
{Hepund X tuberosnm (Ale), Sorphum helpense (Jowar), 8 valpare (Jowar),
Spundias pineata (Amrag, Svoveinm camini (Kalyam), Tamarindus (ndica
(Tenlul),  Frianthema  portulacestrim,  Trichoesanthes  dioica (Paol), Vigna
capensis {Bangaugra), V. wugicniote (Ghangra), Xeromphis spinosa (Gurman),
Zea sravs (Bholla), Ziziphis pauritiana (Kul), Z veroplia (Shiakui}.

0il Yielding Plamts : Azadirachra indica (Neem), Brassica compestris
(Sorshey), Cefusirus purvcufatus, Guizotia ubvisinica, Hofoptelea integrifolia,
Limiem vsitarissimunt ' Teeshi), Mudfhuce indica (Mohua), Prinsepia wiifis, Ricingy
eammands (Rer), Schieichera vdecse (Kuspm), Sesamom indicin (Teel), Shorea
roftista (Sal),

Plants used for Narcotles and Beverages : Artentivie nifagirica, Borassus
Pabelfifer {Tal), Buchanowio kmzan, Corvole wrens, Ceropegia  hirsito,
Connabis  setiva (Bhang), Modhieca indice  (Mohua), Nicotiona  tabacem
a Al e Lo wd o aTwL L 4 Pl f oy I - ] IPTELIY T TN
b Ldlllah by WAL aLvo QLTI 100 BEeW fGD), raeeren SVeVEXTRLY | Rl jun
Trrminalia crenylora (Asan.),
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Plants fTor House Batlding ;| Acaeie niforica (Babla), Banifet mifela [Banx).
B. bafcooa (Bans), B arumdinocea, Borassws fabellifer (Tal), Clesstantiig

caffiay, Dathergia sigtoo (Sissam b Aendroratammy sty (Bamsy, Frmantea
codorate, Cimeling arborea (Camae), Heteropogpen comtortns, [vimenodicivesr
excelsunr (Bharkud), fmperata ovfindriva (Shar), Lagersiroennia parviffara
(Jarul), Laed coremandefica (Jwiy Limonfd daoidisafma ¢ Rathbely, Peanenn
mifinre,  Succharim spontestenn (Kuash), Sherea robusi (Sal), Sorghion
vitfgeitem (Jowary. Terminafia arjuna (Anuny T bellirica (Bahera), T ofiehala
(Harilaki), Teciona grandis {Shegun),

Plants for Houschold Articles & Agricultural lmplements @ Acaci itiiofica
simber-variously used; Ading cordifedio {Kbhetkadam -agricwlurad implemaents,
comb: Agave ramala (Sisal)-cordape from feal Gbre, Anegedisss furififia cant
making; Azadirachma indice {Meemt  tiimber variously used: Bouliinie vafifi
leafl {or dish umbrella. stem Tor cordaze, Bomlbar ceiled (Shamulp-pillow cidion,
box, bats, Buchangmia lancan Turmilure; Rendrocadaming strictts - SUck, handlie,
fencing: Diospyroy tomemtosa (Kend)  furtiture and Bin from lealt Hebivreris
isora  cordage, Jatropha curcas (Yarenda)- fencing: Kvefie cofvoina sicks
Lannea coromandefica (liol-car, doar making, Mallone philippensis
thaiching: Merinda tinciorie  lurniwre: Onegeinfa oopelnensts carl and

- - ' -
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houschold article; Sesbamia aegvprica (Dhanchay  lencing: Shorea robasta

several wooden articles; Spatholobns roshirshii - window (tom timber, cordage
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Lac Host Plants . Bureo smumosperma. B sipeeba, Credost aofffongdofiant,
Daibergia panicifata, Fious semicordata, F.ovirens, Ziciphiy niaarition

Flsh Poisoming Plants : Ceosearie romtetosg (Churchuy  fruns;, Careva
arborea  rools; Engalfuerdrio spicater lcaves:, FHedveotis seandens -leaves, roots;
Mimosa rubicanliv - bark; Rhendodlendvon arbovenm legves; Xeromphits spinosa
(Gurman)  crushed fruits,

Fodder Plants @ Artocarpus heteraphivilion (Kanthal). A, fakoochz (Dehu),
Bauhinia vartegata {Kanchan), B, pirprerea {Rakia, Kanchan), Pafickos biftorus,
Eckinociloa colona, Ficng  benghafensis (Bulh, F. religiosa  (Sshwathha),
Faats ik v 2w T J e P if., Lo kb Fa P T II 'l I S
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Paspaladivm flavidum, Onercas Tescereichafors (Cak) o,

Plants of Other uses | Acucia cotechn (Khayer}-souwrce of Catechal of
commerce; Alangium salvifolivnr rubbing of dry wood used lor highting {ire;
Boswellia serrara (Shalga)  rexin used as nsence, wood for gun powder
charcoal, Carivsa opaed (Ban karamchal  roots lor curing Simla disease ol
cattle and insect repoltant; Cleistanthus coflinus bark juice for tanning:
Crrcunia domestica powder used in sprain und decorating limbs: iospyros
malaburica (Gaab)  fruil, gum vsed Tor tannmg and painting Nishing net, Eclipig
presstred (Kushulf-ic.‘ll' juice lor cunng swelling of cattle cars:  Eryveibe
panictiaia - stemn and Teaf decostion for curing sprains of cattle; Lamand camui
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{Choway  dried twigs [or dgnilion by incooen and charcoal for gunpowder:
Lenwsemired anevreis {Mahendiy  crushed  leaves along with Ihne  for hand

picafrla {Phooljharidl  panicle foc broam,

Medicinal Plants of Darjeeling . The wedicinal plams of the plains of W,
Bongal have been enemeralcd while dealing with the ethrobotantcal wses of
semie of the common plams. But for the ptanis of Himalayan distribution sonme
of the inleresting species have been enlisted by Yongcone ef of, (1984) with their
rhenrlogy and medicinad uses. The plants net enumestied under ethnohotasy
chapter above are cnumnerated below with part usced

Abeiy pinfrew (Loavesy, Avlviomidies Bidentolter [Sem, Rooisy, Aceition ferox
{Roowk, A, faciiiation {Roonl, A spiceton tRooly, Acorms celamns {Rhizome),
Agrivienia  enpatorie {Root Leaves),  Arenisio sflagirice (Whole  pland),
Asparagus recentosus (Root). Asiilbe  rividarts (Rhizomey. Berberis ohinio
{Rooty, B fdends, Bergewia Ligelare (Rool), Cephaflis ipreacnania (Ronot),
Cinclienrer coldixeye (Bark ), C. fedeparicon (Bark y, O offiemafis (Burk ). C. robisra
(Bark), €. swceirnfn (Burk), Cymbepogon flevenis (Whoke plant), Deariera
sbrenintentan (Fruls ), Iefirea fefwifuga (Boot, Diginelis paopnirea (Leaves), 1L
fenerter (Leaves), Dinsenren composii (Tubery, 1), flortbunda {Tuber), 1. prozer
(Tuber), Proeria covdeata (Whole planty, £2 vilfese (Whole plant), Exfada
phavestaides (Seed). Ewpatornm wdencphornm (Whate plant), Fagopveen:
cvpmasent (Bocds), Foorafdricam (Seeds) Ghvmecardio odorate (Seeds), feder
seperlentsrs {Leaves, Seodsh Hedveldum spivanon (Rowt stalk), Fvdrocond
Jovasiicer {Whole plant),  Hedveiy  scaundens (leaves, Roos), Feractenm
sepofense (Rool), fiyosovamng nigar {Leaves ), Moprerate arndindesea {Rool),
Mahemia nepafense {Berries), Menthe arvense (Whole plano. M. spicata {Whole
plant]. Qefmwom sanctunr (Leaves), Paederia foetida (Leaves). Pelargonina
gravestens (Whole planth, Pradygeeder corttfearer (Rewity, Reanvaffior serpeittiie (Roaty,
R tervephyvla (Rooth Bhededendvt arfiorenon (Flower ). Rishier neefislt (Roat),
Ruefres effipticis {Roob), Sefaisnivent viarnin (Emuib), Mhivsemedoeira meiviing (Rom),
Vaferiena fardwiekif (Rooth, Visownr aevivicdanan {Whole plany, Xaethayvfiom
fenriftonigmme (Frais), Zingilrer afficinagfe (Rhuome )

10 FRUITS. YEGETABLES AMD ORMAMENTALS N WEST HENGAL

Horticultural activities in W, Bengal coincides almost with the establishment
of the East India Company’s Eoval Botanic Garden at Shibpore in 1787 hy
Robert Kyd. With protfound knowledge in horticultaral practices William Carcy
al the Serampore Missionarics wok leading tle in establishing the weltknown
Agri- Horliculioral Society’s Garden an Alipore in 1820 und o detailed list of
interesting garden plants growing in the Caleana Batanic Oarden at Shibpuore
und Scrampore Garden was enumcraicd by Voige in 1845,
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With an excellent weasure of live collections of economical as well as
omamental plants those pardens stared accumulaung great wealth of botanical
and horticuliaral plants in the twin cities of Caleutty and Howrah. Al the same

fime ornamenlz] and {ruit rees 4I|1.u~|111n|1|n|.1l {frum [ RTHY '1.F['_|rm,1!t| I.llrili"!'!h
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enriched several nurserics 10 develop borticuliural interest among people and
privale land owners far and wide 1n the state.

Fraity © Fruit trees as one of the major sections ol horliculiyre received much
allention from early histone period in the stale wathout much scientific
huckpround. Aller establishment of the Agricultural Universities at Kalyani and
Calcutia in the 305 the subject found a sound Tooting e impan good knowledpe
and Mia & Bosc (1985 made clfons to highlight the horteuitoral status of 28
magor fruit yiclding plants of India including those of W, Bengal. Horliculiural
aspects of some of the common fruns largely prows in W Bengal For commercial
cxploitation and 'mamnly markeied inoripe state are summarised below:

practice in Bengal oven belere T5ih century and specially with the patroni sation
ol the Mowahs and Zamindars Lrpe nn,hu.rr.h in Murstidabad, Malda, Nadia and
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{Misribhog), Fajii. Brindaburi, Bnmhau Gupilbhog, Kishenhhog, Safiderpasand,

Karpuri, Jalihandha. Mohanhhoy, Bhadur and others. Spewially some of the late
Iruiting and a number of Kachamitha (sweet in preen condition) varieties are
cxilusively nonureed as gquality Mangoes of the siae. Aidter independence about
LROTIG avres of Lind arga has an annual pradociion of 9.5 thousand quintals
of mangoes, Inoview of increasing demands of this fruit the scope of Hs
development in W, Bengal nged specialb anention. Air layering and gralung has
boen praciised almost everywhere in the country lor ils successiul propagation,

H "I.l wrrweesd s l'l"lﬂl‘lni. l I-l' I—ll'rr“. lrll'|I|
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Banana ;. Bananu as o Iruil i considered 10 be sceond in importznee in India,
and peninsular India is the largest producing arca. In W, Bengal there are Tour
wcll known varictics namcly Kabuli. Martaman. Amritsagar & Champa. Oul of
ihese, Manaman is the most favoured and highly priced variety bul prodeclivity
is lnw. The highest yiclding variety is Kabuli and i cultivated throughout the
state. Champa varicty s grown extensively along the plain districts by the side
of the Bhagirahi patticularly in Hooghly and Madia. The well known green
banany 3% one of the hest green vepelables of preat demand in W, Bengal marken.
1L is sporadically grown throaphoul the state. About 115 ha. of Tand area of the
state yields nearly 100.7 tones per year. Sword Suckers are the best source of
maleria} for Wheir propagation and pamtatinn is gonerllhy done ufier the winte
munths ard belore the onset of rain, For W, Bengal suitable period of planting
is between February and Aupusl.

Qrange . The hill district of Darjecling produces one of the best guality of
sweel orange CCitrey retivideta), having a pood commereial markel in the state.



Frd

In compzrnson Lo its high demand the productivity of the frait could ot be
ingreased due to Firmited arca being available for s coitivation. The other species
al Citres commonly grown include Cirvy gramedis. 1Cis the larpe size Shaddock
available throughout the stlale in privale gardens. A Jarge number of other species
and varictics are mostly used in preen condition w add waste and iTavour o
varions Tood-sull and are represented by O finon,  C medica, C anrantifolia,
Nearly 1250 hie of northern hill arca of W. Bongal produces abow 6250 tones
al the sweel oranges. Adr layering and cven cutting ate comunmon methods {or
veneral propagaiion, bul budding is geperalfy done for maintaning bougr quality
of most of the commercial species ol Cirrs,
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Guova @ Peidiiom gwajova a8 an imponant |
Naotthern [ndia and oceupies 4th position in relalion o i prm]uhwny and land
arca under cultivation. It is a native of Mexice o Peru and was imradueed in
India during the |7th cenwry and is extensively grown in Unar Prowdesh. In W

Bengal the Baruipur variety 15 ane of the mest importanl commercial vanety,

un

largely gprewn in South 24-Parganas and commondy in other disiricls, Secd
germination and transplantation are usually used [or grivwing the plant. However,
for commercial plantation. Air layering and Cubiing are alse suilable methods
lot propagation.

Sapeda . Sapota (Achris zapeta) 1o nalive of Mexico and Ceniral Americe.
CExact date of its imtrodwction in Indiz 1s nol keewn. Though magor area al its
cultvation is in the Peninsylar India, yet it is gradually receiving oniculiorat
siiention aiso in ihe Northern siaics. B owas cuilivaied for ihe firsl Gme in
Mahaorashira m 1898, In W. Bengal this il tree 1s new being grawn in some
of the ceninyl and southern disiricws, speciably in 24-parganas amd receiving
mnmdcmhlc commercial mpnrtnnu: Inr s preal demand due to iy rich iron

the mosi effective methad for s propagietiion, however. Gmllmg and Euddmg
are also imporiant herticulural praciwees Tor growing this plan.

Pine Apple - Pine Apple (Ancamies cositosus) s regarded as one ol the most
Favounte tropical fruis, By a2 nalive of Tropical America and the spocies
probably had ity disiribugion along Panama-Paraguay River Drainage (Sen in
Mitra and Bose Lo 1t is said 1o be intriduced in Imha in mid 16th century. In
W. Bengal the Giam Kew varicty hix now occupied o very favourable place
under cultivation in sandy and loamy well drained soif having moderate rain Tal}
{170 el It is grown o large quantilics in the sub- montane aorhern districls
of Darjeching and Jalpaiguri and alse in seme of the souhern districss of the
state. Yegelative propagation thrisugh Shoot Suckers gives the best productive
crop, however, Ground Suckers, Crown, Slips and Swumps are also utilized as
propagaling malcrials,

Cowermrir . Coconat (Cores wieciferad tree Tor @S unique ituit of great utilily
and high commercial demand is regarded as 1he irec ol the Heavens. Every pan
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arg the throe main prm]mh of its (ruits and sty Bnmrnt ure preparced frinn the
icaves, On the hasis of shape. size, colowr and productivity of {ruil and size of
the tree, several well known' varicties have been recogndsed (Thongaraj,
AMuthuswami in M and Bose £ Coconnd is a0 valuable iree For planting in
the garden and is exiensively grown in southern part of W Bengal, almost in
every house. The area under culttvation of coconut has been cansiterubly
increased in the stae [oflowing migraben of people from Bangladesh ilter
independence. Aboul 6% of fand aren predoces 22 nnllion nuts annuatty,
however, the consumption of preen coconul beimg highest in W Benpal, other
fruie based indestries have not yet {leurnshed.

Papayve - Papaya {Cariea papava) 15 one ol the most imponant frui rees in
the present days i Bdia. The frutis both e green and e comdition have gread
detnand as vegetable and deliciows (. The plant s o nuvive of Tropical
America and was introduced in indea during i6th century. A large number of
improved variclies Jike Pusa Guine, Pusa 1-35 ¥, Pusa Majesiy, Pusa 22-3, Honey
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lorgely cuitvated in different pacs of the couniry ax well as in W, Bengal,
Heswever, the Ranchi variety has been feund 1o ke very successful in productivity
and quality of the frait i W, Bengal, Lower and Central arga ol the Lower
Gunga Plains are ideal lands For ite coltivatron, Prapaganon af Papaya i manly
done by secds and such seeds brought from authenlic sources can mainain purc
tine selection o avoid undesirable perlormanee.

Sackfeir ; Jacklvuit (A sreearpas freterophviingy as o {rai ree has not received
sCrious Allention for cultivaten in W, Bengal but it s a coveled tree Tor planting
in almosi cvery private house an the villages. The green druits afler proper
dressing are covked for preparanon of delicions {ood dishes anel ripe {ruis plse
have grea demand lor its pripy sweet inmer pans, Kwekiroit is a native ol India
and lederales varicd chimate ynd sonl, “The species also grows wild 1o Westem
Chats. The most common methid of prepagation s through seeds. olher
vegetalive mcthods like cutiemy, air layering and budding are also Tound W be
chlective,

Waiter Melon - Water meton {Citvadfus fairatieny 15 one of the most {uvouriie
ruits of het summer and prown very well o dry riverian soif and istaads of
southern W, Bengal. During the Jast twa decudes, ils vultivasion has been very
much suceessitd due 1o favourabie climatic and cdaphic (acters of some areas
of Lower Ganga Plain. Huge quantity of Tewils of fow small varicties are now
being grown in Sagar [slands of south 24-Parganas and also in difierent kecalities
ol Midnapore and Murshidabad districts. Plants are solely propagaied ihrough
seeds doring February-March and Ireils are harvesicd within 3-4 months.

Lt o Lot (Liteli ehirensisy ol excellenn quality 15 a very deliciows {ruit
oof summer aml 5 of comparatively short duration in W, Bongal. I is 3 plund
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natrve ol southern Ching and s now widespread in Sowth East Asia, Hawan, 5,
Alriea, W Indies and wiarmer pars of America, It is also dstrthuted in southern
part ol Japan. In India it s best grown in North Bihare snd Uitor Pradesh,. W
Bengal also produces a good quantity of this frult. Frutting in W, Bengal s
tuch corlier than in Bihar and LLP. Ahowy 16480 hectares of Tand of 1his state
i5 under cultivation ol Lichi in 2d4-Parganas. Hooghly, Nadia and Murshidabad

districts, Among commoen vegettive methods aie Lyering is found (0 be most
cliicettve and this practice is followed dunng the onset ol monsoen,

Offrer Fragty - Apant from the Iraits mentioned gartier there are quile a number
al others like Aeple smarmefes (Beby, Svaveivm cumini (Kalotam) which are found
wild wi owell a5 commonly grown inomony gardens throughout W, Bengal,
Whercas Syovgiom joavantcwm (Jamruld, 8. jusbos (Gelaplam) are also (wo
common it trees having some ornamental usgge also. Grewin asiatice
Eizipites titeritiete, Avetia sqricemensee {ARY eie. though common znd widespread
i some Tocalitics of W, Bengal may be treated us minor (tuits. Amsicardism
occrlentite (Kajut theugh abundantly cultivated w casters coast ol the peninsular
plains as a very ikl cash crop for inernasional markel. s grown in limited
argis of coastal Midnapore district. The plant s wsually propagated 1hrough sceds
us well as by air- layering.

Vegetables : With a density ol ¢, 400 people per sg. ko in Lhe slale no doubl
i lov of consumable vegctables (rom other neighbouring stales have a good
markcl i W. Bengal but ot the same lime scasonad vegetables are grown in
huge quantity theoughout the stale and alse cxporied w other states.

states is specially rich in varictios of green
vegelahics. Here Cu:.urhnm.nnuu specics dominale in conlributing major green
vegelables and  Amaranthaceous species and scveral others provide lealy
vegrizhies of sclective kinds suiting w0 the people aff dificrent tastes, The
predominating cucurbil vepewables which flourish tn most of the disiricts of the
stidg. huve grean demand ia other states also, The commoen species which are
mamly grown in summer include Trichosonthes divica (Patal), Laffu acutangulu
(Ihinga). Momordica charantia {Uvchhe, Karalad, Cieceamis sarivies (Shasha). Luffa
evtindrica  (Chichinga),  Cucnrbite minsimg  (Kumra).  Though  improved
horticultural practives are overcoming the scasonal Truiting behuviour of many
vegelabies bul commercially il is difficull 1o beg them o common markel,
Some of the cucurbits are now available throughowt the year but commonly
grown species are Lagenaria ciceraria (Lau), Momordica divica (Kankrol),
Benincase hspida (Chalkumra), Seehiiim edule (Squash). During cold months
three varnictics of Rrassica nlerocen (Phalkopi. Bandha Kopi, Olkopit. Raphanas
sativiy (Mulo) and different horticeliusal vorigties of Seolamam melongenc
(Begun) provide extensive vepetables alongwith o number of subicttanian swubers,
corms ke Sefenien tberosnn (AUl Amorphaphating campeamduties (011
CeMoreasien artisgeeretiine (Ganl Kacha), Alocasie indica {Man Kachai and olhers.
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A number of leguminons vegelahles belonging to the species like Pixum saretin
(hatar), mare than six varieties ol Doliches kiblal (Simy are profuscly grown
in winler whereas Vipse sinensiy (Barba),  Fhetsecolus  vadgaris are nonk
cammanly grown in different pans of the s,
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Interest among people of W, Ecnpl with 1the support of stale Gavernment and
alse privale organisers. Such apprecuatnvms are matilested through Nower shows
organised in many districts mcluding thase in Caleuua, Scveral privale gardens
in Calcuua as well as reputed nurserics 10 Cakculla & Hoewrah are acnvely
engaged in providing {lowering and ornamental plants of ditfferent seasens
through their sale counters. The Indwn Bojunic Gurden as o mwonezring
organization For horticulture has a rch colleeusn of Mewering and omamental
plants of vanous calepgories. Special mention may be made aboot Bongeiiviltio,
Arcicls, Nymiphaeas, fosmivem and Ceprmge. sopetbier with the richest collections
of almost all the omamgenial and coonomie species of palms. Apan froan
treasure of many succulents, lems and rarc and highly inlcresting owerng roes
and shrubs, the gardﬂn I'Iilh also a Mational Dlthjddnmu housing hundn.,dn-. ol

1"'I.r"h i"f‘l!l.ﬂl l.l"l.'n nl'
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rale i providing many ﬂmﬂanld] and flowering  plants 10 private ﬂ.nd
government organisations, Jagaanath Ghat in Cadvutta is haviag one of the larpest
wholesale flower market in India on the custern bank of the river Ganges,
Flowers from ditferent disiricts of Burdwan Division provide the largest guantity
of supply al Nowers in this marker and Midnapore distoet has a dominent share
in their supply. Some of the hulk guantiiy of lowers inchude Tageies parifu
{Genda), T chinensis. Pofvanthey  niberane  (Rajuni Gandha),  fpeiiens
halsaming (Dopati), Hibiscis rosa-sinensis {Jaba), Gladietus sp. iGladiote). Ko
dartasciana (Unlaph, Tabernaenmttana divaricata (lagar) faxetivam sambae
{Juin) and almost all the common scasonal flowers throoghout the  yeur,
Nycranthes arbor-reistis {Shivice), the most clegant Rower of avwmn and
blooming in profusion with delicase frgrance during Durga Puja festival has been

Crchid as a most fascinating flowering plant is now largely grown only in
the hilly districts of Darjeeling and Kalimpong. The Pradbans having several
nurseries at Kalempang are growing large number of cultivated species ol orchids
and are markciing their plants pot only in die country bt alse oxporing ©
lareign countrics.
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KEY TC THLE FAMILIES

(M. Yerma & Anand Kumar)

Stem with vascular bundles arranged in oy or N0 rings,

icaves usually reticulately veined; Mowers gencrally -3 merous;
valyledons usually 2 :
2. Perianth present. hiscriaite or mulliseriie ¢
3. Petals alb ree. or only somc unied
4. Owvary Tully superior. or a1 lcast one whorl of
rerianth inderior, or sSTamens Inerior oF insericd
on e top ala hypogynaus dise in which the ovary
may be immersed
5 Glunds aliernating wilh the peiais;
anlherifcrous stamens as many as or double or
treble Lthe pumber of peizls; capsules 3-lobed.
iohes promimently beaked -... GERANIACEAE
3. Flowers and fruils aol as above
6. Stamens more than (wice as many as the
petals
7. Agquaiic herbs with raiundale peliaic
lcaves; mslils many, embedded o
fleshy wrhinate receplagle
. NELUMBONACEAE

7. Plants not 2% above -
K. Spinous lrees or shrubs: leaves
giomd-doiied, 1- or 3-ToHmiaie; rachis
usually winged; dise present belween
the stamens and e ovary. ovary
E-matsry - loculed, vyvuics many in
cach locele ... RUTACEAE
K. Plants not ax phove -

Q. Stamens uniied inlo one or
more bundics :
). Leaves opposile :
I'l. Leaves punclate;
secds not arillale
.. HYPERICACEAE

I}, Leaves nod punciale,
seeds olien arillale

..CLUSIACEAF
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1) T.caves alterpine -
L2, Anlhers 1-celled:

)3 Trees; leaves digitately compound: carpels
in Tuits met of rarcly sphing sway trom
the central uxis; pollen mostly smowth  BOMBACACEAR

i 3. Herbs, shrabs or trees: Leaves simple or
digitatcly compound; ¢ pels frequently spliiting
awdy {rom the ceatral axis or becoming free in
fruir; pollen more or Jess murcilke . MALVACEAE

LYy | W[ TR M | [

14, Flovwcrs uniscxual ;

15, Carputbs many - MAGNOLIACLEAK

15, Carpel solitary .. LUPHORBIACEAE
14 Flivwers biseual

M Leives stipuiae - ATHRCULIACCARE

16, 1 eaves cxstipulate . THEACEAE

4. Stamens all free:
17, Pistils more than one;
8. Stamens perigrynows. arisimy from the hypanthivm ;

- ROSACTAE
I8, Siemens hypogynous, arising from the receptacle
19 Perianth three- or moare-sotiate. 3-4-merous
2% Anthers exinorse .- ANNONACEAE
HE Anthers inlroese or lattorse o MAGNOLIACEAE
1 Peionth iwosseriale, S-merons :
1I i ST 1. P 5o - T"lII I EMIAMML AT
- B TRShD ""-I"l-l" ill'"l'll}' !J'h-l"il l"--l“ [Tl | BF) B BEI AL Non b WS AF1 o § B
21. Herbw, shrubs ar climbers: sepals usu a]ly
vadducous .- RANUNCULACEAE
F Pistel o
2. Ovary stipitate on a gynophore o CAPPARACEAL
22 Ovary sessibe or subsessile
23 Stamens perigynous., arising irom hypanthium
24. Anthers opening by an apical pore
- SAURALTIACEAE

-

24, Anthers opening by lungitudingl siins -
25, Leaves siipalide . ROSACEAD
25, Leaves exstipulalg

26 Sceds munate, esla produced s both
chds in lwo ails .. SONNERATIACEAE
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20. Seeds larger, winged from their
sumn .. LYTHRACEAE
23, Siamens hypopynous, arssing from receplacle

27, Flowers anisexual ;

28, Climbing shrubs; stylcs many - ACTINIDIACEAE

rees, sSnruns of Rerps. syies 1-

29. Petals with a ciliate scale within the base;
vvules many on live parietal placenias

.- FLACOURTIACEAE

29, Characters not combined as aboye :

A0 Styles 2-4 ... BEUPHORBIACEAE

30, Seyle | or abwem, .. CLUSIACEAE

27. Flowers bisexual :
3i_Leaves oppositc .

32. Calyx campanulate, thick and leathery,

4-2-iohed, lobes valvale . SONNERATIACEAL
32. Calyx not as above. 4-5-lobed, lobes

imbricate .. HYPERICACEAE

3!, Leaves aliernalg :
11 Leaves palmately veined :

4. Piaceniation axile . TILIACEAE
34. Placentation paricial :
15, Leaves simple; anthers horse-shoe -
shaped: Froils ofien echinate: seeds with

P e LY 3] i, ST

red fleshy tesia ... BIXACEAE
5. Leaves palmately lobed: anthers not

L-_H"runr' ay Eh“""f-' Fruite exnonths
Fmius in R Rry E¥SEfLLE LAMRRELITEREE

sceds woolly ... COCHLOSPERMACEAE
33. Leaves pinnatcly veined :

36. Small crecping herbs; placentation basal

- PORTULACACEAE
36, Trees, shrubs or herbs; placentation
olherwise :
37. Scpals 2 .. PAPAVERACEAE
37, Scpals 4-6 :

38. Leaves with prominent paralle] lateral
netves, dentale; sepals accrescent

... DILLENIACEAE
3% Leaves neither prominently veined as

i Py = e ol A

1
TR [ | v T o Cma b
AT TTUT AT, D6 PR %L LML LH
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2. Fruits of 3- 0 drapes, seated on a broad dise o CHMACEAL
39 Eruits not as above
H). Calyx accrescent in frait - DIFTEROCARPACLEAL

40, Calyx nol, acerescent in friik
41 Ovary I-liwuled; placentalion

parictal L FLACOURTIACEAE
41. Ovary 2-10-loculed: placeniation axile
42. Anthers dehiscing by longitudinal shis .. TILIAURAE

42, Anihers defusomg by apeal pores .. BLACOCARFPACEAR
Siamens fower, 31 the most twice as many as the petals
43, Parasitic yellowish brown herbs . MONOTROPACLEAL
43, Ausirophic green planis of varnious habats
44, Shrubs, small yrees with small seals-like
heaves - TAMARICACEAL
44, Plants of various hahits. with well developed leaves:
45. Plants succutent; campels Free, usually as many
ax the petals, usually with a gland or 2 scale at

45. Plants not as abave:

46. Ovary |-loculed, usually stipitae: ovoles

numecrous on 2-4 parielal placenios: frau

usually a capsule, rarely a berry - CAPPARACEAE
46. Ahove characlers nol combined .

47. Trees or shiubs, rarcly herbs, with
nellucid glands filled with essential vib dise
present within the sanwns. crcpaic o
Iobed. semetimes Yarge or long .. RLATACEAR
47. Plants not as above
48 Leaves simple ;
49, Cvary 1-locoled (or impertectiy up
ter S-loculed?
50. Climbers; Towers unisexual.
J-merous; seeds wsually hooked
or reniform. offen curved

.. MENISPERMACEAL

El DMty ant nn nhnwun
Shfe L BRI I F BT BLASY L

51.Climbcrs: Rowers
actinownarphic, with a distinet
corong, ovales many, alched
on three pariclal placenios

.. PASKSIFI.ORACEAR

H
the s Cach Fﬂ:[ﬂt. frortax E.U"ICIE EHSSBLF{EF?‘EE
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51, Above characters not combined -

532, Climbers or scandent shrubs: flowers with a dise;
vvules [-3

&1 M pE L e mors 0r [y il‘l.l"ll" 'iﬂl ji"ﬁllﬂl‘l 1‘}111
Son s NniEar, N RS Ak

base of Lhe ovary; calyx disunct, fnbed - OLACACEARE
53, Dise of scparate glands or parts only uniled at the
trase but aut adherem wthe uvary, calyx minole or
ahsenl .. OPILTACEAE
52. Planis of various habits, other characters nol united :

54, Small creeping herbs, sepals 2, jointed below, Lhe
{rec part soon deciduous; capsule circaimscissile

o PORTULACACEAR
84 Planis nal as ahoe:
55 Perianth in 3-series, connectives produced;
carpels many . ANNONACEAE
35, Flants aot a5 above

1. Pracenialion Tree-ceiral -

|-.|

57, Horhe or undershrube: leaves pnonsite:
27, marng OF anfarshrabol [2aves onnniiiag

slamens ® or [0 ..CARY OPHYLLACEAE
57, Shrubs or small trees; feaves allemale.
stamens 3-7 {usually 5) - MYESINACEAE

56. Placentation otherwise:
58. Ovules hiseriale on the posterior margin:

59. Leaves 2-pinnaie, rarcly phyllodic;
corolla actinomorphic; petals valvate;
slamens d-many; seeds with o U-shaped
laterat ling . MIMOSACEAE

59. Leaves various; corolla 2ygomorphic;
pretals wnbrivale, carely absent; staimens
I04-5). seeds without a tateral lime or
rarely with a closed line:
60. Adaxial petal interior (ascending

imbrication) or petals absent

~ CAESALPINIACEAE

&0. Adaxiai petal exienor
(descending imbricalion) ... FABACEAE
58. Ovules nol arranged as above

61. Planis insctlivorous, covered with
sHcky glandolar haim or leaves wilh
automatically closing lamina

.. IROSERACEAE
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f1. Plants not IRSCCHIVIOUYS

62. Anther connective produced beyond the cells;
anthers more or less connivent arousd Uws pistil. ope

al the anther celis spurred - VIO ACEAE
62, Anthers nit as above
&3, Leaves stipulale
64, Herbs wiih the leaves in a basal cluster
- BAXIFRAGACEAT
&4 Trecs or shrubs or if hedbs then she
lcaves distributed 1roughout 1he stem
L FLACOURTIACEAR

63, Frai a capsule

b5, Fruil a drupe, pomge, follicle or

achene
61 Leaves exstipulate -

&4, Scapiperous | -flowered herbs
... PARNASSIACEAE

56. Plaris not as abhve:

67 Siyle 1:
68, Sceds embedded in viscogs pulp

e PITTOSPORACEAE
Hi. Scods not embedded in viscous
puip :

&9, Anthars opening by valves
... BERBERIDACEAE

9. Anthers opening by
longiudinal sliis :
T0. Dise promincni
- ANACARDIACEAL

0. Disc absent or obscure

e [CACINACEAE
67, Styles 2-3 -
. Frui a capsule; seeds many.
arillate .. TURNERACEAE
1. Frini a drupe; scods 1-5, nod
arillaic ... ANACARDIACEAR

49, Ovary perfectly 2-or more-loculed :
72, Stamens wsually ictradynamous, 4 long and 2 shos.
petals 4, placed cross-wise; nvary divided by a spurious
membranous seplum; fruit usually a siliqua ... BRASSICACEAE



T2, Flowers atul Mmaits nol as above:

73 Fruil a samara; mericarps 2, prominently winged on
the outer side .. ACERA
T3, Fruit nal as above:

74. Flowers irrcgular:
75, Loaves peltaie; calyx coloured, 2-lipped,
lobes 5, dorsal fobe spurred; stamens &, free,
declinate; ovary 3-lovuled - TRDPAEDLACEAE
T4, Leaves not peliale; Nowers not as above
76 Calyx whular with minule tecth; capsule
included in the calyx .. LY THRACEAE
6. Calyx broad above wilk 3.5 distinct
lohes; capsule nol ineluded in Lhe calyx

T7. Scpals 3, posterios pelaloid, wsually
spurred at base; stamens 3, anthers
connale over The ovary; ovary 5-loculed
... BALSAMINACEAE

77. Sepals 5, tnner 2 petaloid. wing-like:
stamens usaslly 8, or 4-5,
monadciphous, ihe sheath splil above;
wvary 2-loculed <o POLYGALACEAL
14, Flowers regular :

TE. Leaves opposile

749, Horbs ¢
Ri), Siyle | - LYTHRACEAE
BO. Siyles 2-5 - ELATINACEAE
T4, Trees. shrubs or chmbers :
K1, Stasnens 10 -~ MALPIOHIACEAE
A1, Stamens less than 10 :
K2. Stamens 2 .. OLEACEAE

B2 Stamens 3-§ ;
K3, Owules many in cach ocole
.. LYTHRACEAE
B3. Gwules 1-2 in cach locule
44, Axillary spines present
o SALVADORACEAE

B4. Unarmed or branches
somelimes spimeseent but
withaut axillary spincs

... CELASTRACEAE
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T8, Leaves alternate

%5 Androceiom columnar or whedar CETERCULIACEAL
B5. Androccram rol as above

&, Flowers all unisexual :
&7, Mseils 3-6 e MEMNESPLEMAC AL

M Dhawa] 1 -
N PREL 45

B8, Lcaves stipulate; dise present ... EULPHOEBIACEAE
#8. Leaves exstipulate; dise absem . AQUIFGLIACEAR
&6, Flowers all biscxual or intermixed with uniscxuals
Y Plants climbing or creeping, with 1onerils o YITACERAE
R4 Plants of various habils, withom tenedrilbs
6-1{-loculed due o sceondary sepla ... LINACEAK
W), Orvary wilthou sceondary sepla;

ol l:h_.';.l‘r::l.- T8 lneufed ko Hpurﬂjﬂuﬁ!}f

91, Ovules many in cach locule
92 Anthers apening by apical pores

- ERICACEAFE
b2 Fnruﬂmnptﬂiﬂg‘h‘_'ﬁnng'rtmfmal shis
U3, Lenves vertictBute .ELATIMNACE AL
93, Leaves ovenly distributed:
94, Flowers in spikes: bracts
connale al Lthe base
. STACHYURACEAE
94 Inllerescence and bracts nol
ae ahoua,
95 s prasenl ROSACEAR
5. Disc absenl ... TILIACEAE
9} Owvules -few im cach incule
96. Loaves stipulale:
97. Disc abhsent .. TILIACEAE
97, Pixe present:
9K Stipules paired . RGSACEAE
98. Stipules now paired :
99_Calyx lobcs imbricale
.. CELASTRACEAE
99, Calyx lobcs valvate
- RHAMNACEAE

96, Leaves exsuputaie:
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T, Fraits containing viscous puip . FITTQSPORACEAE
M0, Frows withoot viscous pulp:

101 . Arther-cols bursting transversely or by a
deciducus cop, connectives thick .. SABIACEAE
10 Anthers et as above:

142 Fruit a capsule or a herry; sceds usually

ariliate .. CELASTRACEAL
12, Frun a drape; secds not anllate:
103, Powals valvate w OLACACEAE

103 Petals immbnicale or sub-valvale

« ANATARDIACEAE
4%, Leaves compound:
104, Herbs: leaves pinnaig; stipoles partially or
completely adnsic i Ihe peiiole: Qowers 2-3 bracteclate,

calvy marcielamt A linieer the oo
""""J ba ] I"'i PR ELLE LU LR L e |I|"|l'= WE T Wil

104, Planis not as above -
105, Campeis 3-5:
106, Petals 6; carpels 3. fruit o berry

... LARDIZABALACEAE
106. Petals 3-5. carpels 4-5; frui a drupe.
samara or schizocarp . SIMARDUBALCEAE
M5 Campel |
i07. Gvary i-ioculed :
108, Perconiad erbs; fcaves aimosi al
radical. pelaie, palmately lobed or
2-}-Tohelate; fruit a berry ora follicle
openinyg lransversely or ubhigquely
.. PODOPHYLLACEAE
108, Plants not ax shove:
1049, Herbs; icaves usually disseeied;
Mowers zygomorphic, in racemaes;
sepals 2, scale-like, deciduous: peials
4 iny very dissimilar pairs, onc or both
gibhows or spurred: 2 inner smaller,
crecl. lips olten coherent
... FUMARIACEAE
102, Planis not as above :
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10, Shrubs; sepals and petuls 6 cach, imbricate, ok
biscriate; petats usually with 2 basal glands 1nside:
stamens 6, anther-cells opening by recurved valves

... BERBERIDACEAE
| (0. Plans nel as above

111 Gyvile |, pepdulous o ANACARTHACEAL
A, Ovyles 2 or more. not penduinus

[ 42 Frecs with 2- ]._Finugu' loaves, slamens 3,

stamipodes 5-7; (vl 2 nibbed cylindrical

J-valved capsule - MORINGACEAE
P12, Planis nol as above ;

113, Leaves 2-pinnatg, rarcly phyilodic,

vorodla sciinomorphic. petals valvate;

stamens 4-rany: sceds with a U-shaped

lateral lina -~ MIMOSACEAR
P13 Leaves simple, digitare or 1-2-pinnate;

comolla sy pomorphic, petals tmbricate,
rarcly absent, stamens 10 (-3} secds
ususlly without a lateral Ime, rarely with a
chsed line:

I 14. Adaxial petal intcrior (ascending
imbricaiion) or petals absent

« CAESALPINTACEAL

114, Adaxial petal exterior
fdescending imbrication} .- FABACEAE
MY, Chary 2- or mére-toculed :

115, Trees or shrubs. froil a samara, mericarps 2, winged
on the ouler side, [-2-seoded .. ACERACEAE
HlS. Mot as above:

116, Stamens usually leidynamous, 4 Jong and 2

short; pelals 4, oflen clawed. placed cross-wise;

ovary divided by a spuricus membranous septum;

fruil usually a siliqua ... BRASSICACFAE
I 16. Plants not as abave:

117, Ptants with tendrils:

18 Leaves stipulate, simple, angled or
palmalcly or pedately lobed or compound

.. VITACEAE

118, Leaves exstipulate, hiicmanely
compound L SAPINDACEAE
117, Plants without tendrils.
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119, Stender crecping herhs:

VAL Leaves stipulaic - AYGOPHY LLACEAE
120, Leaves exstiputate e DEXALIDACEAE
119 Trees or shrubs:

12, Siamcns opposite o petals and egual 10 or
fewer than these .. 3ABIACEAE
121, Stamens at Teast one whorl alernating with the
petals. cgual Lo or up (o twice as many as the petals:
122 Disc shsent .. AVERRHOACEAE
122, Duse present:
123, Leaves 2-folinlate or digitate:

124. Leaves 2-Toliolate .. BALANTITACEAE
124, Leaves digilale . SAPINDACEAE
i 23. Leaves aiherwise:
125, Flowers irtegular: disc
cxirastaminal .. SAPINDACEAE
125, Flowers mgalar: dise
inirasiammal;

126, Filaments pilose. anthers

versalile . SAPINDACEAE
1 26. Filaments glabrows. anthers
otherwisc:

127, Leaves stiputate or
exsipufate; OGlamens free or
connle al the hase; fruit a
drupe. rarcly a
preude-capsule; sceds not
winged ... BURSERACEAE

127, Leaves exstipubate:
llamenis useally connale in
ter o fuhe, {runl a capsule or o
drupe: sceds nol winged; if
hilamenls [ree, then fruil a
capsule with winged sceds

.. MELIACEAE
Ovary lully inlerior of perianth and stamens perigynous :
128 Sunnens more than twice as many as the petals :
i 29, Aquaiic pianis: famima ioaling. peituse wilh a
basal sinus: pistils many. bruil 2 spongy herry
.. NYMPHAEACEAE

129, Pants not as above
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130. Flowers umsexual or polygarnous
E31. Succulent herhs or undershrubs; leal-hase ohlique:

capsules oflen winge:d - BEGONIACEAE
131. Trees; leaf-base equal; capsules noy winged
.. HAMAMELIDACEARE
1. Flowers bisexual:
132, Scpals 2 L PORTULACACEAE
132, Sepals more than 2:
133, Planis spiny. succulent, almos leafless ..CACTACLAE
133, Pianis not as above:
134. Leaves gland-doned .. MYRTACEAE

134, Leaves now gland-dolied:
133, Leaves opposite or fasciculaie:

136, Loaves slipulam: p-:lat:i 21,
cach lobe multilid ... RHIZOPHCORACEAE
136, Leaves exstipualate; petals eatire:

137, Petals wrinkled: ovary-loculi

supempised in 2 series. the lower

with pxile, the upper with parietal

placenias .. FUNICACEAE
137 Petals not wrinkled:

ovary-iociii noi superposed;

placertaiiom Inroughout axile

- SONNERATIACEAE
135, Leaves alicrnale;
{38, Leaves stlipulaie - ROSACEAFE
| 3%, Leaves exsttpulate:
134, Disc absenl -3 YMPLOCACEAE

1 349, LHsC present:

146 Flowers in racemes or

interrupled spikes, petals

imbricate .. LECYTHIDACEAE
148}, Flowers inaxitlary

vymes; pelals valvale

128, Stamnets twice 8s manby as the petals or less ;

141, Aquatic or terresinial wiry plants; leaves simple, entire
ar peclinately dissecied; Nowers in axiilary fascicles, spikos
or racemes; sttgmas 2-4, plumaose, sessiic

.- HALORAUACEAE
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141. Planis now as above:

142. Aguatic herbs: Aoating leaves thomboid: fruits
2-spined .. TRAPACEAE
42, Plants not as above:
143, Succulent herbs; sepals 2, connale below, the
itee pan deciduous . PORTULACACEAE
143, Plants not as above:

144, Percnnial scapigernus herbs: seape anhgular,

.. PARNASKIACEAE
144, Plants nol as above:

143, Dichotomousiy branched pubescemt or

glandular-pilose herbs: Nowers axiftary.,

paired; ovary 1-lovaled. ovules numerous

allached to 2 lurge placenlas hanging from

the spex of the locrlus .. YAHLIACEAER
145, Plants not as above -

146, Inflorescence umbellag ¢

[ L | :
H Plants usoally woody, frunt g

berry or a drupe . ARALIACEAE
147, Plants herbaceous: fruit 2
CTeTOCHP - APIACEAE

146, Inflorescence otherwise;
| 48. Fruils winged :

149. Wing 1 ... RHAMNACEAE
149. Wings 2-5 - COMBRETACEAE
144, Fruits nol winged :

154 Leaves stipulate ;
151, Leaves opposite,
1aMeEns in pairs
.. RHIZOPHORACEAE
151, Leaves aliernale:
slamens nok in pairs :
152, Supules mosily
pasred: disc finsng
the calyx tube or
[orming a ring a1
ils hage; style
basal, lateral or
sublerminal

... ROSACEAE
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153, Plants not as aboye -
& ™. . 4 1 .. 0_ & .
ok, LRIy D-HM e
154, Leaves plicate or convidute in bud: stamens
4.5, alternate with the polals: froil a beery
.. GROSSULARIACEAE
154 Leaves neither plicate not convolule in bod:
slamiens solitary or in iasgicles nf 2-7,
opposite the petals with aliernating ¢laneds:

franl a capsule W FLACOURTEACEAL
533, Ovary 2-4-foculed

155, Anther-comective broad or produced:

hypogynous scales present . HAMAMELIDACEAE
155. Anther-conneciive nol as above;
hypogynous scales absent ... RHAMMACEAE

150, Leaves exstipulag

TRE Myl on wevemeelialiges -
TP, o % LI Iﬂ;lluul‘.fu.’l -

157, Ovary 2-5-loculed ;

13 Dvales 2-4 in cach loweple: stamens adnate

io the pelaks o SYMPLOCACEAE
158, Owule |in cach Ioctle; stanens notl adnaie
1o the petals L OORNACEAE

157, Ovary 1-toculed

159, Petals lincar. deciduous: Tlaments villous;

drupcs ribbed, crowned with persisient disc

and calyx tobes - ALANGIACEAE
135, Plants not as above ;

164} Flowers in spikes or racemes

.. COMBRETACEAE
160 Flowers in cymase panicles or heads
. CORNACEAFR
156. Ovules on axie, partetal or frec-centrat placonia:

161, Climbing berbs or shrubs with eadrils
L CUCUHRBITACEAE
161, Herbs, shrubs, drees or ¢

= mwran-arq A

162, Leaves plicate aor convolute in bud: {ruit 2
pulpy berry crowned by Lthe persistent calyx

.. GROSSULARIACEAE
162, Leaves and [ruils mal as above:
163 Ovales few (1-3)%
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Ad, Frais covered with hooked bristles . ONAGEACEAE
154 Frizil not covered with hooked bristles

165, Starnens 8, all fenile: fruit aberry

... MELASTOMATACEAE
145, Siamens 3-15 (bui not 8. lrun usually a
drape .. OLACACEAE
163, Oveles many .
166, Ovary 2-luculed - SAXIFRAGACEAE
Tt Ovary 3-6-loculed .
167, Calyx lohes valvatle . OMAGRACEAE
167. Culyx labes imbricans -
68, Leaves usually patmately veined.
stamens peniculawe in huds; anthers
opening by | or 2 pores; conneclive ofen
appendaged sicar the buse by bristles,
fuhercles or a spur . MELASTOMATACEAE
1HE. Nol as abuove - HY DRANGEACEAE
3. Preials al! eniled, at leasi at the base:

169, Leaves gland-tdotied: disc present betwoen the stamens
and the ovary; slamens as many 48 or douhle or thore

than the number of peals .. RUTACEAE
169, Plants n as ahove:

1 7). Stamens more than the corolla lobes:
\71. Ovary inferior:  ©
172, Succulent or wondy herbs or shrubs,
ollen spiny; leaves usually much redoeed
or cadueous: sepals and pelals mosthy
numerows and 10 severad series on o
tubular axis; oviey -loceled with

pariclad placentas; fruil a berry .. CACTACEAE
172, Plants ot as above:
173, S1amens many .. SYMPLOCACEAE

173, Stamens 10:

174. Anthers openring by apical

pores, ovaty S-locpled or

spaniousty -loculed

.. VACCINIACEAE

174, Anthers opening by

longitudina slits; avary 3-loculed

in the beginning, later often

-loculed L STYRACACEAE

i 71. Ovary superior:
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L 75. Parasitic, brown or yellowish leafless herhs
.. MONOTRQPACEAE

175. Autotrophic green planis:

i 76. Plants succulent; ovary apocarpous of free almosl Lo
the basc . CRASSKIITALCEAER
176, Plant not as above:

177. Herbs, icaves digitately or pingately compound;

sigmes 10, ohdiplosicinonous; ovary S-ioculed; siyies
5. lruit a capsulc . OXALIDACEAE
177, Planis nod as above:

I'7¥. Fitamens connale inlo a tube: anthers erect,
e lulI'IJ L=l I'.'IrFﬂ' .I'l;l.'l'l ML PRt ll‘EI
hEFLALRE IJ' eI LA , LT Irl!...'!'o‘. [10% o JTILLL e

178, Above chanrclers nol uniied.

1749, Leaves usually compound: Treit a
legume. sometimes indehiscent or

lomentonl:
180, Leaves 2-pinnale, rarely
phylledic: corolla actinomorphic;
petals valvaic ... MIMOSACEAE
180, Leaves simple, digilale or
l-pinrate: corolla ygomorphic,
pelals imbsicare ... FABACEAFR
179 [ caves always simple or
paimately-iobed; fruin a berry or a capsule:
i81. Leaves palmatc]y-lobed:
182, Ovary |-loculed or spuricus]y
S-oculed: ovules many on
pariclal placenlas; fruit
apulpy obovoid berry | CARICACEAE
132, Ovary 2-4-lculed; avule 1,
rendulous (tom the inner angle
al the loculus; Truit a capsule

- EUTPHORBIACEAE
11, Leaves simple
183, Pcials united at the base oply:

184, Resinous Irees: slameans
subulate, cuspidale; calyx
accrescenl in fruis

- DIFTEROCARPACEAE
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185, Bracts 2, well developed ... TERNSTROEMIACEAE
L85. Bracts inconspicucus or absent

186. Calyx lobes free; stamens many: anthers

dehiscing by pores ... SAURAUIACEAE
186. Calyx campanulaic; stamens 10; anthers
dehiscing by longitudinal slits ~ STYRACACEAF

183. Petals wnited {or most of its kength
87, Flowers unisexual :

FR8. Planis wsually divccious: fruit a berry with

acerescent calyx ... EBENACEAE
188. Plants monoceious; frutt a capsule
without acerescent calyx ... EUPHORBIACEAE

187. Flowers hiscxual:
189. Anthers opening by terminal pores or pore

like slils; ovales many in cach locule ... ERICACEAE
189. Anthers apening lengthwise: ovule | in
cuch tocule - SAPOTACEAE

170, Stamens us many as the corolla lobes or fewer:

-

[T T e e 1 [ e TR 7, TET [y

2V S dl LTI NP MYy, “.‘Iuﬂ.lly Il.."all']lﬂldﬁl“.r.‘, TINFW I N

biscxual: calyx lobes minute: corolla whular or ureeolate,
lobes 4-5, rellexed: disc lobes alternating with the

siamens; ovary I-loculed. 1-ovuied: fruit a drupe
... OPILIACEAFE
|94}, Plants not as above:
191, Ovary partly or tully infcrior:

192. Crecpers or climbers with 1endrils: sepals
and petals § cach; stamens basically 5, usually 3,
2 two-celled, | one-celled bt somctimes 4, 2 or
cven |; anthers very olten variously
conduplicate: {rwit a pepo, berry or capsule

... CUCURBITACEAE

192. Plants of various habits, mostly without
tendrils; ather characters not in above
combination

193. Corolla usually zygomorphic; stamens

didynamous, ofien 2 only {erile, rarcly 5

fertile, anthers connate or connivent in

pairs. rarely free; disc usually present;

ovary 1-loculed with 2 parietal or imirusive

placentas; ovules many: fruit a capsule,

rarcly a berry ... GESNERJACEAE
193, Flowers not as above .-
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194. Anthers ar Nlaments and siyvle connale:
195, Fiawers in involuerate beads: ovary 1-loculed
. ASTERACEAE
195 Flowers nol in heads: ovary 2-3- loculed
(9. Stamens 2, [lamenls apd s1yic cothate inlo
a column - STYLIDIACEAE

196, Stamens 5; anthers coherent inlo a tube
aroundd the style, famenis Iree

194, Anthers or filaments and siyle free
197, Ovary |-loculed:

198. Leaves alternale; Mowers in raccmes;
ovules many .. MYRSINACEAE

198 Leaves opposile or whorled: Nowoers

cymes of whorled in spikes of more olicn in
dense heads; ovule soliary ... MPSACACEAE
1%7. Ovary 2- 1+ lnguled:
199, Leaves pinpate or pinmatilid;
2N Leaves stipulute; stamicns 5
- CAPRIFOLIACEAE
20N}, Leaves exslipulale: slamens |-4
o YVALERIANACEAL
1949, Leaves simple ;
M, Loavey with inler-or inlra-potiolar
stipules; il the stipules are absent (hen
leaves esually whorded ... RUBIACEAE
2HH. Leaves nol as above -
202, Corallz lobes imbricate in bud
. CAPRIFGLIACEAF
212, Coralla lobes valvate in bud:
203 Flowers m dense cylindric
spikes; capaules circuntsyissile
- APHENOKTLEACEALK
203, Flowers variously arranged:
Iruies o as above
... CAMPANULACKEALL
1%] . Ovary superionr .
204, Plamis wlten with milky laws. freguently climbing;
conclly olien with a corena of hars, scales o 1eeth;
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pallen in waxy subpellucid masses (pollinia), filaments
connate into a tube, or pollen granular and filaments
frec: fruit of 2 follicies. dehiscing veniraity: sceds usuahiy
winged andfor crowned with a coma ol silky hairs
... ASCLEPIADACEAFR
24, Plants not as above;

205. Succulent herbs or undershrubs with opposite leaves;

corobla lobes 4-5; hypogynous scales present; carpels 4-5,

free .. CRASSULACEAE
205. Plants not as above :

206, Stamens opposidc the corolla lobes :
207, Ovary 1-loculed :
208. Suyles 5; placentation basal
... PLUMBAGINACEAE
208, Style | placentation {ree-central :

209. Shrubs or small trecs; leaves
aliernate; fruits indehiscent or
In“d';illf‘l:ﬂﬂ]lll ll‘ﬂh:c‘;‘r;ﬂrﬁ' RAVDOTN
ATTETLUAIAILILY Wil v I¥L 1 ¥l
2019. Herbs; leaves usually opposite;
fruits dehiscing transverscly or by
valves ... PRIMULACEAE
207. Qvary 2-or morc-loculed ;

210, Leaves compound: stamens united by
the lilaments .. LEEACEAE

LN T L R
P LLdYEs Xl

nple; siamens free
211. Flowers hisexual; stamens
cpipetalous; ovules ascending from
the nner angle; sceds with a large
broad hilum .. SAPOTACEAE
21 1. Flowers unisexual; stamens not
cpipetalous; ovules pendulous from
the inner angic; seeds with a small
hilum ... EBENACEAE
206, Stamens alternate with the corolla lobes

212. Corolla irregular :

213. Nodes swollen; leaves opposite, often
with distinct cystoliths; inflorescence
usually with conspicuous bracts; fruits
mostly clastically dehiscent; secds ofien on
upcurved processes (retinacula)

... ACANTHACEAE
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ianis not as above :

bk
Lt
7

4, Dvules and sceds few
215, Mangrove planis, seeds withoul Lesta
o AVICENNIACEAE
215. Non-mangroye planis: secds with testa
216, Leaves all altornate

217 Fruil a capsule .. SCROPRULARIACEAE
217 Fruit adrupe or af 2-4 natlets

. BORAGINACEAFR

216, Leaves all opposite ur somelimes upper
leaves afternate

21§, Ovary 4-lohed ©
219, Siyle gynohasic .. LAMIACEAE
219, Sivle terminal .. VERRENACEAE
218, Ovary rot lobed :
220, Disc absent or INCOonSpICUous
- YERBENACEAE
220, Disc conspicuous |
221, Capsules with spinules
- PEDALIAUEAER
421, Capsules without spinuies
- SCROPHULARIACEAE
214, Ovules and seeds many :

222. Plants of aquatic or wet places, typically with
small msecuvorous bladders; Jeaves radical-rosulale,
capillary-muliifd or obsolete: Mowers scapose;
stamens 2, anther—cells ransversely confluent
--LENTIBULARIACEAE
222, Plants not as above ;
223. Leaves compeund .. BIGNONIACEAE
223 Leaves simple or dissecied :
224, Pianis root-parasiles devoid of
chiorophyll; lcaves absent or scals like
. OROBANCHACEAE

224 Plants free-living, with chlorophyll;
leaves well developed :

225, Placentation parietal, sometimes
intruded and meeung below the
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middle of the locule but branched or

winged ... GENTIANACEAE
225. Placentation axile, unbranched:
226. Anthers opening by pores ... ERICACEAE
226. Anthers opentng by longitudimal shits:
227, Ovary 2-loculed . SCROPHULARIACEAE
227. Ovary spuriously 4-loculed ... PEDALIACEAE

212, Corolia regular :
L Lo 1 * I ~ [ M, Sy Py, | [
L. ﬂ\..ﬂ.l.llgl:l LS TR, Td WD ll:!-uﬂ.ll: Nl e

scarious; fruit a circumscissile capsule

11 a\ﬂ'l"f’\.l
Iy WAL

... PLANTAGINACEAE
228. Plants not as above :

229, Trees, shrubs or climbers; leaves opposite,

simple or compound; corolla monopetalous, rarely

4-9-petalous: stamens 2; ovary 2-loculed, ovules -2

{rarcly 3-4) in cach locule .. OLEACEAE
229. Plants not as above :

230. Herbs or shrubs: leaves alternate. often n
uncgual pairs, rarcly clustered, entire or lobed
or pinnate; flowers bisexval, rarcly uniscxval;
calyx usually persistent, often accrescent;
corella funnel-shaped, campanulate or rolate,
often plaited; anthers opening by apical pores
or longitudinal slits; ovary usually 2-loculed or
imperfectly 1-4-loculed {rarcly 3-5-loculed);
ovules many on promineni peliate placentas;
fruit 3 berry or a capsule .. SOLANACEAE

230. Plants not as above :

231. Leaves alternale :
232. Climbing herbs with milky sap;
leaves broudly cordate; stigmas 2, one

clongated and columnar, and
persisient in the fruit, the other short

... CARDIQPTERIDACEAE
232. Plants not as above :

233, Flowers in scorpioid cymes
or calyx with appendaged sinuses:

234, Frust a capsule
.. HYDROPHYLLACEAE

234, Fruit of 2-4-nullels or a
drupe ... BORAGINACEAE
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233, Flowers neither in seorpiond cymes nor calyx
appendaged
235 Ovary of 2 distiney carpels - APOCYNACEAE
235, Orvary nol 2. above
236, Ovubes pendulous from the apex of ovary

237, Calyx cupular. lobes valvate,

leal-muargin not prickly L ICACINACEAE
237, Calyx not cupular, lobes imbricate;,
lead-margin usually prickly - AQUIFQLIACEAL

236, Ovules viherwise |
238, Placemation pariclal
239 Aquanie herbs: corolla lobes
mduplicate valvate in bud
.. MENY ANTHACEAE

230, Terresirial shrubs or trees;
corclla 1obes imbricate in bud
~ PITTOSPORACEAE
233 Placentation axile :
240, Ovules many in cach locule
. CAMPANUILACEAE
240, Ovules |-2 10 cach locule
241 Plapts usually climbing,
rarcly lealless: sepals (rec;
corolla lobes plicae-conlorted;
styte wenminal: fiait capsiar or
Nesty and indehiseent
. CONVOLVULACEAE

241. Plants erect herbs, shrubs or
Irces, always lealy; scpals
cunmale: conella lohes irmbricole.
style lerminal of gynobasic; fruit
dry with 4 nutlews or drepaceous
with 1-d4-loeuled pyrene

.. BORAGINACEAE
231. Leaves opposile, sumeiimcs whorled or crvwded

242, Planis usually with milky sap: corella rotawe or
salver-shaped. contorted and ofien iwasied in bud;
anthers conmvent or free around the stigma; ovary
t-2-joculed or of 2 free or parlly connawe carpels; fruil a
berry, drupe or a follicle; seeds olien winged, or
appendaged with long sitky hairs .. APOCYNACEAE
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242 Plants not as above :
243, Ovules | or a few in cach locale -

244, Ovary |-}oculed; style very short or almost
absent .. SALVADORACEAE
244, Ovary 2-4-loculed; style well developed:
245, Flowers usually in dichotomous
scorpioid cymes, rarely solilary and
axillary: branchlets olien Llercie
... BORAGINACEAE

245. Flowers in compound or panicled
cymes, racemes or spikes: branchlets ofien
quidrungular ... VYERBENACEAE
243. Ovules many in cach locule:

246. Undershrubs with prosiraie branches:
leaves densely crowded; flowers solitary
terminal. corobla campanulale, persistent

... DIAPENSIACEAE
246. Plants not as above:

247, Leaves connate af the basc by a nerve
or stipular sheath ... LOGANIACEAE
247, Leaves not connide as above:

248. Scandent shrubs or trees
... LOGANIACEAE
248. Herbs:
2449, Corolla Yobes contorled
... GENTIANACEAE
249, Carolla lohcs tmbriciate
... SCROPHULARIACEAE
Perianth absent or il present, then uniseriate:
250. Plants parasilic (somctimes parily):

251. Planis twining .. LAURACEAE
251 Plants crect:

252, Herbs:

253, Scale lcaves present; flowers unisexual,
very rarely biscxval, densely crowded into
anisexual or androgynous inflorescence;

ovules 1-3 ... BALANOPHORACEAE
253, Scale leaves absent: [Mowers bisexuat,
solitary; ovules many ... FLACOURTIACEAE

252, Trees or shrubs
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254, Planls stem-parasites e LORANTHACEAE
254, Plants root-parasites
255, Ovary supion - OPILIACEAE
255, Dvary inlerior . aANTALACEAE

250, Plants autokrephic -
256, Planis submerged |

L I Y

257 Planis Mroe- Ilﬂi.llll'lb. I.IU‘I’I'Ll-h lul-lll"l'i-A-IJ-iil vl

solilary .. CERATOPHYLLACEAE
257, Bians anached 1o rocks in streams;, Huwcrs

pizsexug; ovalcsmany . PODOSTEMACEARE
256, Plants notl sehmerged:
258, Penianth absent:

239, Flowers solitary W CALLITRICHACEAE
239, Flowers not solilary:
280, Flowers in oyathiu; latex proscat
. FUIPHNIRRIACRAE

260, Flowers nol in cyathia; latex absent:
261, Leaves reduced, scale-like
.. CASUARINACEAE
261, Leaves well developed:
262, Ovary 2-loculed .. GLEACEAE
262 Ovary 1-inguled:
203, Flowers usually bisexual;
ovule solitary: fruit a drupe
~ PIFERACEAL
261, Flowers usually
unisexual; ovules many, fruil
a capsule - SALICACEAE
258, Perianth present (at least in onc of the sexes, if
the flowers are unisexual);

264, Ovary inferior or half-inferior:
2635. Plants herbaceous:
2606, Leaves alterngle:

BET Dinwpclnmt haekoe Lanesn
Liid. GRCCIICTHE MCrDE; ICaTes

oblique; Nowers unisexual,
usually zygomorphic; ovary

angled or winged - BEGONIACEAE
267. Plants mof as above:
263, Loaves stipujate .. ROSACEAE

268, Leaves exstipulade :
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205 Ovales 144 .- HALORAGACEAE

269, Ovules many . SAXIFRAGACEAE
268, Leaves opposite or whoried:

27 Perianth coralline CNYCTAGINACEAE

2. Perianth calycing,
271 Stamens 1-3, connate inlo @ imass, ovule
sl ilary . CHLORANTHACEAR
271. Siamens 2 or more. free, ovules many ¢
272. Flowers always bisexual; fruit a capsule
.. LYTHRACEAE
272, Flowers unisexual or bisexual, frait a
hul ot & drupe, indehiscent or rarcly
break ing intd cocci .. HALORAGACEAL
265, Plants woody, usually trees or shrubs
273 Leaves stipualate
274 Flowers uniscxuad
2735, Male lMowers without valyx

276, Leaves opposile -.CHLORANTHACEAE
276. Leaves aliernate

27T, Male and female Alowers in heads;
ovules many .o HAMAMELIDACEAE
277, Male flowers in cutkins, female

Amware gominals v 8 choam cmdiloe
LY Ny i b"l‘lll‘“"‘-’ A W LTERYER I.I-l"'l'-'q

ovtles 1-2 . CORYLACEAE
275, Mule flowers with calyx:
278, Slipules paired ... HAMAMELIDACEAE
278. Stipules not paired - FAGACEAL
274. Flowess hisesxual - HAMAMELIDACEAE

273, Leaves exstipulate:
279. Disc present {in malc flowers only in

Tetramelaccaeh:
2B0. Leaves glandular-punciale .- MYRTACEAE
280. Leaves not plandular-punclate:

281. S1amens B- 10 . COMBRETACEAE

2RI, Atamens 4-5:

282, Ovuie 1-3:

283. Ovary infcrior o SANTALACEAL
283, Ovary half-inferior .. QPILIACEALR
282, Ovules many .. TETRAMELACEAE

279, Dhse shsenl;
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284 Herbs or sheabs, often climbing . ARSTOLOCHIACEAR
284 Trees:
285, Leaves inpanipnoate, allernate. rarcly RO,
Nevwers unisexual, in spikes or culkins

. JUGLANDACEAE
AR5 Leaves simple, opposite; {lowers hisexual, [or 3
wopeiiner - 3ONNERATIACEAE

264, Ovary supcrior :
286. Anthers opening lrom the basc upwards by valves

. LALURACEAE
286. Anthers not dehiseing as above ©
287, Thorny shrubs of small rees: ayes armaliv:
petiole and rachis winged .. RUITAUEAE
2E7. Plants not as above:
2R8, Carpels 2 or more.
2849, Campels lree:
290, Herbs or clirabing shirubs;
201, Flowers bivesual! stunens
free; fruil an achene or o Tollicle
. RANUNCULACEAE

291, Flowers wnisexual, dioceious:
sLATEN canoate: Friil aodrupe

.. MENISPERMACEAK
290}, Trees or shrihs:
292, Fruits woudy or membranous
.. STERCULIACEAE

292_ Fruiis leshy .. LARDIZABALACEAE
284 Carpels united below;

293, Small trees; leaves stipulate
... HAMAMELIDACEAE
293, Herbs: leaves exstuputae
- SAXIFRAGACEAE

2095 Placentarinn axile:
2496, Owvules many i each locule

. AIZOACEAE
M6 Ovules 1-3 in cach lowuly;
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297, Stipules and disc absent; stamens 2; ovary 2-loculed

.. OLEACEAE
297. Stipules and disc usually present. stamens | 1o many,
avary usually 3-locvdedirarcly 2-or mare-loculed)
.. EUFHORBIACEAE

295 Placceniation otherwise:

ZY8. Herbs . AIZOACEALE
208 Trees, shrubs or climbers:

299_ Planis armed, leaves prominently 3-nerved

. RHAMNACEAE
299, Planis uparmed; lcaves nol prominently
A-norved
ADG. Leaves simple -
301, Fruits 3-winged - SAPINDACEAE

301, Fruils nal winged as above:

302. Flowers bisexual, in axiilary and

lerminal umbels; perianth

campan itlate .. THYMELEACEAE
J02. Flowers urisexwl, males in

pendulous catkins, females in

eylindrical cong-like spikes: petianth

much reduced or absent, nnl

campanulatc .. BETULACEAE

(M), Leaves pinnate .. SAPINDACEAE
294, Ovary -loculed :

303, Plants iwiting, dioeciows; [fowers minute: anthers

o |

. L A YT PR PN PRARY - A e P SRR N -

T, kil CHELLF o I.ﬁ- T U0y I RIZL L LD I.ll.n.-... CHbr brL

sohiary. horse- shoe-shaped ~- MENISPERMACEAE
03, Plands nol as above:

304, Annual or perenmial herbs, rarely sndershrubs:
35, Plants with ochreate stipulcs - POLYGONACEAE

305 Plantx without ochreate wiisule
3. Perianth and bwacts hyaline or scacinus

- AMARANTHACEAE.
306. Perianth and brocts herbaceous:

307 Flowers wnisexpal:
INK. Filamenls inMexed in bud

.. URTICACEAE
0K, Fitamenrts erect in bigd:
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309, Leaves stipuiate .. CANNABACEAE
M, Leaves exstipulate ... CHENQPODIACEAE

307, Elowers hisexual:

310, Stamens, ai least | whorl alternating with the
perianth lohes, - PHYTOLACCACEAE

310, Stamens oppasite 1he perianth fobes.
31 1. Twining herbs: bracteoles adnatz o (he

perianth . BASELLACEAR
311, Ervct or prostrole herhs: bractenles free
trom 1he pertanth .. CHENOPODIACEAE

304. Trecs or shrubs, sometimes scandenl;
312, Leaves shipulale:

313, Planis usuatty scandeni; Tlowers biscxual;
pertanth lobes 4-5, Tree or united 11 The base;
slamens 4-%, opposite the penianth, free or untied
o the hase of wpals, dise glands alwernating
with the slamens .. OPILIACEAL

313, Plants not as above;
314, Perianih whular or campanulale;

315, Plunts with lepidnie or sielbale
tndumenium; ovule solitary. basai

... ELAEAGNACEAE

315, Plants without lepidote or sielkale
indumecnium; avuic solilary, spical

.. THYMELEACEALE
A14. Perianth otherwise
316. Leaves oppoxite .. TLUSTACEAR
316. Leaves allernate:
17, Ovule 1, hasal .. CHENQPODIACEAE

317. Ovules mort than 1. parietal
.« FLACOURTIACEAE
312, Leaves exsttpulale:

J18. Leaves pinnate; Truit o lepume - CAESALPINIACEAE
3%, Leaves and lruils otherwise:
319. Placentation parielal FLACGURTIACEAE

319. Placeniation olherwise:
320, Ovules 2:
327, Style branched .. ELUPHORBIACEAE

321, Style urbranched - ROSACEAE
320. Ovule 1;
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322, Ovule basal . URTICACEAE
322, Ovule apieal:
323} Anthers mfMexed and reversed in bud -MORACEAE
323, Anthers erewl m hud .. ULMACEAE

Dymeer voiith arnsei]lne baesem rllns scombtmpands banune vswsinlder
SIS W VaRCU O OUDICE 5OE0Iad, [ ves doakiiliy

paral lei- veined; Nowers generally 3-merous: colyledon |
324, Plant bogy thalloid, not differentiated into stem and

leaves; minute Noating aquatic herbs ... LEMNACEAE
324. Plant body not thatloid, differemialed into stem and

leaves, or stem somelimer ahsent; terresinal or aguatic

planls

325. Trees, shrubs or scrambiers with plicale
fan-shaped o pinnatisect leaves; Mowers almost
sessile, 3-merous, in fleshy spikes or panicles with
spalbaceous bmacls .. ARECACEAE
325 Plants not s shove
326. Dietcious spiny rees or shrubs oficn
supparicd by etilt rooty; leaves long, linear,
leathery; peranth rudimentary: Iruit a syncamp
~. FPANDANACEAE
326. Plants oot as above

327, Planis sarmeniose, climbing with
cirrhous lcaf-iips; Mowers biscxual, in
terminal panickes; ovary J-loculed with |
avuie in gach lnewle: lruil a drupe
.~ FLAGELLARIACEAE

327. Planis nol as ahove ;
328. Tall aguatic monoccious herbw;

leaves hasal, sirite. planp-convex

above she shearth, Temale and male

Mowers in two cylindrical superposed

spikes - TYPHACEAE
32K, Planis not as above:

329. Leaves large, spirally
arranged with long sheathing
imbricated petioles forming tall
pseudosiem; Mowers in spadix

with several spathes,
monoecious. zygomarphic; fertile
stamens 3, Truils (eshy, usually

mndchiscent . MUSACEAE
329, Plants not ax gbove ©
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330, Inflorescence a spadix of inconspicuous florets

subtended by a spathe which is usually larzc and showy:

(ruit a homy .. ARACEAE
330, [nMorcscence, Mowers and fruits not as ahove:

331, Ovary inlerior or half-inletior:
332, Perennial horbs; leaves usually ensiform,
cquiiant: itowers solitary or in racemcs; porianih
large. shawy: stamers 3; ovaty nel winped ... IRIDACEAE
332, Planis mol as above -

333, Flowers actinomorphic o somelimes
slightly ey gomorphic:
334, Plunis aqualic, usually submerged.
flowers uniscxual or bisgxual, subtended by
a pant of more or less connale spithcs

.. HYDROCHARITACEAE
331‘. Plnn" el lar 'l‘err\es{l—iﬂ!"' mavom

Lo
ARRIFhay WATRALENE F R Thal

submerged; flowers not as ahove:

335, Plams climbing; leaves simple or
digimmcly compound; Towets
unisexual capsules winged

.. DICSCOREACEAE
335. Plants not as above:

336. Leaves absent, scale-like or
well developed; {lowers sulitary
or cymase; perianth minule;
ovary 3-winged | BURMANNIACEAE
330, Leaves always well
developed flowers not
as above
337. Leaves prickly
throughout Lthe margins,
or af least with a prickle
at the lip .- AGAVACEAE
337. Leaves nol prickiy:
338. Perianth lobes 4,
hiserate; fertile
stamens 4
- STEMONACEAE
338, Perianth lubes

varous; ferile stamens
Jorh;
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32349, Perianth tubular or campanulale, persisicnl in
Fruits,olten covered wilh plumose hairs
.. HAEMODORACEAE
139, Perianth not as above:
340, Inflorescence winbellaie with four broad
imvolucral bracts and many [ilorm bracienles;
placentation parictal . TACCACEAK
340). inllorescence nal as shove; placentation
axile:
341, Ouler perianth lohes calycine, mner

corolline .. BROMELIACEAE
341, Perianth lobes all corolline:

342, Rootsiock hulbous; Tlowers in

prnhels . AMARYLLIDACEAE
342. Rootstock tuberous; flowers in
spikes or racemes - HYPOXIDACEAE
333, Flowers sttongly vy gomioipdiic;
343, Mediwn petasl modified inlo a tip doehellum);

stamens and style united into aealumn; palicn
usualty in pollinia; sceds witheut endosperm
- ORCHIDACEAE
343, Flowers not as abave. the §ip formed by the

union of petaloid staminodes; entumn and potlinia

absent; sceds with endisporm:

344, Anther 1-loceled:
A5, Ovule solitary in cach locule ... MARANTACEAE
345, Ovoles many in cach locule .. CANNACEAE

344, Anther 2-ivculed .. ZINGIBERACEAE
31, Owary superior or naked:

346, Portanth petaloid or subpelatoid, of Icast in part:
347, Carpels many, [rec:

345, Flowers in spikes - APONOGETONACEAE
348. Flowers not in spikes:
349, Flowers solitary or umbellaie; ovules
many, scaiiered on the reticulalely
branched pariclal placentas; fruit a Tallicle
. BUTOMACEAE
349 Flowets ofien whorled, racemaose or
paniculute; ovule sufitary or many, basal or
on the inper angle; lroil an achene

.- ALISMATACEAE
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347, Carpels solitary or united:

35, Perianth biseriale with the owler whorl sepalaid

and intiet whorl pelaloid:

251, Sepals heteramorphic: ovary |- or

imperfectly 3-loculed: placentation parictal or

huml : . XYRIDACEAE
i L ils houmuimor |-hn... SIYEDY
lacentation axile :

D':l

P
352, Ovules many in cach locule; lruits

35l

lleshy .. BEUOMELIALUEAL
152, Ovules one or lew in cach locule:, fmuis

nol Nleshy ... COMMELINACEAL

Perianth uniscriate or il biscriate then the inner
anidl the auler wharls similae, often petaloid or
united into 2 whe below:

353, Aguatic herbs; inlorescence sublcnded by

u spathe-like lcal sheath .- FONTEDERIACLAL

351 Terrestriad herbs, shmbs or -:Iirn'ru:. s

inMorescence nol sublended by 2 npﬂll‘u:-lil:e
leal sheath:

3154, Piants herbaccows; leaves succulent or
membranicus . LILIACEAE
354, Plants wanuly, leaves coriaccouns:
355, Faants climbing; venaton
reticulane; anthers 1 celied
S SMILACACEAE

353, Planis novi climbing, venalion
paradlc): anthers 2-lnculed .. AGAVACEAL

346, Peorianth absend. or of scales, hairs. brisues or iodicules,
never petaloid:

356, InNorescence capitate subtended by an involucre
ol hracts; lowers unisexual, wswally monosious;
penanth lobes in two series of 3-3 cach, the inner

somelimes abwenl .. ERIDCAULACLEAE
358. Flowers ned as abwove:

357, Flowers imbricaled m distichous or cylindrical

spikeleld (sometimes §-Aowered), cach flower

suhtended by 1-2 glumaceous brwls and more
of less hidden wilhin i

A58, S1icms usually solid amd 3-angled. leal

sheath usually closcd: Nower subiended by a
single glume; anthers hasifixed - CYPERACEAE



FLORA OF WEST BENGAL f11

358, Stem usually with hotlow internodes and terete: Yeaf
sheath usually open; flower enclosed hy two glumes
lemma and palea (sometimes ong or both absent); anther
muostly dorsilixed and versatile .. POACEAE
357, Flowers arranged in heads, spikes, cymes. faseicles or
panicles, not in spikelets, sometimes solitary. axiblarys
359, Plams mostly erresirial: flowers variously arranged:
tepals 3 or 6, scarious: carpels vnited; fnnt a capsule
.. JUNCACEAE

359, Plants aquastic: lowers axillary or in spikes; other
characiers not in above combination ;-

360. Flowers arranged in spikes
364, Salinc water plants: perianth absent:
, [ruiting carpels stipitale ... RUPPIACEAE
361. Fresh water plants; perianth present:
fruiting carpels sessile:
362. Perianth lobes |-3, membranous;
carpels 3-6. ovules 2 or more in cach carpel
.. APONOGETONACEAE

362. Penanth lobes 4. herbaccous: carpels
4; ovule | in cach carpel

POTAMOGETONACEAE
360. Flowers not arranged in spikes, axillary;
J63. Annuals; carpel [; ovule basal, erect
... NAJADACEAE

363. Perennials; carpels 2-9: ovale apical,
penduious ... LANICHELLIACEAE
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ity nf ca 50 genera and 19K species chiefly in North Temperate zone;

L P r!nm wnul nnnnul
ﬂll'l.l -y T ﬂ-lMIh-ﬁ E Ihl.l\.ll Lk FALFERE BT ral BFiWiigin

Flowen zygomorphic:

2. Posterior sepal helmel-shaped

2. Posternior sepal spurred:
3. Nectary one or absent; Tollicle single
3. Nectaries 1; foilicles 3-5

Flawers actinomorphic.

4. Leaves opposite or whorled:

5. Terminal leaflel usuzlly transformed imoricndril;
petals presemt
5. Terminal leaflet similar 10 others: petals absent
4. Leaves radical or alterrate:

6. Flowers several in dense racemes; petals 2-horned
&1 tip

6. Flowers solitary or few in cymes, corymbs, umbels
or panicles; petais, if peesent, not horned:

7. Petals present:
8 Petals 1D-15
B. Petals usually 5.
%, Fruit follicular:
10. Follicles connate almost up 10 apex
10. Follicles connate at base only
9. Fruit an achene:

1. Achenes promtinently longitudinally
veined

7. Pelals absent (sepals petaloid) :
12, Pruit lellicular:
13, Leaves divided
11, Leaves emlirc or dentate, not divided
12. Fruit an achene:
I4. Involucra? leaves present

14, Involucral leaves absent

. L. Acowmem

T CEmsaLIDs,

oo B L PREIMIN

w TE MARAVELIA

- BTLEMATIS

w ¥ CIMKCFUGA

N Qxyok ams

- 12, MGt

v 9, DICHOCARPUM

v Lk HALERPESTES
11. Achenes without longitndinal veins ..

1, RANUNCITLUS

e 3. CALATIODEE

o CALTHA

v & ANEMONE

w 15, THALKCTRLM
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. ACONITUM L.

Tuherous porennial crect herbs, rarely (wining. Leaves alternate, palmately or
pinnatcly divided, rarely entire, Flowers in racemes or panicies, irregular, blue.
red, purple, ycllow or white. Sepals 5, petaloid, posierior helmer-shaped. Feals
2-5, 2 pasterior clawed: limb hooded and enclosed in hclmel. Slamens many.
Fruits Tollicular, 3-5(-63, sessile, {rec or comnate at hasc only. Sceds many! testa
spongy, rugose or wrinkled.

A genus with cq 300 species; 7 species in West Bengal,

I Planis lwining e 2 AL edwesil

I. Plants creci:
2. Flowers ced:

3. Filaments hispidulous in upper parl;

folliclcs Mncly pubescont o 3 AL lacivitiom
3  Filsmsnix g!nh_rnm:; [l lie] s glﬂhrﬂmmnl B AL maveducidem

2. Flowers bluish or violel:

4. Carpels glabrous . L. A, bivma
4. Carpels yellow pubescent, viltous, or tomentose:
3. Leaves pedalely 6-lobed -3 A ferax

5. Leaves simply 3-lobed:

4. Inflorescence lax, pubescent; follicles glabrate
of pubescent AL A Reterophvilioides

6. Inflorescence dense, womentose; follicles hairy
e 1AL EPiCanin
i. Aconitum bisma |(Buch.-Ham.] Rap. in Nov, Kozi. &: i64. 1907 Rau in
Sharma ef af., FL. India t:7. 1993, Caltha bisma Buch. -Ham. in Brewst. Edinb. J.

Sci. L251.1824, Aconitum palmatim D. Don Prodr. Fl. Nep. 196, 1825, Biswas,
Flants of Darjeeling & Sikkiim Himal 1 : 94, 1966, "Sewo Bikhooma” {Nep.).

Stem sioul ra 1 m high, hollow, shining. Leaves scattered; lamina
orbicular-cordate-renilcemn, palmately 5- or 3-partile. Inflorescence a |cafy
panicle or racemose, 10-20 cm long. Bracts ovate-delioid, dentsle, shonly
sialked. Sepals bluish or bluish-white; helmet obscurely beaked. Neciaries
glabrous extinguisher-shaped. Filaments glabtous, Carpels 5, glabrous. Follicles
toosely reticulate, o 3 om lony.

Acnmitemn slweooii Siznf ip Ann. Hov, Bl Gard, Colesita Wy 174 ¢
F- . Oy, 1, Lsard 1§ ol Lo Doty i

MENEL WETF RXES LFLGALFE EEE JRAFHA - TaRm-Lay

112A. 1905; Rau in Shamma &f af., [c. 10, A, uncinatum sense Hook. 1. & Thoms.
in Heok. f., Fl. Brit. India 1: 28. 1872, non L.

Stems seandent, flezuous, slender. Leayves scallered: lamina cordate-ovale or
rotundate, 3-partite, c2 5 %X 4-6 cm. Inflorescence axillary and wrminal, racemuse
or sub-paniculale, nodding, few-many flowered. Flowers erect. Sepals blue or
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violel, sparingly pubescent: heimet semi-clliptic, shorlly beaked. MNectaries
ghabrous. Carpels 5, glabrows. Follicles 5, ca 12 mm long.

FL & Fr. . May - July. Darjeeling (vide Rau, L)

Plants reported as paisonous.

3. Acomitum fernx Wall, ex Ser.. Muos. Hebvel. B0 60, 1823 Hook.t. &
Thoms. in Hook.l., Lo 2B, p.p.; Rau im Sharma ef of., e, 12, Fig. 1

Fig. 1. Aconirum ferox Wallich ex Seringe: 2. tuber; b basal leaf;
c. inflorescence; d. infroctescence (from H.I Chowdhery in Red Data
Book of Indian Planis 1314, [987).

Sems crect, 40-90 cm high, holfow, hairy ahove. Leaves scatlered; lamina
othicular, cordate-reniform, pedately 5- partite, 1! x 20 vm; petiole much dilated

ot Mmeey NV o B o ... 3% WE . Fo___ O F LR b Lob .
B U RITINHGHLERLC 3 RIS DIRATIE, D20 00 AL, FCHdis [NUG, Ndily. Metime:
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semi-orbicular, shorly heaked, Nectaries glabrnus, Filamenis rlabrous. Carpels

5. womentose. FD”:IL]EH conspicucusly mucu!atn thinly hairy or becoming
plabrous on maturity, 1.5-2 cm leng,

Fi. & Fr. - Aug. - Oct, Darjecling.

Aanmidnime hatarnmmbelloedon fnriih' Smﬁ-H'FII'L .ﬁ.i‘ll‘l “.l"l.l.l Rnl r"'l'l‘l'l i IJ'I_ o

T PR AFAIERENNL] ARS LY N LFRFELY RS RA T | LAF R M linl ma. wofaa'w F]

IO(2: 171, 1905, Rau m Sharma e a/l, Leo 14, A ferm Wall. cx Scr.va
heterophviloides Brihl in Ann. Roy. Bol. Gard. Calcuns 50 110 139§, _n;:-
"Nirhanshi* {Nep.).

Ktems erect, angular, olten rigzag, ca 30 ¢m high. Leaves scanered, basal 5-9;
lamina firely pubescent particularly on nerves helow, ovate-reniform, 3-parlile,
up to & X 3-12 cm. nflorescence a raceme or 4 pamcle, few-many flowered.
Flawers blue or bluish whie, pobescent, helmel shortly beaked. Neciaries
hispidulous. Filaments hispiduloss in upper pan. Carpels 5, rarcly 6.7,
tulvo-pubescent. Follicles 3 or 3, pubcscent or glabrous, up 1o 2 cm long.

FL & Fr.: Ione - Oct. Darjeeiing (vede Stapl. T ).

5. Aconitom laciniatum (Brithl} Stapl in Ann. Roy, Bot. Gard. Caicuna
102168, 1905; Raw in Sharma er al, Le. 17 A ferny Wall. ex Scr. var,
taciniata Brihl, Lc. 111, p.p. "Kalo-bikhoma™ {Mep.).

Slems erect, 5-10 cm tall. Leaves scaitered, basal 5-8; lamina renifarm, rarcly
cordate-orbicular, somewhat lleshy, pedately 5- partite. 4-10 x 7-i2 om.
Inflorescence racemose or pamiculale, finely greyish pubescent, Scpals red or
red-putple, finely pubescent; helmet shortly heaked, Nectarics hispidutous.
Filaments hispidulous in upper part. Carpels 3, rarely 4 or 5, denxely appressed
pubeseent. Follicles finely pubescent, up (o 2.5 ¢m long.

FL & Fr.: July - Sepl. Darjecling.

6. Aconltumn novoluridum Munz in Gentes Herb. 6: 472, 1945, Rau, in
Sharma et al.. Le. 21, A, turidum Hook. [, & Thoms. in Hook. f., f.c. 28 (ron
Salish. 18146).

Stems up lo 8D cen high, softly hairy or 1omentose. Leaves up 1o 4; lamina
orbicular-cordaie or renilorm, palmalely S-pactile, up (¢ 6.5 ¢m long: pelinles
drfated al base. Inflorescence racemose. eather dense, up ta 40 em long. Sepals
lurid, reddish or brownish-red or purple outside, yellowish within; helmet with an
equally loog or longer obwuse beak. Nectarics hammer-shaped. Filamenix
glahrous. Carpels 3, densely hairy, rarely glabrous. Follicles erect, glabrescent, ca
i cm long.

FL & Fr. . July - Oct. Darjeeling.

7. Acomitum spicatem (Brihl) Stapl in Ann. Roy. Bol. Gard, Caleyita 1002):
165, 1905, Rau in Sharma et al., Lo 22. A, ferox var, spicata Briihl, fc. {10 el
vars, crassicaielis, heterophylloides p.p. & laxiffora. "Bikh" {Nep).

Stems erect, up o 1.5 m high. Leaves many; lamina orbicular-cordare,
renifosm or broadiy-ovate, 3-partite; penoles dilaled al base. Inflorescence
racemose or panicled, many-flowgred. Sepals blue, purplish bBlue or pale blue,
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pubesceni-tomentose; helmet with a shornt beak. Filaments glabrous or sparingly
hispidelous tn upper part. Carpels 5, densely womentose. Fellicles 5, hairy,

somcewhat iurgid, ra 1 om long,

Fi. & Fr.: Aug. - Oct. Darjeeling.

2. ANEMORE L.

Perennial herbs, Leaves chiefly radical, lobed or divided, Flowenng stems
with 3-4 free or partially united iavelucral leaves. Flowoers ong or more, on
scapes. Sepals petaloid, 4-20. Poials absemt. Stamens mumy. Campels many; ovale 1
Fruit & head of sessile aehenas, upped with short or long styles,

A penus with e 1530 specics; 4 species in West Bengal,

i. Leaves densely white tomentose below, achenes

embodded in dinsc wueol il A, vitifertic

1. Lcavcs nol whitc lomentose below; achenes nol
cimbedded in dense wool :

2. [nvolucral teaves sessile i A btusitoba
2. Involucral leaves petioled:
3. Flowers |-2 on scapes 1AL griffithi
3. Flowers many in cymes LACA Fvalaris

I. Apemone griffithii Hook, f. & Thoms.. Fl. Ind. 21, 1855 et in Hook, 1., FI.
Brii. India - 8. J872; Rau in Sharma f af.. f.c. 31,
Small herbs: rootstack woody. Leaves -partite; segments tapering upwards to

1 poinl, 3-lohed. [nvolucral leaves long-petialed. Flowers 1-2 on scape. Sepais
white o pinkish, Achenes no1 embedded in wool.

Fi. & Fr. : June Auvg. Dariceling {vide Biswas. Pl. Darjeeling & Sikkim
Himal. [:94, 19&6).

2. Anemone sbtusoba D. Don. Prodr. Fl. Nep. 194, |825; H

el B OV L B LI

Thoms. in Hook. £, Le. 8; Rau in Sharma eraf. fe 32,

Tufied herbs, glabrous or sofily hairy. Raodical leaves many, subarhicular-
cordate, wripanitc, solUy hairy on both surfaces. Involucral leaves small, sessile,
trifid. Flowers |-} on scapes, up o 5 cm across. Sepals petaloid. while, purplish
or golden yellow. Achéncs vsually strigose, beaked, ca & mm long.

Fi. & Fr. : April - Aug. Darjeeling.

3. Ancmone rivelaris Buch. -Ham. in DC., Syst. 1: 211. 1818; Hook. {. &
‘Thoms. in Hoak. 1., /.. %; Hara, Fl. East Himal. 1:87. 1966; Ravo in Sharma ¢! al.,
le 35 Fig. 2

Perennial silky pubescent herbs. Radical leaves tripartitc; segments lobed and
serrale; potiole of radicel leaves up w 200 cm long. Involucral lcaves large.

petioled, free, Flowers many in cymes, ca 3.5 ¢m across. Scpals white or blaish
cutside. Achenes glabrous, up iv % mm jong.
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Fig. 1. Aremunie Hivielaris Buch. Ham. : a. plimt, lower and upper portions;

b. head of achenes: ¢. achene.

FL & Fr.: lune - Oct, Darjeeting (vide Hara, L6

4. Anemone vitHolin Buch. -Ham. cx DC.. Sys. 12 211, 1818 Hook. f. &
Thoms. in Hook. I, f.c. B ; Rau in Sharma ¢f af., Lc. 40,

Stowl herhs, ca 2.5 m high, Radical leaves deeply 5-lobed, glabrous above,
white lomentose below, becoming glabrescent with age, ea 17 % 16 cm.
involucral leaves petioled. Ftowers in decompound cymes, ca 5 cm across, Sepals
white. Achencs in large heads, embedded in dense wonl.

Ff. & Fr.: June - Oct. Darjeeling.
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3. CALATHODES Hook. | & Thoms.

Perennial teafy herbs. Leaves palmately divided. Flowers terminal, Scpals 5,
petaioid, deciduous. Petals absent. Carpels many.

A pgenus with ca 3 species; | species in West Bengal.

Calathodes palmata Hook, 1. & Thoms., FI Ind. 41. 1835 ¢t in Hook. {7, {r.
22 ) Rau in Sharma er al.. Lo 44,

Erecl herbs. Radical leaves falling off early: cauline leaves tripartile; segments
deoply  3-iobed; lobes incised-serrale; peliole sheathing: sheamh  mfMated.
membranous, Sepals polden yellow.

FI. & Fr. . June Sept. Darjeeling [(vide Gammic in Rec. Bol Surv. India
H2):3. 18941}

4, CALTHA L.

Olabrous perennial herbs. Leaves allernate. simple, ovate  cordate. Flowers
solitary of few, in corymhiform inflorescence. Sepals petaloid. Petods absent.
Stamens and carpels numerous. Fruis follicular,

A penus with cg 25 specics; 2 species in West Bengal.

. Foliicles sessile .1, C. palusiris

I, Fallicles stipitate 2. . sruposa

|. Caltha palustris i.., Sp. FL.-358. 1753; Hook. I & Thoms. im Hoek, [, {.c.
21 ; Rau in Sharma ¢ al.. l.c. 47, C govamiana Wall, ex Royle, [l Bot. Himal.
54. 1834, Harz, [c BT

Glabrous perennial herbs. Stems up 1o B0 cm high. Leaves chiclly radical.
reniflorm or delioid, cnlire or crenaic-dentate. long pelinled; cavline sub-sessile.
Flowers up 10 5 em across. Scpals 4-9, petaloid, hright yellow. Follicles heaked,
up o t¥ mm long.

FL & Fr.: May - 3¢pl. Darjecling (vide Har, f.e.).

2. Caltha scaposa Hook. T & Thoms., Fl. ind. 40, 1855 et in Hook. T, f.r. 2);
Kau in Sharma ef al., Lo, 449,

Flanis 8-20 cin tall. Leaves all radicat, ovaie-cordate, entire or dentale. Flowers
usually solitary, on scapes, ca 2.5 em across. Sepals yellow. Follicles stalked.

FI. & Fr. : May - Oc1. Darjecling (vide Biswas, L)

5. CiMICIFUGA Wemischoek

Erect herbs. Leaves 2-5 1ernate. Flowers regular, many in long racemes.

Eeﬁﬁ]u .I‘_". motnland Datnls i_ﬂ nmt“ "__I"Iﬂ.i"ﬂl'li'l al Iim B A ST FET I Ty |
YR =Ty, |.n.-l|.i:|.|'|..r|u. 4 @3 L7 lfTEEET = TR RERCLE CAR IIF- (=] a 1

1-8. Fruit follicular.
A genys with ra |5 species; 1 species in West Bengal.

Cimicifoga foetida 1., Sysi. cd. 12; §59. 1767; Hook. f. & Thoms. in Hook. f.,
{.c. 30, Hara, I.c. 88; Ray in Sharma ef af., Lo 51
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Perennial foeiid smelling herbs, up to 2 m high. Stems lealy. Leaves pinnately
compound, up w0 4 cm long; leallels ovale- lanceolaie. sharply Woothed, ca 8 X 3
cm. Flowers crowded in racemes. small yellowixh. Sepals decidwous.

Fi. & Fr.: July - Qe Dariecling (vide Hur £¢)

6. CLEMATIS L.

Woody climbers, climbing by means of (wisied petioles. Leaves opposite or
whorled, cxsiipulaie, usuvally pinnately compound. sometimes simple; leafleis
entire or 1oothed:; petioles ofien widened and connate a1 base. Flowers axillary or
lerminal, sofilary, lascicled or panicled. Scpals 4(-B), petaleid. Petals absen.
Slamens many. Carpels many. Achencs usually with long feathery styles.

-4

A genus with e 250 species of cosmopoliian disinbution, mosily in iemperate
zones; |1 species in West Bengal.

|. Leaves clusicred al nedes
2. Pedicels wilh two connate bracts above mmiddle .. 9. C napaulensis
2. Pedicels naked .8 C. montang subsp. praecox
. Leaves opposite:

3. Filaments glabrous:
4. Flowers mostly solitary, rarcly wo:

5. Scpals usually 3-6, achenes resiraie, withowi

feathery Lails ik, T i
5. Sepals usually 4; achenes not rosirate.
with feathery tais - 12.C, tongliuensis

4. Inilorescence 3 or more-Mowered:
6. Leaves simple or pinmately 3-foliolaic:

7. Leaves simple LG smilaeifolia
7. Leaves trifoliolalc L. C. gardersonii
6. Leaves hipinnale or if pinpate then leaflets

mrwz than 3:
8. Branches with more Lhan 6 ribs; panicles

usuatly exceedimg Ihe leaves 8. C. gouriana
2. Branches 6-ribbed: panicles shorter

than the leaves ML C puberula

3. Filamenis hairy :
9, Pericles connate, forming a leathery cup .5, C. connara
9. Petioles not connate:

10. Branches ghabrous or
pubescenl ol C. acwminata subsp. sikkimensis

1. Branches vilkous or lomentose:
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I 1. Sepals not ribbed .. 1. C. grewiaeflora
f 1. Scpals rikbed 3. C buchananiana

|. Clematis acuminata DC. subsp. sikkimensis (Hook. f. & Thoms,) Briihl in
Ann. Roy, Bot. Gard. Calcutta 5: 75, 1896: Rau in Sharma ef gf., Le. 56. C
acurindra var, stkkimensis Hook, [ & Thoms, m Hook. ., &c. 6.

Brunches sulcate, glabrous or with few scattered hairs, Leaves opposite,
trifoliolate, wp 10 22 cm long; lcaflets chartaceous, pubcrutous or nearly glabrous
on both surfaces. Inflorescence axillary, many-flowered, usually shorter or
equalling the icaves. Sepals 4, glahrous or puberulous outside, ca 9 x 3.5 mm,
sparsely villous inside towards apex. densely villose-tomentose on the margin
and hps. Filaments hairy cxcept a1 base. Achcencs ovate or obovate-clhiptic,
compressed. margined, hairy, ca 3 mm long, tatl up to 35 mm long.

FL & Fr. : Junc - Nov. Darjecling.

T Macesmdiso metllneeaeis (F Torkbes aw éaa + T, l\t s il Dar Ctutdoyaer 1734
e el IEGRED ERLAE-T PPUIAE LA RS WA Pelfbe, ) Lol Bifed 111 LFILFE. LFUIL, WJFLMLEdDLL | o5F
47. 1958, Rau in Sharma et ., Le 57. C smilacifolic Wall. var. andersonii C.B.

Clarke ex O, Ktze, Verh, Bol. Ver.Brandenb. 26,167, 885,

Branches sulcate. gluhmus. Leaves nppﬂﬁitﬁ; pinnately 3- foliolate, up to

5 7-9-nerved, Lhanm.u..nu,s glabrous on huth surfaces, oppusite, petioles ﬂattencd
al hase, often joined al node 10 form a narrow leathery expansion. Inflorescence
up to 9-flowered, shorter or longer than leaves. Sepals 5 or 6, velvety tomentose
ouiside, reflexed, 1-3 mm. Filaments glabrous.

Fi. & Fr. - Oct.  Jan. Darjeeling (vide Kapoor in Bull. Nat Bot. Gard.
Lucknow 124 11.1968),

3. Clematis buchananiana DC., Syst. 1: 140, 1818, Hook. f. & Thoms, in
Hook.f., Lc. 6; Rau in Sharma er al., Lc. 60. "Penasy-lahara” (Nep.).

Branches villows or villous-lomentose. Leaves pinnately 3-3- foliolate, up to
28 cm long; lcafiets ovatc-orbicular, simple or 2-3-lobed, villous beneath, rugose
above, Inflorescence axillary, covercd with greyish or pale-grey tomentum,
3-many flowercd. Sepals 4, erect, ca 5 cm, tomeniose without. Filaments hairy;
connectlives not produced. Achenes hairy, ovate or obovate, ca 4 x 2 mm; tail up
1o 4 cm Jong.

Darjecling.

4. Clematis cadmia Buch. Ham. ¢x Hook. f. & Thoms., Fl. Ind. 5. 1855 et
in Hook.f., Fl. Brit. India I; 2.1872: Prain, Bengal P1, 1; 124, 1963 (repr. ed.);
Rau in Sharma et al., Lc. 69,

Slender climbers. Branches ribbed, densely pubescent at nodes and young
shoots. Leaves opposite, temately decompound, up to 23 cm long; leaflets ovale
or ovale-lanceolate, usually simple, occasionally lobed, entire or minutely crenulate,
glabrous or puberulous on both sides. Flowers axillary, solitary; bracts foliaceous
near base of pedicels. Sepals 5-6, rarely 4, spreading, up to 4.3 X 1.4 ¢m, veined



on both sides, villous-tomentose, margined, Filaments glabrous. Achenes rostrate,
comprossed, thickly margined, without (cathory tails.

Fi. & Fr.:Dec - June. Jalpaiguri.

5. Clematis connala DC_, Prodr. 1:4. 1824: Hook. £. & Thoms. in Hook, 1.
Lr. 6; Rau in Sharma er af.. Lo, 61,

Large wouody climbers, Branches plabrous. Leaves 3-53-7- loliolate. up o 37
crn fong; leaflels broadiy ovate, ovae  fanccolae or eliipric. simpic or lobed,
chanaceous; petioles connate  into o leathery  expansion.  Inflorescence
many-Tlowered, wsually shorler or equalling the leaves. rarely longer. Bracts and
braciecles foliaeesus. Sepals 4, erect, ca 2.5 2 B om, villows-pubeseent wilhout,
villous within. Filaments hairy, Achencs densely badry ovale or abovae. ra 4w 2
mm, compressed, margined; tall up e 3.5 cm long.

FIL & Fr.: July - Nov. Darjccling.

6. Clematis gouriana Roxb. cx DC., Syst. Nat. 138, 1817, Hook, I & Thoms,
in Hook., f., Fl. Brit. India 1: 4. 1872, Prain, e 24 (repoed. b Raoyu in Sharma er
al. Le 0d,

Shrubby climbers. Siems and branches angled. usoally glabrous, ynung parts
pubescent. Leaves pinnale or bipinnate. up e 33 cm long; leallets up to & x 2.8
m, ovaic-oblong, acuminaie. Flowers in dense panicles, yellowish or greenish
white. Lower bracts foliaceous, Sepals 4 or 3, puberulows. Filamenis plabrous,
Carpels many. Achenes oblonp-tanceoiate, ca 4 ¥ 2 mm, hary; tail up 1o fcm.

Fi. & Fr. - May - Aug. Birbhum, Jalpiugun.

7. Clematis grewiaeflora DC., Sysi. 1: 140, 1818; Hook. . & Thoms. in
Huook £, Lo 0; Rau in Sharma e7 e, Lo, 60 Fig. 3

Large woody climbers, Branches grey-brown, hary. Leaves pinnaely
J-5-loltolate, up to 35 cm long: lcallets ovate. subcoriaceous, simple or lobed.
densely sericeous above, sericeo-villows below. Inforescence 3-many-flowered.
densely villous- tomentose, Bracis linear, lincar-obloag 0 ovate, crtire or lobed.
Sepals 4. densely womentase of villous withou, sparscly villons within, Filamentis
hairy. Achenes hairy, ovale- ohovae, ca 4.5 cm long, compressed, marpined, Ll
up to 3.3 cm long,

FL & Fr.: April - Sepl.  Darjecling.

8. Clematls montapa Buch, Ham. ex DC. subsp, praecox O. Kuze. in Verh,
Boi. Ver. Brandenh. 26: 142 1885; Raw in Sharma ¢f al, {¢. 69

Branches glabrous, suicale. Leaves crowded, trifoliolaie. up to 11 em long:
leaflets ovate-rhombiv or ovaie, villous on both surfaces when young, Flowers
crowded, concealad in axils of hard scales; pedicels 2-9 cm long. Sepals 4,
sprearling, 72 2 3 | cm. Filaments glabrous. Achenes compressed. margined,
hairy. broadly ovate elongate, ca 5 mm long; tail up to 3 om long,

Fi. & Fr. : Apnl Nov. Darjeeling (vide Kapoor, Bull. Na. Bot. Gard.
Lucknow 124 49, 1958),
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Fig. . Clemarty grewineffora DC.
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a Maoamantic noamnanlamese T Coae g 1 bt IR I1#- L I r [hatrsve il"|.
. T EELIRLY ANEFELRLERTAS  fAen . A FOL. B. LAFE. DR EA, TR 1. AR SRR
Haok I, [c.3; Rauin Shemma et al, e 71

Spreading climbers. Leaves verticillate. usually simple or mifoliolae; leallews
lapeeolate, elliptic-lancenlate, shallowly or decply 3-lobed, base ebligue in lawral
leallets, Fluwers Tascicled noaxils, Bructs looming bilobed cup above middle of
pedice!. Sepals 4, suberect, villous tomentose without. Filaments glabrows.
Achenes margined, hairy, ovate, ebovate or suborhicular. cg 5 % 4 mm; tail upio
4.5 crm.

Ft. & Fr. . May QOct. Darjecling (vide Brswas, Pl Darjechng & Sikkim
Himal. 1:%. 1966}

10. Clemntis puberuta Hook. . & Thoms. in Hook [, Lo 40 Biswas, Le. 97,
Rau in Sharma ef ud, Le 74,

Sletder climbers. Branches b-ribbed, appressedly pubescent, Leaves pInmie
ar h-rnlnnn.lrr up to 2 cm oo, loallels lancoodasic-ovate o loncealate, shs |||ﬁu.-h.
o7 deepl:,' 2-3- Inbﬁd Inflorescence usually shorer than leaves. m.r.aunnall}.r
longer, Bracts wsually folizeeous. Sepals 4 or 5. sproading, senceously villous
withoul. Filaments plabrous. Achenes sericcousty hairy when young.

£l & Fr. : Sept. Dec. Darjeeling {vide Biswas, Pl. Darjeeling & Sikkim
Himazl. 1:%7.1966),

11. Clematis smilacifolia Wall. in Asial, Res, 14 402, 1820; Hook, I &
Thoms. in Hook I, Lc. 3; Rau ip Sharma eral. Lo 75

Branches glabrous or glabrescenl. Leaves simple, avale v broadly ovale,
entire, plabrous ot both surfaces, characeous, wp 1o 33 cm long  Infloreseenee
3-many-flowered. Sepals 4, spreading, velvety tomentuse, ribhed ouiside.
Filaments glabrows: connective priduced, Achencs margined. narrowed al both
ends, elongale- ovale, ca 1 cm long; ail up Lo 7.5 cm long,

! & Fr - March - Sept. Dianecling.
C iy (=]

12, Clematis tongluensis (Brilhl) Tamura in Acla Phytotax, Geobot, Kyolo
19: 77. 1962, Rau in Sharma er al.. Lo, 75, £ monrang var, fongfuensis Briihl in
Ann. Roy. Bol. {ard. Calcuila 5; 75, 1896,

Branches giabrous, suicale. Leaves usuaiiy apposite, rifolioiate, up 1t 17 em
long: leaflets elongate-ovale or ovile- lanceolate, simpie or lobed, laterals with
oblique base. Flowers solitary, axillary, pediceiled. Pedicels Innger than feaves,
Sepals 4, spreading, oblong or oblong-lanecolale, narrowly acuminale, brouwd
tomnentose-villous bordered, adprescedly hairy inside ap 10 6 > 1.8 ¢m. Filaments
glabrous. Achenes broadly ovate, compressed, margined Rairy, 3 mm long: tail up
10 3 cm long.

FL & Fro: July - Oci.  Trarjeeling.
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7. CansaLiia (DC) Oz

Anpvals. Leaves lactniate. Inflorescence racomuose of paniculate. Flowers
»ygomorphic. Scpals 5, petaloid, postenior spurred. Pelal or neclary vne, Stamens
in 5 spiral serics, Fruits fotlicular

A genus with ca 40 specics; 1 specics in West Beagal,

Consolida ambigua (1.} Ball. & Heywowl in Fedde, Repen, 66: 151, 1961,
Ra in Sharmma eral . fe. B Defphininm combiguien L. SpPLoed, 2. 1491763,

Erect annual herbs, up 1o | m high. Lower jeaves lonp-petioled. gradualty
decreasing wpwards it size, meliftkl, ulimate segimens lincar. Flowers in
raceme-like cymes, blue, pink or white. Sepals cluwed; spur hairy. slighily curved
upwards. Neclary 3- lobed. Follicles denscly hirsuie. beaked. 15-200 mm long.

Fi & Fr_ - bFeh_ -lunc.

Cullivaled as an omamerlal,

Erect anmual or pevemial herbs, Leaves palimately lobed or deeply pinnanisect.
Flowers in racemes corymbs or panicles. irregular. Sepals 5, white, blue or
purplish; dorsal sepat spurred. Poials 2-4. small. Stamens many, Follicles -7,
Iroe.

A genus wilh o 250 species; 4 species in Wesl Bengal.

1. Follicles 4-5:

2. l.eaves 5-7-lobed: spur equafling or exceeding sepal 1. ). corritleum

2. Leawves triparlite; spur shorter than scpal vt D placidfe
1. Follicles 3;

3. Spur decurved or straight; lilaments strongly

dilated; lollicles giabrous - 1 pyrantidate
I} Spur incurved, filaments slightly dilated: follicies

ciliale on suiures b DL viscesm

1. Delphinium caeruleum Jacq. cx Camb. in Tacg. Voy. Bol 4; 16, 1843
Hook. [. & Thoms. in Hook [, Le. 25; Rau in Sharma er af, Le 88

Herbs. Stems branched lrom base, up w40 cm all, leafy. Leaves suborhicular,
3-7-lobed, 1-4 cm across; lohes incised or pinnatifid. Flowers few, in panicles o
subcorymbose racemes. Sepals pale blue, hairy, shorter than spur; spur subulaic,
1.8 - 2.5 em long. Petals bluish. Follicles 5, hairy.

Fl. & Fr.: July - Oct. Darjecling (vide Biswas, {.c.).

2. Delphiniam glaciale Hook. {, & Thoms., Fl. Ind. 33, 1855 et in Hook. €,
fo. 27, Rau in Sharma er el Le.92,

Perennials with musky smell, 6-15 ¢m tall. Stems glandutar, kairy, strigulose,

Leaves repiform, inpartite, 2-53 cm agross; segments deeply muliifid. Flowers
few, large, in corymbs. Scpals pale bluc, somewhat pilose without, spur shorer
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than sepals, slighily curved, ca 1.5 cm long. Peals blackish, Filaments cihiate,
much widened at base. Follicles 5. subglabrous, I-1. 3 cm iong.

Fl. & Fr. : Julty  Oct. Darjeeling {wide Biswas, Pl. Darjeeling & Sikkim
Himal. 1:104, 1966).

3. Delphinium pyrambdale Royle, . Bot. Himal, Mouni. 56, 1%34; Rau in
Sharma er ol Lo 98 D speciosum Bieb. var. prramidale (Royle) Mukherjee in
Bull. Bot. Sury. India 2: 293, 1961, D, elaton L. var. ravancudifoliien Hook (. &
Thoms. in Hook. ., Fl. Brit. India I: 26. 1872,

‘Tall herbs, up lo 2 m high. Steras glabrows or with spreadimg hairs, Leaves
rounded-nemiavonal, 3-5-partite, ca 30 em lopg, imcluding petiole; sepments cleft
LTl BN P |. Erllﬂﬁullﬁl' L1 - r L] 2 t|'| E t b | D
and incised, Flowers many, in racemes. Sepals bluc o purple, pubescent on hoth
surtaces; spur strmtght o decurved, nearly equalling sepals. Petals bluish-black.
Filaments strongly dilated, glabrogs. Follicles esually 3, glabrous.

Fi. & Fr.: Aug. - Oct. Darjeeling.

4. Delphinium viscosum Hook. f. & Thoms.. Fl. Ind. 52. 18533 ot in Hook L,
Fl. BriL. india 1:27. 1872 Biswas, {.¢. 104; Raa in Sharma ¢ af., |.¢c. 101,

Perenmial glandular herbs, 30-80 cro tall. Leaves round-reaiform, palmaiely
5-7-lobed, 3-10) cm across; lobes coarsely crenale- dentate. glandular- tipped.
Flowers lax, in corymbs or cacemes. Sepals vinlel, blue or purplish-bluc, villous
ie2 hirsute withoul; spur incurved nearly equalling scpals. Petals dark purple.
Eilaments slightly dilated, glabeous. Follicles 3, ciliale on sulercs,

Fi. & Fr. : July  Ccl Dareeling (vide Biswas, Pl Darjecling & Sikkim
Himal. 1:104,1966.).

9. DicHOCARPUM W.T. Wang & Hsian

Herbs, Leaves pedately  3-3-153-foliolate; leal lobes distinely emargmaic,
provided with a minule gland at apex. Inllerescence dichasial. Pedicels wsually
swollen al top. Petals with siaik longer than the blade. Follicles two. connaic at
hase. much divaricate, wilth a longiludinal vein or veins on each side.

A genus wilh 16 species; | spocics 10 West Bengat,

Dichocarpum adiantifoliom (Hook.f. & Thoms) Wang & Hsian i Acla
Phytotax. Sin. $: 325, 1964; Tamura & Lauener in Notes Roy. Bat. Gard. Edinh.
28: 267-2T73. 1968; Rau in Sharma &t af., Le. 102, Isopyriem adianiifoltiun Hook.
{. & Thoms. in Hook.F., Le. 23.

Slender herbs up 1o 15 cm high. Leaflets thombic, thin, crenale, ca 5 x 6 mm,
Flowers solitary. on slender scapes, white, ca | em across. Follicles two.

Fi. & Fr. : March - Juijr. Darjecling.
0. HALERPESTES Greene

Creeping herbs. Leaves radical, in roseties and al nodes of shoots, orbicelar or
elliptic, oothed. Flowers 1-4, on scapes, yellow. Sepals 5. Nectaries 5-12,
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Achenes numerous, closely approssed, with a series of prominent Tengitwdinai
veins more developed on one side; chortly beaked.

A genus with about 7 species; ] specics in West Bengal.

Halerpestes tricuspis (Maxim.} Hand.-Mass. in Acta Hon Golob, 13:
135, 1940}y, Rau in Sharma er al, Leo W3 Ranwnewtus teienspis Maxim. Bl
Tanput. 12, LHED. . cymbalurice Hook, [ & Thoms. in Hook, 1, F1. Brig.
India 117 1872, p.p. fion Parsh,

Slender annual or perernial berbs. up w & om hiph. Radical Teaves
oblong-ovate, ea 1 em long; cauline leaves similar, hairy. Flowers sotitary, or up
o 4 corymbose cyme, yellow. ca 8 mm across, Achenes in globose heads, thin,
siriate. ca | i iong,

Fi. & Fr.: May - July, Darjecling.

11, HARAVELIA DL, nemrr. conirx,

Woody climbers. Leaves exstipulaie, 3-lohobate; leaflets ovale- rolundate,
cnurg ar distinetly wathed, terminal, wsoally trunslormed into (endnl, Flowers in
axillary or werminal panicles. Sepals 4-5. pewalodid. Petals 6-12 {-14), Lincar.
Stamens many; filament short; connective prodoced beyond amthers. Carpels
many, 1-ovulcd. Fruil an achenc with {cathery 1ail.

A grenus with aboul & species; | specics in Westl Bengat,

Nargvelin zeyvlanica {L.) DC.. Sysi 12 167, 1817, Hook. . & Thoms, in Hook,
f.. te 7 Prain, Lo 124 {repr ¢d); Rau ie Sharma er gl fe. 106, "Chaul-bai.
Muruche” {Beng. ). Fig. 4

Woody climbers. Leaves castipulate, 3-loliclac; wrminal eafler dsually
rrans{ormed ino tendril. Flowers in axillary or lerminal panicles. Sepats 4.5, buiT
lomeniose wilthoul, Peials 6-120-14), finear. Siamens many. Carpels. |-ovuled,
Achenes villogs, with feathery tail.

Fi & Fr. . Fch. - Sept. Darjecling and other distrcts west of the river Hooghly,
Ropes are made lrom the stem.

12, NIGELLA L.

Annual herbs, Leaves pinnale or palmatisech. rarely cniire. Sepals 3§,
deeiduous, rarely persisient, pelaloid, usually yellow, hlue or whitish, often with
a claw, Petals 5-8, developed as neciaries, bilobaie, upper lip wually much
shorter than lowet, nectariferons pits presend. Stamens aumerous; anthers oblose
or aceminate. Follicles more or less comnaie, inlTaied or Rattened.

A genus with 20 species; 1 species in West Bengal,
Nigella sativa L., Sp. Pl. ed. 2. 753, 1762; Prain. Le. 125 (repr. od.); Rau in

Sharma eraf, Lo 108, "Kala

- wo ' F 2
FALINICE Bk 40, falae JOFI, LW e s

)
n
e

lajec
Annuals. Leaves 2.3 ¢m long, hi-or tri-pinmately dissected into  shor,
divergent lobules. Sepals oblong, 1-1.5 ¢m long, obtuse. narrowed inte shor
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Fig. 4. Naravelia zeviunica (L.} DC. @ a, branch: b, Nower; ¢ achenes with
twisled 1ails; d. petal; . stamens; L carpel.
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stalk. Petal noctanies with short stalk, apper lip stightly shorter than lower.
Anihers obtuse or siighiliy acuminme, Foiliciey  granuiar-iorgiose, inflaicd,
connate almost (o apex, 1.% om long. beak ribbed. longitudinalty myolute, about
ax lony ws ovary. Sceds irtquetrous, rugose-luberculale.

Fi. & Fr. - March  Aup. Cultivated in dricr western districts, Seeds are used
us wnndiment,

3. OXYGRAPHIS Bunge

Dworf perennial acaulescent herbs. Leaves orbicular. entire or crenale.
Flowers solitary on scapes, Scpals 5, persisient, crlarging afier Mowering. Petals
10-15; ¢law with a neclariferous pit. Stamens many, Achenes many in globose
heads, membranaccous. beaked.

A genus with 2 species; | species in Wesl Bengal.

Oxygruphis endlicheri (Walp.) Bennel & Chandra in Ind. For. 108 : 374,
1982; Bau in Sharma er ol Lo 108, Caflianthemum endiichers Walp. Rep. 1133,
1842 O, palyperala Hook, [, & Thoms., Fl. Ind. 27. 1855 et in Hook. 1., Fl. Bris.
India 1:21. 1872; Biswas, I.c.

Tuficd herhs. Leaves radical, orbicular, crenaie-lobed, membranous, ca } x 1.5
e, Flowers on scapes, ca 2 om across, Sepals 5. acorescent. Pelals 10-185,
yellow, Achenes membranaceos, beaked.

FI. & Fr. :-April -Scpt. Darjecling {vide Biswas, Pl. Darjeeling & Sikkim
Himal. L: 195, 1966).

14. RANUNCULLS L.

Apnual or percnnial herbs. Leaves alternate. cntire, lobed or dissected.
slipulate or exstipulate. Flowers solitary or in panicles. Sepals -5, caducous.
Feials 5, somctimes absent, ofien glandular & base, yollow or white. Stamens
numerous. Carpels many, each with one ovele. Achenes Beaked,

A genus wilh about 400 species; & species 1 West Hengal.

l. Achencs muricale:;

2. Prostrate herbs forming pasches .4 R ficarifolius
2. Brect herb:
3. Achenes with marginal spines it B sardous
3. Achenes with spines all over the body 5. R vricatus

1. Achenes not murjcate:
4. Achcnes in cbleng heads:
5. Leaves 5-9-lobed e 2. B brotherusi
5. Leaves 3-lobed:
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6. Small herbs, ca 6 cm high, more or less bairy,
particularly the petiole, densely hairy in
uppser parl LR gdoxrfofias

6. Tall herbs, up to 60 cm high, glabrous throughowt .. B. K. sceleratus
4. Achenes in globose heads:

7. Achenes dotted w3 R diffusus

7. Achecnes not dotted w3, R, foefus

1. Ranunculus adoxifoliug Hand. Mazz. in Acta Hott, Gothob, 13:152.
1939: Hara m Fi. East. Himal, 2:30. 1971, Rau in Sharma ef af, Le. 115 K
affinis non K. Br.; Hook, {. & Thoms. in Hook. 7., Fi. Brit. Indin 1:18. 1872, pp.

Decumbent or prostrate herbs, 4-6 cm high. Leaves radical, reniform,
long-petioled, decply 3-lobed: sepments entire or again }-5-lobed. Flowers
yellow. Sepals glabrous. Achenes inflated, glabrous.

FL & Fr. - June - Aug. Darjeeling (vide Hata, f.2.).

Z. Ranunculus brotherusi Freyn. in Bull. Herb. Boiss. 5:885. 1898, Hara. Fl.
East Himal. 1:90. 1966; Rau in Sharma gf @l l.. | 16. R. affinis auct. non K. Br.;
tlock . f. & Thoms. in Hook. [, Lc. 18, z.p.

Erect or diffuse hairy herbs. Radical leaves reniform, pedntely 5-9-lcbed;
lower cauline Jeaves narrow-linear, segmented, Flowers c2 10 mm across, Sepals

ey DParale wvalls rhanoc 1w h'\lnﬂ.ﬂ' [y 1Y 1ﬂnul—-.rl 'l-mulf .:rrm.-rhr
SHURY. ICunh Yo O, Achenes in¢ i VRS,

FlL & Fr - M::u.r-.glu-u Dar g__" g {wide Hara, .o ).

s 1 L -.-- L

3. Ranunculus diffusus DC. Prode. 138, 1824; Hook. (. & Thoms, in Hook.
f.. Le. Y9 Hara, l.c. 90; Rav in Sharma ef al, Le. 119,

Diffuse or prosirate hairy herbs, runners from among radical feaves. Stem up
to 20 cm. Radical leaves 3-partite, 2.5-8 cm in diam., segments cuncale. Flowers
lerminal or leaf-opposed, ca 1.7 cm across. Petals 5. Achencs in globose heads,
smooth, doted, up 10 % mm across.

FL& Fr:Aug. - O, Darjecling.
4. Ranunculus ficarifolivs Levl. & Vaniot in Bull. Sov. Bot. Fr. 5i; 289,

1904; Rau m Sharma er afl., L.c. 128. R, flaccidus Hook_ L & Thoms., Fl_ Ind, 38,
1855 & etin Hook, f.. Fl. Brit. India | : 20. 1872; non Pers,

Percnnial prostraie herbs, forming dense patches. Stems slender, Leaves
reniformn or orbicelar, 3-5-crenate. Flowers solitary, leal opposed, ca 5 mm
across. Scpals 5, reflexed, glabrous, equaliing the petals. Achenes 3-8 in a head,
echinate; beak reflexed.

Fl. & Fr. : May July. Darjeeling {vide Biswas, Pl Dariceling & Sikkim
Himal. 15100, 19663,

5. Ranunculas laetus Wall, in Royle, fe. 53; Hook. {. & Thoms, in Lo 19
Rau in Sharma ¢! af., fc. 122,

Erect appressedly hairy herbs, up 10 70 cm high. Leaves 3- partite; ragdical with
deeply-cel segmenis, up 10 6.5 cm diam.; petioles up o 16 ¢m Yong, Flowers
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many, ca 2.5 crn across, yellow. Scpals 9, silky, Potals 5. Achenes 15-25, in glohose
heads, cot 3 min across. not dotted, iniramargimal rity present; beak small siraight,

Fl & Fr. ; April  Ogt. Darjecling (wide Biswas, PL. Darjecling & Sikkim
Himal, 1:99. 1966).

6. Ranoncuins myricatus L., Sp. PL 335, 1
[..Lc. 20; Raw in Sharma eral, e 124.

Frect plabrous herhs. Stems fistular, Leaves orbicalar ar reniform, shallowly
bubed or 3-partite. up (o 1) om across, Flowers terminat or leaf-opposed, ca 1.5
cm across. Sepals shomer than petals, reflexed. Petals yellow, wilh a nectary at
hase. Achenes ovond, beaked, muricale, rarcly smooth, broad- margined.

FI. & Fr.: Feb, - May. In northeen and western districis.

7. Ranenculos surdous Crantz. Strip. Ausir. 2: B4 1763; Mukherjee & Sinha
in Bull. Bol Surv. India 20: 158-159. 1978; Rau in Sharma et af., Lo 127,

Annua! herbs, Basal leaves 3-parute; middle segmenl abrupily coniracted into
a stalk; lower cauline leaves similar, smaller. Petals yelfow. Achenes with a row
al puncliform tubarcles along the borders.

Fi. & Fr. : March - Aug Howrah {vide Mukherjee & Sinha, Lc.).

&. Ranunculus sceleratus L., Sp. PL 551. 1753; Hook. f. & Thoms. in Hook.
I.. Lo 19; Prain, Le. 125; Rau in Sharmma er al., Le. 128

Erect glabrous herbs. Siems  fleshy, branched above. Basal leaves
long-peticled: upper sessile, 3-palmatidobed-partite. Flawers yellow, Achenes in
oblong heads, ovoid, minutely iransversely ridged, ca 1 mm long, very shortly
beaked.

L o PN L S
L TIAMTLE. DN FLO0%,

O v e o Raneel  Wleer Traeas
Fha 5 FF, D PR LD - DAY, oo

FPlants medicinal.

15, THALICTRUM 1.

Erect perennial herbs. Leaves allernate, 2-3-pinnate or 1ernate, petiote
sheathing. Flowers in racemes or panicies, often polygamous. Sepais 4-5,
petalnid, Potals zbgenl. Siamens pomerous. Carpels many, sessile or siatked.

AR AINAL- SIAIIIR A LS p_m b1 3 L LY e

Achenes in heads, stalked or sessile, ribbed of reticulate.
A genus with about 50 species; 9 species in West Bengal,
l.  Achenes compressed laterally, distinctly stalked:
2. Achenes membranaceous, retcubaie o L T2 vhelidoni
2. Achones 3-ribbed on each face:
3. Achenes glabsous, stalk of achenes short,

not as lorg as body we 2. T, cutltratam
3. Achenes pubescent; stalk of achenes as long
as the body .. &. T reniforme

I Achenes not compressed, sessile or shorily statked:
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4. Leaves simply ternate BT wirgatitn
4. Leaves ternately or pinnataly decompuund:

5. Achenes stalked BT roxrelfurum
5. Achencs sessile:
6. Filaments club-shaped A T javetiticum

6. Filaments fililorm:
7. Achenes up 1o 5 in o head, leaves cxstipulate:
8. Lcal-sheath aunicled: achenes shamiy

ribhed AT feliolavu
B. Leaf-sheath not auricled; achenes fumtly
ribhed oo 3. T minus
7. Achenes maore than 5 in a head: leaves
slipulaic o B T saniculaefirine

1. Thalictrum chelidonti DC., Prodre. 1 1} 1824 Honk, {. & Thoms. in
Hook. ., Lo 1 1; Biswas, L. 10!; Rau in Sharma et af., Lo, 134,

Much branched 1all herbs. Leaves large; leaflets orhicular-cordate, 3-4-crenule
or -lobed. Flowers in panicles, lilac or purple, ea 2.5 om across. Achenes
long-stalked, membranaccous, reticulate.

Fl & Fr.: Iune - Sepl. Dargeeling.

2. Thalictrym cultratum Wall., Pl. Asial. Rar. 2 : 26, 1831 Hook. | &
Thoms. in Hook. [, Lo 11; Rae in Sharma er e, Lo 134,

Glabrous, tranched, tatl herbs. Leaves large; leaflels obovate, oblusely
3-lobed. Leal sheaths aurniculaie; auricles small. Flowers paniculate. greenish-
white. Anthers long pointed. Achencs short staltked. 3-ribbed on cach side.

FL & Fr.: lune - Gkt Darjeeling,

3. Thalictrum foliolosum DC., Sys. I: 75. 1818, Hoeok. f. & Thoms. in
Hook 1., Lo 14, Raw in Sharma eral, Lo 136,

Tall herbs. Leaves pinnately decompound, up to 45 cm long; lealets ca 30 x
20 mm, orbicular; leal sheaths auriculale. Flowers in much branched panicles,
white, pale-green or dingy pumple, somelimes scented, polygamous, Achencs
subsessite, 2-5, promingntly ribhed; heak very shoerl

Fi. & Fr.: Iune Sepr Darjecling {vide Biswas, Fi. Darjeeling & Sikkim
Himail. 1:102.1966).

4, Thalictrum javanienm Blome, Budr, 2. 1426; Hook. 1. & Thoms. in
Hook.f., fe. 13, Pram, f.c. 125, Rav in Shatma et af, Le. 136

Tall herbs, Leaves temately decompound, up o 30 cm long, leaflets
wmmancbeme e mrans mplmerla el e AT Lt Dl iieiciwe dun lepnaehod T M B 1.
THSITILL AlLEA, E'I.IFIJI:E B, TR TA:. PIOWLLES LI Ul iiuIeLs }mlllL-lL-h. -.JLIH‘.IJEII
white, Filamems club-shaped: anibers blunt. Achenes sessile, 8-15, sirongly
ribbed.

Fi & Fr.: Iune - Oct. Darjeeling.
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5. Thalictrum minus L., Sp. Pl. 546, 1753; Hook. f. & Thoms. in Hook. f.,
14 v

:’ 1< 1m.c":'iuul S4Tnid £
Herbs reaching up 10 1.5 m high. Leaves 3-d-ternale. exstipulate: leallets
suborbicular to broadly ovate, irrcgularly fobed in upper half. Fowers tn
panicles, yellowish. Filaments filiform. Achenes sessile, 3-15 in a head.

FI. & Fr. - May Aug. Darjecling (vide Biswas, PL Darnjecling & Sikkim
Himal. t:102.1966.

6. Thalictrum reniforme Wall.. PI. Asiat. Rar. 2:26. 183]; Hook. f. &
Thoms. i Hook. I, L.c. | 1; Rau in Sharma et af., Le 140.

Much branched, hollow siemmed herbs, glandular when young. Leaves ca 30
¢m Jong; feaficts orbicular-cordate, up 10 8 x 5 e Ical sheaths cxpanded into
adnate stipules, Flowers in decompound panicles. Sepals pale green. Achenes
stalked, 3-ribbed on each face.

Fl. & Fr. : Aug. Oct. Darjeching {vide Biswas, Pl. Darjecling & Sikkim
Himal. I: LX) 1966).

7. Thalictrum rostellatum Hook. . & Thoms., FL. Ind. 15, 1855 ¢t in Hook.
f..Fl. Briv. Incha 1:12. 1872; Rau in Sharma et al., L. 140.

Diffusely branched herbs. Leaves ternascly compound, up e 15 cm long;
leaflets orbicular. Flowers smail. Sv:*:pa]-.r whilc. Stamens shorter than sepals.

Arnhanso 'rn'ul chrarily cinllad el mobnds ol b d
A R U B T S0 WF HII\TIIIJ LI P L-LE, LILFE “‘ (V-] LT [ﬂ.-“h JIVAV ARG,

Fl. & Fr. : June  Sepl. Darjeeling (vide Biswas, Pl. Darjeeling & Sikkim
Himal. 1:102.1966).

&. Thalictrum saniculaeforme DC., Prodr. 1:12, 1824: Hook. [. & Thoms. in
Hook.l., £.c. 13; Rau in Sharma er af., /.c. 141.

Ercct wiry glabrous herbs, Leaf usually one, radical, iemately decompound,
rarely few cauline; leaflets orbicular-ovate. Flowers few or solitaty on branches.
Sepals white. Stamens shorter than scpals; anthers pointed. Achencs many,
ses81e; beak haoxed,

Fl. & Fr. : May Sepl. Darjeeling (vide Biswas, Pl. Darjceiing & Sikkim
Himal. 1:10{.1966).

9. Thalictrum virgatum Hook. f. & Thoms.. Fl. Ind 14, 1855 ct in Hook. 1.,
Fi. Brit. India }; 12.1872; Rau in Sharma et ol {.c. 143,

Glabrous herbs. Leaves subscssile. simply ternate; leaflels coriaceous,
orbicular, Flowers in decompound panicles. Sepals white, Achenes subsessile.
acule at both ends, ribbed.

Fl & Fr. : Junc July. Darjecling (vide Pl. Darjecling & Sikkim Himal.
1966).
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DILLENJACEAE

{(N.C. Majumedar}

A Famaly of ca 19 genera and 400 species mainly distnibuted in Lthe wopics and
subtropics of the world; 2 genera and 4 species are reparied Irom West Bengal.

{. Trees; fruit indekhiscent, enclosed by enlarged sepals:

anther loculi parallel; receptacle conical L LLENA
1. Shrubs or woody climbers; Truit demscent; anther locui
divergent wwairds base, receplacle tlal 7 TETRACERA
I. DILLENIA L.

Trees. Leaves large, svmcinnes sitputaic, petinle channclicd above, Flowers
showy, solitary or m lerminal racemes, somclimes fasciculale on short shoots,
without or with ¢aducous bracis and bracieoles. Scpals 5. persistent. tleshy,
criarged in  fruit. Petalz: 5, deciduows, yellow or  white, spathulate,
membranacecus. Stamens nuwmerous; filaments equal o unequal in length;
anthers lingar, loculi parallel, jnner erect and imtrorse. outer recurved and
extrorse. Carpels 5-20, adherent (o Lhe axis; ovules 4-80. Fruils indehiscenat,
enclosed by enlarged thick sepals. Secds ariliake or exarillalc.

A genus with aboul B specics disiribuied in 5.E. Asia; 3 specics in West
Bengal.

1. Flowers tavpe 15-20) em across, white: fruits large, 2-i0em

dtam., carpels 14-20 2. D indica

1. Flowers smaller, 3- 12 cm across, yellow, froits smaller, up
1o 3.5 cm diam_; carpels 5-12

2. Anmbher thecae opening by apical pores; flowers 10-12 cm

ACTOs4 .1 [k aurea
2. Anther thecae opening by longitudinal slits; fowets
25-3 CTI ACI0ss a2 n Pentagvyng

{. Dillenia aurea Smith in Exol. Bot. 20 65, ¢ Y2, 93, 1R06; Hook. |, &
Thoms. in Hook. £, Fl. Bril. India 1:37. 1872, p.p., excl. syn; Prain, Lc. 126;
Majumdar in Sharma er al,, Fl. Indiz 1:153. 1993, D pulcherrima Kurz in I
Asial. Soc. Bengal 40, 2: 46. 1871, "Chamaggai” (Beng.), "Dhengr” {Mep.); "Rai”
{Or).

Deciduous trees up o 14 m tall, flowering with or before new leaves. Loaves
clliptic-obdong, 20-3% » 10-20 cm. Flowers | or 2 on shont side branches,
bracleale. Petals obovate, Quier stasnens 10- 11 mm leng, inner omes wilh relfexed
apex, 16-21 mm leng. Fruitz globular, orange-yeitow. Secds obovoid. exarillate.

H g

Fl. . March - May; Fr.: May . July. Bankura, Midnaoue, Pug

Wood used as fuel. Fruits are eaten by wild elephants.
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2. Dillenia indica L, Sp. P11:535, 1753, Hook. f. & Thoms. in Hook. T, Le.
3, p.poexcl. syn, Prain, Leo 126; Majumdar in Sharma of all, Lo 155 "Chalw”
{Beng.}: "Mechiaphal” (Mep.). Fig. §

Evergreen (rees up 1o 30 m sall. Leaves obleag, acute to acuminate, dentate,
13-30 % 5-12 cm. Flowers solitary, pendant. Petals while, 7-9 ¢cm long. Outer
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stamens 13-15 mm long, inner ones with eefexed apex. 20222 mm long. Carpels
13-20, cach with 40-80 ovules. Sivle 25 mm long. Fraits yellow-green. Secds
reniborm black.

i May - Jaly; Fro: Sept. - Feh. Birbhum, Caleatia, Darjecling.

Ofen planted ax an armamental. Frois are cdible, dispersed by animals,

3. Dillenia pentapyna Roxb. PL Corom 1o 2000 200 1#9% Hook, [ &
Thomes, in Hook, 1. Fl. Beic Todia 1238, TR72 pore exell sy, Prain, Leo 126:
Majumdar in Sharma er al. Leo P56 "Karkota” tBeng. | "Akshe” {Assm.), "Rar”
(Or k.

Deeideous trees, up o 25 moall. Leaves oboavate-oblong, 20-50 x 10-20h em.
Flowers 2-7 on shoi, wp to 3 mm long shoots, brocicaie, 2.5-3 om diam. Pelals
vebow, Cuter stamens 2.5-4 mm jong, mner [0, cach 64 mm long. Carpels 6.
cach with 5-2¢ ovuales, Fruits subptobular, 15 x 13 mun. Seeds ovoid, exarillaie.

FlL & Fr.: March - Nov. Bankura, Birbhum. Darjeching, Jalpigun, Purulia.

Wood used for Furmitute and match-stick, Fruits edible. Leaves wsed as groen
manure, dry leaves used Jor polishing ivory and hom. Bark yickls a good libre.

2. TETRACERA L.

Shrubs or linnas, sometifies sirsppling. Leaves simple, often scabnd: petioles
short [urrowed. Panicles axitary or terminal. few 1o many-flowered. Flowers
scented. Sepals 4-5, persisient. viten relexed w fruil. Polls 3-5, white to reddish
white, cmarginate al apex. cadecous. Siamens numerous with broad conneciives.
Carpels 1-4. free, each with 4-20 avales; suorles shorl. Follicles avoedd 1w globose
with & short beak, coriacenus. dehiscing by 1-2 longiudinal slits, one
lew-seeded. Sceds plossy biack or dork-brown.

A ponus with about 40 species in the mopics: | specics i West Bengal.

Tetracera sarmentesa (L.) Vahl subsp. andamanica (Hoopl.) Hoogt. in
Blumeca 9: 588. 1959, Mujumdar in Shama o of, Le. 159, T avigtica (Lour)
Hoogl subsp. amdamanice Hoogl. in Sweems. FlL Mal, 1 4: 144, 1951 o in
Rewnwardiia 2:195. 1953, Defima sorntentosa var, 2lubra Hook. 1. & Thoms. in
Hook.f, Lo 31 Pram, Lo 126 (ron L) 700 lo™ “Panilewa™ { Assm, ).

Shrubs or liamas, up (o 6 m long; young shoots sparsely strignse with divergent
{ults of 3-12 short (£1.3-035 mm) hatrs. Leaves ohlong. 5-12 x 2-6 cm, sparsely
sirigose on nerves beneath. Sepals 5, hirsoie outside, inner three larger. Petals 3,
whitc or yellowish white, 3-4 x 2-3 mm. 3tamens HX-1235, each 3-4 tnm long.
Carpels 1(-2), Follicles vveid with 2-5 mem long beak, plabrows, purplish, shining.
1{-2)-sceded. Secds 4 x 3 mm, anil op o 5 mm lomg, mbriae.

Fi - May - Oct.; Fr. @ Junc - Feh.  Darjecling {vide Hoogland, Kemnwardiig 2:
196, 1953),
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MAGNOLIACEAE

(Ix C. 5. Raju)

A family of ea 8 genera and nearly 100 species distributed in the tropics and
temperaie regions of the worid; 2 genera and & species in West Bengal.

1. Flowers wrminal; gynocoium sessile o b MG
1. [lowers axillary;, gynoecium stalked -+ 2. MICHELTA
I :MachoLia L.

Trees, Leaves large. Stipules free or adnate 1o petiole. Flawers lerminal, large
and snowy. Tepals 9-12, mosily spathaccous, subequal. Anthers dehiscing
intruesely  or laterally; conneclive produced. Oynoecium sessile. Carpels
numierons, free: ovules 3-4. Fruiting carpels dehiscing along dorsal suture.

A widely distributed genus comprising of ca 80 species of $.E. Asia, America,
Mexico and Caribbean 1sTand. Only 3 species in the Darjeeling Himalayas.

1. Pelals cotoured:

2. Leaves tomentose heneath; petals pink, connective

produced ...1. M. campbellii
2. Leaves glabrous, peials red; connective not
produced -3, M. hodgtonii

1. Petals always while:
3. Leaves ovate; fruils small, ca 1.2 cm long w 3. M. plobosa
3. Leaves eliiptic-oblong; fruils large up 10 15 om long

4. M. pterocarpa

|. Magnolia campbellii Hook. f. & Thoms., F. Ind. 77, 1853 et in Hook. f.,
Fl. Brit. India 1:41. 1872; Raju in Sharma ¢ af, Fl. India ! {66, 1993,

Large irees, up to 50m high. Leaves ellptic ot oblong-obovate, up ta 26 % 10
cm, acule or acuminale al base, glabrous above, pubescent beneath, lateral veins
12-15 on either side; petinles ca 3.5 cm long; stipules present, pilose. Flowers
lermanal, solilary, spathaceons bracis enclosing the buds large, deciduous, ca 6 =
4 cwn, vvale 10 obovate with golden yellow tomentum, Tepals pink, abowt 12-16 -
seriate, 9-11 » 5 cm, obovate. Stamens numerous ce 100 or moce, free; filaments
6 mm, flat; anthers ca 2.5 cm tong, dehiscence latrorse, connective produced into
an appendage. Gynoeciom sessile, exserted above Ihe stamens: carpels numerous,
ovoid, each with a stigmatic crest set with papillae. Fruste cylindric, ca 16 cm
long and 3 e in diam, ripe carpels ea 1.2 % | cm, dehiscing dorsally. Seeds 2,
compressed, ca 8 x % x 3 mm, obovoid,

Fi . Peb. - April; Fr. : Sepl. - Oct. Darjeeling.
Planted as an omamenial iree.
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2. Magnolia globosa Hook. f, & Thoms., Fl. Ind. 77, 1855 et in Hook £, Lo
40); Rajuin Sharma &t al, Lo 167.

Trees. Leaves ovale, 2-12 cm long, glabrous on uppor surface, rufous-villous
on undersurface, apex mucronaie, base rounded, latcral nerves B-12 on either
side; peticles ca 5 em long, rufous tomentese. Flowers leal-opposed, white,
ivagrant, Pedicels up v 6 om long, Tepals 9, free, outer 3 scpaloid, obovaie, 2.5 %
1.5 cm, inner 6 broadly obovale, ca 6 X 4 cm. Slamens numerous, erimson cotoured;
filaments ca 3 em long, anthers ca | om long. thlong, wuncate at apex, Gynuccium
ca 2 1 em, ellipsoid. Carpels about 20), ca 1.2 cm long compressed, angular,
rounded a1 base. beaked at apex. dehiscence dorsal. Secds 2, rounded al hase.

£ July, Fro: Aug. Darnjeeling.
3. Magndlia hodgsonll (Hook. . & Thoms.) Kenp in Gard. Bull, 31 : 129,

1987; Raju in Sharma et af., L.c. 168, Talaume hodgsomii Hook, (. & Thoms. Le.
75 et in Hook. £, Lc. 40.

Trees: hranches spreading. [eaves oblanceolale, coriaceous, un 1o 40 x 20 cm.
Elabrous, acute or abruptly acuminate at apex; lateral nerves 18-22 on either side.

pelivles ca & mm long, sioul. Tepals 9-15, ouler 3 sepaloid, ca 3.5% 2.5 cm,
greenish purple. Petals £ 5.5 % 4 cm, whitish a1 bace, bright rad above. Stamens

o = ARl T EIAs 80 112 LR L -5 AL

meny, short; anthers ca 12 mm long. Fruits ovoid, 10-13 x 6-8 cm, campel axis
leaving red seeds suspended by silky cords lrom upper end of pits.

FI . April - May: Fr.: Aug. - Sept. Darjeeling.
4. Magnolia pterocarpa Roxly, Pl Corom. 3: 62, . 266, 1820; Rajp in

Sharma et al., Lc. |72 M sphenocarpa Hook 1. & Thoms, Le 78 et in Hook f..
[.c. 41; Prain, Bengal P1. | : 127, 1963, Fig. &

Evergreen trees: branchiets pubescent when young, Leaves obovale- oblong.
coriaceows, up w 30 x 13 v, acute ai apex and base; laeral nerves 15 on either
sigde; petioles up wo 4 cm long. Flowers white, fragrane. Tepals 9, outer 3 sepalomd,
ca 4 % 3.2 em, ovate. Peals &, feshy in bud. Stamens numerous; lilaments shott;
anthers g 3 om, introrse, Gynoecium ca 3.5 ¢cm in diam., ovoid. Carpels ca 80,
adpressed al base_ ca 1 cm fong, heaked, feathery. Fruirs up 1o 15 cm Inng. & cm
diam., npe carpels oblong. Seeds 2, orange coloured.

FL : June - July; Fr.: Qel.- Nov. Daijeeling.

2. MICHELIA L.

Trces or shrubs. Stipules adnate o or free from the peticle. Flowers bisexual,
solitary, axiliary. Tepals 6-8, mosily subequal, 3-6 merous. Anthers dehiscing
laterally; conmective produced imto an appendage. Gynoccium stalked. Carpels
few, frce, ovules 2 or more in each carpel. Fruiting campels free or rerely
syncarpous, kaxly spaced, dehiscing along the sulure. rarely the fleshy carpels
rotting away leaving the canilaginous hook-like structures persistent on the asis.

About 50 species in tropicel Asia and China; 5 species in West Bengal.

}. Tepals elways more than 4 cm long:
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Fig. 6. Magnolia prerocarpa Roxh,
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2. Perianth segments up 1o 12:

3. Leaves broad at base, glaucous beneath - 3 M. didtxopd
3. Leaves narrowed at base, pilose beneath oL W catheartii
2, Periuanih segmenis morc ihan 12 ek, O velinifroe
1. Tepals never more thawn 4 cin long:
4. Peduncles distincl, g 3 em long: lruitlels oblong 2. M. chantpaco

4. Peduncles very short ca 0.2 cm tong; Truitlews piobose 4. M. kisope

}. Michelin cathcartii Hook. {. & Thotns., FL Ind. 79, 1855 et in Hook T, Fl.
Le. 42, Raju in Skarma eral, Lo, 175

Small tree; branchlets rusty omentose when yvoung, Leaves 9-13 » 4-3 cm,
elliptiv-lanceoclate, glabrouws above, pilose bencath. acyle at apex, narrowced to the
base. Flowers large, peduncles stout, 2 cm long. Petals Y, obovoid. ca 4.5 = 1.5

cm, Ianer ones narow, Stamens ca 40; anther wp to 3 cm teng: {ilaments shor,
couectve produced inw appendage, 3 moun loog, Gysoecimn supitate, 7 o long,
Carpels 20 on a cylindrical column, e 3 * 2.5 mim. ovoid: silgma recurved.
Fruiting carpels ovoid, dehiscing along dorsal suture. Secds 2.

FL - May, Fr.:July - Aug. Darjeeling.

2. Michelia champaca L., Sp. Pl. 5306, 1753, Hook, f. & Thoms.. Lo 42,
1872; Prain, Le. 127 Rajuin Sharma et ol L. 175,

Trees, braaches sericenins when young Teaves ovaw-lancenlate, R x f cm.
minutely pubescent below, apcx acuminate, base acute, laterd nerves 12-15 on
either side; petioles up 10 3 cm long. Flowers awillary, peduncle ca 1.5 cm long,
Tepals 12-15, arange, oblanceolate, ca 4 » | cm, fleshy, Stamens numerous,
sub-clavate. Carpels numerous, ovoid-oblong; -1 x 4 mm; stigmatic crest
recurved, 2 mm long; fruiting peduncle elongate; rnipe carpels laxly arranped, 1-2
e long. Sceds many, cneloscd in fleshy red aril. '

FL : March - May; Fr.: Aug. - Oct. Commonly planted as an ornamental tree.

3. Michelia doltsopa Buch. Ham. ex DO Sysi =448 188§ a0 Prodr. 1179
1824; Raju in Sharma ez al., {¢. 176, M. excelsa Walt ex Bl Fl. Jav, 2. 1828
Hook. . & Thoms. in Hook 1., f.c. 43, 1872,

Trecs  up to 16 m high; branchieis denseiy ferruginous omentose. Leaves
ovate-lanceolate to elliptic. 15-29 ¥ 57 cm. acute 1o round at base, acule 1o
acuminate at apex, glabrous above, glaucous on wndersurface, tateral nerves 7-9
on gither side; petioles up to 2 cm long, glabrous; stipules presenl. Flowers large,
white, ra 14 cm across when [ully open; bracts 2, spathaccows, 4-6 x 2-3 cm,
ovate-ablong, peduncles 4-8 mm long. Tepals 12, white, 3-6 x 2-3.5 cm, obovate
lo spathulate. Stamens aboul 60}, filamenls shorl: anthers gp o 1 om long,
gonpective produced into short appendage, Gynoecium stipithte, numercus, 1.5-1
mm, minutely tomeniose, Fruiting axis elongate, up to 15 ¢cm long, ripe carpels ca
1 % 0.6 mm, ovoid, dehiscence ventral. Seeds |-2. compressed.

Fl : March - May; Fr. : Aug - Oct. Darjeeling.
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4. Michelia kisopa Buch. Ham. ex DC., Syst. |1 448 1818 et Prodr. 1. 79
1824; Hook. f. & Thoms. in Hook. f. {¢. 43; Raju in Sharma et af, f.c. 178,

lanceolate, ca 15 x 5 cm, glabrous shining above, aculc 1o shortly acuminale at
apeX, rounded at base. Flowers subsessile; peduncles ca 2 mm long, stout; bracts
spathaceous, 1.5 x t cm, ovate. Tepals yellow. outer 12-15 obovate, 3 X 1 cm,
inner few smaller. Stamens about 40 many-seriaie; filamenis shori; anthers up to
I ¢m. Jong, linear, connective thick; dehiscence latrorse. Carpels stipitate, about
40 or less, 1-2.5 x (.75 cm ovoid; style recurved. Fruiting peduncle up to 10 ¢m
long; ripe carpels ca 23, each attached 10 a round base, wall tuberculate. Seeds |
ot 2, large.

FL:Oct, - Dec.; Fr.:Jan. Darjeeling.

5. Michelia velutina DC., Prodr. 79, 1824; Raju in Sharma et al, L.c. 181, M.
lanuginosa Wall. Tent. Fl. Nepal 8. 1824; Hook. f. & Thoms. in Hook. ., £¢. 43.
“Trees, up 10 30 m tall; branchlets velutinous when young. Leaves lanceolate to
elliptic, 16-24 % 5-7 cm, densely velutinous on lower surface, apex acuminate,
basc acute, lateral nerves 15-18 on either side. Flowers white, farge and fragrant;
peduncles short; bracts 2, spathaceous, oblong, denscly velutinous. Tepals
12-18-seriate, each 3-5 x 0,8-1 ¢m, oblanceolate ¢lliptic. fleshy, Stamens 30 or
more, twisted when dry. Gynoecium stipitate, conical, 10-14 x 6 mm, densely
velutinous, stalk up to 1 cm Jong. Carpels 60 or more, 3-4 x 2 mm, ovoid,
glabrous; style slender, beaked, dark-brown when dry. Fruits 8-10 cm fong; ripe
carpels ca 2 X 1.5 em, dark brown, wbercled. Seeds large, 1-3 angular, testa hard

and brown.
LT v Besla, O omwnt r Lo« WTaus Thm Thmaren ] isn on
I . Jl.IIJ’ - DL[JI.., . . 1MUY, = 1LJOuL., L lJE-l;II ls.
ANNONACEAE

(Debika Mitra)
A family of ca 122 genera and 1100 species almost confined 10 the tropics of
the Old World; 0 genera and 20 species are reported from West Bengal.
1. Ripe carpels free, forming apocarpous fruits:

2. Anther-cells concealed by overlapping connectives;
sepals and petals distinguishable:

3. Petals imbricate .. 10, UvaRla
3. Petals valvate:
4. Petals of 2 series equal or subequal
5. Ripe carpels montiliform - 5. DESMOS
5. Ripe carpels not moniliform:
6. Peduncles flattened or hooked .3 ARTABUIRYS
6. Peduncles neither fattened nor hooked:
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7. Stamens 3 min long, connectives apiculate . 4 CANAKGA

7. Stamens less than 3 am long, corneclives
not apicuiate - 9. PGLYALTHIA

4, Potals of 2 series unequai.
A, Inngr 3 pelsls misuelraes o B, FINSISTINMA

3. Tnher 3 petals forming mitrilonm cap over
slamens and camels 7. GOMIOTFIALAMUS

2. Anther-cells not concenled by overlapping conneguives;
sepals and petals nol disunguishable;

9. Outer st of petals similar and equalling sepals:
incr sct of potals larper A Muansa

9. Duler set of petals not like sepals, both sots of petals
subegqual or innet smalier 1 ALPHOMSE S

L. Ripe carpels united forming many-celled syncarpous fruits T ARNONA

i. ALpHOUNSEA Hook, [ & Thoms,

Taill trees. Leaves glabrous, coriaceous. Flowers | o several, fscicled,
ieaf-opposed or extra-axillary, bracteate, Sepals 3. small, vaivale, Pelals 6 (3+3),
vilvate, subcqual or inner smaller. Slamens indefinile, miliuseid, conneclives
apiculate not concealing anther cells. Carpels 1-8; ovules 4-10 in 2 tows; stigma
alinosl sessile. Ripe carpels many, subsessile o stalked. glabrous, wmemose or
YEITUCOSE.

A genus with about 30 specees in 5.E. Asta; | specics in West Bengal.

Alphonsea ventricosa (Roxb.) Hook. f. & Thoms., FL Ind. 1 [52, IB55 atin
Hook. f., L. 89, 1872, Prain, Bengal PL 2 131, 1963 (repr. ed.); D. Mitra in Sharma
ef cid., L India 1211, 1993, Svarig venrricosa Roxh. FE Ind. 2 ; 658, 1832

Trces, branches  brown-tomentose when young,  Leaves  oblong o
elhiptic-oblong, lonp acaminale, 2026 < 5-8.5 cm. Flowers in a few-Towered
receme. bracils ovale, tomeniosg. Sepals very smail, ovale, connate below,
Iomaniose ouside, Fetals ovate-oblong, acule, brown-lomentose outside, ca | X
0.7 cra, mner smaller. Stamens many. ca 1.5 mm long. top of the coancctives
apiculate. Carpels about |0, ca 3 mm long, oblong. stigma subsessile, capilate.
Ripe carpels 4-5, ovoid or subglobose, 2.5-3.5 cm wn diam. Stalk about 2.5 cm
tong, Seeds many in 2 rows.

FL : March; Fr.: July.-Aug. Howrah, planled in the Indian Botanic Garden.

2. ANNONA L

Trees of shrubs. Leaves glabrous, coriaceous. Flowers bisexual, solitary or
fascicled, axillary, lcal-opposed or terminal. Sepals 3, small, valvate. Petals
""" lanceolals O ovalc, inner usuatly

rudimenlary ot absent. Slamens tumerous, anthers narrow, top of the conheclives
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ovoid. Carpels many, sub-connate, ovule 1. erect, basal, styic oblong, Ripe
carpels confluent inte a many-celled vvond or globose fruit, sometimes with
spings. Sceds many. encloscd by a rnembranous anl.

A gehus with about 110 species distributed in India, Adrica, Central and Souath
America, West Indies; 2 species in West Bengal,

1. Leaves oblong. obluse; fruits iuberculaie LA AL SguaRiosa

1. Leaves ublong-lanccolate acule; froits reticulale
arcolate o AL retieplat

I. Annona reticulata L. Sp. P11 : 573, 1753 Hook. 0 & Thems, in Hook.
f.. Lc. 78, 1872 Prain, feo 134; D, Mitra in Sharma ¢r ol Lo 207 "Nona”
{Beng.), "Ramphal” (H): "Newa" (Cr.).

Tregs. Leaves oblong-lanceolaic, acule o acuminae, plabrous, pubescent
beneatn when young, 12 203x 3 5 cm. Flowers 2-3 together, axillary. bracis
pubescent. Sepals broadly ovate, shortly acuminate, pubescent oulside, 1.5 3 x 2

3 mm. Peotals whitish, reddish at the base inside, outer narrow oblong,
rigueirons, 1.5 2 x 0.4 . 0.5 cm, inner minyte. Stamens numecous, | mm long,
lop of the connectives ovod, Camels many, co | mm long, linear; style ohlong,
stigma entive. Ripe carmpels subglobose, pentagonal, recuculate. areolaie,
yellowish-brown to reddish brown. Seeds many, black.

FfooMay - July ; Fr.: Nov, - Jan, Cultivated and naturalised in Wesl Bengal.

triils edible, antheimintic and antidysenteric. Leaves and seeds msecticidal.
Bark asttingent.

2. Annona squamosa L., Sp. Fl. | : 537, 1753; Book. {. & Thoms. Fl. Ind.
1115 i855 el in Hook 1., Lc. 78 1872; Prain, Le, 134: D. Mitra in Sharma er at,
Le. 207 “Ata® (Beng.x "Shariphe., Sitaphal” (H): "Ato™ (Or.). Fig. 7

Smoall trees. Leaves oblong, obluse or slightly acuic, glabrous or pubcscent on
the nerves when young, 8-14 % 3.5 5 cm. Flowers solitary or a [ow 1ogether,
axillary or leaf opposed, bracts pubescent. Sepals broadly ovate. shortly
acuminate, pubgscent, 2- 3 X J-4 mm. Petals greenish white, reddish al the hasc
inside, outer narrow-oblong, 1.5 3 x8.3 0.5 cm; mner rudimentary cg 1 mm
long. Stamens numcrous, ¢ 1 mm long, top of the connectives ovoid. Carpels
many, ¢2 | mm long, ovate, pubescem; sivle oblony; stigma entire. Ripe carpels
many-celied, globose, fleshy, wberculate. Seeds many, black, shining,

Fi o May Aug.: Fr.: Sept.  Jan. Cultivated and almost naturalised in West
Bengal.,

Fruils edible. Seeds insecticidal, fish poison, used 1o remove lice in hairs,

Climbers or scandent shrubs. Leaves cortaccows. Flowers soliiary or fasoicied
on woody hooked recurved peduncte. Sepals 3, valvale. Petals 6. (3+3) valvate,
clawed, base concave and connivent. limb spreading, Mat, 1erete or clavale,
Stamens many, oblong or cuneate, copnectives Nat-topped. Campels (ew 1o many:
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Fig. 7. Annona squamesa 1.,
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style obleng or columnae; ovales 20 erect cotlateral, Ripe carpels many, bertry,
Soeads 2, sometimes 1.

A penus wilh abow T species in 5.0 Asi Austrabia and Alrica: | species in
Wt Bengat,

Artabolrys hexapetatus (L i} Bhandari in Baleya t2: 147, 1%64, D, Matra n

Sharoe @f of ) FL Todia T225T0 TUYE Asena e vapedata Linn, T 5p. PL Suppl.
ZHY ITRY. Antaberrvs agforrpiosienn B Brooin Bol. Reg. 5: 10 423 1819, {nom
Blumey: Hook, £ & Thoms. in Hook. £ £ 54 Prain, Lo 131 "Kanthidichamna"
{Bene ) "Madanmast” tHY: "Kaomura ™ 1Or 0, Fig, 8

Fip. &, Artafusna evaperfes (L Ly Bhandart - o Mlvwering (wig: b, Nower,
c.ostamens, fronn and back views: d. camel.
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Bushy shrubs, oflen scandent. Leaves oblong-lancechive. shorly acurnimate,
1012 % 3, 5355 cm. PFlowers soliiary or In poirs, drooping. Scpals ovale, acue.
5-7 x 6 mm, reflexed. Poals & {3+3) sometimes 9. 3-5 < (07- 1.2 om. yellow,
sweel scented, clawed, limb lancenlate, Stamens many., 1Y mm., conaceiives
triangular, peliate. Carpels few, sickle-shaped: slyie curved, stigma blunl. Kipe
carpels 6-10, nanveswly ohovoid. apiculate. sialk very shorl. Seed |

Benpal m parks and gardens,

Decoction of Teaves 1s given in cholera. An essential oil wsed in perfumery s
prepared from the fiowers.

4. CANANGA (A DCy Hook. I & Thoms.

Tall wees. Leaves larpe. Flowers sollary or lascieled on shors axtllary
peduncle. Sepals 3, walvale, ovawe or Inaegular. Petals 6{3+3), valvale,
preenish-yellow, strap-shaped, fragrant. Stamens many. Linear. conneclives
produced 1o an acwe end, Carpels many; ovaries ohlong, stgma subcapatae.
Ripe carpels many. bemies, pulpy. staiked or sexsile, Sceds many, im 2 rows,
pitted, sending soinuus provesses into Lhe albumen.

A genus with 2 specics in 8. B Asn | specics in West Bengal.

Cananga edéerala (Latnk ) Hook. 1. & Thoms., Fio Ind. b0 1300 1855 ¢n
Hook. i. Fl. Brit. India |: 56. 1872, Prain, Le. 132; D Mitra in Sharma er ai., o,
254, Ihvaria gdorata Lamic, Encyel. 1:395 1989, Canangiunt odoramer King in
Mal. Fi. Malay-Penin. | 4. 290, 1892 ct in Ann. Roy. Bot. Cr:lrd Coleutia 4:51. 1.
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oblong-langeolate, 9-18 = 47 cm. shonly acuminale. Flowers in short
pedunculate raceme, pendulous; bracts basal and sub-median, pubescam, Sepals
connate o base, 5-7 % 4-5 mm, riangular, refexed. Petals lincar-fanceolate, 5-7
0.7 cm, silky, pubescent with age, scveral nerved. Stamens numerous, ¢ 3 mm
long. lincar. Carpels many. 3-4 mm long: ovarics narfow-oblong; siyfc curved;
stigma peltate. Ripe carpels 10-12, oblong-ovaid, 1-2.5 em long, salk 1-2 cm
long. Secds 6-12 in 1wo rows, pale brown with pitied suelface.

Fi i Tune - July; Fr:OcL -Nov. Usually culiivated.

Flowers vigld z2n essential oil commmonly known as Cananpa oil. Leaves alsa
vield an ol which is used in headache, opthaimia and g,

5. Desmos Lour,

Erect or scandeni shrubs, Leaves oiien gisucous hengath, shiring above.
Flowers  osually solilary, cxtra-axillary, udillary or leaf-nppsned,  usually
pendulous. Scpals 3, small, valvate. Petals 6, [(3 + 3) {sometimes 4-2 when inmer
absent)], valvate, clawed al base. Siamens numerous, anther cells lincar, top of
Lhe connective sub-globose or truncate, Carpels numerous; style oblong or avoid,
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stigma oblong, ovoid or clavale wilh U-shaped opening; ovules 2-8. Ripe carpels
many. montliform, 1-8 segmented. Sceds solstary in cach scgment.

A penus with ahoul 30 species in S.E. Asia, Australia, Pacific Islands and
Africa; 2 species and 2 varictics in West Bengal,

[. Petals lanceolate: pedicels 3-5 cm long: leaves
obloag 1o oblong-lanceolate 1. . chinensis

1. Petals spathulate; pedicels 2-3. 5 cm long: leaves
ovatc-oblong w obovale L2 D dumosus

1. Desmos chinensis Lour.. Fl, Cochinch. 1: 352, 1790:; D. Mitra in Sharma er
al, Le 257, Unona discolor Vahi, Symb. Bot. 2: 63, 1.36. 1791, Hook. [. &
Thoms. in Hook. £, FL. Brit. India [: 539, 1872; Prain, f¢. 132.

Spreading or sarmentose shrubs. Leaves oblong or oblong-lanceolate. Flowers
solttary, extra-axiltary or lcaf-opposed. Sepals 5~10 X 3 4 mm, ovate-
lanceolate, glabrous. Petals outer 4-7 x | cm, narrowly lanceolate, pubescent,
inner shorter. Stamens cor | mim long, connectives fTat topped, Carpels numerous,
ca 2 mm long: ovary oblong. Ripe carpels many. 1.5 - 4 em long, monitiform,
with 2-6 joints. terminal joint shightly apicalate,

!, Leaves densely pubescent bencath .. Var, pibescens
. Leaves glabrous:
2. Flowers sitky villous ... var. laevigata
2. Flowers glabrous ... var_ chinensis
var. chinensis

Climbing shrubs, leaves oblong or oblong-lanceolate, 7-18 x 3-6 cm: sepals
glabrous. Petals narrowly lanceotaie, pubescent.

FIL: April - June; Fr.: Sept - Jan. Jalpaiguri,
Decoction of reots is used for dysentery and vertigo.

var, laevigata (Hook. {. & Thoms.) Mitta, comb. nov. Unena discolor Vahl
var, laevigata Hook. . & Thoms. Fl. Ind. 1:133. 1855 et in Hook. E., Fl. Brit,
India 1:59. 1872

Leaves oblong or lancenlate, 11-16 x 4-5.5 cm, apex acute, hase rounded or
sometimes slightly cordate. Flowers silky villous,

Indian Botanic Garden, Howrah, var. pubescens (Hook. . & Thoms.) D.B.Deb
in FL. Tripura State |:83.198 1. Unona discelor Vahl.

var. pubescens Hook. [ & Thoms., Fl. India i:133, 1855 el in Hook, f., FL.
Brit. India 1: 59. 1872,

Leaves ohlong, 12-22 x 35-7 cm, acute or acuminate, densely pubescent
bencath. Flowering pedicels with a sub-median bract, strigose heneath.

Fi. . May - June; Fr. : Nov, - Feh, Jaipaiguri.
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2. Desmos dumosus (Roxh. Safford in Bull. Torrey Bor C1. 39 506, 1912
. Mitra in Sharma e7 il Le. 2600 oo dunrosa Rosh., FlL India 20 807, 1532,

Hook, {7 & Thoma. in Hook. 1. FlL Bric India 1:59 T8Y2,

Wuoedy climbers, Leaves vvate-oblong or ohavine, shortly and abruptly acute
at apea. 805 % 4-7 omt. Flowers solitry . weminal or leaf-opposed. pendulous,
Scpals ovate, acule. 7-10 % 5-6 mi, pubescent, Petals outer 4-7 2 248 em,
vellowish-green,  spathulate.  densely  pubescent. iongr smaller. Stamens

numersus, |5 mm tong, eonueetives al at the wp. Carpels many; stgma sessile,
curved. Ripe carpels many, monilidom, studk very short, Seed solitary in cach
spETnenl,

FL o May - June, Fr.o: Oct. - Jan, Jalpaigun,

. FISSISTIGMA  Orifi

Climbing shrubs. Lesves wilh strong puralle] nerves. Flowers solitury or
lascicled or panicled. buds triquetrous. Sepals 3, valvaie, persisient. Petals
6t3+3), thick. outer trigonous. flal; inner wiguetroos above, connate ol the (lar
base, shorler than auter, Stamens many. top of the connectives ovoid. quadrale or
apicelie. Carpels many, siyle oblonp o normow clavale, sugma shor, Ripe
carpels berry, usually sialked. Seeds many.

A genus with ahout 70 species in 3.E Asia, Ching, Australia and AlTica; b ospecies
in West Bengal,

Fissistigma bicolor (Roxh.) Merr, m Philip. Joomn. Sce (Boly 15030 19[4
D. Bitra in Sharma ef of, Lo 297 Leario Bicolor Roxb. Fl ind. 2: 662, THAZ
frer Wall,), Melodomon epdor Hook, I & Thoms, Fi- Ind, 1 1P, 1855 ¢ an
Hook. L. 1. ¥O. [ET2,

Large wiudy climhers. Leaves oblong or elliptic-oblong, abtuse 10 shortly
acuminale, brown pubescent beneath, 11-18.5 » 5-K.5 em. Flowers sodilary or 2-3
together, leaf-opposcd, velvety lomentose: bracts 7 wmm bang, 1omemose outside,
Sepals avate, acute, thin, timentose ouiade, 5-8 x 5-0 mm. Polals outer ovae-
fanceolale, yellowish, villous outside, 1L 2% 06 L7 m, inncr glubrous, red,
triqueirons ghove, 1.3 L7 % 0.4 em, Stosens many, ga 2 mm long, wp of the
conncclives ovoid. Carpels many, ohlong. ea 3 mm long, style short, curved
stigma bifid. Ripe camels globose, mucronaie, omenose, stalk below 1 com.
Secds 4-5.

FIL: Ol - MNov.: Fro:May - Junc. Jalpaigurt,

FoGONIOTHALAMUS (Blume] Hook, 1. & Thoms.

Shrubs or small trees. Leaves with nerves forming intramarsinal loons.
Tlovemmer cmlitams ror Carinsmlad ameccdiznma e 1idmrmes Hamala 3 ool iwn e b
FAUVWLES ALY A P03, Fe iR, SOPTITCRENDIG S A L FL Y ﬂ".fl’ll.ll& Vo Wl VIl . BUT YL,
persisicnt in fruit. Poiads 6 (343}, valvaie; outer (tat. inner smailer. shorily
clawed, cohening noa vaulted cap over 1he stamens and carpels. Stamens mauny,
linear- oblong: pollen grans large. Carpels many. cylindrical; stigma simple or

bifid. Ripe carpels berry, Sced 1, sometimes 2-4.
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A genus with about 1S species in 5. E. Asia, New Zealand and Guinea;
| specics in West Bengal,
Goniothalamus sesquipedalis (Wall.) Hook. I. & Thoms.. Fl. Ind. 1:108.

I855% ¢l in Hook. [., Leo 730 13 Mara in Sharma et af., £ 237, Gueatterin
rexguipedalis Wall Pl Asun. Rar, 30 2660 832

Shrubs. Leaves linear-oblong or lanceoliie, abruplly and obtuscly acuminaie,
2536 % 3.5 10 om. Flowers solitary, axdlary or supra-axilbary: 2-6 bracis
present at the hase of pedicels. Sepals ovate, acute. 5-8 x 4-6 nim {hegger in size
when persistent an fruit), Petais greenish yellow, vuter hinear-lanceolate, 1.2 2.2
X .3 - 0.5 em. Stamens many, 1.5 mm, top ol the conncetives pelate and slightly
pubcscent. Carpels few, lincar ca 4 mm; avirtes golden strigose; style curved.,
stignut [unnel-shaped. Ripe carpels tew. red when rpe. mucronate. shorily
stalked. Sced 1.

FL o April May: Fr. - Oct Nov.,  Jalpaigun

8. I‘-;III.,[USA [.eachen. ¢v A, DC.

Small trees or shrubs. Leaves vsually pubescent below whea young, Flowers
usuatly bisexual, somcelimes unisexual. solitary or Lascicled. Sepals 3, valvate.
Pelals 60343}, outer sepalowd. inner cohermg at the margin when young . (ree with
age, larger than outer. Stamens delinile or indetinite. anthers ovowd, conncctives
not concealing the anthers, 1op of the connectives rounded or apiculate. Carpels
mgdefinite. Jincar-oblong: style short. sugima club-shaped. Ripe carpels many,
slobose or oblong, stalked or sub-sessile. Seeds 1 1o many

A genus with 40 species in 8.1, Asia. Australicand New Zealand; 5 species in
West Bengal.

. Pedwicels below | em fong:

2. Leaves 12-22 cm long: sepals 3-3 mm fong: inner

petids oblong-lanceolate. about 2 cm long w3 Mo longiflora
2. Leaves 4-5em long: sepals ca 1.5 mmeinner petals

vvilg, about 1.5 cin tong L2M. indica

o] A [ T N T
FraicCls more VR:am 1 Cm ong .-

3. Flowers Bisexual:

4. Leaves pubescent or glabrous, 12-200cm long,
lanccotate or narrowly oblong A M. macrocarpa

4. Leaves velvety 1womentose, 13-36 cm long, ovaie or
hraadly oblong LSO M. velnting

3. Flowers hiscxual or unisexuad, dioccious or
P

LI I S D
RILY EITIIUS R I S L EL T

1. Miliusa globosa (DC.) Panigr. & 5.C. Mishra in Taxon 33713 ; 1984, 1),
Mitra in Sharma et af., Lo, 245, Guatteria globasa DC. in Mem. Sov. Phys. Hist.
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Geneve 541 (43) repr. 1831, M. perbarphiana (Wall.) Hook, f. & Thoms., Fl,
Inad. ;0500 IESS etin Hook. £, Lo 8T Prain. £o0 130, "Tashi™ {Bong. ).

Stall trees., Leaves ovale-tanceolate or lanceoiule, abruptly avuminate,
pubescent bepeath. glabrous with age, 10 - 165 % 3.5 - 5 om. Flowers hisexual or
unisexaal, dioccious or polygamous, solilary or 2.3 wgether, axillary or
lcat-opposed, bracicawe. Sepals lanceofate, 3 6 mm. Petals of outer scries
sepalodd, ianer ovate. obtuse, connale up e the middfe, 1 1.5 =04 0.7 om.
Stamens many, oo | mm, Lop of the conncelives slightly projecting, Carpels
many, cg 2 mm; stpma sessile, capitae. Ripe carpels many, glabose o oblong,
statk 1 1.5 emt loap. Sced ! few,

Ff: April - May; Fro2 Aug. - Sept. Julpaiguri.

2. Miliusa indica Leschen, ex A, DU in Mem. Soc. Fh}n; Genev. 5:213.

= i. . I RN L
L

1% a. Il . aF [y
[ad) I_I'I I_Jl]l.lh I,I LM, L. IWIILTA ©T

1822 Hook f. & Thoms., FL Ind. 1; 148, 18
Sharma eral, Le, 217,

Shrubs, Leaves oblong-cllipic or oblong  lancectate, obluse or acole,
pubescent beneath, 4-5 x 1.5 2 om, Flowers solitary, axillary; bracts basal;
pedicet 3-4 mm long. Sepals vvag, aewte, retlexed, co L5 % T mm, Petals outer
broadly ovale, inner ovale. subacoie, upited up Lo the middle, 1.2 - [6x 0.7 cm.
Saamens aumerous, cd 1o long, top of the conncetives round, apiculate.
Carpels niany, ca 2 mm long, lincar-chlong, ovarics denscly pilose: style short;
stigma subklavate. Ripe campels many, oviad or oboveid, silky pubescent,
subsessile. Seeds 2.

FL 2 June - uly,  FrooOct - Noy, Caleutta,

3 Milinsa longiflora [Hook, [0 & Thoms.) Finet & Gagnep, m Bull. 8ot Fr,
54k 1906 D Mitra in Sharma e af., Lo 217, Saecopetafune longiffarion
Hook. I & Thoms., FL Ind 1: 151, 1855 crin Hook. ., Le. 88; Prain, Lo ¥30.

Trees, Leaves ovale-oblong or oblong-lanceolale, scuminate,  adpressed
pubcscent beneath, 12-25 5 5-11 cin. Flowers solitary or 2.3 tapether, axiltary or
in axils of fallen jcaves: bracts basal. Sepals lincar-lanceolate. 243 % 1-1.5 mm,

“Ilhrl-iJ =1 Thadaelee wualonw vrawmabliafe]l dmemae sabalem e lomear e i wm— g o
e el & ULy Ouust ‘n.|r|:|.|u|u¢ 10PN l.l'l.rll.ll.lb'l.ﬂl:“..l..-'«l!“l.\..‘ I.“I,“..'IJ.IIL 'I.l.:l‘ an 'I.II_II_I.I"H..

apex, 1.5 -2 = 0.4 - 1xh em. Siamens many, ¢a | mm long. wop of the copneclives
rounded. Carpels 6 or more, c2 2 mm long; ovyles b-many; style linear, stigma
concave. Ripecamels many. 2-3 vm in diam, subglobime, glzbrous, stalk 1.5-2 cm,
Sceds many.

F{. . Feh. - March; Fr. ; May. N. Bengal, Indian Botzanic Garden, Howrah.,

4. Milinsa macrocarpa Hook. f. & Thoms.. Fl. Ind. | - {50. 1855 ct in Hook.
I.. . 86; D Mitra in Sharma er af. fe. 218,

Small trees. Leaves lanceclate or nammowly oblong, long acumanate, 12-20 x
4-6 cm. Flowers in fow-flowered cymes, sometimes solitary, extra-axjlacy o
tenf-oppased, pedicels 5-8 em fong: bracts ovate-lanceolate, Yue above the base.
Sepals ovate, acute. 8- 10 X 6 mm. Ouvler poetals Hke sepals. mner broadly ovale.
ablusc or subacute, hairy fcar margin and tip, 10-15 % 5- 7 mm. Siamens many,
cii 1.5 nun long, top of the connectives (Tat, filaments promincnl. Carpels many,
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cq 2.5 mm long. spathulate; style short; stigma broad, blunt. Ripe camels many,
12-16 mm long, oblong or ohavoid, stalk as long as fruitlets. Seeds 1-2.

5. Miliusa velutina {Dunal) Hook. . & Thoms., FL. Ind 1:t51. 1855 el in
Hook, €. l.c. 87, D. Mitra in Sharma ef al., f¢. 222; Prain, Le. 130, Uvaria
vefuting Dunal, Monogr. Anon. YL 1817, U viflosa Roxb., Fl, Ind. 2:664, 1832,
“Dom-sal™ (H).

T cuwsnnn

[ B Y TN | ST "t .llrn.la 4
I_IIIZI]E,L- ll'\f\.- I.F'II.I.'I]L-]I E\.?]

acuminate, 15- 3& x 7- l? em. both nurfas.c:\ vciw.ly lomentose. Flowers few in
leat-opposed cyme; bracts suaute, basal, Sepals ovate, acue densely tomentose.
Pctals outer sepatoid, inner broadly ovate, slightly acute, densely tomeniose
outside, glabrous insyde, (0.6 - 1 % 0.6 cm. Stamens many. ca .5 mm iong, top ol
the conneclives bluntly apicualie, Carpels many, ca 2 mm long, oblong: ovaries
velutinous; stigma subsessile, bilobed. Ripe carpels many, ovoid or oblong; |
1.5 cm in diam. Seeds 2.

Fl . Fch. May. Fr. - June  Oct. Malda, Midnapur, N. Bengal, Purulia, West
Dinajpur.

- 9 Poypyarsa Bwme

Trees or shrubs. Leaves glabrous or pubescent. Flowers solitary or a few,
axitlary or leaf-opposed or on woody tubercles, glabrous or pubescent. Sepals 3,
valvate. Pelals 6 (3+3), wvalvate, subegqual. Stamens numerous, cuncale,
connectives produced with vanous shaped appendage. Carpels indelinite, oblong
or angled, with 1-2 ovules sometimes 5; style almost absent. Ripe carpels few o0
many, berry usually stalked. Seeds 1-5.

A genus with ca 120 species in 8.E. Asia; 4 species in West Bengal.
1. Pctals up to 15 mm long:
2. Petals equal in 2 seriey; leaves acule or acuminate 1. P. cerasoides

2. Petals unequal in 2 series, outer shorter than inncr:
lcaves nbtuse AP suberosa

1. Petals more than 15 mm long:

3. Trunk with conical crown; leal margins undulaie;

pelals thin .2, P. longifolia
3. Trunk with no conical crown; leal margins straight
petals thickly coriaceous 3. P ximiarm
1 “A lrn F! S ! s

I IR&0- Honlk | &
. . RAISF ll.\f'Ll'l\ s e

nl T
8?2, D Mnm in Sharma ef af.. Fl. India
Pl Corom. 1:30.L.33. 1795,

‘l v -
11 & UIJ“.I-III“ I-I.-l.ﬂ l\lLﬂ L L L L )

P LY. P Rravh 1 Bc{ld
Thoms. in Hook. f., FL Brit. India 163, |

{"}

'\l-nl'

LUl P IR LD I D T I | I F . Y
Dy LU (1), FOLMOSS lUl’.J‘. I"dI'IJUIl
Shrubs or small trees. Lcaves oblﬂng-lancenlate or lanceolate, acute or
acuminate, 8-18 x 2.5-4 cm. Flowers solitary or 2-3, axillary or extra-axillary,
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bracts 1-2, leafy, basal or sobmedian. Scpals ovale-lanceoline, 3-5 » -4 mm,
hairy ouiside. plabrows within, Petals ovarc-oblong, acute. thick, -8 = -5 mm,
Slameans aumerous. ca LS mm long, wop ool the connecuve T, Cacpels many., cq
2w ong, finear, fairy: stigma skightty curved. Bape carpels many. broadly
v, ew | oemy dong, apiculise. regldish-brawn. Seed 1.

FEoaqpril - July: Fooz Sepl, - Dee. Midnanor,

2. Polyalthia lomgifolia (Sonnert Thw,, Fowm, P eyl 398, 1864 Huok, 1 &
Thoms, in Hook. 1 Le 620 10 Matraoin Shornn ¢f of,, L0 274 Trian, Lo |33
CAvario femgifolic S3onoer. Voyage aux Indes 20 23300 §31. 1T7RE,
{Beng. ), "Debodaru” tOr oy " Ashoka™ tH .

Talt trees with a comical crown, |caves mrrew, langeolule, acuminale, 15-23 %
34 cme margin sndulate, Flowers many. suh-ummbelled, axiliy. greenish, bract
sub-median. Sepals connaw ol base, booadly traneular, seule, reflexed, 1-2=0-1.5
mun Petals linear, seominate. briad ae hase, 152002 o Siamens pumierous, oo |
man lang, top of the conncelives convex, Carpels many, o 1.5 mm long lincar,
shipina subglobose. Ripe varpels numerous, ovaisl, oase at both emels, ca 2 om
lomg, yellowishe reddisiv o black with e stdked, Seaed L loogiudinally
rromved.

"Dhepddang”

Moo March Mayo Feoo o June-Sepl. Severud herticultoral vanictics ol his
arpameial tree wre plinted in U sandens hirogghout West Beagal,

3. Polyalthia simiarum (Hook U & Thoms )y Hook, & Thoms, in Hiwk, T,
Lo 630 T3 Mitrain Shuanma e o, Lo 276, Criarpre dian simfervinr Book, 1 & Thoans,
El Ind, 1142, [855; Prvin, foo 133, "Dighi-hentin” iSanih g, "Oilue” or “Mongai™
{0 "Boga-kamla®™ {Duars .

Trees. Leaves svate-ohlong er oblong-Linceolile. entire, seite ar shortly
aeominate. glabrous, 15-30 =5 11 oo Flowers i laseicles ol 3005, in axils of
lallen leaves or on whercles of old branches; brigcts smadl sub-median and basal,
Sepals ea 2 5005 mm. obiusely trgnguiar, reflesed, pubescent outside, Petals 2
I % 3 ALd omeodnner ser slightly larger. lincar lanceolue, acete, thikly
coraceous, paberelous ouside, glabrows mside. Stamens nunerows, less than |
mana, sehglabose, top af the connectives almsst roand. Nal, Carpels many. 1 mm.
avule | stigma spathulate, Ripe carpels many. 3.5 3.5 em long, ovoid-clliptic.
apiculate, glabrous, orange red we bluish black, sipitate. Seed L oransversely
striate,

FLooAaprd Aug. Frocduly Nowv. Darjecling. Talpaizari.

4. Polyalthia suberesa (Roxh,) Thw. Loum, P Zeyl 398 1864 Hook I &
Thems. in Hook, T, Le 65 00 Miva in Sharea e o, Lo 278 Prain., Le 133
Ehvarder suberoxa Roxh, PL Coemy. $0 34, LT85 o Fio Ind, 22 667 1832

411

"Kukurjom®, "Barachali (Beng .

Shruhs  or smalt trees. Leaves obong  or  oblong-lanceolate,  obiuse,
d- 1050 8-3.5 cm. Flowers solary, rarely inopants. extra axillary, with munuie
acute bracis i base of the pedicel, Sepals ovae, acute., co 2% 1 mm, Petals o0 6 x
4-5 mm. reddish-brown, ohlong-Tanceolate. acote, refexed. thickly coriaceous.
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Stamens ca | mm. top ol the connectives slighilly convex, Campels many, ca 2
mm loag; stigma trianguiar. Ripe carpels many, ca 5 man in diam., purple: staik
slender, (05-1 em. Seeds -2

FILooApell May: Fro:Oct Dec. Bankura, Heoghly, Howrah, Murshidabad.
24-Parganas, West Dingpur.

rarcly unhcxual wrmm.ll ur ]cai uppmcd B few I'Iuwuud CYIMOs, Somelimes
solitary. yellow. purple or reddish-brown. Scpals 3, ofien connate below. Petals 6
{3 + 3} free. sometimes conpiate a1 basc., Stamens numerous, outer semefimes
sterile, ovoid-oblong, iruncate or sub-fuliaceous., top of the connectives produced.
Carpels many, avaries lincar-oblong; style short, thick: ovules many, 2-seriate,
rarcly lew and l-serialc: torus concave. pubescent or tomentose. Ripe carpels
many.dry or berries. oflen sweet and edible. Seed few to many. 1- 2-seriase.

A genus with ca 150 specices in §.E. Asia, Australia, New Zealand & Alnca; 2
specles in West Bengal,

. Petioles enr | em long: pedicels 0.7 - | cm long; ripe

I. Petivles ca & mm long; pedicels 2.5-4 cm long: ripe
carpels ovoid 1o subglobose, stalk 2.5-5.5 cm long 220U hamiltonil

|. Uvaria cordata (Dunal) Alston, Hand-book Fl. Ceylon, Suppl. 6: 4.1931;

[D. Mitra i Sharma er of . Fl. India 1: 289, 1993, Guatteria cordata Dunal, Monogr,
Fam. Anon, 129 ¢ 3 1817, ff Mo rand |1.le Bax Fl Ind 2:&43 18317 Honl

= ARF 4 Rwl i FESEE VA B FRAAAR TR ey A BTSN

(. & Thoms, in Hook.f.. FI. Brit. india |: 49. 1872: King in Ann. Roy. Bat. Gard.
Calcuta 4 : 19. t. 10. 1893; Prain, Bengal P 1 : 129. "Bagh-runga” (Beng.),

Large scandent shrubs. Leaves elliptic-oblong 1o ovate-oblong, 13-28 X
6.5-135 cm. cordate at hase, abruply acuminate at apex. stelliie-pubcscent,
Flowers 3-5 in extra-axillary ¢cymes, bracts 2. Sepals 1.5-2 cm in diam., connate
mto a cup, stellate-pubeseent, Pcmlw reddish hrown, puhe'-.Lcm broad-rotand,
uknuul 1971 &8 v Q 1

MR, 1.5-1.3F A WG 1IN M
mm long, ferile, ouler ones sterile and longer. Carpels 5 mm long, lincar; stigma
sessife truncate. Ripe carpels many, 2-4 cm long. scarlet. Sceds many. in 2 rows.

t vt ooar WL LR BMR ek = ommomm wa

Wiln age, Stamens many. wnner 5-7

FL: Junc - July; Fr.: Aug. - Scpt.  Ncar Calcutta; Indian Bolanic Garden.

2. Uvaria hamiltenii Hook. I. & Thoms., Fl. Ind. 1: 96. 1855 ct in Hook. .,
f.c. 48, D, Mitra i Sharma er af,, Le. 290: Pran, Lo, 129, "Latkan” (Beng.).

Fig. 9

Scandent shrubs. Leaves clliptic 1o elliptic-oblong or obovate. slightly cordate
at base. denscly rufous stellaie tomentose below, 15-25 x 7-11 ¢m. Flowers
sclitary or 2-3 together, extra- axillary. brown lomentose, bracicate. Sepals 1-1. 2
x | em, connate at base, broadly ovate, reflexed. Petals brick-red, 2-3x 1.2 1.5
¢m, obovate, coriaceous, Stamens many. ca 4 mm long. Carpels many. ca 4 mm
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long: stigma sessile. Ripe camels aboul 1, opmge-coloored, T.5-2.5 om long.
Beeds many.
Fi o May - July: Fr.: Aug. - Sept. Teesta Valley. Darjeeling.

Fig. 9. Uvaria hamiltonii Hook. [, & Thoms.



FLOWA OF WEST BEMGAL 155

MENISPERMACEAE

{A. Pramanik & M. Gangopadhyay)
A {amily of aboul 65 gencra and nearty 350 species, mainly in the tropical and
subtropical regions of the world; 8 generg and [ specics in West Bengal,
1. Leaves peltate or sub-peliate:

2. Lamina {3-}3-nerved, basal laleral nerves running
atungside midnh Tor 4- 1} mm before diverging
putwards; stamens usually (ree . T TILIACGRA

2. Lamina 5 or more-nerved, alt nerves divergiap divectly

from The base of the midrib: stamens united inlo a peliaie
synandrium:
3. Seed surmight, fal; endocarp without condyle .. | ASPIDOCARY A
3. Seed horse-shoe shaped: endocarp with condyle:
4. Sepals 4; petals ynited, cup-shaped,
slaminal-column more or less inserted in corolla in

1 e 5 . AR

4. Sepais &-R: petals 3-4. (rec. erecto-palent;
staminal-column exerted rom corolla in male
Aowers:; in female sepal 1-%; drups glabrous . 6. STIMIANIA

1. Leaves not peliate:

5. Lamina sagittate, margins dentate, rarely entire;
stameny united inte a peliale synandtium A Pananakna

A

Iamina nol sagillate, rarely tohed, marpins entire;
stamnens free:

G, Anthers dehiscing longitudinally; stytes bifid; sced
nbloag, darsally convex:

- POV I S T S T
fo abpdls Oy a-HeTidic - % TINOSPORA

7. Bepals 9, 3-senae .5, PERICAMPYLLS

6. Anthers dehiscing transversely; siyvles cnbre; seeds
hivse-shoe shaped .3 CoocuLLS~

. ASFIDDCARYA Hook. [ et Thoms.

Skender woody climbers, Leaves sub-peltate, ovale, enlire, palmately 5.7
nerved, nerves diverging directly from the base of midrib. Flowers in axiltary
pseudopanicies, Sepals in male Tlowers 6-12 in 2-4 whorls of 3. Petals 6, with
lateral edgex jhrolled. Stameps wniled inlo a peliate synandoum; anthers 6,
transversely dehiscing. In female Mowers sepals and petals similar 0 mals;
staminodes 6, linear; carpels 3, stigma reflexed, lobed. Dropes wilk fanened
scutiform endocarp with a median dorsal rdge and thin laleral wings, ¢ondyle
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absenl, Seed straight. Oat; endosperm feshy, cotyledons oblong, diviaricate, fat
very thin, radical shori.

A menatypic gends distributed in Sooth-West China, Bhutan und India.

Aspidocarya uvifera Honk, £, et Thoms., FL Ind. 1800 1855 et in Hoak [ FL
Brt. Inclia 194, 1872; Forman in Kew Buoll, MWL) - 1000 10 10 A+B, Y84
Praranik in Sharma ef of.. Fio India 1345, 1993, "Myungarernk” {1 Lepehay,

Climbers. Peteles 7- 15 con lang, slender. peniculote al buse, insenied 1-2 num
from the hase of lamina; laminag 9-17 x 6-14 cm. buse cordale o fruncale, apek
caudate acuminate. Flowers stall. 1-3 mm long. pedicellate, Cuter whord ol
sepals green in male flowers, I -3.3 mm [ong, inner ones yellow, 3 man long,
vhuvate w broadly ellipic, glahrons: synandrinm 2 men long. cotumin thick. In
female Mowers, sepals as in male: petals parcewer; staminodes 1.3 mim dong.
Endocarp 17 = 10 mm. dorsal surfaee sparsely spinulese, ventral surface wih 2
lateral irrcgular ridges, marginal wings notched along the edge, pomied al base
and apex.

FI - May ; Fr. - May - Aup. Dorjecling.

Fruits arg edible, wsie like green grapes.

2. C1ssAMPELOS L.

Scandenl shrubs or langs. Leoves pelate, petwolate. Male inllorescence;
Aowers in axillary peduncled corymbose cymes, solitary or fascicled. Malte
Nowers: sepals 4. ubovate: petals united, cup-shaped; stamens wnited inte o
peliate synandrwm, more or less inserled in corolla. Female milorescence
clongale thyrsoid, composed of fascicles; bracts orhicular. Female Rowers  sepul
I; petads b or 2.5, stuminodes iE carpet 1. Drupes pubescent, endocarp with
dorsal ridges in 2 rews and bordered by a horse-shoe shaped condyle: combeyn
clongae, 1ereie, cotyledons Mtatencd, cmbedded in endosperm,

A genus with about 30 species in the tropics; only | varicly occurs in West
Bengal.

Cissampelos pareira L. var, hirsuta (Buch.-Ham, ¢x DC) Forman in Kew

b= T IV IRE TIE G, M laimamaemem Al e Elmneen a0 o f_, i o e T B I _
DFULL. L W UL, A RIDEGFDONYWY 1T Sodrmid of ., Lo. b L. FHFAHIO

Buch.-Ham, ex DC., Sys1. 1:535, 1817 ¢t Prodr, 12 10, 1824, €, parefra L., Sp.
FL. 1031, 1753, pra parte guoad B, Hook. 1 ct Thoms,, FlL India 1 199, 1855 g1
in Hook.[, fr, 103; Prain, Bengal PLOL136, 1963 (repr. od). U Akanandi,
Nemuka™ {Beng. ¥ “'Baral-panrhe’” (Nep. ).

Lianas. branches mostly puberuloos. Peticles 2410 cmo long:  lamina
evate-uthicolar, 3-12 % 3-11 cm, fomentose, Male infloreseens 2-5 om Jong,
tflowers many; scpals pitnse above. Female infloreseence: bracts and hracteoles
persistent, pubcralons or tomettose, scpal obovaie, deciduous, Ovary pilosc,
stigma 3-fd. Drupes obovoid. red or orange, 5-7 % 2.5-4 mm; ¢mbryo ca 1 mam
long, radicle mucronae al base,




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































