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Abstracd

The richness of the Norn of Degjiling Hills along with Sikkim and Nepal parts of the Eastern Himalays is
well kmown anid that has attracted plant lovers, explorers and hunters almost equally for the last (hree
centuries of 50, The processes of evolution worked in this part of the Himalzyas almost in an undisturbed
conditian for milllons of vears assisted by misch varied bul extremely favourahle climatic conditions and
hes produced innumerable new species, a peod propostion of which are sill endemic 1o the region, The
vegetation structure and the flora in different parts of this region have developed as per the local climatic
mpke-up, S0, when almost wopleal vegetation is found on cuter low aliiude ancas, it 13 sub-alpine to alpine
to arctic in high altifude arcas especially above 3000 m, Terai and Duars are locaied af the fect of the hills
are maimaining a contiguous rich vegelation,

The vegelation scenaria in this region is changing very fast during last three or four decades mosily due to
anhropogenic activitbes. Extension of civilissiian along with the population explosion lead 1o the ncrease
in forest extruction, rate of modification of floristic compogition, pollution content, soil erosion. pland
imtroduction, clearing of nanral vepsation s,

There is evidence that the force of evolution is still active here but the lack of proper corridor (along with
other factors mentboned abave] for pland migration will cerainly cause the wenkening of memerous Iocal
species and the rate of extinction of species will incresse in a logarithmic scale.

Like sny other part of this planet here also it appears o be one nearly impossible task to save the local
biodiversity. Just the declaration of some Protected Arcas B nol enough, Activities through ecolourisam are
alse offecting the conservation practices. Unkess we succeed to conserve the natural vegetation on this

planct the entire bicsphere will be dead withdn next 100 vears,
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Sikkim is a recenily incorpornted state of India and
Dariling Is the sorthernmost digtncl for the sate of
West Hemgal. While Sikkim is situated compleiely
mside the hills of Eastern Himalaya, mainly on the
Singnlila Range and the major pan of Darjiling Disirict
is hilly. Hills of Darjiling are the outer finges of
Singalila Range. Apart from these two hilly smess
vegetation in Ternd and Dhears, bocated at dbe fos of
Darjiling  halls, all together, forming a contiguous
vepetation snd the changes are effected mainly due o
dilferences in altitude.

Geography

Hills of Darjifing are siuated within 26% 11¢ 05" and
277 131" 10 W Istiude @nd Bepwoen B7° 39° 307 wd BR°
53" E longitude. These hills are o part of Singalilo Range
of Easiern Himalays, covering an allitudinal range of
o I35 m (al !wk.n.a.} by 3660 m (&l Phalu) The totnl aren
of Dkariling Hills is 24173 sq km {amothes 9346 4 km
area of Darjiling destrict is sitoobed in the plains of
Teran), In addition, wile sreas of Terai and Duars are
still mow covered with wery rich Soresis, which wre

A arrasponding oahar:

F-maid apdasibgmail com

eontigocus with the forests of Darjiling Hills, Table |
provided some basic information on Dagjeeling Hills,

The state of Sikkim s also shuated on Eastern Himalaya
between 277 10"~ 28° 5 N latinxde and betwesn R5° 30 -
B E longitude. The ares is enfirely hilly and the
altitude iz varving between 244 m oand 8598 m amd s
interfaced with jungle clad ridges and deep rovines
ercated by and through the mountin-rivers' speed and
emerald valleys alterraiing with their terraced hill sides
and derse forests (Champion & Seth 1968} The toial
wrea of the state is 7006 sq km of which 1889.2] sq km
s snow covered (levaraman eof af [998), The foresi
cover Is cstimated as ¢, 428 % (i 3124 sg ki) of
which 2260 % km is protected and reserve forests
(Srivastava 1993, |94}

Climatic Yariablen

The climate in differens parts of Drarjiking hills is
etremely variable, Temperature and rabiafsll on these
hills depend on numerous [actors, which include
Exposure 1o sun and wind, location, altitsde, exers of
foresl cover, development of human habitations, eic.
But, in penernl, while o nearly tropical climae &
prevailing in [oothill fegions and in Terai, il i= suh-
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ATCE:

24173 5g km
Lacatian; Latitude 267 305" w27 10 N
Langitede E77 50 30F o ER° S E
Altitude 135 1o 3660 m
[Tongiu 3000 m, Sandokphu 3500 m, Phabut 3660, Upper Rechila
3060 m)
Hasn il Highest (Kurseong, 19875 A6% 95 cm .
Ave. i Darjiling 344,96 cm Tale I Vital atatlatics
Ave, in Kalimpong 224.% em ol Diacivng: HI{t (s
Ave.in Kurssong 14523 om R0a
Rainy Diays Ave. in Darjiling 1346 days
Ave. in Kalimpong | 166 days
Ave. in Kurseong 2002 days
Humidy: HO, 58 10 05 83 9%
Temperaiure:

16%C w =107
Flaces = 3000 m: Bemmain Snow Covered for | — 4 months

adpine: in places sicuaied above 3000 m Gike Tongls
(300 m), Sardakphu (3500 m), Phalut {3660), LT
Rezchila (3060 m), otc. The annual rainfsll is arownd 300
em with the highest rminfall recorded so far is 469,95 om
il Kurseong in the year 1987, While places above 2200
m are pranc o receive snowfall in winter, the places
ahove MO m remain coversd with spow for 1 - 4
mranths ol the vear { Table 1,

Sikkim exhibits much higher diversity in climatic
eonditions. While in low altinsde arcas, as in Darjiling, a
nearly tropical climate s prevailing. it is arctic type in
high-mouniain arens, In belween thess two extremes

there are nll possible types of intermediate climatic
comditlons.

The details of climatic data are not available from major
part of the state. However, the substarizal amaunt of 5%
- 76 % of annwal rainfall is received during monsoon
and it pencrally varics in betecen 250 — 400 cm in
different areas. Almost continuows snowfall and strong
wind are the additional climatic characseristics in very
hagh altinuds arcas (Jeyaruman e af 15983,

Earliest Repori of Floristic Studies on  Eastern
Himakava

Earliest report of exploration in this area, so far known
16 s, is by D, Don in 1821, which is based on some
earlier collected specimens available in AB. Lambert's
herharium. [n 1825, D. Don published the Prodrommc
Florae Mepalensis,

Important Previeus Works

Adber the establishment of a road link with Darjiling in
| B4, comsiruction of a sanatosium, inreduction of tea
cultivation and the creation of Lleyd Botanic Garden (in
1878}, the present history of Dariling was insaned,
Sikkim was connected Lo the auter world licle earlier
though mo motordble road was available ol tha lime,
The first recognisable botanical publicaibon for Dargiling
was B node on Tonglu Norm by LD Heokeer in 1849, 1 s
followed by fwe inleresting publications from Cambbe
{IBTS, 18960 King & Pamling's (| 898) The Chrchids of
the Sikkim - Himalse cenainly mcluded many planis
from Darjiling. particularly of Teesia YWalley. Cowan &
Cowan (1%29) wnproved effectively Gamble's (18T75)

ligt of plants. Probably, Biswes & Chopra's |1956)
Commaon Medicingl Plants of Darjecling ond Sikkir
Himalgpas initisted the present history of its floristic
stuchies in Dharjiling. Publication of {oaly the first volume
of) the Flora of Davjeeling and the Sikkim Himalovas
was amother pood attempt by Biswas (1966), Hooker's
The Flora af Breitiel eaba (1272 — 1B97Y alsn mclisded
plants from Darjling. Other publications like Hara
(1965, 1970}, Harm et ai (1978, 197%, 19K2), Crierson &
Lang (1983, 1984, 1987, 1991, 1999, 20011, Mobe
(1954, 2000), Muatthew {1981 ), Obashi (1975), Pearce &
Cribb {2002) also covered the Ao of Darjiling. But, a
flora exclusively for Darjiling was missing, Most of the
earlier publications were not much resiricted with the
borders of different countries (malnly Sikkim, Nepal and
Drargiling part of India). However, Hooker (1848 - 51}
published an account of Rhodedendrors of Sikkim ard
Botanical Burvey of India has compiled the materials for
the monocotyledanous flora of Sikkim (Hajra & Verma
1996 Bul, none of these works cam satisfy the
requirement al o Flora of Sikkim.

Major Outcome fram Our Laboratory

With the District Florn Project of Bownical Survey of
Irwdia the Aoristic exploration in the district was initiated
in |983. The result of which is the preparation of the
first volume of the Flora of Darjeiing District |
Dhicatyledons (Bhujel er @, in press) Works on the
second volume [Florg of Darjeeling  [Nstrice- [
Morocodwedons] i= now in progress. Waorks on the
survey of climbing sngiospermas in Darjiling and Sikkim
Hamalayns has been completed] Samama 1598, Survey
on the floras of Meorn Valley Mationad Park (Fai 20005
arwd Singalila Mational Park also has been completed, Al
these wiorks ane based on freshly collected maserials and
A on ol collectiuns deposited in differer herbasia
Lama (2004} made a detalled work on the present status
ond distritsian of different species of Acer in Crasjiling
ned Sikkim Himulaya.

Hills of Darjiling and Sikkim share almost same foress
and similar type of vegetation in many parts. This has
tempted ws to take up some works in Slkkim and survevs
are in progress in Maemum Wild Life Sancruary and
Fangoiaking Wid Life Sanciuony. Surveys of Crop Field
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Table 2: Floristic estimate For Darjiling and Sikkim regions
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Arcas Bacterin  Fungi  Lichens  Algac Bryo. Plerida,  Gymno.  Angies.  TOTAL
& Wirus

Darjiling  WNPR HPR MPR HPR L 250 12 2900 33a2+

Sikkim NPR PR i MNPR MR 340 15 4500 S5+

HFR=na proper record

Weads ard Conposition of Sacred Groves in Sikkim ard
The Diversity of trees in Sikkim are abio expecied to
gerrerabe very inferesting and wseful data, which mighs
te helpful in understanding the vegetation of this region
in & much better way. Some other relevant works from
this laboraiory like melissopalynological studics on
naturl honey from Dariling and 5ikkim (Bera e af
15497, 2003 Mukbopadhyay 2000 Mukhopadhyay et af
2003 a,by and ethocbolanical surveys in many of
hese 1w places (R of & 'IWB; Rai & Bmu:@]}:
Ghosh & Das Mo Das et af HIOT) are also helphul in
undersianding the imporance of the greenery of
Darjiling snd Sikkim areas.

Mumerical streagib af ihe fora

The Nera of Dargiling disirict (inclisdes Teral, Duars &
Hills) appeared 10 be egually rich with is sdiscent areas
of Enstern Himalaya. Flore of Darjseling Districr J
dizotpledons (Bhujel e al, in press) has mecorded the
accurrence of aroumd 1900 specses aml varieties of
dicofytedonoes plants covering 772 penera and 139
familiez. But, 1his 1% not the complete picture as many
difficult terrains wre vet 1o explore. Table 2 provides an
estimate for the Mora of this repion,

This expresses the rich phytodiversity of this region and
cermainly justifies i coverape by Himslore Horspar.
The maist (along with widely distribuied precipitation
and fog foemation) envicomnment coupled with wide
range of temperntyre regimes is also suitnble for the
proliferabon of non-vassubsr groups of plams ke
bacteria & virusas, fungi, lichens, algoe and bryophyies.
B, =0 far there was wery Linde effon to complete these
reconds.,

The estimate Bar Stkkim i3 guite lkigher than Darjiling
(Tabde 21, In reality, there are musch more variation in

=

Table 3: Ten dominant dicotyledoroes families in the
itora of Darjiling Hills (Das 1995

Families Mo, of Species
BEREra Mo %% of dicor
SpEeies
Fabaceas {s.1.} 45 139 712
Agleraceas 59 120 [ e
Eupharhiaceas: 25 B2 4,32
Rk s L B0 4.1
Rosaceps 20 Th A.00
Urticaceas 1] al 1.2
Lamisceas i3 5T 3,00
Serephulanaceae 20 48 253
l.auraccas il 41 21
Aanihaceae | 40 211

habilgt sraciure in Skkkim, Majority ol the plams
growing in Darjlling are also growing in Stkkim, In
addition, a geod amount of plants recorded from Sikkim
ane yet o bcate in Darjiling,

This number does not include plants these are stricaly
under  cultivation, So (e  the record  of
morocolyledonous plants are concsrned, Das (1986,
1987, 1995, 2004) recorded 237 species [covering 26
BEneTa and 34 families) of nl:ru'l-ml::,-]miclnﬂus p-!unls
growing in the hills between Kurseong and Lebong via
Ghoom and Darjiling covering an altitudinal range of
130 10 2400 m. However, from our ongoing survey we
nowe expect b record around YO0 specics of monogots
from Diarjilimg Distrlet aloqe.

The recond of a very high mimber of specics in Bhutan
Flora appears ha be much exceptionad, Bul a close liosk
in thix Mora will eeveal thar mod ooly the recenily
collected specimens and the specimens deposited in
different herbaria but also records from liersone were
abso incorporated inthe enumeration. This will kelp the
explarer not only o evalumte the present flam but alse o
senrith the apparently mixsing i,

Il exploreil properly, & very rich momecolyledonous
florm will be exposed for both the regions wnder
discusann.

Dominating Families

Among the dicotyledons, ten dominam families can be
recognised for the Darfiling Dora as follaws { Tahle 33

Singh & Chouhan { 1998) corsbdered Orchidaceive ns the
mosl dominating family in Sikkim fora with s 448
specbss. From iheir estimate ten damimant familics in
Sikkim bas been recorded in Table 4

Al the generic lewel Singh & Chouhan (1998)
considered Primula (36 spp.} 5 the best represented
genus in Sikkim. This 5 lollwed by Bulbophyiium and
Pedewlarts (43 sppe each), Devidrotinm and Jencur (36
spp. eaxch), e,

Distributional Pattern

Alomg with the incresse of allitude. the climatic
condition also varies from a neurly wropical to sub-plpine
conditiens in Darjiling and arciic in Sikkim Such
change of climatic condition i having pronounced effect
oq the distributbon of Aoristic chements, There is nol &
single species of dicotyledonows plant, which can B
throughiut this altitudinal range. So, the tropical flor of
foathill, Disrs and Terai and that of the flaras of sob-
hpine and alpine regmns are completely differen, Bl
bath types are equally rich. Migrgion of some lemperare
elenienis wwards the lower subtropical rier has heen
neded inomany areps. especially during winter when o
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Table 4: Ten dominant families of flowering plants in

Sikkim (Singh & Chouhan |998),

Family Mo.efsp.  No.of sp, “eage
in lndin in Sikkhm
Orrchidaceas 19RT 448 41
Asleraceune i1 2R 26
Peacene 125% 271 2
Fabeceae (5.1.) [l 2010 20
Cyperncess 533 143 27
Rosacens 492 138 2E
Scrophularizcepe 427 12 26
Rubisceas H39 1o 17
Lamiacens 457 o5 o |
_Euphorbincene 524 o4 21

beautiful herbaceous flora flourishes i many places i
Terai and Duars, especially in river valleys {Das 2004),

Impartunce of ihe Florn

Richaess snd importance of a flora is  gencrally
recognised based not only on the total number of species
ooturring but also on the availability of imponant and
wseful plants and, of course. the extent of endemism.
The fora of Darjlling-Sikiim Hills is under exploitation
since: long. British rulers, 1o shape the huge amount of
Shorea rofusta bogs into railway slippers, collected from
these foresis, established & sawmill ai Siligui. The
tantastic amaunt of eollected bogs as recorded in the files
of the sawmill is enough 10 express the economic
importance of Dagjiling vegetation, Collection and
marketing (including export) of wild archids and other
potential omamental and medicinal plans was @
fascinating profession in these hills, Legally or illegally,
the profession i continuing Gl dase. There are
mumerous publications on the oceurrence of n very large
mumber of medicinal plants for Darjiling and Sikkim
(Biswas & Chopra 1956; Yonzan af of 1985; Yonzone ef
af 1987, Rai & Bhujel 1999, 2002; Rai o of 1998; Das
& Chanda 1990; Das & Mandal 2003; Das er o 2006
Gurung 2002; Rai & Sharma [994), The vegetations are
s rich in numerous non-timber forest peoduces, the
social and cconomic values of which can no way be
neglocied.

Exatie Flora

Along with the migration of civilisation numerous exotic
specics of plamts also enter a place. When the British
Ciovernment established & sanatorium Dagjiling for
their sick officers warking in Indin' Indian subcontinent,
they alse tried 1o creste o mote homely atmosphere with
the mtroducticn of plants, which are generally grown in
their  motherland,  Successfil inroduction  of fea
cultivation in Darjiling also lured many people 1w
migrale there. Along with the incremss of exotic husnan
population. the number of imroduced plants also
increased, Hill peogte in Darjiling arc very much fond of
gardening. For this, the process of introduction |s
continued even today. All the plants introduced into the
Drarjiling-Sikkim Hills did not liked 1o remain within ihe
fence. Many of them, subsequenily, got eacaped from
the cultivation, acclimatised and then naturalised in the
vegtlation of this arca. That Is why, todny we find.
naturalised exotics are growing even in remote plices

(Thas & Chonda 1986} Biswas (19407 remarked thar
awer 4004 plams in and arcund Darjiling are exciics, Dis
(200F) recordsd V14 species  of  naviralised
seminaiwralised’ cscaped exotics om the fora Darjiling
hills of which only 15 apecics are monocoty ledonpus
nne the resd 99 species are dicotyledonows. OF these 72
{63.16%) were probably introdwced as crraments. 3 wre
frust plants and 5 are fodder plants. Two narcatic
yielding plants, Cammabis sativa and Mn::r.l:m_la m&mm
are alsn recorded im naturalised and seminaturalised
conditson of which the first one is 8 dominating weed in
many localities. The recorded 26 species (i.e. 22.81%)
of weedy plants migrated through differeat channels and
are unwanted intruders though  growing  naturalised.
Tahbles 5 presemted different homes of exatic flora of
Darjiling hills (Das 1986, 1995, 2002; Das & Chanda
1986; Das ef af 1985; Bhajel 1996),

Like the process of introduction, the processes of
ehcape, acclimatisation and naturalisation are also a
continwows process in the vegetation. Some of the
recently  paturalised  excfics  in Darjiling-Sikkim
Himalayas include Npitalis purpurea L., Eomecon
chionamtha  Hance, Eupaiorium  ligusirimum DO,
Galingoga  guodrivadiota Buiz & Pavon, Lepidium
salfvam L., Lepidium virginicwm L., Loliw perenne L.,
Monthrefie crocasmiffora Hort, ex Momen, Manding
dosmestica Thunberg, Oenothera erythrosepala Borhas,
Chemathera  rosen  Aiton,  Owalis  teprapindla  Cav.,
Sapongrio affcinglis L Eavifraga savimenfosa LE,
Jalarum  mavritiomem Scopoli, Tithowia diversifodium
{Hemsl) A. Gray and TFrifelium dibium Sibth (Das
002)

Endemic Mors

Chatterjes (1940, 1962) has cited that 60% of the [ndian
fhora is of Indian origin and 40% of them are endemic 1o
the country, The concemtration of endemic flora is
generally high in arcas with extreme climatic conditions
Warm and cold deserts, in the similar process, penerally
contain much higher proportion of endemic flora, In
Easiern Himalaya requirements for speciation  wers
prevalent for 8 very long period. There is eniugh
indication that the process is still active in this hinzone
83 quite @ good number of new species are recarded in
the recent past (Das & Chanda | 988; Das & Lamas 1952;
Bhujel & Yonzone 19%4: Bhujel er of in press),
Maturally, working with the flera of ihis FERION ofe can
encounter with & good proportion of endemic flora

In the process, it is convenben! o treat endemic elemenls
in different categories acoording 10 their extent of
distributhon, The floristic elements  from Drarjiling
towards east lo NE Indin (inchuding M. Myyanmar) draw
d special atlention with a larger number of endemic
ipecies. The tana  awvailoble in Darjiling can he
considered  under  four  cat-epories  of  distine
weographical regions (Das 1986, 1995, 2004; Bhujcl &
Dhas 20402},

|- Taxa restricied within Darjiling
2, Tana resiricted within Drejiling and Sikkim
¥.Tania restricted within E. Himunlnya
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Table §: Homes of exatics recorded from Darjiling
Hills,

“Native place of Ma.of  “eage
distribution specles  representation
Central Aumerican region 35 0.7
Sauth American region 24 2105
Eurape and Eurasia 21 ig42
Sino-lapanese region 15 1316
A lricn iz 10,53
Cermral Asla 1 .75
Montily America 4 151
Myanmar region I Q.83
Australian region 1 .58

4.Taxa resiricied between E. Himalaoya and M.E.
Iredia

Dietails of these categories and the plants avarlabis in
Darjilirg are available in Bhuiel & Das (H002) and
Das (2004). For Darjiling Dastrict 21.26% of
dicorybedonowns planis are frealed 8z endemics,
While the first two groups of plants are definitely
“epdemic to India”, plants befomping to thied and
fourth grougs may also grow in some reighbouring
cauniries like Eastem MNepal and Bhutan,

Apert from these, endemics are also quite comimon in
the monpent Hora of ke reglon. Though a8
manacetyledonous flora for Darjiling i not available
but, [as (1936) has recorded 75 species of endemic
monocels from this region. Some such planis are:
Arismema comatum (Wallich)  Mam,;,  dringeme
speciosum var, mirebile (Schoit) Engler; Arundivelio
Fooker! Munro ex Keng: Culaathe brevicormu Lindley,
Calanthe  truliiformsiy King & FPantling: Coarloo
catheatll  Baker; Chificechifls  wsreatdes  Lindley;
Commeling sikkimensfs €. B, Clarke; Cremazira
gopendiceloiy (D, Don) Making, Galeala findlepana
(Reichembach ) Reichenbach f; Gasrockilie
corpribasis Das & Chamdn; Goodesra hemaleyana King
& Pantling Jwaoe  lerchengelti | Oay,  Lipars
breviecapa Das & Dorgay; Liparis rigerhillensls Das &
Chanda; Nervilia smerogiossa {Hookf) Schlechbe
Ophicpegon porviforus (Hook. 1) Hary, Dechiluz alba
Lindley; Peristylus aristatus Lindley; Plareathera
Biermantany (King & Pantling) Krlinel.; Plarennbeeg
Inifabis Lindley: Pleciocomia Rimalmams Griffiah
Podponaiim  cothcaril Paker, Smilax glawcopfonlo
Klotesch: Smilax  rigide Wollich, Tupinra elarkey
Hook.I'; feuxine goodvereides Lindley, ele

It is expocicd that much higher proponion of Sikkim
fhora e endemics. Bul, wnlil the siote is properly
explared it will not be possible to assess the extent of
enclemlsm, Howsaver, Singh & Choukan (1998} has
provided @ short lim of endemic angiosperms from
Sikkim,

Gaps in Exploration

(hough Darjiling is one  well-explored  ares ard
numerpus plant huntersfexplorers, including Sir 10
Hoaker vigited the place, even then wide stretches of
ihese hills are yet et explore. Though, there is one very

ofd publication on the planis growing hetween Darjiling
and Tonglu (Hooker 1849). even then most of the arcas
in Singalila National Park are unexplored. Neara Valley
Mational Park is nicely explored for ita upper reaches
{abave 2300 m; Rei 2001} but the low aktitade hills of
this park also appear 10 be very rich. Finra of Lolegaan
area, castern part of Kalimpong subdivision, hilly
regions of Mahananda Wild Life Sanctuary are puqu:r
eaplored or completely unexplored arcas, \"c,g:t_alu:ln
dructure of afl thess remote ancks ore akio nigaly
foresied, comparatively less disturbed and expecied 10
EXPOSC Many novellse.

Terrains in Sikkim are much difficult for oatsiders
approach. Again. @ comsiderable area in the staic i
permanently sniw-covered and exhibiting a iowgh o
tackle arclic climate. 5o, we find wide tracts in the state
rempined floristically un- or underexplored Singh &
Chawhan {199%) listed some areas those need immediate
asterdlon so explore ncludes Kanchendzonga Mational
Park, Pangolakba Range, Dombyong Valkey, Tankara
La, Sakyong Valley, Tolung, Zemu and Llonak Valleys.
Karchi, Hilly reserve forest, Muinam Reserve Fores,
wio. As it appears, it will take a long tme e exphire
major parts of Sikkim vegetation sysematically. 5o, we
need i waid for 8 unknown length of tme to get 8
reliahle Flara of Sikkim in hand,

Aotamical Survey of Indin has established s Sikkim
Himalayan Circhs nt Ganglok and the scientists are now
approaching . slowly towards these difficuli termains
syabematically,

Threats to the fors

Thrests 4o the flora of Darjiling-Sikkim Hills are
mrulifarious, which inclode:

» Population esploskon and consegeent clearing of
vegedation for the exterdion of serlensent and
cultivalsan

» Lopging — legal oo iHegal

® Expessive collection of Mon Timber Forest Produces
MTFM)

& Uncomrolled colleciion of medicinal and crmamendal
plamis

# Collsction of forest {loor hisnis

= Plantstion programs ising few ond mostly exoue
Apetad

s Cardomom cultivalson inssde the nataral Taress

s Selection of only one or few species for plantation

e Absence of  broad  corridors between  1he
conaeryotaries ar protected areas (PA)

o [ncreased man meade fressfire and land alide
= Too much increase in simospheric polbution

& Excessive increass of sutomob|les

= Tourism programs inside the PAs

» Absenve of public awareness sboul the need of
conservalion
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* Flourshing timber-hased indusiries

® Introduchion and nafuralization ol exptic clements,
et

Flants missing from Drarjilimg Hills

The presenily available check list of angiosperms for
Darjiling Distrie (Das 1986; Das & Charda 1987,
Samanta 1998; Samants & DNas 1995; Bhubel 1996) da
nol bear the names of numerous plants which were
previously recarded far this place at least in the Flora gf
Aritish Indio (Hooker |HT) - IB97) and in Cowan &
Cowan's (1929} accoum of waody planis of Moeh
Bengal. But, the frequent changes and sbsence of
demarcated  boundasies  between Sikkim, Nepal,
Darfiling and Bhutan In the past made it impassible 1o
determive the actual locstion of fumerous previowsly
collected specimens, Given below are the mames of
some angiospermic climbers 1those were reparted earlicr
by Gamble (1896) and/or Cowan & Cowan {1929} from
this reglon but could ot be traced during our present
(Samania 1990) surveys: Mibiscur roaraders

Ewonymus mocrocarpus Camble, Safacia salacioides
{Raxh.} Rao & Hemadri Mucwng moarsperma DO,
Drunbaria prondiffarus (Raker) van der Maesen, Derrfs
monticola (Kurr) Prain, 0 pohaochye Bemikeam,
Caesalpinia  micraphydia Hamilion,  Bawhisgg
championil  Bemham, Migsoends mariersil King,
Jarmitim  subiriplinerve  Blume, Ecdyrantherg
micrantha A. DT, Ervcibe laevigag Chaisy, Argyreia
argeiiea {Rowhurgh) Choisy.  droyreeia gL
(Wallich} Raizada, A thomsani (Clarke} Bahu, 4
silkipiensis (Clarke) wan Oastsiroom, Mpremia Lirgr
(PFrain)  Kerr, Piper  bamiltomii  CIN.  Smeitar
raxburghiang  Wallich ex  Hookf. Cadamug
coanthospatis Griffith. © flapelum  Griffith, &
lepraspadic Griffith, enc.

Prabably & good propartion of these plants are extingd as
their known arca of distribution is quite small and most
of these are endemic 1o this region.

Threatened Planis

Dhaes o 1 508 |1-|'I'-'F-I!T¢11 a list of 183 dimlylcdunuu: ared 3%
manocatyledonous (fedal 222) endemic and endangered
plants from Darjiling Himalaya, along 'Milh_ their hahi,
general disidbution (beth of place m:l altitude), local
availability ic the present population siruciure and
canservation measure . The list included 14
species {l.e. 5,.25%) endemic to the Darjiling, 93 pecies
(ie. 41.52%) endemic 1o Eastern Himalaya, 37 specics
{le. 16.52%) extending their distritustion to NE Indian
states. ¥ species (e 4.03%) endemic © Himalayas, .ﬁli
specics di.e. 30.8%) of SE Asiatic plants and 2 species
(e, 0.80%) of wide disiribution,

The avaitahility of most of these plants is extremely
panr. There are ai least 30 species in the list for which
only 1 or 2 individuals have been recorded since 1980,
Similarly, 19 species with 3 - 5 individuals and 132
specics with only ‘few plants’ (6 - 40 sparsely
distributed  individuals) are also  considered as
endangered. Some other species noted here fior which
oaly | o few populations of different sizes have been
observed o far. Though phytosociological studies have
ned been dong, even then it is not difficult & perceive
the level of threat facing by these species for their
survival and afl these plants may be regarded as in the
*Critically Endamgered” (CE) slage of ILCH threntened
plants categories. However, the populntion of many
other plant specics appears 1o be very poor but could ot
he assessed either because of their wide distribution or
due to poor knowledge about their distribution in the
habital

Some plasts, like Acomitm birma (Hamilion) Rapases,
Anemone rupicals Cambess, Bowhinla seandens L.
Heraclewn wallichi DT, Makanis ridpaudprasis [0,
Michedia doltrapa DO M weling DO, Nardorfapkys
Erandiffors DC., Raevalfia serpeming (L) Kurs, Hhewm
avirminatum Hookd, & Thomsen, Sweria chirgyito
(Roxburgh} Karsten, MHedvohim  corcineumn VAr.
fqwarrasum Baker, B greene W.OW, Smith, eic. became
rare due to over exploitation from the natural habitgt

As much as 118 specics of these recorded planis hoye

Major iosphere Reserve Matlsnal Parks Sanctuaries
Area
Darjiling  Singalila  Biosphere Neora  Valley  Na- Senchal  Wildiie
Reserve (proposed) tlomal Park Sanctunry
Singalils  National Mahananda  Wildlife
Park Sanchuary
Sikkim Ehengchendzonga Khangchendsangs Shingba  Rhododen- - I3
Biosphere Reserve Mational Park drof Sanciuary I;mm“::: Efﬁ
Barsey  Rhododen- §1lu congervarion im Dar-
dron Sartuary Jiling and Sikkim Himala.
Evongnosls  Alpie Yus,
Sanciuary
Fambong Lho Wild-
life Sanciuary
Macnam Wil
Sanciuary

Fangolakha  Wildlife
Sanciuary
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ot been observed o grow in any profected vepelstian
bul the rensaining plants were spotted in one ar more
conservakorics  like Mational Parks and Wikd Life
Sanclunries. Even though prowing o conservatories
these plants  foiled 10 increase their  populstion
sufficiently. Most of these planis grow in very specific
habital, in some cases restricted 1o one small kil slope
only, It is not possible 1o protest all thase places far in
Ml oomservalion. So. i sny special ossistance iz ot
provided 1o each of these species for the increase of their
population, ir sife o ex situ, the risk 8o their survival
will increate cvery day,

Conservation Status

Realising the importance of hiodiversity of Darjiling-
Sikkim areas Governments of India, West Bengal and
Bikkim has declansd a good rmber of pratecied areas
(BAY, Some such impartant in sife comservatories in
Dearjiling and Sikkim has been presented in Table 6,

But, these PAS are mot covering all types of vegetation.
Theere are numerous species those grow in a very small
restricted arca like one particular hill slope. If the habim

structure of that place is disturbed then the species will
b extingt,

Another problem is the ahsence of proper comidor
connecting different PAs for the migration of specics of
plants and animals, A recent anempt in Darjiling has
proved that it @5 almost impossible 0 estehlish such
corridars & the placss in between any two PAs is
oocupied or modilied by people, In many places, even
theugh the |and is hebonging to the Forest Depariment
bt there are well developed human seitl ements.
Consequences

The wide scale medification of vegeation, extenslon of
settlements and too much urbanlsmion in Dagiling snd
Sikkim is nod an isolated story, This is happening almost
roursl the year. Just the declaration of some PAs and
taking few steps 1o control pollugion is nol enough o
check the increasing delsterions effects on environmeni
ard the loss of blodiversity. Most of our major projects
are sevipusly affecting the fiture of the hiosphere,
Unksis we restrict owr activities and  substantially
decrease (he exiraction of natural resources, it will be
impossible W save the living world on this planet. And,
if we contimes then afier |0 veors there will be ne one
to aec what ofhers are doing! And, we shall prove tha
man i5 ke only species on ihis planct who is digping up
his awn grave in & smiling face.

Comclusion

The flara of Daniling-Sikkim Himalayas js vel o be
property known thowgh the process of spaciation is sill
i force in this region. But, mest of the vegetations are
now highly disturbed, Thowugh the proporiion of endemic
Mora i guite lkigh bu the conservalion messure i o
sufficient. Matura| vegetution Is decrensing very st and
nuiterois spocics peifing. extinel due 10 chamge in
habilst sneciere. || is now Wnponast o ke mmediaie
seps 0 complete the existing biodiversity ond frambng
strulegies for proper conservilion:

e Exiensive programs o compleis the biodiversaly
explaration al the area

s Saricl implementation of rules of conservation and
foresiry cperations

#  Establishimsent of more well-definesd PAs

= Establishment of vertical and parallel brood comidors
among the PAs

*  Sisingent cantrol over ecolourism
«  Mass education abou the need of conservation
= Proper braiming lar forest and enforcement persannel

*  Er it wulsplication and redmireduction of
theeatened species of plants

=  Establishment of more ex siiw conservatories al
different altitudes and in different climatic sones

»  Mlaximum involvemeni of local experis in
expdoration end conservation progroms; eic,
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