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To create awareness about conservation of threatened plants, the Interna-
tional Union for Conservation of Nature and Natural Resources (IUCN)
have published a volume of the Red Data Book dealing with about 250 plants.
Some International Sympaosia have also been held on the subject. A knowledpe
of Flora is essential for evaluation of threat and rarity, and hence the Botanical
Survey of India organised a symposium on Floristic Studies in India in 1977,
The full papers of this symposium have also heen published (Bull, bot. Surv.
India 19, 1977 publ, 1979). The publication of this velume and simul:anctmsiy
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in India. These studics made it evident that (i) precise information on
endemism is generatly wanting and (i) the status of threatened mxa needs to
be evaluated,

Till few years ago, the studies on endemisin and rarity or conservation of
plants had received very litde attention in our country and except for a few
publications, there was very little information on this subject, An acute need
was, therefore, felt to assess the present situation, Jocate important lacunae and
stimulate studies on threatened plants on as large scale as possibie.

A wminar on ‘Threatened Plantis of India’ was organized at Dehra Dun

during 14-17 Seplember 1981, Several useful rccummcndmmns were made
and these are given afier this Note.

In all, over 60 contributions were received representing about  thirty
educational and research institutions. In the present volume these papers have
been put under six groups, viz., (i} north-western Himalayas (i) western and
central India {ifi) eastern India {iv) peninsular India and Andaman and
Nicobar Islands (v) special groups and (vi) cryplogams,

Some editorial changes have been made in order to bring unilormity in

trle AF rrweaniation  As econsiderabis time l\a:l nlrr-t.rlu rlaresl sisen the
TR A PINSUTOARTIUN. S LUREEULIa L R diina wasmprlAAE GIERLE AR

symposium was held in 1981, to avoid further delay of t’hls publication, proofs
could not be sent 1o authors.

Naturialiats in India and aborad would have nated with much satisfaction
that the Recommendations of the 1981 Seminar have generated, during last
two years, not only much work and data on this subject, bul also great
&wareness, concern and concrete action for study and comservation of

endangered biological resources in this region,



We hape that this publication will be useful to all those who are interested
in naiural heritage of India i general, and the rare and endangered plants and
their conservation in particular.

Many institutions, scientists and others helped in the organisation of the
seminar, and it is not practicable to thank all of them individually by name,
The Department is grateful w all ol them, ‘Fhe help rendered by the staff and
scholars of the B8 1L needs pavtcular mention and appreciation.

Botanical Survey of India 3. K. JAIN
Botanic Garden, HOWRAH-711103 R. R. RAQ

December, 1983, (Editors;




SEMINAR ON ‘THREATENED PLANTS OF INDIA' {DEHRA DUN, 14-17 Sept. '81)
RECOMMENDATIONS

It is recornmended that :

{§} A very select list of species, which are in timmediate danger of extinetion and which need
protection frehabilitation, be drawn up alter collating the data presented by the various speakers
during the Seminar and other availabic work. This list should identify the following priorities.
{a) Species in immediate danger ol extinction; (b} Species sericusly threatened; {c) Species of
tare occurrence and of unigue botanizal andfoer ceonomic interest inctuding endenncs.

Asgesement e snade for cach one of these specics regnrding  (a) present suuus, (b)
distribution, (¢} habitat and eccology, (d} I:-inlogy aml potersial value, {¢) cultivation,

I‘l‘\ ,la-ﬂ--u-.r wnd P lemtmabiaes  girmilalbis {ianms In avar Hahle iwl‘ e tha aluiea
CECDIPUGT AN Hiusiraliogna &vaniaoee. 208 I AVEHNEdE orimagion on the alaove

aspecis to be filied by circulating the data sheeis to workers in 1he arca concerned. To make it
practical, initially a list of 100-200 species be drawn and work siarted on those species.

(2) that an effective communication be developed between Bolanical Survey of Iidia and the
University Botany Departments and other research institutions engaged in such studies, (0
impiement the objective outlined in (1) above.

{3} that an efective convention be established fur the deposition of speciinens/data in regard
to ihe categories of specivs mentioned under {1}, a1 the Gentral National Harbarium Calcutia,
Duplicates may be deposited in any olher recognized herbariz of the country e.g. FRI, NBRJ

and Blatter Herbariwm at Bombay.

{4} that special exploration parties be sent tw specified areas for nusking quanitalive assess-
meni of the preseni siatus of the species in immediate danger.

(3} thar sclected, limited arcas from ali over the country, rich in very rare, Lolaii-
cally interesting, economically important plants including wild relatives of cultivated planty
be declared as Sanciuaries where collection of plan is aiicily prohibited or regulated. As
examples, an Orehid Sancwary, a Rhododendron Sanciuary, an Alpine Sancivary, an Island
Sanctuary, a desert Nationsl monument, sacred groves, cte, are suggested. These are in addition
to those areas which are already declared as protecied ones {Biosphere Reserves) wader various
other prajecu/programmes like MAB, Nalional Parks, e,

il thpe Hul\lmitu [oidere relating 1o the need for pumulnr dizerimination in colleciton of
(L e % =0 == Pl s CUaTL L O
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saree material (hke lern allies, inseclivorous plants, ete.} cmmnmniy required for Lhe clzss room
be widely disriluted among the instilulions so that the students are enabicd to appreciate the
danger of over-collecting gnd destruction of habitaw due 10 indizcriminate collection. To ereate
awareness about rare plants, postal slamps be printed on such species, and literatuer be created
for children.

(7} that a permanent coordination ccllfunit be ael up at the Headquarters of the BSI 10
tversee the implementation of the above recommendations. 1 there is no provision Tor this in
the schiemes of the Departiment al present, Government may be approached for necessary astion
iz the present Plan jsctf, Till then, FOSSCEF may coordinate the activities in this regard.
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{#) that arrangements be made for wider amd more eMective disttibution of the booklet al-
ready prepared by the Deptt. of BSY regarding methodologies of collzction of data in the held
and Herbaium and clear definitione of the expressions: “Rare’, “"Threatened', “Endan-
gered”, “Endemic flora”, etc. be circulated.

{9) that priosity be given for the publiration of results of the workers in the various scientifie
snstitutions/University Depits. relating o such rarg/threatonedfendemic species; if need he a

special supplement of the Bulletin of the BSI be Lrought put at periodic intervals.

(18} Some space be providedjallotted in cach Botanicai and Zoological Garden far growing

rare plants. The Zoological gardens be preicrabiy called Biotogiral Gardens:
(11) Cryplogamic flora should alse be kept in view in ali conaervation programmes.

(12} To avnid wastage of cifort on superfluous names or doubtful taxa, the taxenomy uf
threatened specics be sotied out.

PROGRESS ON RECOMMENDATIONS

The progress made on these Recommendations in last two years is mentioned
below in brief ;

1. List of species which are considered rare or threatened have been published
for scveral states or regions of India. Many of thesc have a mention of status
of taxa, A list of one hundred priority species has also been prepared, mainly
for the purpose of multiplication of piants.

Work has been initiated on evaluation of threats and occurrence of rare
species. An account of rare orchids of northeastern India, illusirated with
distribution maps has been prepared.

2. Studies have been taken up jointly with some universities and colleges on
detailed microlevel floristic studies in selected districts of the country.

3, Most axonoimists working on higher plants are depositing types of theic
ncw taxa in the Central National Herbarium, and isotypes in regional herbaria,

4, Special field work has been done on certain rare or endemic plants like
species of Coptis, Paphivpediium, Carex, Calanthe, Hedychium, Isachne, Swertia, Sedum,

Genliana, eic.

5. The Directorate of Wild Life in the Department of Environment and state
governments have gready intensified activities on protected areas and increased
the number of national parks and sanctuaries in the country, The ecosystems
of some proposcd sites for biosphere reserves are under study.
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6. Publicity literaturc hay been brought out in the form of picture posicards,
calendars, posters and booklets, and programmes like essay competitions,
nature study camps and sit-and-draw competitions organised by scveral oflicial
and nongovernmental organisations. Steps have been taken also to inciude
education in conservation in school syllabi,

7. Some plan programmes and funded projects aimed at the study of
ecosystems and threatened plants, and for promoting and coordinating conser-
vation activity have been initiated in the Botanical Survey (BSl) and certain

other instituiions.,

8. The Plant Conservation Bultetin started by the POSSCEF in the 85I
has articles on definitions of many conservation terms, Four numbers of this
Bulletin have been published.

A special section called CONSERVATION SUPPLEMENT has been
d d to the Bulletin of RSI

.
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10, The experimentai gardens of the BSI have set apart seclions {or rare

nlant‘g, Tha programme has vet to b adnpte-"] 'h-u Vnnlnulg_ﬂ_] gardens,

A directory of Botanic Gardens in India was brought out, as aiso the drait of a
GREEN BOOK containing a list of rare plants being grown in gardens of 851,

I1. Cryptogams, particularly the vascular cryplogams, have received
attention now. To facilitate evaluation of their status in India, a Dictionary of
Ferns of India has been prepared.

12. A preliminary catalouge of about 800 threatened plants of India has been
prepared; and as far as possible the taxonomy and romenclature have been

updated,

It is realized that much more remains w0 be done in the arca of study and
conservalion of threatened plants of India.




INAUGURAL ADDRESS

Prof. M. B. Razapa. FN.A,,
250, Circular Road, Dehra Dun,

It gives me great pleasure to be here in the midst of you all and to have the
apportunity of addressing the distinguished gathering of botanists of our country
at the maugural function ol the seminar on “Threatened Plants of India"
organised here at Pehra Dun by the Botanical Survey of India,

It is now realised all over the world that several thousand species of plants
and animals arc threatened; many are critically rare and a few afready extinet.
S1udies in some parts of the world have shown that on an average alwut 10°;
of vascular plants fall into one or the other category of threatened species.
Many countries in the world started taking stock of their rare plants more
than a decade ago and have by now developed provisional or fairly accurate
lists of their flora. Some work on this aspect has been initiated in our counry
also and accounts of 108 and 134 such species were recently published by the
Forest Research Institute and the Botanical Survey of India, respectively.
Ironically, most of the species in the two works are common. Many species of

our flora have not been collecied for many decades, some over a century,

g.ﬁimrﬁ' Jh‘bﬂf‘:-ﬂ = e ﬁﬂl‘r lrvlnu-r-\ "\'u |1’Il‘l':'l‘ Tariuas f*n]lﬂa"r;nﬁt- ;n enirt s b SR e P Y
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these types do not exist in Indian herbaria. It is necessary to bring out all such
lacunae in our collections and knowledge so that intensive search may be made
for them in the field or in the herbarium, One of the important sources of
infermation on rare plants is personal knowledge and observations of field
botanists and foresters. They must get together, discuss the relevant issues and
decide the future course of action. This is preciscly why this seminar is being
prganised, which could not have been more timely, considering that i will
bring out a fairly correct assessment of our endangered flora which will no
doubt be an asset, in the light of the eavisaged “Regional Workshop on Conser-
vation of Tropical Plant Resources in South East Asia" which has been

sponsored by the Department of Environment, Government of {ndia and will
be held in 1982 in Delhi.

India with its varied climate, high mountains in the north and sea on the
other three sides, supports a rich {flora of tropical, sub-tropical, temperate and
alpine vegetation. Our country is third richest in the world after Brazil and the
U.S.5.R. in the number of plant species. It is estimated that over 15,000 species
of Angiosperms and Gymnosperms occur in India, of which approximately
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1{3rd are waoody species. 1t 15 also common knowledge that our forests with alt
this vegetation are svadually deereasing, Whereas we should have at leass
334 of forest cover in order 1o have harmonius ecosystems, we are at preschil
left with a mere 2377, Activities such as conservation of flara and allorestation
should, therefore, go hand in hand and must be given top priority. Other
spheres where concerted efforts are necessary are the preparation of identifica-
tion manuals, regional and national floras and publications with regard to the
development of the hahitats, work on endemism1 and the effects of ailien and
exotic plants on our native flara. These call for coordinated stuckies by our
Botanists and Fovest (Mlicers and their role in these impartant tasks cannnt e
over-cmphasised,

Inereased human population in the last few decades demanding development
in various spheres has resulted direcdy or indireetly in sudden and often far.
reaching disturhances in natural ecosystems. The growth of large urhban areas,
construction activities such as dams, bnildings and roads, encroachment on
vast areas of forest lands for extension of arable land, shifting cultivation,
defence activities and mining operations are examples of direct onslaughts on
nature, which have steadity depleted our natural resources. Besides, pollution
resulting  from  urbanisation, industrialisation, excessive use of chemical
fertilizers and pesticides have in no small way, contributed to the environmental

eca-imbalances, aflecting the very survival of Wild Life.

While the rapid disappearance of some beautiful animals due to man’s
activities resulted in a realisation of the urgent need for protection of such fauna,
the situation remains unchanged for flora where surprisingly not much has
been said or done to protect aur even more valuable wild plant life of India,
Conservationists and naturalists gave their attention oniy to conservation of

i ies i i i at wild 1 pmal life!
in the vear 1968 at a Conference of UNESCO 1hat the probloin of conservation
of fora was appreciated and scveral recommendations were made urging the
Intcrnational  Biological Programme (1BP), the International Union for
{Comservation of Nature and Natural Resources (IUUN) and various other
international and national organisations 1o initiate work on these problems
including the protection and preservation of wild flora in natural habitatsfeco-
systems by establishment of Nature Reserves.

the causes of threat? (4) What are the possihle measures of conservation? (5)
What data are necessary [or planning conservation? and finally (6) Why should
we worcy if some of our many endangered species becomne extinct? While I have
already emphasised on the answer 10 the last question in sufficient detail, I leave
the other questions to be answered by the  distinguished botanists who
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have come to attend this seminar. I would, hawever, like to elaborate here on
two aspects, viz, causes of threat to plants and protection of their habitats.

It is well known now that several plants have become extinct due to certain
natural phenomena such as land up-heavals, vulcanic eruptions, glaciation,
protracted periods of rain or drought, expansion of deserts, forest fires and
depletion in the geological past. While such natural processes no doubt led to
the extinction of plants, the resulting new environmental conditions have also
resulted in the evolution, speciation and migration of plants. Besides, thought-
less commercial exploitation of entire plants, roots, rhizomes, tubers, bulbs,
sceds and fruits for rapid financial gains has been the prime cause of depletion
of ecomomic plants. Rousolfia serpenting, Coptis teeta, Dioscorea delividea and
Podophyllum hexandrum serve as glaring examples. In certain other cases species
are said to have become very old or senescent and suflered genetic depletion,
thus becoming ynable to adapt to the new environment, eventually leading to
their extremely confined distribution. e.g. Ginkge biloba and Metasequota glyplo-
stroboidrs, Apart from these the vigorous competition with allieon weeds and
effects of plant-pests and discases have also been sources of threat 10 several
native plants. Mikania, Eupatorium, Parthentum, lichhornia and Lantana are some
lamiliar examples of exotic plants adverscly aflecting our native plants. In
India the real threat to plants lics especiaily in areas which are subjected to

villages and agricultural lands. Such areas lie in the entire length and breadth
of our country in the hills as well as in the plains. Incidentally, these areas also
ﬂbuuud in tourist apul.a and puguluusc centres which aitract }a:ujq'ﬂ crowds who
cause damage to the fiora. It is a matter of relief that the Government of India
has lately banned or imposed restrictions on the export of certain species. The
forest departments should work as custodians of flora and fauna to check ilegal

trade in these species.

India is one of the signatories of the Convention on the International Trade
in Endangered Species of Wild Fauna and Fiora {CITES, 1973). It has been
ratified so far by 43 countries for strict rcgulntion and conirol of trade.

J. WSy |4 sl mmsnatmeds e i liosnd aceme AP, I T N e N g
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the country of destination will cooperate by obstructing the consignment. The
National Committee on Environmental Planning and Coordination {(NCEP(:)
and the National Committee on Man and Biosphere (MAB) have also heen
concerned with the protection of habitat having natural vegetation. Several
such areas have been identified for censervation and preservation as Biosphere
Reserves throughout the country. Setting up of Germ Plasm Banks and Gene
Sanctuarics to protect areas rich in wild relatives ol certain economic and
cultivated plants has also been suggesied.

The Botanical Survey of India with its main Botanic Garden at Howrah and
the Regional Experimental Gardens established at diflerent altitudinal
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locations for acehimatisation of plants of different ecological conditions; the
Farest Research Institate and Colleges at Dehra Dun and the National
Botameal Rescarch Tnstitate ar Lucknow and several other BotanicalHopti-
cultural/Foresiey Centres i the country have in their holdings many rare,
endemic and threatened plants, Several species of Orehids are also under
cultuvation and protecton in the National Orchidaria of the Botanical Suvvey
of Tndia at Shidlong., Yercaud and Caloutta, These actvities alling under the

category of ey Vi conservation, however, need 1o be intensified. As a matter of
fact both ir sefw and ex site conservation are cqually important if, we have o
save our preciows plant heritage considered as threatened from bhecoming
extinet.

Before T finish, T must emphasize that very vigorous efforts are required to
proicet remnaant popalations of the rare and endangered species of plants of
our country. Uiforts should e made to mainain representative collections of
spectacular species that are at present in undisturbed habitass, Eneouragement
should be given to (he establishment of National Paks and Sanciaaries where
threatened plants can multiply. Indigenons species of wild plants should e
preserved in maximum variety and reasonable abundance. Concentrated eflorts
should be made to establish natural aveas for the preservation of the species,
their hahitats and representalive samples of ecosysiems,

In a targe conntry like India, conceried, united and vigorous eflforts of all
are necessary 10 ensitre that the natural heritage of its rich plant wealth,
particularly rare and endangered specics of plants is not only protected but
continue to survive and serve not only our material but also scenufic, aesthetic,
cultural and even spiritual needs.

[ am conlident that the distinguished botanists, foresters and naturalists who
have come here from all over the country 10 take part in this seminar will pay
adequate attention to the poinmts made by me, discuss the pertinent issues
so that meaningful appreach as (o the solution of the problems in question are
achieved.

It will be then left to the Governmment to execute the suggestions and
recommendalions made by this august assembly of scicntists, I hope the
authorities will rise 10 the oceasion and realising the impertance of the subject,
will provide neeessary fucilities and infrastrueture to give the ideas a practical
shape.

I olfer my good wishes to the seminar and wish that irs deliberations bring
out fnitful results. While congrawlaiung and thanking one and all who haye
worked hard to organise this conderence, U declare the seminar on “Threatened
Plants of India™ open,

JALHIND



KEY NOTE ADDRESS

An Josight into the Problem of Threatened Plants*

5, K. Jan
Director, Bolanical Survey of India, Howrah
&

Principal Investigator, Endangered Flora Project { POSSCEF).

This Seminar on Threatened Plants of India is being held at a time when
there is globa} concern for conservation of environment. Natural causes
such as floods, landslides, droughts and technological developments are
disturbing the ecological halance resulting in chain reactions with long-range
consequences. One of the significant links in this chain is the loss of vegetal
cover, The factors causing loss of vegetation in a certain area are not the only
factors responsible for loss or threat to certain species, Several other circum-
stances cohtribute to it, A reasonably comprehensive list of these factors has
been drawn up by the International Union for Conservation of Nawre and
Natural Resources.

Where do we stand in India with regard to our knowledge about threatened

plants or measures for their conservatior ! Our infermanlion on threatened
plama is very poor. Lack of adequate knowicdge of the full flora of our counury
has contributed to this ignorance. More importantly, we have not znalysed
tven the available data from our floras, literatsre, collections in herbaria, notes
in our field books, haldings in the botanical gardens or reports of rarity in
scientific publications.

What are the tools for study, or evidences of threat or rarity, 10 our laxa ?
Absence of collections at regular intervals in herbaria, long gaps in collections
ar sometimes decline in population and failure o locate any particular species
under search have been used as signails of rarity. Whereas such analysis could
be considered as better than no data at all, these have serious hmitatons or
handicaps. The species might have been originally described on a stray
collection from a spot not visited frequently.

Qur experience of analysing the cases of several rare or threatened taxa
shows that there are inany pitfails in evalvation of rarity or in suspected decline
or expansion of distribution, based merely on old herbarium records. A species
abundant in other countries and its record or report fram our country based on
a stray collection should not be treated as rarity of the species.

—

*In view of wide interest in the subject, a slightly modificd version of this Address was
whio published in the indian Nationa) Science Academy, News Letter No. 66 @ 1.3, 1981,
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Similarly, distribution of a species in our country must be mentioned when
rarity of specics is being discussed. It would be appropriate to discuss rariy
only for the specics which are endemiv 1o India or at least Indian region and
which will further qualify by restnicted distribution. Only in the case of specics
heavily coliected tor cominercial purposes, species distribuled in several states
may be considered adequate for discussion nnder threaened piants,

Sometimes we are inclined to consider endemism on an tven maore restricted
basis and 1ake only those species as endemics which are confined to one district
or Stare. In surh cases, it should bc useful 1o menuon the number of endemics
1'01 1_111: “llllIL l.Hl.ITliTT, TCPresey e ‘lil the flluu l..ll '| "L‘f"c ru l.l.lt_.II l.[n;: faxa
whose total distribution is confined to that State or resion dInnc To claborate
the point further, under the category : taxa endemic to India, one can include sub-
groups like species confined anly 10 peninsular India or eastern India or north-
western [ndia or species common to more than ane of these regions or States.

Some endemie species are restricted to very small areas, ¢, the well-known
pitcher plant in Mexhalaya or certain ﬂpcucﬁ {hlw Uycas beddomer) contined
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quahf‘y tor the threatened category. Opposite to the lerm ‘endemic’ s the term
‘wide' used I piwtoi.,-:,t);jmplm al discussions. "ﬂldc is applicable only when
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It would not be proper to use the term wide kor a species commeonly disiributed
only within our couniry,

|

Our nation of percentage of endemism in India ks based on Chatterjee’s work
ch 12 about half o ety ald . Mare than GO per cent af the dl(_‘['-i_\.r!gldrylw

were csmnatt:d as endemics, Recent analysis of many families, particularly
monocotyledons shows that this figure may not be more than 33-40 per cent

Temanr

now,

While talking of extension of distributton ol rare taxa, one tends to consider
type locality as the centre or even limits of distrilsution, and collection of taxon
from any area other than type locality Is considered extension of distribution.
In such cases, it is necessary (o examine carcflully whether in the original
protologue any paratypes were mentioned fiom localitics other than the type.

The importance of critical taxonomic evaluation c3nno be overcinphasized,
While making a swudy of endemism in monecots of India, we recently found
that many taxa considered endemic for over a century, were synonymous with
the species occurring in far distant places and hence were not really endemics,
e.g. Sarcanthus macredon {Tamil Nadu) has heen found to be synonymous with
Cletsesterna discolar of 8. E. Asia.

Assessment of Threats

The estitnation of threat is mosy qualitative, but smnetimes eHorts have been
made o0 quantfy it, The qualitative asscssiment is based generally on ficld
observations, a visual dechne of species, lesser [requency of collecuon, long-
spaced collections und such other reasons.
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Range restricted 10 isolated localities, yet they occur in large numbers in
each locality.

2. Occur in small numbers but in many localities.

3. Oeccur as few individuals in few localities, or in one locatity.

In California, the botanists gave four characters: R—rarity; E—Endanger-
ment; V—Vigour and D-—Distribution.

Perring & Farrel {1977) have given threat numbers (TN} to species,

In Britain, all species are recorded on a 10km? grid. If a species was recorded
in X no, of squares in the past and is now in only ¥, Y/X gives a figure. This
figure is taken ag :

(i) 0 if decline less than 339
iy 1 -do- 33-669%

(%) 2 -do~  more than -66%,

I sq. km. is considered as one locality fnr a species. Threat Nos. (-4 are given
depending on 16 (0}, 10-15 {1}, 6-9 (2}, 3-5 (3} or less than 3 localities (4)
of occurrence, respectively.

Attractiveness of species contributes to its greater exploitation. Hence a range
0-2 is given for not ((}), moderately (1) or very attractive (2} species,

Conservation status is indicated by the presence of the species in protected
habitaty or in vuinerable habitats. If more than 66 per cent of its localities fall

e

in nature reserves, it is 0, and through dcgrcca if less than 33 pcr cent of its
}Gﬁhhﬁ are in reserves the TN is 3. The relative remoteness and m,ce-sﬁluuuy
Le., the ease with which a species can be reached, collected or exploited are
also considered in 3 degrees 0-2, each.

The total of these figures can be a maximum of |3, which mcans

: Endangered. :

Rate of decline , 1,2 {33-066%, of old & new loc.)
Localities of presence 6, 1,23 4 {16-1%,;

Attractiveness 01,2 {ornamental)

Conservation )

{localities in reserves) 91,23 166-339,)

Remoteness 01,2 (for island)

Accessibility 0,1,2 (e.g. cliffj

Distributdon Maps

In order to have a proper concept of distribution of endemic or rare species,
it is necessary to have maps of the country or States, showing distribution of
species endemic to the country or to the State respectively. Some countries in
the world have made great advances in this regard but very little has been
done in our counitry.

Perhaps the only distribution maps of species available are for certain
commercial Umbers or other highly economically imporiant species, Maps are
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sometites provided along with the descriptions of new taxa and revisionary
aucounts. No  co-ordinated large- cale or insiitutionatized programine on
speciey distribution maps exists at present. The need for this cannot be over-
crophasized particularly for the evaluation of threatened taxa and monitoring
I}H ir [J IJLllfJ—UUi LT i}k! il]ﬂ.k": UL U.‘Hl‘. -
Extinct Species

It is no easy and pleasant task o declare a living species as extinct, Le., all of
its incothers and generations are dead for ever. Bu when after caveful study
and scarch, a sclengst is satishied about (his unpleasant fact, it has 10 be
reported, Cantion 1s necessary before using the term Vanished’. Have all the
pnsaibie hahitms bt" 1 expim‘cd K Ha.vc: a.li the botaracal gardens Leen

quuumm, I):r:‘rmu:‘imm pfmn‘fiecfmﬂamm WwWas dlscmfm {rd in \-[.-mlpur. I 5cart,hul
for i in type locality but could not find, and it is probably extiner. Several

such mslanees can be a11oted from India Bt W AT ’1IEHIP“‘1!I I'\‘r"__& ASOL gf
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those species which were declared extinet in the JUCN Red Dala Book, and soon
after the publication of that document, the search stavied, and thete survival
in some botanic gardens was reported. Seplora foremire becume extinet fromn s
habitat in the Yaster island. It was rediscovered in a botanic garden in Sweden.
Dromas iderrapins coported extinet in its natural hahiat in DBritain, was {ound
L I TR B o TR R o RN, S I _J'M.,...._".‘ PRI DI I o N
AL LI IS UHYD DOLallle WrediUgll, L-Ullluu.lgll. J_,Hbi“j‘}f&ﬂ! FEEEQTRAREE U0l IOUril jin
decades and presumed extinet was rediscovered in 1978 in West Australia.

Sarred groves bave played a crueial role in the study of threatencd planis,
Many species considered as nou-existent in their normal arcas of occurrence,
might ocenr in sotne sacred groves, reseeve forests or eveal in the National
Parks of the vicinity.

The lisls of threatened plants, prepared on any orieria {gualitadive or guant-
tative’; are not an end mthenselves, They provide raw roatertals or ingredients
for designing the recipe of conservation. The stady of Threatened Plants may be
divided into two broad phases: the basie and the dyname, Lists of vare platis

Tamase: oo nr.—u—] frot analvene oF coarred oo
ddlddali . LF\.FIV\J‘.I- a4 SR L ﬂ-“l-l"-" '\.IJ 1. L Lﬂ‘l’l'llﬁ
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data fromn the lirerature, herbarium and preliminary observauon in field, 'The
dynamic aspect will include criiieal study of taxonomy, phenology, reproduc-
tive systent, Ireeding, pollination aud veproductive potential or vigowr aned
finally a model for conservation or rehabilitation.

Future Work

Those interested in contributing to vescarch on thweatened planes and their
conservation would Hind the following guidelines usceful

1. To find out which taxa endemic to India, occur in thewr vevion, staie

or district.

Whart is the general distribution of those species in the cowntry

Whether any of these species are endemic only to their arca of work ?

4. Whether any of these species are of commercial imporiance and are in
trade {large scale or small scale) ?

3
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ie, (i) few plants at few spots; {ii} few plants at many distant places;
or (iii) many plants but only in one or few spots.

Data on their past distribution and trends of shrinkage of populations
or extinction.

Causes of threat: if possible quantification of threat.

Detailed data on the biology of those species, 1.e., reproduction, pollina-
tion, fruit-set, diseases (pests and pathogens, ete.). This will lead o a
study of hiological causes of rarity i.c., genetic erosion and non-adapta-
bility to habitat, species competition, etc.

Sugoesied measures for conservation

Suggesied measur mservation,
Information on the species concerning its sustained utilization.

Detailed data for its inclusion in national or intcrnational Red Data Book,
and Appendices of GITES.

Conservation of its germ-plasm in some ‘Rescue Centres.” Some species
may not be able to expand in a particular locality due to r:umpetnmn
with hardier species there, but may colonise better elsewhere.

It will be usciul if workers on Regional Floras could concentrate on 20 or 30
specics and make detailed observations on them on these lines. Similarly,
monographers can very usefully contribute ;

{a)

by discussing about endemism in their accounts on family (ies) genera

()

{c)

and species.
by emphasizing the taxonomic validity of endemic or threatened {and
rare) taxa.
by focussing attention on any special biological characteristics of the

taxa which would influence their regeneration and survival,

Other general areas of work arc :

1.
2.
3.

4,

to find cut what rare endemics are being grown in botanic gardens :
to study the status of Linnean taxa in our couniry:

to study the effect of introduced exotics such as Fucalyptus, Casuaring on
Populations of rare taxa; and

to study the eflect of exotic weeds like Fupatorrum, Mikania, Parthenium

and FioLL. GrfitG OTL PAIC speCies
and Iiehhornia on rarc SpECics.

After the full ¢ata are collected on the threatened plants of various parts of
our Country, it will be possible even to draw large phytogeographical
conclusions such as : Are endemic plants confined or more common only to
cerlain regions of our country ? Do many threatened plants occur only in
certain regions of our country ?

Data gathered carefully will greatly help in supporting the cause of conserva-
tioll through biosphere reserves, sacred groves and other diversity—rich areas
of our country, The task is stupendous but if the profegsional and the amateur
botanists will accept it as a challenge, there is cvery hope of saving our unique

flora.
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Plants of Northwestern Himalayas with
Restricted Distribution—A Census

P K. HAJRA, POSSCER. Rotanical Survey of India, Dehra Pun

The Northwestern Himalayas for the present study have been extended to
include all parts from Chiteal to Western Nepal.

Botanically certain regions of the Northwestern Himalayas are relatively
well explored. The names of (. B, Clarke, H. Collett, J. F. Duthie, H. Falconer,
G. A, Gammie, W. Gollan, G. Govan, W. Griflith, T. Hardwicke,

V. Jacquemont, U. N. Kanjilal, W. Koeiz, J. F. Royle, Schiagintweit brothers,
J. L. Btewarr, R. R. Stewart, H. Strachey, R. Strachey, 1. Thowmson, J. E.
Winterbottom ete, may be mentioned among the pioncers who have made
remarkable and interesting collections from this region. Recently scientists of
the Regional Research Laboratory, Central Drug Research Institute, Botanical
Survey of India and teachers from some of the universities have made collections
from different Incalities of the Northwestern Himalayas.

A review of the existing literature published by dillerent workers shows that
a number of species of flowering plants are known only from this region. These
species with restricted distribution are of considerable phytogeographical
interest, Based on the study of licrature and herbarinm of Botanical Survey
of India, Northern Circle {BSI}) 2 preliminaey list of such specics is given in
this paper; their status will he confiemed by further consulting literature and
nther herbaria.

Future explorations may shaw some of the plants with resiricted distribution
as to be wide spread.

INUMERATION

(Endemie genera are marked witly asterisk)

RANUNCULACEAL Aconitum deinorrhizum Holmes ex Stapf
FPhstrib. N. W. Himalayas,

Aconitum airex (Bruhl) Mukerjce
A, foleoneri Stapt

Distrib. N. W. Himalayas including

MNEDAT IMstyib, Cavhoaral
AMELL S, LALALE BTy AINRL IR NY AL
A. dasmantfm Stapf ex Holines Ao heteroplyllium Wall, ex Royle

Distrib. Kashmir, Distrib. N. W. Himalayas,
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A. kashmiripum Stapf ex Coventry
Distrib. Kashmir,

A. moschatum {Bruhl ex Duthicy Stapi’
Distril. Kashmir.

Anemone folconeri Thoms.

Distrib. West temperate Himalayas.
Buatrachium flavidum Hand. - Mazz,

Distrils. Kashmir,

Stylophorum lactucoides Baill,

Distrib. Garhwal Himalaya, Eastern
Kumaon: {Nepal).

FUMARIACEAL

Distrib. Kashmir.

Callienthemum cachemirigmum Camb,
1nstrib. N, W, Himalayas.

C. rutaefolium C, A. Mey

Bistrib. Kashmir.

Delphinum himaleyanse Chowdhury
Dstrib. Uttar Pradesh.

D, koelzit Munz

Distrih. Punjah, Uttar Pradesh.
Lvapyram ludioreit Tevoura ot Lauener
Disirily. Kashmir.

Corydalis elegans Wall. ex Hook. [ &

Thoms.

Distrib, Kumaon.

Fumaria montana Pugsley

Distrib. Himachal Pradesh & Utiar
Pradesh.

BRASSTCACLEAR

Arghbis tenuirosiris Sehulz
Distrih, Kashmir,
Arabidopsis stewartiana Jaulrl
Pisteily, Western 1limalayas.

Thaliclrum pauciflorum Royle
Distrib. N, W, Ilimalavas.
T peduncuiatum Ldgew.

Distrib. N. W. Himalayas.

BERBERIDACEAL
Berberis kashmiriana Ahrendt
DHstribh, Kashmir.

B. lambertii Parker

Distrih, N. W, Himalavas.
B. ssmasterii Dunn

B. petiofaris Wall. ex GG, Don var.
parkealana Ahrendu

Distrib. Kumaon, Garhwal.

B. pseudoumbellata Parker

Dristrib. N. W. Himalayas.

PAPAVERACEAL

Meconopsis aculeata Royle
Bistrib. N. W. Himalayas.
M. latifolia {Prain} Prain

IThseribh. Kashour

Cardemine loxestemonoides Schulz

Phstrily. N. W, Himalayas,

Christalea stervartit (T, Anders.) Jaln

Distrib. N, W. 1limalayas (incl.
Tibet).

Cochlearia minutissima Schulz

Distrib. Uttar Pradesh.

Draba ameena Schluz

Distrib. Uttar Pradesi.

1), aubrietardes Jalrl

Distrib. Kashanir,

Priscrib. Kashmir.

0. tudloretana Jalel

inisteib. Kashomir,

Forophifa tenervimn {OLY., Schluz) Jafri

Distrib. Kashiir.

Erysimum schlagintweaitianen Schluz

Distrib. N. W, Himalayas {Tibet)

Matthiola tenera K. H. Rechinger

Distrib. Kaslunir,

Microsisymbrism bracteosum Jadvi

Distrily, Kashmir,

M, robusta Hook. f. et Thoms.
Iistrib. N, W, Himalayas,

. . a, 1 .
Papaver himalicum Cretz.

Thiaspi andersonii (Hook. f. ¢t Thoms. )
Schluz
Dhigirily, Kashmir,
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VIOLACEAE Distrib, Temperaie Western Hima-
Viola falconeri Hook, f. et Thoms. laya.
Distrib. N. W. Himalayas.
V. himalayensis W. Beck BALSAMINACUEAE
Distrib, Kashmir, fmpatiens glaucs Hook. f. et Th,
V. kunawarensis Royle Distrib. Western Temperate Hima-
Distrib. N. W. Himalayas. lava.

. harrissii Hook, 1.
CARYOPHYLLACEAE Distrib. Western Himalaya,

1. jaeschkei Hook [
Distrib, Western Himalaya,
L. lanpeuna Hook, I,

Arenaria ferruginea Duthie ex Williams
Distrib, Western Hisnalayas.
Dianthus vackemiricns Edgew.

D ;,.,-,,.‘..,..m..;l,," Edpe L. methildae Chior.

Distrib. Western Himalaya.

1. megholdit Hook, .

Distrily, Kashmir.

I. micranthemum Edgew.,

Bistrib. Temperate Western Hima-
laya.

I puhalgamensis Hook, f.

Distyib, Kashmir.

L. podacarpa Hook, §.

Distrib, Western Himalaya,

L polysciadia Hook. f.

Dustrib, Western Himalaya,

i reidii Hook. f.

Distrib. Western Himalaya,

1. stoticzkai Hook. f.

T

Distrib, Western Himalayas.

Silene cancellata (Jacq. ex bBdgew. &
Hook. {.} Majumdar

Distrib. Western Himalayas.

S. stewartii (Edgew.) Majumdar

Distrib. Western Himalayas.

S. rduardi Bocguet

Distrib, Western Himalayas,

8, falconeriana Benth.

Distrib, W, Himalayas.

8. kumaonensis Williams

Distrib, Western Himalayas.

S. kunawarensis Benth,

Distrib, W. Himalayas

8. laxantha Majumdar
istrib. Western Himalayas.

d .
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Distrib. Western Himalayas.
Stellaria himalayensis Majumdar

1. vexillaris Hook. T.
Distrily, Western Himalaya,

Distl‘lb. Wcstcrn Himala}fas. (J‘ELASPTRAUEAE

S. semivestita Fdgew. Gymnoiperia championi Dunn

Distrib. Western Himalayas. Distrib, Uttar Pradesh.
RHAMNACGEAE

GERANIACEAL
Geranium kishirariense R. Kunth
gislrih. Western Himalayas.
. i
rectum Trauty, VITACEAE

Distriby, Kashmir.
G. tubereria Camb. Vitis hexandra Gagnep.

Rhamnella gifitica Mans{ & Meich,
Distrib. Kashmir.




4 Assessment of Threatened Plants of India

Distrib, Utiar Pradesh.

V. parkeri Gagnep. ex Osmasion
Distrib. Uttar Pradesh,

V. pediceliata Taws.

Distrib, Western Himalaya; NEPAL.
Tetrastigma affine {Gagnep. ex Osmas-

’ﬁﬂ‘l [Pnivadn N B oweays
VO Laleafld ol SaXcid

Distrib. Uttar Pradesh.
I indicum M, Maulik
Distrils, Ultar Pradesh.

A, maddenionus Benth. cx Baker

Distrib, Kashmir, Utlar Pradesh,

A, malecophyifns Benth, ex Bunge

Distril, Kashnir, Hirnachal Pradesh,
Utiar Pradesh.

A maxvwailii Royle ex Benty,

Tyipds-ity T mclasn
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Pradesh.
A, pdiiceps Rovle
Distrib, Uttar Pradesh; (NEPAL).
Atvlasia prandiflors Benih. ex Baker

ACERACEAL

Aeer molle Pax
Tiigtrily, Western Him :1_!,_1& 0

B - RN ¥ cerilii 3%

A. perdapomitum . L. Stewart ex Brand.
Distrib, Western Temperate Himalaya,

SABIACEAE

Sabia panicniata Vidgew.
Irstrib. Subtropical W. Himalaya.

ANACARDIACEAL
Rhus punjabensis Stewart
Disteib, N W G

o l‘h'\
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FABACEAYE

Amphicarpuca edgercorthii Benth,
Disirib. Western Hunalaya.,
Astragalus aegacanthoides Parkar
Digtrib. Kumaon,

1'1 fJ I'I'Ifl I'HII;!] 3 “ul'h'l'l"
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Disirilr. Ladakh,
A. bakeri Alj
Distrib. Kashinir.
A, flemingis Ali

Disieib. Uttar Pradesh,
Mysecarpus meeboldii Schindl,
];1-11.1‘.1]5 Hn;ln'ﬂnﬂ

Argyrolombiv album Bhattacharyva

Distril, Punjab.

Buleg pellita Hook. f.

Bhstmiib. N, W. Himalaya.

Campylolropis meeboldii (Schindler!
Schindler

Hsirib, Western Himalavya.

Caragana polvacantha Royle

Distrib, Utiar Pradesh.

.“ T T ovila v Trartls
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Distril, Tttar Pradesh, Himachal
Pradesh; (NEPAL, PAKISTAN)

C. hoplitis Dunm

Distrib. Uttar Pradesh.

Derris macracarpa 'L hoh.

Distrily. Utiar Pradesh.

Hedysurum alpinum L. var laviflorum
{Benth. ex Baker) Taterhi.

Distrib, Western Himalaya
(including W. Tibet},

H. astrazatuides Benih. ex. Baker

Distrib, Punjab.

A, gilgitensis Ali

Distrib. Kashmniir.

A. inconspicuous Baker

Distrib. Uttar Pradesh.

A. zmetensis Ali

IDistrib, Kashmir,

A. kashmirensis Bunge.

Distrib, Kagshmir, Unar Pradesh,

Distrily, Kashmir, Himachal Pradesh,
1. cachemirianum Benth, ex Baker
Distrib, Kashmir,

H. kumaonense Benth. ex Baker
Distrib, Bashmir, (NEPAL, TIBLET).
. microcalyx Buker

Distrib. Western Himataya.,

H. pseudomicrocalyx Ohasi

Dhstriby, Western Himalaya.
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Distrib, Kashinir, Himachal! Pradesh,
L. himalayensic Ali

Distrib. Western Himalaya,

1. silpesteri Pampen,

Distrib, Parbati valley.

Lespedeza elegans Camb,

Distrib. Kashmir,

Uxyiropis densa Benth. ex Bunge
Distrib. Kashmir, {W. TIBET.)
0. duihieana Ali

Distrib. Ustar pradesh, (NEPAL}
0. mollis Rovle ex Benth.

SAXIFRAGACLAE

Chrysosplentum teneffum Hook, [, &
T homs.

Distrib. N, W. Himalayas

$. trichospermum Edgow. ex Hook,
{. & Thoms.

Instriby. N. W, Himalayas.

Saxifraga asartfolia Sternb.

Distrib, N, W, Himalayas.,

8. kumauanensis Lingl,

Distrib. N. W. Himalayas.

S, megboldii Engl, et lrmsch.

Distrile, N. W, Himalayay

Distrib, N. W. Himalaya.
FPiptanthus lejocarpus Stapf.
Distrib. N. W. Himalaya.
Pueraria stracheyi Baker
Distrily. Uttar Pradesh.

Riynchosia falconert Baker
Dittr'ih. Littar pra&f"cll

&, microvirides Hara

Distrib. N. W. Himalavas,

S. polunimiana H, Sm, var. mmeronata
Bhart, et Viswanathan

Distriby. Garhwal.

S. stelitzkae Duthie ex Lngl.

R. pseudo-eajan Camb.

Distrib, N. W, Himalaya.
Trigonella gracilis Benth.
Distrib. N. Western Himalaya.
Vicig bakeri Ali

Distrib, N. W. Himalayas.

et Irmsch:
Disirib. N. W. Himalayas.
{Kumaon and Nepal).
S, subspathulata LEngle. et lrinscher
Distrib. N. W. Himalavas (Kumaon

it g | LYo Rl
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PHILADELPHACEAIL

Vo -benthamiana Al
Distrib, Kashmir.

V. rigidula Royle

Disirib. N, W. Himalaya.

ROSACIEAL

Alchemitla cashmeriane Rothmaler

Dentria amurensts Adry Shaw
Diserib. N. W. Himalayas.

D. mocrantha Hook. f, & Thoms.
Dustrib, N, W. Hiinalayas.

D staurethrix Airy Shaw

Distrib. N. W, Himalayas.

histrnih. N, W. Himalaya.
A, trollii Rothmaler

Disirib. N. W, Himalaya.
Coioneaster cashmiriensis Klotz
Disirib, Kashmir.

C. garhicalensis Klotz
Distrib. Garhwal, Kumaon.

PARNASSIACLEAL

Parnassia kumaonica Nekrassova

Disirib. Garhwal & Nepal.

CRASSULACEAL

Sedum duthie Fodersirom

C. neusefii Klotz

Diswib. Garhwal, Kumaen (W, Nepal).

(. schihertiz Rlotz
Distrib, Kashimir,

Distrib. Kumaon,

8. garhwalicum Foderstrom
Distrib. N. W, Himalayas.

8. heterodontum Hook. £, & Thoms.
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Dby, N W, [Himalavas {Kashmir,
Kumaon, NEPAL, TIBRETS.

&, holel B Hemet,

Distril>, N W, Himalayas (Kumaon).

8. jrcguemontit Fodersirom

Dhstrib. N W, Himalayas.

5. magee K. Hame

Distrily, N W, Himalayas (Komaon).

S, saxifragoidey Foderstron

Instrily, N, W, Himalavax.

& fiffacoides Duihie

Distrib. N, W, Himalay as.

S, eigueeri R Hamet ex Poderstrom

Distrily, N, W, Himalayas (Kashmic).

ONAGRACEAL

fipifobium chifralense Raven

Distrib. N. W, Eimalayas {Kashmiz).
I, glaciale Raven

Disteib. N. W, Himalayas (Kashmir).
I rhynchospernmm ausskn,

Disirib. N. W. Ilimalayas {Kashmir
o Punjal).

I strachevanum Hausskn,

Distril>, N. W, Himalayvas (Kumnaon).
M. waltianum Hausskn,

Chamaesciadium  gorhwalicam  (WollT}
Norman.
Distrib.  Uttar Pradesh, Himachal

Pradesh.
Lyingyela coespitosa (Edgew.) Wolll.
Distrib. N. W, Hunalaya.
fo. maedn Lindl.
Distrib. N. W. Hinalaya.
E. steceartit {Dunn) Woiff,
Distrih. N, W. FHunalava.
e, thomsom (Clarke) Wolll.
Distrily. N, W. Himalaya,
Heractewmn cachemiricum Clarke
Distrib, Garhwal to Kashour,
. caneseens Lindl.
Distrily, Mussoorie to Kistwar,
H. jacquemontsi Clarke.
Distril>. N. W. Himalaya.
I themaonii Clarke.
Distriby. Kashmir, Himachal Pradesh,
Ligusticam marginatum Ularke
istrib. N. W, Himalayas.
* Meeboldra selimoides Wolll.
Distrib. Nainital. Known only from
type locality,
Pencedamom defiradunensis Babu

Distrib. N. W. Himalayas (Ladakh (o
Kurnaon).

APTACEAL

Bupleurum dafhousieanum {Clarke) K.

I2strib,  Himachal Pradesh, Unar
Pradesh.

B. maddent Clarke

Diswrib.  Himachal Pradesh, Uuoar
Pradesh,

B. thewusenti Clarke

Distrib. Kashmir, Himachal Pradesh.

Chaerophylium aceminatum Lindl.

Distrib. N. W, Himalaya.

(.. cachemiricun Clavke

Diswil. Himachal Pradesh.

. capmoides (Decne} Clarke

Distrils, Garhwal to Kashmir.

Distrib. Dehra Dun,

£ thomesend Clarke.

Distrile. Kashmir.

Prnpunetle acuminata (Edgew,) Clarke

Instrib. N. W. Hunalayas.

P stracheyt Clavke

Distrib. Kumaon.

Pleurospermum densiflorum (Lindl.)
Clarke

Disirth. N. W. Himmalayas.

P.erosa (DCG,) . K. Mukh.

Distrib, Kumaon.,

P. stylosum Clarke,

Distrib. Kashmir and Himachal
Pradesh,

Sealigera arichisenit Wolll

Disirab. N. W, Himalavas.
S. indice Wolll
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Distrib. Kashmir,

Selinum elatum (Fdgew.) Clarke
Distrib, Garhwal.

S. vaginatum (Edgew.) Clarke
Distrih. N. W. Himalavas.
Seseli trilobum ( [dgew.) Clarke.
Distrih. N, W, Himalayas

RUBIACEAYR

*Clarketla nana Hook. T
Distrib, N. W, Himalayas,

ASTERACEAL

Aster fafeaneri (. B. Clarke] Hutch,
subsp. falconeri.

Diistrib. N. W. Himalayas (Kashmir}.

A. indumelins Cirierson

Distrily. N. W. Himalayas (Kashmir,
Himachal Pradcsh, Uttar Pradesh)
& NEPAL.

A luka C. B, Clarke

Distrib. N. W, Himalayas (Kashmir,
Himachal Pradesh).

A. peduncutaris Wall. ex Nees subsp.
peduncularis,

Distrib, N, W. Himalayas (Kashinir,
Himachal Pradesh, Uttar Pradesh)
& NLEPAL.

*Catamixis boccharpides T. Vhoms.

Distrily  Siwaliks, Garhwal

GENTIANACEAF

Gentiana spitiensis Nair

BORAGINACEAL

Anoplocarvum brandisii Brand.

Distrib. N. W. Himalayas ineluding
PAKISTAXN.

Arnehia bepthamdt (Wall, ex G, Don?
Tohnst,

Drstrils, N. W, TTimalavas ineloding
PAKISTAN & NEPAL.

A puttata Bunge var. themsenis {C. B.
Clarke) Kazmi

Distrib. N, W. Hlimalayas.

Cordia vestita (1JC.) Hook. f. & Thoms.

Distrih, N. W. Himalayas mcluding
PAKISTAN.

Cynoglossum flexuosum {Brand) Kazmi.

Vistrib. N. W. Himalayas (Kashmir).

(. microglochin Benth.

Disteib, W, W, Himalavas including
PAKISTAN.

. nervosum Benth, ex (. B. Clarke
var. petiolatum {Hook. f.} Kazmi
Distrib. N. W, Himalayas (Kashmir),

G, stewartti Kazmi,

Diswil. N. W, Himalayas including
PAKISTAN.

THackelia macrophyila (Brand; Johnst,

Diistrib. N. W. Himalayas including
PAKISTAN.

Taraxacum hooffii van Soesi,

Distrib. N. W. Himalayas {(Kashmir).
T karakoricum van Soest.

Distrib, N, W. Himalayas (Kashmir).

T .{'-’lri:m-'r-i'aucn r=-e Rﬁnz!‘
- LICpLE

L]
Teleaiiin WEALL LA a1,

Distrib. N, W, Himalayas (Kashmir),

ASCLEPTADACEAR

Cerspegia horii Raizada
Distrib, N, W. Himalayas (Uttar
Pradesh)

H . meedoldn Brand
Insirib, N, W, Himalayas {Kashmr},
H. stewartii Johnst.
Distribh. N. W, Himalayas {Kashmir)}.

Lindelophile longiflora (Beruh.) Baill,

Distrily. N, W. Himalayas including
PAKISTAN.

Mattiastrum himalayense (Klotz) Brand,
var, himalayense.

Distrily. N. W, Himalayas,

M. tibeticum (. B, Clarke] Brand.

Distrib. N. W, Himalayas (Kashmir!.
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Onasmea bracteatum Wall,

Distrib. N, W, Himalayas including
NEPATL.

0. hypoleucum Jobhnst,

Distrib. N, W. Himalayas including
PAKTISTAN.

Distrib, N. W. Himalayas including
PAKISTAN,
Psendomertensin drummondii Kazmi

Mistrib. N W. Himalavas {Kashmir)
including PAKISTAN.

P.oechinidey iBenth. Ried) var. echiordrs.

Ihstrily, N, W. Himalayas {Kashmir!
incinding PAKISTAN.

I, echiotdes {Benth,) Ricdl var. lahul-
ensis (Brand ) Kazmi

Distrib. N. W. Himalayas.

P, efongate (Dcene.) Riedl

Distrib. N, W, Himalayas {Kashmir)
includine PAKICSTAN

‘1.31..-'\,-\,...4“5 A L LAEE S Rl A

P. racemosa {Royle) Kazmi.

F. incisa Penn,

Distrib. N. W. Himalayas (Kashmir).

. jaeschkei Wettst.

Distrib. N, W. Himalayas (Kashmir.
Himachal Pradesh).

E. kwshmiriana Pungsley.

7. faxa Penn.

Distrily. N. W. Himalayas (Ladakh,
Himachal Pradesh’,

E. micrararpa Penn.

Disteib. N. W, Himalavas {Himachal
Pradesh).

I muliiflora Penn.

Distrib. N, W, Himalayas {(Himachal
Pradesh).

E. pauciffora Wetisr,

Distrib. N. W. Himalayas (Kashmir,
Himachal Pradesh).

E. platyphylia Penn,

Ty etrils 'I\x ‘J’U u‘m '|"|.1Ta$ [ ' il
- \l A

1 1 ke ]
AFLILLE W, o v FETIIFLE

Himachal Pradesh).

Distrib. N. W. Himalayas including
PAKISTAN,

SCROPHULARIACEAER

Alectra parasitica A. Rich var, Chitra-
kutensis M., A, Rau

Distrib. Urtar Pradesh.

Euphrasia athe Penn.

T™et_oo. 'l T AT EX . ol £
J.J'J-'&I.I-IIJ i¥., ¥¥. -I-I-Jllll-'l-ll-‘l-}"dhk

Pradesh, Ladakh).

E. aristulete Penn.

Distrib. N, W, H malayas (Jammu &
Kashmir),

E., densiflora Penn,

Distrib. N, W. Himalaya (Kashmir,

E. flabellata Penn.,

Distrib. N. W. Himalayas (Kashmir)
tHiimachal Pradcsh.

E. foliesa Penn.,

Distrib. N. W. Himalayas (Kashmir,
Himachal Pradesh).

E. remota Penn.

Distrib, N. W. Himalavas {Kashmir,
Himachal Pradesh).

F. schlagentiveitii Wetts..

Dhstrib. N. W, Himalavas {Kashmir,
Himachal Pradesh, Utlar Praclesh .

E. secundiflora Penn.

Distril. No W, Himalavas [Kashimir),

£\ speciosa Penu.

Distrib. N. W. Himalayas,

2. subpetiofaris Pugsley

Distrib. N. W. Himalayas.

Odontites himalayica Penm,

Distrib. N. W. Himmalayas (Kashmir}.

Iy d:cu!artf breviresiris Penn.

Kashmir including Ladakh),
P, canescens Tsoong
Pistrib. N. W, Himalayas {Kashmir),
P nueltiflora Penn,
Distrib. N. W, Himalayas (Kashmir),
P. nodesa Penn.



Pamic af N TA7 F P
LS L FF Mg

o

Distrib. Unar Pradesh (Almora).

P, sewartii Penn.

Distrib. N. W. Himalavas (Kashmir.
Himachal Pradesh}.

Scrophularia dentuta Royle

Distrib. N, W. Himalayas {Jammu &
Kashmir, Himachal Pradesh].

S. edgewortiii Benth,

Distrib. N. W, Himalayas (Garhwal
& Kumaonn).

S, himalayensis Royle

Distrib. N. W. Himalayas (Himachal
Pradesh, Garhwal, Kumaon),

S. nudain Penn,

Distrib. N. W, Himalayas (Jammu &
Kashmir}.

S. obiusa Tdgew.

Distrib. N, W. Himalayas (Uttar
Pradesh).

Distrib. N. W. Himalayas (Jammu
& Kashmir, Himachal Pradesh),

Veronica cachemerica Gan.

Distrib. W. Himalayas {Kashmir).

V. koelzii Penn.

Distrih. N. W. Himalayax {Ladakh).

V. lasiocarpa Penn,

Distrih, N. W. Himalavas (Kashmir,
Himachal Pradesh, Utar Pradesh),

V. nana Penn.

Distrib. N. W, Himalayas { Jammu &
Kashmir),

V. satina Schur,

Distriby, N. W, Himalayas ( fammu
& Kashmir, Hima-hal
Uttar Pradesh),

V. secunda Penn,

Distrilh, N. W. Himalayas {Jammu &
Kashmir}, Himachal Pradesh,
NEPAL,

V. stewartii Penn.

Distzib, N, W, Himalayas { Jammu &
Kashmir, Himachal Pradesh).

Pradesh,

8]
o

Distrib. N. W, Himalayas {Jammu &
Kashmir, including Ladakh).

Wulfenia Aimalaica (§. D. Hooker)
Pennell

Distrih, Kumaon, Neal,

LAMIACEAL

Ajuga brachystemon Maxim,

Disirib. N, W. Himalayas (Himachal
Pradesh, Garliwal, Kumaan).

Eisholizia densa Bently,

Distrib, N. W, Himalayas {Kashmir,
Himachal Pradesh, Kumaon;
NEPAL), E. Afghanistan, Tibet,

Marrubtum allernidens Reichb, f.

Distrib. Kashmir.

Micromeria hydaspidis Falc. ex Benth,

Ihstrib. Kashmir.

Nepeta campesiris Benth,

Himachal Pradesh, Kumaon).

N, citiaris Benth.

idseribz. N. W. Himalayas (Kashmir,
Himachal Pradesh, Garhwal).

N, duthie Prain and Mukerjee

Distrily. N. W, Himalayas.

N. elliptica Royle ex Beath.

Pisteib. N, W. Himalayas (Kashmir,
Himacha! Pradesh, Kumaon),

N, ertostachya Benth,

Distrib. N. W, Himalayas (Kashmir,
Garhwal}.

N. gitesii Mukerjee

Distrib. N. W, Himalayas.

N. teucolaena Benth, ex Hook f.

Distrib, Jammu & Kashmir
(Ladakh}.

N, leucaphyltn Benth.

Diswih, Uttar Pradesh (Kumaon &
(iarbwal}.

N, mufticanfis Mukerjece

Distrib. Kashmir.

N nerposa Royle ex Benth.

Tr
¥. uncinaia Penn.

g (X xrr [} "
RSN, IRASIInr.
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N, pauciflora Muokerjec

Distrily, Kashmir,

N thibetiea Benth.

Disirih. Jammu & Kashmir
{Ladakh}.

Fhiomis Bracleose Rovie ex Benih,

Distrilx. N. W, Himalayas (Kashmir,
Hunachal Pradesh, Kumnaon,
Crarhwal},

Plectranthus strachepi Benth, ex
Hook, {.

Phstmb, Uttar Pradesh {(Kumaon).

*Roylea cinerea (1. Don) Baill,

(R. calverna (Raxb) Brieg.

Disirih, N W, Himalayas {Kashmr,
Puniab, Himmachal Pradesh, Uttar
Pradesh’.

F8afoia asperats Fale, ex Bently,

Distriby, Kashmir,

*8. hiany Royle ex Benth.

{7, weallickiona Planch, var lowentosa
Melville et Heyle.
Distrib, Fashmir.

ORCHIDACEAT

Aphyilarehis gollani Duthic
Distrid, Urtar Pradesh.
Bulbophylium rawi Avora
Digtriby, Utiar Pradesh,
Cymbidium mackimnoni Duthie
Diistiribh, Uttar Pradesh,
Dendrebivm normale Fale,
Distrils. Ultar Pradesh,
Eulnphia obtusa Hook, I
Distrib, Citar Pradesh.
Fulophia mackimoni Duibie
Distrils, Cudar Pradesh,
Ceasirodia avobancheides Benth,
Distrily. North western Flimalaya.
Flerminium duthiei Hook. T

Ihsirib, N, W, Hunatayas,
{ Kashmir, Garlwal),

*Seubelfavia prostrate Jacquem. ex
Benth.

Distrib. N. W. Himalayas (Kashrmir,
Himachal Pradesh. Uttar
Pradesh).

ARTSTOLOCTIIACE AL
Aristolockia dilatata N W. Brown
Distrib, Kumaon.

A. gourigangaica N. (1. Nair
Dhstrib, Kumaon.

A. punjabensiz Lace

Distrity. Kashmir, Kumaon,

LUPHORBIACLEATL
Euphorbia sharmaz U, (.. Bhatt,
Distril. Garhwal.

ULMACGEALL
Utmus chumila Melvilic et THeyle
Distrilb. N. W, Himalayas,

Distrib. N. W, Flimalayas (Garliwal
10 Nepat),

Liparis divdan Reichb, £

Distrib, Uttar Pradesh.

L. rostrate Reichh, £

Distrib. N. W, Himalava {Simla 1o
Nepall.

Listera tayati Ihuthic

Disivih, W, W, ihimalavas.

I.. kasheniriana Dutlue

Distriby. Kashmir.

L. pucrogiottiy Dhhije

Distrib, Uttar Pracesh.

.. mucronala Panigralu & ). J. Wood

Distriby, Unar Pradesh,

Malaxis mackinnont (Duthic]) Ames.

Distrib. N. W. HHimalaya,

¥ Qreorchis indica Hook,

Distrily. N. W, Himalayas.
(3. roffei Duthie

Distrib, Uttar radesh,

* Nervilia mackinnendi (Duthie) Schle-
chter,

Distrib. Uttar Pradesh.
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ZINGIBERACEAR

POACTAL

EF

Cautleya petinlatu Baker
Dvisirih, Ultar Pradesh,

IRIDACEAL,

Iris duthivi Foster

Thicrctt. war i
Liasteih, Western Hunalayas,
L milesii VFoster

Disirib, N, w. Himalayas.

LILIACEAR

Ailtum auriculatum Kunth
Distrib, Uttar Pradesh.

4. Glacinum Royle

Distrib, N, W. Himalayas.
Asphodelus somosus Baker
Distrib. Himachal Pradesh.
£ ﬁf{;!gana{um graminifotium Hook, 1.
Distrib. N. w. Himalayas.

CYPERACEAY

Carex kashmivensis C. B. Clarke.

I__)istrib. Kastimir.

G myosurus Nees var. pracstena (L B,
Clarke} Kunth

Distrih. Uttar Pradesh,.

C. strachey! Boolt,

Distrib. N W, Himalayas (Kumaon,
Nepal),

C. winterbotomi .. B, Clarke

Distrib. N, w. Himalayas (Kwmnaon,
Nepalj.

h?bresia nitenry C. B, Clarke

Distrib, N. W, Himalayas,

Agropyron dutbiei Melderis
Ihstrib. N. W, Himnalayas.
(Calamagrostis decorg ook, £
Ihsirib. Kashmir,

Colpedivon kimalaicum (Hook. £.) Bor
Distrib. N. W. Hinalayas.
Cymbopogon ladeklensis B. K. Gupta
Distrib. N. W. Humalaya,

€. psmastonii Yo N, Parker

Distritz. N. W. Himalayas.

C. parkeri Stapf

Distrib. N. W, Himalaya,

C. ramnagarensis B, K. Gupta
Distrib. N, W. Himalayas.
Deyeuxia kashmeriona Bor
Distrib. N. W, Hunalayas.
F. lucida Stapf

Iselhmochiva fafconeed Hook. f.

Distrib. N, W. Himalayas.

Laphochlea elarkeana {Domin) Bor

Distrib. Kashmir.

Melica scaberrima (Nees ex Steudel)
Hook. f.

Distrib. N. W, Himalaya {Kashmir

il

o Nepal and Pakistan),

Orpzopsis stervartiana Bov

Distrib. N. W. llimalayas (Tlimachal
Pradesh}.

Poa pseudamosne Bor

Digtrib. Uttar Pradesh,

P. rhading Bor

Distriby. Utlar Pradesh.

P. stapfiana Bor

Distrily, N. W, Himalayas (Nepal, W,
PAKISTAN

Al NPT
wraniarer U 15 Clarke
Distrib. N, W. Himalaya.

K. trinervis {Nces) Boack. var jfolivsa
(C. B. Clarke) Kukenth,

Dlstrih finalyiard
RS LA L LLYY L),

M:ismschaenus duthier C. B, Clarke
Distrib, N, W. Himalayas.

P, stewartinna Bor

bistril>, N. W. Himalayas, W.
PARISTAN.

Prendodentfonte  himalatea |

Bor ¢. Hubbard
Distrily, N, W, Himualayas.

‘Hook, T,

L
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Sclizachyrinm  mpressem {Back) A Distrth, N0Wo Himalavas {Garlawald,
Camus Nepad;,

Distrily. Eashmir. Lrisetun miicens {Hook, L Bor

Spodiopeaon dubtus ITack, Distrib N W. Himalavas,

Distrila. N. W, Himalayas. Tripogan parpurdseens Thathie

Stipa duthiei Houok. £ Distrib. N. W, India [Nepal;,
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Rare Flowering Plants of Garhwal Himalaya
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Nurthayn Cirele, Debra
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!

{1,

Introduction

The Garhwal Himalayas due to their magnificent {loral wealth, heantiful
valleys and many holy slirines have evoked wonder, Lonour and praise; this
has found expression in ancient litevature,

Yehrt is one of the five disticts of Garhwal region and apart frvom (he plants
of medicinal and econouiic importance it has many interesting and valuable
plants fromt scientific point of view. Today many areas in ‘LU'ehri Garliwal are
suibjected to considerable changes which affect its nataral heritage.

Several factors are leading to extinction of taxa and the rapid changes in
ceology have been emplasised by many bolanists  [Santapau, 1971: Raizada,
1577, 1980; Jain, 1976; Rau, 1981; Maheshwari, 1980 & Sahni, 1973;. Plants
arc destroyed by various activites like over-grazing, shifling culivation  and
fire. Many are disappearing due o indiscriminate collection of entire  plants,
rools, rhizomes, tubery, corms, sceds, fuits and Howers for commercial purposes.
Tlhie natural habitats of several others have been distwrbed by unplanncd
deforestation, rvoad construction, liocides and  pollutants, plant  pests,  soil
erosion, glaciation and avalanches.

a [ i - [= L. £]

3 k-

(Nayar, 1977; Rao, 1977) in mauy reglons nawmely Ageratum conyzoides L., A.
houstonianun: M., fridax procumbens L., Bupatoritn adenophorumn Spv., Porthenim
fysterephorus L., Gainwope  poredffora Cav., Lawtana  camara L.,  Newthium
stramrarium L., ete,

Though endemism s andoubtedly o specilic eriterion [or considering, the
rurity ot species but in cuse ol the species stated w0 be cndemic (o Himalaya
in India {Chatterjee, 1940] need a changing outook due w modification of
political boundaries of the country, The ten spectes tsolated as rarely keown
from Garhwal Himalaya have a wide distribution as mentioned in the Literature
no doubt, but the berbarium studies and field observation reveal that they
have been collected very cccasionally during the last 50 years.

Most ol the species included in this report are gathered from the Bhillangna
valley which has a very rich plant wealth and should be deelared as a naiural

' bere far the coameecvatinn of rar Aree i
S=idaed T oL ALFR AR M SRL LR FiA RIS R ASE L L L

LAV

—
i

not been included jn the lises ol rare anc

& Sastry, 1980 & Sahni, 1980,

threatencd plants published by jam

*Botanical Survey ol Jndia, Betaic Garden, Howral




14 Assessment of Threatened Plants of India

I. ThatieTrUy cRELIDONE DG Prodr, 1: 11, 1624, (Ranunculaceac).

Tall branched herbs upto 1 m all with muricated bulbils in leaf axils.
Flowers white-lilac, 2-8 in panicles. #Is. & Friv.: July-Sept.

Occasior al on moist shady slopes in Quercus- Rhododendron- Abies {oresty along-
with Raseoen, Codonopsis; on way 1o Khatling 2800-3000 m, Goel 64474,

Dist, : Kashor to Kumaon, Nepal, Sikkiin & Bhutan.

It occurs on shady slopes of thick forests along the N-8 river valleys and ihe
frequency of their occurrence in the ficld was obscrved as very poor. Hardly
one or two planis could be lecated at one place. Regeneration of this species
takes place mostly by bulbils and the achenes arc gencerally seedless, At the onset
of summer the vegetative upper portions of the plants are indiscriminately
exploited by local peepie for [odder purposes; thus deforestation are possibly
the causes of its depletion.

2, 'I. rosTerLatUM Hook. . & Thoms. Fl. Ind. 1: 15, 1855, {Ranunculaceas).
Tall herbs with ternately compound leaves. Flowers small, white. Achenes

stalked tapering into a beak. Fis. & Fris.; June-Sept.

Rare on open slopes in Quercus- Rhododendron forests; Kalyani 3000-3500 m,
Goel, 64458,
Dist, » Himacha! Pradesh, Garhwal, Sikkim & Bhutan.

This species occurs occasionally from Simla to Tehri Garhwal and is
frequently used by villagers for fodder purposes. As a result, the flowering and
fruiting takes place very rarely and prevent its free dispersal and distribution.

3. Bersrris pETIOLARIS Wall, ex G. Don var. garawaLaNa Ahrendt in Jour.
Boi, lond. 80: 82, 1942 & in Jour. Linn. Secc. Lond. H7: 94. 1961,
{Berberidaceac).

Shrubs = 2.5 m high. Leaves obovate, acute with spinulose margins, Flowers
yellow in umbels. Berrics ellipsoid with - 0.0 mm long siyles. Fls. & Fytr:
May-=July.

Occasional in  Quercus-Rhododendron-Betula forests; Tali 3500-4000 m, Goel
Eb624.

Dist.: Garhwal & Kumaon,

Abrendt (L.c.) described this varicly on the basis of two specimens gathered
trom Gathwal and Kumaon by Stractiey and Winterbotlon and by Blinkworth
respectively, which are at BM. Subsequently there is no record of this variety
at (AL, D1 and BSD herbaria excepting the present collection which denotes
its restricted diswibution. During the explorations the authors too could locate
only very few plants in the sawd locality,

4. MeuacarpaEs PoOLYANDRA Benth, in Kew Jour. Bot, 7: 356.1.7.1855.
{Brass'caceae).
Robust 4= 1.5 i tall herhs with fistular stems. Flowers white-cream coloured

Siliculae laige, suborbicular, bilobed. Ms. & Fris.: june-Sept.
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Oeccasional on sunny grassy slopes; Boniudivar 4000 m, Goef 67914,

bl !

Dist. : Kashmir to Kumaon & Tiber,

The studies of old materials housed at DD, CAL and BSD herbaria reveal
that earlier this taxon was not rare from Kumaen to Kashmir but during ihe
fast 23 years only two gatherings have been made from Kumaon and Garhwal
and there is no recent collection from Kashmir and H. P. Thercfore, it seems
that it is becoming rare due to intensive grazing at hicher elevations
and subjected to heavy exploitarion for medicinal and ather purposes by the
Iocal inhabitants.

3, THrapst annersonNt (Hook. £ & Thoms.) OO, B, Schulz in Anzeiger, Akad.
Wiss, Wien., Math.-Nat. Ki. 43: 98, 1926, fbevidelle andersondi [Hook. I & Thoms,
{Prassicaceac).

Procumbent or ascending herbs with runners having dimerphic hranches.
Flowers pinkish-white in racemes. Ffs, & Frts.: April-June.

Occasional on moist shady or open grassy slopes alongwith Fuphorbia, Pedi-
cularis & Anemone; Panvwuli 4000 m, Goel 66654 1 Tali 4300 m, Goel 66620,
Dist. : Kashmir 10 Kumacn, Nepal, Sikkim, Bhutan and 8. Tibet.

This species is very ravely distributed in alpine and subalpine regions in
Garhwal and is subjected to over-grazing. Soil erosion on such slopes has
caused its rarily.

6. CarysopLENIUM TRicHOSPERMUM Edgew. ex Hook. £ et Thoms. in Jour. Linn.
Soc. 2: 73. 18538, (Saxifragaceac).

Proc : ragi i : .
globose, chestnut hrown, covered with golden pappilae, Fis, & Fris, : April-June,

CUecasional on shady boulders in the bed of flowing temperaie stveams,
Govana 1500 m, Goel, 67726.
st Kashmir, Garlwal & Kumaon, Nepal.

A scrutiny of the specimens of this specics at CAL, DI, BSD as well as field
observations reveals that it has got a very rare and isolated distribution
in one habhitat ag mentioned above, The plants are lragile. sucenlent and

sithjected 10 easy destruction by sudden lood in the orrents.

7. Doroxnicum FancoNert Clarke ex Hook, 10 L Beil. Ind, 3: 333, 1881.
(Asteraceac).

Stout herbs .+ 50 cra high. Heads radiate, 1-2, vellow. Achenes of ray florets
epappose and of the disc pappose, Fls. & Fris.: July-Sept.

Chinpul 14-15000 fi (4400-4800C m), Puthie 849 (DD},
Dist.: Kashmir to Kumaon & Western Tibel.

From the study of SPECImens il CAL, DD and BSD herbaria it is observerd
that this species was not urcommon froimnm Kashmir to Knmaon in the past bt
has not been gathered during fast fine deciades and last collecuon in 1§ iy
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by R. R. Stewart in August 1940 from Kaghmir; its population needs
monitoring.

8. D. rovyrrr DO, Prodr. 6: 321 1838, (Asteraceae).

Frect herbs up to 1 m high with cordate leaves. Heads many, radiate, vellow,
glandular pubescent with turbinate hase. Fis. & Frie o June-Oc L

Grecasional on apen grassy north facing slopes near houlders: Boniudiyar
3500 m, Gorl 66082,
Dist. : Kashmir 1o Kumaon.

The study of vld specimens at CAL, DI and BSIY herbavia reveals that it
was fairly well distributed hur during recent explorations  this could be
acepsionally lorated due to habitat distarbance,

0. ScrOpHULARIA ORTUSA Edgew, ex Ilook. [ F[L Brit. Ind, 4: 2564 1883
{Scrophulariaceae’,

Erect herbs up te 90 cm high. Flowers green in cymes, Capsules subglnbose.
Iis. & Fris.: July-QOer

Occasional in damp shady places; Dhanaulti 2440 m, Rople or Famison s
(D).
Dt : Garhwal & Kumaon.

Though this species was earlier collected from Dhanaulti but this conld not he
gathered during recent vears from the same locality and also from other areas
of Garliwal,

10, Incarviniea esopt (Rovle ex Lindl) Chatlerjee in Kew Bull. 1848 185,
1949, Amplicome emodi Rovle ex Lindl, {Bignoniaceac!,

Gregarious scapigerous herbs with thick leafy rootstocks and large showy
rosy pink flowers. Fir. & Fris.: Feb.-June,

Oecasional on east facing shady steep slopes in rock erevices: Lamglhaon
1400 m, Geel 62851.
Dist. ; Kashmir to Kumaon, Nepal, Pakistan & Afghanistan,

The study of old specimens at CAL and DD reveals that carlier it was
frequently distributed from Kumaon to Kashinir but from recent collections
and the study of literature it is observed that presently it is occastonally

disturbed due 10 road construction and quarrying.
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Some Remarkable Features of Endemism in
Kashmir Himalayas

t” § EXDRA DHAR AND P KACT IR( }th ﬁeﬁarimznl of Bﬂlﬂn}', i.n!vﬂfﬂl}l .:,r?

Kashmiy, Srinagar,
Introduction

The phytogeographic analysis of the fora of Kashmir Himalavas—which
forms a part of north-west Himalayas—reveals that it supporis a large number
of endemic species.

Kanai {1963} in his extensive review on the phytogeography of Japano-
Himalayan clements did not mention anything ahout the endemism of two
related regions.

So far as the endemism in the Himalayan flora is concerned Banerji {1963)
has dealt with this aspect rather meagerly in his analysis on Nepal Himalayas.
This work has since been suppiemented by Dobremez {1972) who siudied the
floristic, climatological and phytogeographical aspects of Nepal Himalayas.

However, it may safely be said that except for the classical work of Chatterjee
(1939) no other critical assessment of the extent of endemism in varied phyto-
geographical domairs of Indian subcontinent has been undertaken.

The west Himalayan endemics remained alimost unworked except for the
analysizs of the phytogeographical aspects of the flora of Kashmir Himalayas
by Dhar (1978); and Dhar and Kachroo (1981).

The present study gives a review ol endemism in Kashmir Himalayas with

—— emphasis on the thweatened species.—
SPECTIFES COMPOSITION

1t is difficult to assess il
species and varieties (putting together) and species ouly are taken into
cansideration {Table 1). There are some genera which are conlined 10 the
Himalaya only but there is no such record of iis distribution restricted
to Kashmir Himalayas, therefore the present study is confined to the specific
endemism.

In so far as the monocots (Graminae excluded) are concerned the extent of
endemism in Kashmir Himalayas seems to be neglegible; extending not more
than 15.94— on the average. The overall mean percentage of the endemic
taxa in dicots amounts to 31,38%, of the total flora.
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ALPINES VIS-AVIS ENDLEMICS

There secms to bhe a dhivect correlation between alpines and encdemics
in Kaghmir Himalayas, A compavative study of the predominant alpine familics
and their extent of endemism (in percentage) is given in Table 2.

Table 2 1 Percentage of cndemic taxa in predomivamdy alpine familics of Kashmir Himalavas

8. Nu. Name of the family Percentage alpine Percentage endemics {of

species (of wial o total floca)

Spp. and Spp.

var. oly
1. Primulaccas ] .53 30,23
2 Saxifragaceas S 14 03.537 32,14
3 Fumariaceas 36,00 hi, 52,00
4. Dipsacaccae 30.00 30,060 50,00
. Berophulariaccac 47,056 44.71 37.65
b, Asteraceae 3772 35,82 33.82
7 *arnassiaccae 33.33 3333 —_
g, Crentiapaceac 3472 19,08 32.73

ENDANGERED EXNDEMIGS

The study of the endeniic species not ouly helps in assessing the age of an area
where they occur but s also important in applicd botany. About 40— of the
endemic species in Kashmir Himalavas are endangered and some of these which
arc exploited for their economic value in gardens and drug farms are listed

DClow,
Y. Aeomitum kashmiricnm Stapl ex Coventry: Flowers blue. July-August.
Lidderwat, Apharwat, Amarnath, MEDICINAL.
2, Acguilegia nivalis Falc, ex Jackson: Flowers blue. July-Aungust. Apharwai.
ORNAMUENTAL
3. Troflius groubs Lindl, © Flowers yellow., June-july, Mahdev, Gumri
ORNAMENTAL and }FOOD for catile.

4. Meconopsis aculeata Royle: Flowers blue, July-August. Simthan Pass,
Rajdhuni Pass, ORNAMENTAL.

5. Gorydalis casimeriana Royle: Flowers blue. Junc-july, Mahdev. ORNA-
MENTAL.

6. Magacarpace bifide Benth.: Flowers yellow., May-June, Apharwat. FQOL
for caitle.

7. Saxifrage jucguemontione Deene.: Flowers yellow, July-August, Damamsar,
ORNAMENTAL.
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8. Cremanthodium arnicoides (Wall. ex DC.) R, Good: Heads vellow, drooping.
August, Apharwat, ORNAMFNTAL.

9, Soussures sucra  Edgew.: Creamy heads.  August.  Harmokh o,

MEDICINAL.

Primula nrinulissime ‘] ack ex i_)!_l_])}'; Flowers blue. Jllﬂ&-lul}'. 4'\.13}]&]‘\'\"21[ TTHS,

ORNAMENTAL
11 Gentiang vensute Wall, ex Griseh ¢ Flowers blue. July-Ang, Apharwat mts,

TP T A R LT

=

RINAMENTAL

12 Gentiane cachemiviea Decne.: Tlowers blae. July-August, Komsarnae,
ORNAMENTAL.

13. Arnebia benthamiz Benth,: Flower head dirty white, July-August. lunnel
Top. MEDICINAL.

14. Picrarhiza kurrooa Royle ex Benth.: Flowers dirly white with exserted
stamens. August, Gumrl, Rajdhani Pass, MEDICINAL.

15, Fritiliaria royle Hook.: Flowers purple. June. Khillanmarg. ORNA-
MENTAL,

Generally the endangered endemic species are perennials and have a very brief

period of growth. They are almost always cxposed 1o ulira  vialel
radiations and face drastic climatic conditions. 8o, the reproductive capacity
and in consequence the natural regeneration and proliferation are reduced,

REHABILITATION OF ENDEMIC ENDANGERED SPECIES

The rehabititation of endemic endangered specics in Rashmir Himalayas can
achieve a breakthrough if Botanical Survey of India and other related organiza-
tions take the following points into consideration.

(i) Lstablishment of alpine botanical reserves in Kashmiv Hinalayas, where
a plant taxonomist, cyiologist, plant ecologist, plant physiclogist and an
expert of soll science will work together and smdy the ecosystem of parti-
cular area and thus assess the faclors responsible for extinction of such plant

species.

(i1} Commercial exploitation of such plants may be stopped amd their
conservation brought about by appropriate legislative means.

(lii} Agencies responsible for the export ol the propaguies of ornamental
endemics {under the cover of “OF NO COMMERCIAL TMPOR-
TANCE") may be uncarthed and forelgn tourists should not be allowed
1o carry such plant species for cultivation.

(iv) Check-list of such endangered species should be prepared and commu-
nicaled to various organizations cngaged in botanical rescarches. They

— by PRI |
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New Observations on Distribution of Plants
.. Endemictoipdia

P. C. PANT, Botanical Survey of India, Drlra Dun

Field observations and studies on exsiccata about habitat, altitude and
phenclogy etc. of Falraperia kimalawa Hook. £, Chonemorpha griffithii Hook, f. and
Clarkefla nana {Edgw.) Hook. £, have been made. Tt is analysed that I, Aimalaica
Hook. . and C. griffithii Hook. f. are found at Chamoli and Pithoraqarh districts

I‘n::S]J!::IZ)[l.\r'i:ljf1 in Western n1malayas, which are al[(}gﬂlnel EW umauum, from

( Edgw Hook f hlthcrtn mprcscntcd by very f'ew mllectmns [ ndmn hcrbana

may also be spotted from oiher places of similar altitudes and habitats in the
intervening parts of Kumaon and Garhwal, As it has been evidenced in respect
of the first two viz., Falroneria himalaica Hook, £ & Chenemorpha griffithii Hook. £

Till 1958 Falconeria himalaica Hook. f. was known by two collections only,
one the classical type material of Falconer and the other by Strachey & Winter-
bottom, both from Kumaon himalavas, Dr. ', A, Rao rediscovered this

R JE JR T alasecit Tla PO R— L. Tuetviets in 1958 Further
l.ll\lllul.;[l.l.l.b j.lqu.].l. l.|.l. LLI.LI.[AI.:-JLI!LL l.l.'!.n!ln‘.l II_L ll—ll‘\}ll}.,ﬂ.il.l .I.J-I-Ql.ll\.«\,' Lll— Al

between the vears 1963 to 1971 various botanists from Botanical Survey of
India, Dehra Dun made fve collections of this rare element, The latest collec-
tion of 1971 at Batanical Survey of India, Dehra Dun frem Tungnath arca
of Chamoli district shows the further extension of this hotanical curiosity in
Garhwal himalayas.

It will be not out of the way to menticn a record of this plant at Central
National Herbarium, Howrah; Brandis 1531 from Dcoban arca {Chakrata).

In 1963 hy collection of P. C. Pant 28249, it i3 obscrved ihat Fafep-
neria himalaica Hook. £ grows In association with Bergenta sp., Polygonim
sphaerecephalum and Chamabainia sp. as an undergrowth of Quercus-Rhododendron
and Arundinaria sp. on moist shady habitat amidst rocky boulders.

Looking into altitudinal range and phenological period, it is observed that
this plant occurs between 2500 m -3800 m from third week of April to second
week of June in flowering stages. Only in collection of June 1958 and June
1963 fruiting and post fertilization stages respectively are found. Therefore,
development of Iruits and setting in of seeds thereupon is quite an important
point to study and for arriving at conclusion, whether development of fruiting
material and seed seeting is a phenomenal behaviour of this rare endemic plang
or a matter of chance that all exsiccata till date in Botanical Survey of India
have heen collected before the fernilization process.
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CuoNEMORPHA cRIFFITHIT Heok. f

This liana with showy white, fragrant flowers 15 known for its resiricted
I =4 P D I ok NN & .t | ] el IR 1 L s ' LM TT 1 LN
PHGLLINAUTIULL 11 Pulldsld D1HLE, QIEKHI AL OTU-€asieril TR i FLTndldyds 1]
the altitudinal range of 1500 m to 1800 m. In 1963 the occurrence of
this Apncynaceous liane along Nachni-Tejum in Pithoragarh district at 4
2400 m 11 an opposite corner to ils previous records from north-eastern India
is quite an interesting find. A careful study in field and herbarium may provide

further new areas of its record in other localities of Western himalayas.
CrarkrLra naNa (Fdgw,) Hook, £

This small Rubiaceous herb is represented till date from Kumaon and
Garhwal regions of Western Himalayas. A search of the exsiccata of this herb
has revealed that only eight collections of this plant have been made till now
viz., two collections between 1884-1957 in 73 years duration from Kapkot/
Loharkhet and same in Kumaon Himalayas; five collections between 1891-
1934 in 43 years duration from Mussoorie in Garhwal Himalayas and a solitary
collection in 1891 from Rajpur mn Dehra Thn.

In spite of active plant collection both in Kumaon and Garhwal regions,
long by the botanists of various organizations and other plant collectors, it is
interesting to note that, till date only a few number of Clarkelia nana (Fdgw.}
Hook. f. exsiccata are on record. All the specimens stated above of this endemic
element have been collected in flowering and fruiting stages between August
to October ir an altitudinal range of 1650 m to 2000 m as a lithophytic herb,

However if few other intervening pockets in Kumann and Garhwal region of
similar altitude, habitat and climate, as presently known for Clavkells nang
{Edgw.} Hook f. if explored at right time (since life span of this herly is short},
it is haped that our present number of Clarkelfe nane {Edgw.) Hook. f. collections
can be enriched.
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Rare and Little Known Taxa of Carex Linn.
from N. W. Himalaya

NEELAM JUYAL & U. €. BHATTACHARYYA, Botanical Survey of India,
Northern Cirele, Dehira Dun.

'The genus Carex L. is unique in its distribution. Most of the carices are found
to be growing at very high altitudes which are difficudt to he frequently
collected. The alpine habitals of nany such taxa are ravely stable due to
constant glacial activities and subjected to very harsh conditions for their
survival,

While revising this genus of N. W. Himalaya (within Tndian political
boundaries) the authors came across a [ew taxa which appear to be very rare
or await fresh collection. In spite of many botanical explorations cven in their
type localilies these are known either by their mention in literature (Clarke,
1894; Kukenthal, 1909 & Rau, 1975) and types {marked with an asterisk] or
have been collected afler many decades. Such 1axa are enlisted below,
*Carex annulote Kukenthal, C. haematastoma Nees var. submacrogyna Kukenthal,
*(. munrol Clarke and *C. praesians Clarke.

- : F
the above taxa in the calegory of ‘insufliciently known plants’ and as these are
endemic to their tvpe localities this threatened state may resolt in their total
loss.

Although it has not been possible to study all of them but in arder to look
forward for their conservation, a short description with llowering and fruiting
period (where possible} and distribution is provided here.

1. C. annuLaTa Kukenthal in Engler, Pitanzenr. Hi, 38: 494, 1909. ., efigocarpa
Clarke in Hook. £, Fl, Brit, Ind, 6: 746, 1804 (err. typ. efigecarya), non Schkukr.
Rhizomes woody, oblique, caespitose. Stems 12-24 em, triquetrous, scabrous
above. Leaves shorter than the siem, 1.2 mm broad, leaf-sheaths brown. Spikes
2-4, lerminal one wholly male, subsessile. Female spikes peduncicd  with
4-1 utricles, Utricles abavoid-ellipsoid, pilose, suddenly narrowed ianto a long
deeply notched beak, Stigma 3.
Distribution : N, W. TIBET: Dras to the Karakorum,
S0 far known only from the types. Clarke no. 30436 & 30533 collected from
Karakorum and Dras-Skardo respectively.

2. C. nasMaTostoMa Nees var. sUBMACROGYNA Kukenthal in Engler, Pllanznr,
Ht. 38: 561. 1909; Stewart in Bull, Bot. Surv, Ind, 9: 153. 1967. C. macrogyna
Boott, Tlustr, 11 22, t. 7. 1838, non Turez,
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Spikes 3-4, approximale, upper ones sessile, Jower distant and shortly
peduncled, Fernale glumes obovale, apex thin.
Distrtbution - KASHMIR.

Thomsen collected this variety from West Tibet. As regards to the date of
Thomson's collection, following remark about his botanical trip in this area as
recorded by Burkill (1965) is valuable.

Page 128 *— ——-he was called in 1847 from the medical charge of troops to
scrve as one of three Commissioners who were Lo report on the geography and
general conditions of the Kashmir-Tibet border’,

In rccent years Stewart has added to the coliection of this wvariety.
He collected it from Satpura and the date ol this  collection is 1.8.1940. His
iy at XEW onlv

OO al IS VY LR

3. C. wwNror Clarke in Hook. . FL Brit. Ind 6: 738 1894; Kukenthal in
Engler, PAanzenr. Hi, 38. 660, 1909; Rau High Aldiude FL Pits. 191, 1975,

Stems up to 90 cm. Leaves shorter than the stem, 3 mm broad. Spikes 5-6,
lowermost remote on capillary peduncles, terminal male with one utricle at
the base, linear. Female glumes ovate, acute, hardly muecronate. Utricules
ellipsoid, trigonous, imperfectly nerved, thin, glabrous. Stigma 3.
Distribution : HIMACHAL PRADESH: Kanpur,

This species is based on the single eollection made by Munro (no. 2431},
After Munro, this has never been collected. Unfortunately it has not been
possible to trace where Munro's collections are deposited.

4. C. prazstans Clarke in Hook. £, FL. Brit. Ind. 6: 723, 1894. C. mysurus Nees
var, praestans (Clarke) Kukenthal in Engler, Planzenr. He. 38+ 259, 1509,
Rohust sedges. Stems vp to 3 ft. Leaves as long as the stem. Inllorescence
2 ft. long. Spikes many, peduncled, androgynaeceous with 6-7 female flower.
helow only, Female glumes elliptic-lanceolate, hardly mucronate, pale, longer

than the utricles, Utricles ovoid-trigonous, minutely hairy above, beak short:
Stigma 3.
Flowering & Fruiting —July.
Iistribution: Kumaon.

Known only from the enlicction made by thuthie (no. 6118). Duthie’s coliec-
tion on 15.7.1886 is in DD herbarium,
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Delpbinium wncinatum Hook. f. & Thoms.

(Ranunculaceae) and Lilium wallichianm Schultes f.
(Liliaceae)—Two Rare Finds from North-West
Himalayas

B. 5. ASWAL & B. N, MEHROTRA, Botany PDreision, Central Lirug Resvarch
Institule, Lucknaw

Deiphinium uncinatum Hook. . & "Thowns, and Lillon wallichianum Schulies £, have
been rediscovered from Chamba district (Himachal Pradesh! and Chamoli
district {Uttar Pradesh) respectively after over a century. "L'here is no record of
their recent collections [rom the North-West {limalayas in BSD, D13 and CAL
herbaria. The rarity of these species and information on their distribution other
than the type locality is significant phylogeographically. The possibility of
theit occurrence in other similar sectors of the North-West Himalayas can not
be ruled out.

The description, habit, habitat and other observations of these two species
are reported and discussed 1n the present paper.

Derpminivs uwociNatus Hook. £ & Thoms, in Hook. £, FL Bt fnd. 1: 24, 1872,
Munz in J. Arnold Arb. 482 300 1967,

Erect herbs, 4 90 cimn tall.

The species was described by Hook. L& Thoms flec at ), based on the
collection lrom the Salt Range of Pakistan by Vicary and fromr Banihal to
Marri, West Himalaya by Wimerbotioni, Subsequently, there appears 1o he
no report of its collection from India, Munz (foc. i) has included this species
in his ‘Synopsis of the Asian species of Defphounn’ and reported its distribution
1 'r‘. 3. :‘_ 1 - s ) ‘ . e r :

s ne citaton of its recent collecuon from India, The authors, inspite of
a thorough scarch could not wace a single herbarium specimen in the [ndian
herbaria.

The varicd vich Hora of Chamba disteict has atoacted the plant explorers
sinee the Bth century (Gamne THOY, Shabma 1964 Gupna 1964, 19715,
A large vumber of specimens collected from this region are represented
in [odizn ay well as forcign herbaria, Inicresungly . Delplonium ancingdum Hook,
. & Thoms. conld not be collected until the serdor auther (BSA) relocated 1
in April 1979 duning his our o this avea for the collection ol plants far the

biclogical screening progranume of the Instiiute; this rave species was found 1n




Two Rare finds from N Himatayay 24

the shady slopes of Quercus-Rhodudendron  toresi, abowt 1 ki fiom  the
main CGhamba township.

rhc PlﬂllL }lﬂ-b i | .)'i"luu. ]luL I“\ 1 i:-‘llu il- }i{a} 1 uu\’l i)l‘ 11.‘!'
of the earlier plant collectors, most of whom visited the area in the moachs of
June-October. This exiremely rarc amd intercsting species, which has been
recollected after a lapse ol over 10 decades, represents the enly collecton Irom
India and is preserved in the herbarium of the Central Drug Research Institue,
Lucknow.

Specimens exanuned : Himachal Pradesh: Chamba district-1 ke {rom Chamba
town {1500 m), 23 April 1979, B. 8. dswal 11913 (CORI).

Livtim waLLicHlanusm Schultes £, Syst. PI 7: 1o8Y. 1830; Hook. 1., Fi. Bric
Ind. 6: 349, 1892; Duthie, Cal. Pl. Kumaon 188, [906.

A bulbous, unbranched, erect herb with creeping rootstock,

Schultes I {1830} described this species, based on the collestion bum Nepal
by Wallich. Hook I, flve. cit.) reports its distribution in Kumaon and Nepal,
Duthie floc. cit.) has reporied i1s presence in Kumaon., A perusal of 1he
literature and a therough search in the herbaria (BSD, DD, CAL} have shown

thak this enmu;z noitheor renarad nor collacted § ANl 1the -\nrrh Wt Hwy

that this species neither reporied nor collected b the MNorcth-West Himalayvas
3

during the {9th century. The recollection of this interesting, rare sweet-secented

lily fromn Sonprayag in Chamoli district (U.P.} after a lapse of over 13 decades

represents the only recent collection from North-West Himalayas and s

significant.

Specimens examined @ Uttar Pradesh : (‘hamo]i district, Sonprayag (1604 m),

21 Aug 1977, B. N. Mehrotra 5897 (CDRI}; Mussorie, 10 Scpr. 1845; Duthie,
L=

'l.l.. S NI i
WLIILY LS. :llJCLI LIV LA

. T S R o VN, S Tl o hna 1040 ae b .., | 7 A S
5.01. \UU}, PLLI.!I.LdUﬂ,, EICAUHW LAWY il LU W ILE. LANTL, U”“f-”r_} k\- FE NN

1 (CAL); Kumaon, Wallich 5076, 50764, 50768 (CAL).
DISCUSHION

In view of the recent recolivction ol the two vave plants Dedphinivm uncinatum
Hook. [ & T'homs. and Lifiwm wallichianum Schultes £ [rom the Nortli-West
Himalayas, the authors suggest the following points o be given due considera-
tion in ascertaining an endemic, threaten eed or rare status ol a taxon.

The taxon believed to be rare, endeinic or threatened should be thoroughly
searchied in the field lrom where it was collected and in the berbarium from
where it was reported, Extensive as well as inensive scarch should be made in
the similar eco-climatic zones to explore the possibility of its ccurrence,

Exploratory tours should be arranged after duc consideratinn of the season
of occurrence, habit, habitat and association of a taxon, o rale oul the
possibility of its escaping notice.

A axon should not Be considered w he rare, endennice or threatched siniply

on the basis of its old herbarium records, single report or the old literature.

A taxon may be rare 11 one [ﬁd"c but 1t 1mnLay T e st AT L ol llldl . For
exatnple, the occurrence of Ferule jaeschkeana Vatke is rare in Garhwal huat
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comton i1 Lobul valley, Himachal Pradesh, .\ caretul scarch in other similar
geovraphical regions mav (hoeow more light on the broader disivibution as well
as n deciding the statas of those plants which are rare in berbarium records.
The causes of rarity ot a taxon should be nvestigated and suitable protective
teasures should be jaken (o ensare s survival in the nataral habiat.
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Endemic Species of Poaceae in N. W. Himalaya

N. BHARGAVA, Botanteal Swrvey of India, Novthern Cirele, Dehva Dun

ey T i leaman smecvitaiiaoens Joarmirriir e K omehreiie ITimansdee] Thao -0l
JLLLGALL I YY A .I.j_[jl_ﬂlﬂ}- il Luililll Iak.a .,ﬂllllllll LN L RtAOLLALLLL 3 S LTINICRS-1agR] L fetriuvali
States and Garhwal & Kumaon divisions of Uitar Pradesh Siawe. Tarlier

Chatterjec {1940} has studied the endemic flora of India and Burma. For the

present mvestigalion, the decision reparding 1the endemic 5-‘.-[36(‘.11:5 has hecn
made on the hasis of works of Hooker (1887), Bor (1960}, Gupta {1970) and
Birari (1973) and after screcning thiem through other loras either of diflerent
regions or of neighbouring countries, The herbarium ol the Botanical Survey
of India, Neorthern Cirele, Dehra Dun, a representative of recent coliections
from NW Himalaya, has been consulled. The species available in this
herbarium have reen indicated by the acronym BSIY in paraenthesis.

FENUMERATION OF SPLECIES

1. Agragiyron cognetum var. ahingoense Melderis
Phistr, —Jammu & Kashmiv; Shingo valley.
2. Agropyron duthiei Melderis
1distr.- —Himachal Pradesh; Simla.
3. Agrepyron dewtoium tiook. 1. var, efatum Hook, T
Vvistr.  Jammu & Kashour.
4. Agropyron deniatum Hook, . var, kashmiricum Melderis
Distr,- --Jammu & Kashmir,
3. Agrapyron semicostabn Noes ox Stend. var, Hiomsoni! Mook, [
Inetr, - Himachal Pradesh; Kinnore, Spi.
&, Agropyren sirictum Nees ex Steud, (B3,
Lhxtr - Jammuo & Kashmir,
Distr.— Jammu & Kaslinir; Srinagar.
8 Agrostis pilosule Trin, var. ropleana (Trin.] Bor
Distr.— Jammu & Kashmiv; Himachal Pradesh; Simla.
9. Arundinaria falcata Nees
Distr.- Himachal Pradesl; Sinila.
18, Arundinaria jounsarensis Gamble
nstr - Crarhwal; Jaunsar.
1. Arundinaria spathifiora L'vin.
[Diser,—West Himalava.
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Bromus japenicus Thunb. var, falconert {Stapf) Stewart {BSDY
Distr,—NW Himalaya.

{3, Calamagrosits preudophragmites (Vall. [} Koeler var. leriarica (Hook. )
Bor, (BSD).
Disor.—Jammu & Kasluuir; Fimachal Pradesh; Lahul.
14, Calamograsiis siofizkai Hook. [,
Distr, -Tammu & Kashmir; Ladakh, Zanskar.
15, Catabresa aquatica (L1 P, Beauv. var. angusfa Stapf
Distr.—Jammu & Kashmir; Ladakh.
16, Cymbopagon distans {Necs ex Steud.) Wals, var, mundensis B, K. Gupta
Diste,— Jammu & Kashmir; Upper Munda.,
17, Cymbegogon ladokhensis B. K. Gupta
Distr, - -Ladakh.
1. Cymbopogon motia B. K. Gupta
Istr.——Kumaon ; Haldwani.
19, Cymbapogon parkeri Stapf var, Jammuensis B. K. Gupta
Distr.-—Jammu & Kashmir; Jammu.
200 Cymbopogon ramnagarensis B. K. Gupta
Distr,--- Jammu & Kashmir; Ramnagar.
21, Deyeuxia kashmeriana Bor
Distr.—-Jammu & Kashmiv; Astor valley.
22. Deyenxia simlensis Bor (BSD).
Distr.—Himachal Pradesh; Simla,
23, Pigilaria sanguinalis (L.} Scop. subsp. aegypitaca var. furmentaeea Henr.
Dhstr,-—Jammu & Kashmir valley.
24. Digitaria stewartiona Bor
Distr, - -Jammu & Kashmir; Ladakh,
23, Fiymus nutans Griseb. var. albidus Melderis
Distr-—W, Himalaya.
26, Fulalia hirtifolis (Hack.) A. Camus
Distr,-- NW Himalaya.
27, Fulaliopsis duthiei P. R. Sur
Distr.—~-Garhwal; Tehri.
28, Festuca levingei Stapf
Distr. --Jammu & Kashmir.
29, Festuca {ucida Stapf
Distr, --Himachal Pradesh: Lahul; Garhwal: Jaunsar,
3, Festuca modesiaz Steud,
Distr.—NW Himalaya.
3. Festuea nrtidula Srapf

Distr,  Jammu & Kashmir: Ladakh {Nubra); Kumaocn.
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Fostuca rubra L, ssp. kashmiriana (Stapf) st. ¥ves (BSD),
Distr, --NW Himalaya.

Tmperata cylindrica (1) P. Beauv. var, fafifolie {Hook. £ C. B, Hubbard

Disir. - Garhwal; Dehra Dung Komaon.
Lehnochioa faleoner: ook, 1.
st —Garhwal: Musseorie.
Laphockhioa clarkeana (Domin) Bor
Disir. -Janunu & Knsjunir.
Oryzapeds humilie Dor
Distr.-- Garhwal ; Deoban,
(rryapsts stervartians Bor
Distr.- -Himachal Pradesh: Parbaui valley.
pladaris minor Retz, var, wepalensis {Trin,) Bor
Distr.-——Garhwal.
Poa koelzii Bor (BSD).
Distr —Jammar & Kashmir: Ladakh.

Poi lalulensis Bor {BSD).

Distr.---Jammu & Kashrie: Ladakly; Hanachal Priadesh; Labul,

Poa nepedensis Wall, ex Dudhiie (B35S},

Thstr. - -Himachal Pradesh: Dathonsie, Kolu Garhwal: Telo
Poa pseudamonena Bor

Distr.—Garhwal: Tehri,
Poa stapfiana Bor var, siapfiana Bor (BSD).

Distr.— N¥W Himataya.
Poa stapfiana Bor var, micranthera (stapl) Bor
Pogonotherum santapaut P, R, Suar

Distr, Garhwal.
Psendodonthonia himalaica (Hook. £ Bov

Mhstr. -Himachal Pradesh: Kinnore: Garlwal s Jaunsar, Tehirt.
Puecinelfis thomsonii (Stapf) Stewart

Distrs =Jagnmn & Kashmir: Pogha valicy, Rapaho,
Sehizochyrium pressum (Hack) A Chmos

Distr, Jammu & Kashmir; Kislitwar,
Sehtwa nodatum (Flack.) A Camos

IJistr. -Himachal Pradesh: Chamba: Kumnaon: Almora.
Spodiopagon dudius Huck, (BS1)].

Diastr—- NW [Timnajava.
Stipa duthici Hook, {.

Distr.—Gachwal: Telo.
Themeda decurzii Birari

isir. Garhwal: Mussooric.
Trisetum micons (Hook, [.) Bor (BSD].

Distr.— Garhwal: Teht,

33
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Conclusion

A study on endemic flora of Poaceae in Indian NW Himalayn reveals that
54 taxa [3) species with 2 subspecies and 17 varieties] belonging to 28 genera
are endemic. An analysis reveals that only 8 axa are common 1o all
[rew : whi ) ihit restric i T ]
Jammu & Kashmir, 10 in Garhwal, 5 in Himachal Pradesh and 2 in Kumaon,
A few genera iy, Agropyron Gaertn,, Cymbopogon Spreng., Festuea L., Poa L. e,
have many cndemic species need taxonomic revision. A further consuliation of
B5SD herbarium, which comprises of recent collection shows that only 4-20
nf the endemic species could be re-collected sugaesting for a thorough extensive
and mtensive collection programme for this faniily, Many endemic species not

collected for long time are envisaged at the verge of extincton.
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Is Sahastradhara a Threatened Type Locality ?

P K. HAJRA, POSSCEE, Botanical Sureey of India, Delwa Lun

:3"

Sahmtra(lhara Lies between 307237 N and 78,87 1, Iris L Kin imm Uchm Dun

Ty f.- -1 . o FETaY T4 it
and is situated at an alulude ol abowt 800 g 1 s o veno

large mbcl of preple frequent the place 1o have Jdnr in !.hv sulpliay springs,

From the carly parl of the 15th Century many crmnent botamisis imcluding
J. F. Royle visited this place for plant colleetion and described many new species
[rom Sahastradhara. He wrate *“'he low range of hills is covered with (rees and
the herbaceous vegetation and 1he valley of Deyra, in the uncleaned parts with
dense and ajmest impenctrable forests. ”

Now this situation is a thing of the past. The vegetation is degraded and
there are no primary foresis around Dehra Dun. With a view o find out the
distribution of SP.-LCIES r,'nrigi.mﬂ.l\,r described {rom Sahastradhara, the awthor

LTy lortarl thrss comaniag s PE e - 1} el CabBava o fie (T 1F o

seiccted three species viz., Pittosporun eriocarprem Rovle, Supiora mellls (Royle)
Baker, and Jira nutans Royle. The field studies show that they are not common.
This may be safely attributed to biotic factors. A tourist spot that Sahastradhara
Is, it continucs to face the devastating aflects of human interference and lime

species disappear adequate measures be taken to protect them in their original
hosne by preserving the locality.

A short description s provided {or each species so that others can locate them
m other adjoining areas.

Privosporuw mricearruy Royle, Tlustr, Bol. Himal, 1:77. 1834; ook (
& Thoms. in Hook, {0 F1 Brit, India 1: 199, 1872 (Pittosporaceae),

Shurbs or small trees, stem, leaves and inflorescence tomentose; leaves
broadiy obovate-oblong to oblanceolate-oblony; capsules 2-valved.

Ils.: March-May; Fris.: April-Oct.

T . ew . e . - 4 R - S P
Lastrtly.; Ulbtar Pradesh: endemic o Oarhwal-Komaot.

and is uged locally in chironic bronelitis, Fhe wood is used anly lar fuel.

That this species was conmmon in Dehra Lha, Mussoarie and Sabastradiura
s evident rom literatare ad herbariwn heardings, Inspite of my four visits
Sahasiradhara 1 could not lovate cven a single plant of this species. Either the



36 Assessment of Threatened Plants of India

plant has becomie exiremely scarce and is lell only In very small pockets needing

a thorough combing of the place or perhaps wiped out? The conthined affect
U[' biotic factors such as 1.~J.1 ge scale dcvclﬂpmrntﬂl work gomg on in this region,
lime quarrying, cons

cause for the rarity.

SorpHOorA MOLLIS (Rovley Baker in ook f KL Brie. India 2:251. 1878,
Edveardsin mollis Rovle, §L Bot. Himal. 196, ¢ 32. £ 2, 1435,

Shruds 1-2.5 m high, Leallets 21-35, eBiptic, linely downy. Flowers in short
dense axillary racemes. Corolla vellow, Pods montlifor, 4-6 sceded.
Fls. & Trts: March to june.
Distribution: INDIA: Westere Himalayas, {Uttar  Pradesly, Himachal
Pradesh); PAKTISTAN, AFGHANISTAN.
USLES : The wood 1s used for fuel and the leaves and twigs for fodder.
Habitat: On open hill =lopes along with AMuwrrapa koenigil, Pheenix fumilis,
Mallotus philippensis, Cocoulus laurifolius, Bupatorium sp. etc

Though the species is found to occur in diflerent localtics of N W, Himalaya,
it has become rare, in is type locality. During my visit I could locate a group
of less than a 100 plants. 'Though my visits were made during the flowering and
friuting scason, I could sec only a few plants in Nowers bul not in froits. The
goats are apparently fond of this plant and most of the plants are trimed of their
tendcer shoots, leading to poor flowering and fruiiing,

Itea sutans Royle, Illustr, Bot, Himal. 226, 1835; C. B. CGlarke in
Hook, {, FL. Brit. Ind. 2:408, 1878.

Shrubs or small trees. Leaves elliplic-ohlon

LR . ¥ e ki i

Racermes solitary, clongate, execeding the Jeaves, i’t,tal:s wlulcr
Fls. & T'ets.: April-July.
Distrib.: North-western Himalavas,

This

o

pecies is bccmmng scarce m vicinily of Dehra Dun due to large scale

1 wwrrla Sl ivier mlaca 1 thio vaerTon
i VW LR I-l-ll\).ll.b et LEL LRRLa DL iR
*

In conclusion it is emphasized that Sahasiradbara is not only the wype locality
of the species mentioned above, but also harbour many species ocouring
in higher altitude as well as species of (the plain, Many of these species are rare
ones, I'hat being the case 1t is only necessary te presevve the whole locality.
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Exploitation and Threat to Survival of some High

Altitude Plants in Garhwal Himalaya

Srinagar.

Himalaya have been the source of culwral, spritual, physical and biological
wealih, of which, biclogical aspects are predominant. Many werkers have paid
attention to the study of vegetation of this area (Lnthie, 1906; Osmaston, 1927;
Rau, 1961; Semwal and Gaur, in press). With the development of civilizaiion

our dependence on plants have inercased many fold in many ways, ceupled
with the dependence on plants certain developruental processes e, Tourism,

Natuyal Parks, Reserves cte,, have also greatly inlluenced the vegelation of this
part, 1L s therefore cssential to understand the wegetational patern  with

reference to modern veguirements and developmernis. Under these circuint-
stances many of the plants are facing difficulties in therr normal living pattern,
Thus, they are facing the danger of extinction.

The authors are engaged on the systemnatic study of plants of high aliede
for many years and the present communication is based on the tlotistic and
ccological study of high alihude plants with cowtinuous observalions on e
factors vesulting the limitations in the distvibution of plants.

Though, studies were comducled on the high alitde plants in Garhwal
Himalaya covering about 308 species, the present daia (Uable-1) includes only

K

it o

shich ara facine (1 oAl
L L1 ALPL LLACLE

1...&. dTeCHIE iil ¥l P
perpeluation and distribution.
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Table—1 : PEANT SPERCIES FAGING RARITY. Those inarked with an asterisk are already
rate i thelr patural habitat, alihougl, not under heavy Biotie Pressuee.

Plant =pecies Rege of Biotic Freguengy  Flowering

disibuion pressare Tratkex e SEARON

A TLIR Y Ly
RANUNCULACEAL
Nromitum balfierit Stapf 30-10 IO : August-Sept.
Ao hetergd il Wall, ex Royle -tlu- AL R ~clo-
Coadtha fafintsis 1., -thi M, () Re | May-June
Blefptaiecnm vesfitnm YWall, YO-15 AL Q) ~H Be Ot
¥ Thalictrnm alpinn L. 3-56) hY ] R® June-July
*FL chebiduedl L 2335 AL O K Scpt.-Ocl.
HERBERIDAUEMAE
Herberis spp. 10-34) ALK, O 1 March-June
Poduphpllum hecanshum Rovle 2540 ML L R May-junc
CIRUCADANTERACEAE
F(roeasfer agrestis Maxia. 31-30 0 4 July-tug,
GLERANIACEAL
i rgrantur pulvgndies Lelpew, 23-33 O & ~to-
RUTACEAR
Skiuia Lnerenfa Sich, & Zucc. 20-32 M, O 4 June-July
ROSACEAJR
*Fragaria dalimuiana Ciny 2530 E, O, E R June-fuly
* Putentilla erfaca e Wall, 23-4) O R Aug.-Sep,
*P gelide UL AL May, 23-45 SN K July-Aug,
SAXIFRAGACEAR
* Saxifraga flicandis Wall, 30-45 Cr R Judy-Aug,
=8, kispresda 1. Don =cluy- Q R o
VALERLANACEALRL
Sverdostan s patamant 14 34 a1, 0 15 July-Aug,
AR UERACTEAL
Sanganiea punsifriphara L oo -} M, D Re | Aug.-Sept.
&, ohvetlate DL 2840 M, G, Re ped- -ri-
ERICACEAL
* Rhododendion fapidation Wall. 23410 0, 51, Re -] June-July
PRINICTACERE
* i reneinl Dodie 29-38 O R July-Aae.
* P, meaoraphyitfa 130 Don 30-48 Q + June-july
SCROPHULARIAGEAR
* Fateesigria fdmadaice Flogk, § 30-30 L) It ~ilg
CGROBANCEHIAUCEAL
* Boschniahia fimalaiea ook 2332 0, A R -gho-
OROCHIDAGEAL
*Cppripuadinm elepans Reichl, £ 3238 0 134 June-July
¥ s foirfoiie L, 2354 ] L] L= July-Aue.
SCVTAMINACEAL
Rowvea affing Royle 213541 AL O A Jatie-July
LILIACEAY
* Agrawharts nang Wlolesch 30-38 O I

Aday-Jusee

Abbreviations and Signs : M-Medicinal; G-Omamental; E-Edible, Re-Religious;  R-Rare;

+ 4 —Near 1g variy; +—Very near to vuriry,
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Endangered Medicinal & Aromatic Taxa of
U. P. Himalaya

N. O, SHAH, Central Invtitute of Medicinal & Aromatic Plants, Lucknme

The U.P. Himalaya {also known as Kumaon or Garwal Himalayva) is a
mountain range of 320 km, and forms a part of Western Himalaya, that
extends between rver Kalt in the East and the great defile of Sutlej in the West.
The major pordon of this region is mountainous and there {s no peak over

8000 metres. The topography of this region is undulating and characterised by
high hills, spreading high valleys and snow capped mountain ranges that cover
an area of about 38,000 km. This region comprises of ecight hilly districis,
Pithoragarh, Chamoli, and Uttarkashi (all logether known as Utlarkhand),
Almora, Nainital, Pauri, Talirz and Uehradun

The range of aliitude, temperature

RERAALR.y LRadel)d )

of varied plant lifc including wild growing mm]u.mal and aromatic plants,
Geographically also it is an important zone as it joins the Central and the
Western Himalayas.

In this region traditional exploitation of medicinal and aromatic plants, has
its roots in the remote past. And, at present about 200 items of assorted
medicinal and aromatic plants are extracted and tvaded from this region {Shakh,
1975). Obviously, the continued exploitation has caused depletion of certain
taxa of this region and these will be considered in this conmmunication
as endangered,

Different authors like Ayensu {1974%, Given (1976) and Jain & Sastry
(1930) bhave laid out certain criteria for selecting endangered, threatened amxd
rate taxa etc. Bul, in this communication only those taxa have heen sclecied
that are potentially becoming rare due 1o over exploitation and wrgently need
protection and monitoring. However, 1lis reglon in particular docs not contain
any other endemic medicinal and aromatic plant taxa except Acorifum falconert,

The endangered taxa have been enumerated here with their local names,
parts used, habit and habitat, general distribution and remarks.

List of the endangered medicinal and aromatic taxa :
Gentiana kurooa Rayle (Gmtmnaccae)

Local name : Karu

Trade name : Indian Gentian

Parts used : Roots & rootstock

Llses 1 Used in wnani systern of medicine and in liquor
svirlie



Fndangered Medicinal and Aromatic Tava 41

Habit & habitat

General distribuiion
Remarks

A decumbent herh reported io ocour from 1000 to

5000 m.

Reported from Weslern Himazlaya 1200 to 3000 m.
This plant was reported by Stachey &  Duthie
1906 from Shioli and Rajhoti and Atkinson
(1882) had veported its collection for trade purpose
from this region. Recent foristic and  nedicinal
plant stirveys have not recorderd this plant from this

reginm.

Linnamomum glanduliferum Meisson (Lauraceae)

.
I'rade name

Parts used
Uses

Hahit & hahitat

General Distribution
Eemarks

Acondfum heteraphylium Wall,
Local name
Trade name

Parts used
Uses

Habit & habitat

General Distribiution
Remarks

Sucandh kokila, Malgir

Fruits

"The fruits are aromatic and used in preparation of
‘Attar’.

A small tree about a meter girth found in oak
forest, Reported from Dastern portion of Almora,
C‘cntra‘; Himalava

d bv Clsmmmn {1927} from

T \rb.'n'vw" At ite
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collec tmn fmm this region.
{Ranunculaceae)

T Atces

Atees, Meethi aiees

! Tuberous root

Used in avurvedic and unani system of medicine
and also by the local inhabitants in medicine.
Shah & Tnchl HQ?H

: An ercct hf-,rb found in forest and open meadows

ahove 3000 m,

Western & Clentral Himalavas 2000 to 4000 m,

In recent years this plant has been mercilessly
extracied from this remion.  Ttis diflicult to find the

Aconitum balfours Stapfl
Aconitum falconer: Stapl

Local name
Trade name
Parts used

plant in open meadows owing to indiscriminate
exploitation by ihe local inhabitants and due to
unresiricted grazing. Shah & Yadav (1970} report
that the destribution of this taxa is receding to
upper hmits in U P. Himalayas due o over
explottation,

{Ranunculaceac)

: (obaria vish and Telia vish respectively, Meetha,

Aconite, Bachnag
Tubcrous roots,
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Uses ¢ Used mn ayurvedic and unani system of medicine,
Roots are poisonous.

Iabit & habitat : These are tall herhs found as undergrowth in the
alpine forest above 3000 to 4000 m,

(ieneral Distribotion i A, beffourii in U.P. Himalaya and Central

Himalaya and A feleoneri 11.P.  Himalaya.
{Endemic to this regiond.

Remarks : Though the exiraction of aconites 1s prohibited in
the U.P. Himalaya the local inhabitants exploit
the drug as it fetehes good market price.

Angelica glawea Tdgew. {Umbelliferae)

Local name : Chora, Gandrayan.

Trade name : Angelica,

Parts used : Roots and rootlets.

Uses : Used by the local inhabitants for seasoning curry

etc. and also in medicine, Recently 1s essentdial o1l
has also comwe into market which s used for Havour-
ing purpose.

Habit & habntat + A tall stout herl growing as undergrawth in open
nak forest.

| QR A [R5 o SOV (U D PO T i N = N N Ry TR, SR N
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plant and the roots arc sold in the local market

about Rs. 2/-a tola.

Shah itra T , edarnath a
a distance of about 3 miles in the norih west there
is a small lake known as ‘Chorabarital’. According
to local people the surrounding slopes of this lake
were full of ‘Chora’, and hence, the nume ‘Chora-
barital. But, one of the authors {Shah) visited the
place in 1969 and found that there was no trace of
the species due to indiseriminate colleetion by the
local inhabitants. The name of the place has
recently been changed from ‘Chorabarital’ to

‘Gandhi sarovar',

Dioscorea deltoidea Wall. (Dioscoreaceac)

Local name : Kin, Gun, Shingri mingri (Garwal}.

Trade name : Dioscorea.

Parts used : Tuberous rhizome.

Uses : Tuberous rhizemes are used for extracting steroidal

saponin, diosgenin. Ihosgenin 13 a precursor of
cortisone, hydro-cartisone, sex hormone and anti
fertility drugs largely used in modern medicine.
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Habii & habitat

General Distribution

43

A Luberous perennial climbing herb with twining

annual stem, Generally found in forest and open
fields on  Berberts, Jenthoxylum and Principia utilis
shrubs from 1500 to 3200 m.

Western & Clentral Himalaya upto Sikkim, Indo
China and West China,

Didymacarpus pedicillata R. Br.
and Didymoecarpus aromatica Wall, ex D). Don (Gesneriaceae)

Local name
Trade name
Parts ysed

Uses

Habit & halitat

Pather chatla, pather leong.

: Kumu kum

Young aromatic curled leaves,
Mainly used in perfumery industry.

: A small herb with spreading radical leaves {ound

usually in rock crevices or surface mostly on shady
and moist places from 1000 to 2000 m.

I arpsmatica frnon [T P Himalava o Silkliom anmd 5
s TG RED LIAEL L D dallinaay @ U JaRnilil ia
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pediciiiata from Punjad Hunalaya to Bhutan,

., While picking the young curled leaves the whole

plant is taken out by the local inhahitants and this

Jurinea magrocephata Benth. {Compositae)

Local name
Trade name
Parts used
Uses

Babit & habitat

General Distribution
Remarks

Micenotulc roaflickii
uuwu_yua (B edTE ML
Local name

T'rade name

v Guggul

Gugpul dhoop, Dhoap.

Roots,

Used by the local inhabitants as incense and traded
for preparation of ‘Atiar’,

: A woody perennial herlh with radical leaves and

without aerial stem, Roots aromatic, Found usually
on open meadows above 3000 m,

Western Himalaya.

: The roots are extracted by the local inhabitants

-
"

L —

and thus destroying the entire plant. In Himachal
Pradesh (according to Gupia et al, 1961) “The
plant is found to grow on all types of soil and topo-
graphy but flourishes weil in open sunny localities
ont deep, moist, well drained loamy alpine pasture
soil. It prefers the northern slopes™.

ahsunia.
ivak, Rishvhak.
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Parts used
1ses

Habit & habitat

Nardostachys jatamansi DC. :

Local name
Trade name
Parts used
Uses

Habit & habitat

General distribution
Remarks

+ Tuberous roots.
: Used in ayurvedic system of medicine as one of the

ingredient of ‘ashtawarga’ used in tonic prepara-
tions.

: A small herb aboul 20 cm high, found in the open

pine or oak forests from 2000 to 25G0) m.

PN 5 MO P P PR P B (U DERIE I IR
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Travancore and Andaman.

: The plant is becoming rare day by day due to

indiscrirminaie exploilation

(Valerianaceae)
Mansi, Jatamansi

: Spikenard, Jata mansi, Baichand.
+ Rhizome
: It is used in ayurvedic system ol medicine and in

perfumery. Local inhabitants use it like incense.
It is also exported.

: An erect hairy rhizomaious herb. Usually found

on the rocky slopes in the alpine meadows above
3000 m.

1 U.P, Himalaya to Eastern Himalaya.
: To meet the demand of the country and for export

purpose more than 1200 guintals of this drug is
annually obtained from Nepal apart from couniry’s
i dav by dav

Lay.
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QOrchis habernariotdes King and Pantl. {Orchidaceae)

Orchis latifalia Linn.

‘Trade name
Paris used

TTeneg
A ata

Habit & habitat

Local . Salam Panja, Hatha Jori
: Salam panja, Salep.
1 Tuberous roots.

PR .U [ R IR B T [P | S - S
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tonic preparations.

: A herb mostly found in Quercus and Betula Iorests

on moist and humus soil and also in meadows. 2300
1o NI 1

General distribution

Remarks

L= A vaT Ay §

: 6. habernarioides in Western, Central and Eastern

Himalaya,

. latifslia Western Himalaya o Central Himalaya
from 2500 to 3500 m. Alghanistan, N. Alfrica,
Lurope and North Asia.

: Both the 1axa are rare in this region, Stating about

the distribution of €. fatifolia Gupta (1966)
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remarked ‘‘Poor distribution of the plant in its
natural! habitat in Indta, which once might have
protection against grazing and probably due to
continued exploitation of the tubers”. India meets
its major demand of the Salap by export (Shah,
1981,

Polygonatum verticiliatum Alloni (Liliaccae)
Polygonatum cirrhifolium Royle

Local name : Banchuri, Salam misir.

Trade name : Meda and Mahamada, Salammisri.

Parts used . Rhizame.

Uses : Used in ayurvedic and Unani tonic preparation.

high with stout rhizome, found usually as under
growth in open forest 2500 to 3200 m. P, cirrhifolium
is comparatively smaller herb 09 to 1 m. high
found near tree line. Rhizome chain is thinner
than the former,

Rheum emodi Wall. ex Meissn. : (Polygonaceae)
R. spiciforme Royle
R. webbianum Royle

Local name : Dolu, archu

Trade name . Rewand chini, Rhubarb.

Partused  : Root & ro0tstock.
Uses - Used in ayurvedic and unani medicine as [axative

and tonic, Local inhabitants also use in cuts and
burns. (Shah & Joshi, 1971),

Habit and habitat - Stout and tall herbs found 3500 to 4000 m. in
rocky meadows and open {orests.

General distribution - Rheum emodi & R. webbianum Western and Central
Himalaya. R. spiciforme.—Western Himalaya,

Remarks . Tt is becoming rare in this region due to extraction
of the roots.

Valeriuna jatamansi DC. : (Valerianaceac)

; mya.

Trade name . Sugandhbala, Muskbala, Tagar, Asaru,

Parts used . Roots without rootlets.

Uses . Used in ayurvedic and unani medicine and, also

in allopathic sysiem as uncture; used in perfumery;
incense and tobacco industey. It is also exported.
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Habit & babitat : An hairy dacumbent herb found in moist and
shady Iocalities {from 2000 1o 2300 m,

General distribution : Western, Central and  Tastern Huimalaya;
Afghanistan and China.

Remarks : Truc o brisk demand in the market it has been so

indiscriminately extracted from this repion that it
15 seldom seen in 1hose localitics where it was found
in abundance.

L] L)
Discussion
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protecting some of the wild growing medicinal and aromatic plants and banned
10 species which were getting rare (Sinha, 1973), The order to bar their export
for three years came into force from 1-10-1974. The banned species are

as under :
Name uf plant Vernacular name Area banned for extraciton
L. Aconttum heteroplylium Atis Barhat range, Uttar
Kashi
Berberts spp. (m{)ts} Kilmora ‘Throughout hills
3. Didymscarpus latifolia Pathar laung Manora {Nainital
Mamuna Shivpur
range {Mussooric)
4. Ephedra spp. Som Chakrata
5. Eulophia spp. Salib misri Ukhimath
6. Nardostachys jatamansi Jatamansi Ukhimath
7. Palygala crolalarioides Mirgu Throughout hills
8. Polygonatum spp. Meda Ukhimath
9. Orchis spp. Salapmsri Throughout hills
10. Rheum webbianum Archu, Revan- Bhillangana Range

A1 7 %
UCILLIIL

The extraction of medicinal and aromatic taxa for irade purpese is not
the only cause of depletion but, activities such as development of townships
clearing of forests for agriculture, elc. also add to this.

Conclusion and Recommendations

The list of the endangered taxa presented in this comimunication 1s not at all
comprehensive. What we presently require is a complete checklist of
pnl‘]ann’mod or threatened medicinal and aromatic tava from thiy region drawn

after a careful  assesmenti. This will enable the conservaiion status of each
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taxon with reasonable confidence and will provide a basis for future manage-
ment and monitoring to the concerned authorities.

The only way of ensuring the survival of the endangered taxa is by habitat
preservation and rotational extraction and eultivation of species.

Habitat preservation must be given highest priority particularly in this region
to provide suitable protection io the cndangered species. Rao (198])
has pleaded for at nalure reserve for such a protecied habitat.

The Forest Department of U.P. in cansultation with the Forest Research
Institute, the Botanical Survey of India, the Central Institute of Medicinal &
Aromatic Plants, and Garwal and Kumaon Universities should chalk out a

nlan to identifir the critical ]'\_-::. J\itg!g and to mive o '\"'ﬂkf1

mer ,
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I
1o the endangered taxa, This would allow the taxa a time for natural regencra-
tion and growth for maturity.
chlslatmn may be framed to allow the collection of Lierbs only i the proper

Defaulters may be heavily penalised and fined. Collection of hcrbs will in proper
season not only give time for dispersal of their fruits and seeds for regeneration
but also improve the quality of the drugs, which are, at present collected at
Immature stages.

In the closed and protected habitat, artificial planting of tubers, roots
rhizomes and cutling may be carried out along with the artificial dissemination
of seeds or fruits, as already suggesied by Shah (1980, Enrichment should be
carried out where the population is reduced to few individuals and the taxa is
at the verge of depletion,

Obviously, the above stated management and monitoring would be a hard
task under present condition hoth for economic reasaons and lack of adequate
mformation about the critical habitat of the depleting taxa.

Tdeally, it would further require detailed information on distribution, size
and structure of population, ccological needs, physiological tolerances, breeding
systems, pollination and dispersal ecology, permination competivity in the
adult and seedling stage and several other aspects of autecology. To get the
information on disiribuiion, size and siructure of population a survey of the
area in small parts may be undertaken and mapping be done. Shah (1979}
emnphasised on systematic survey of medicinal plants which could provide data
like enumeration, distribution, phenclogy, availability, data uf dnuual exirac-

+.n.. R e P -

tion and also information on threatence L C
Maps depicting the distribulion of medicinal pldnt spcucs tlmt are in constant
demand be prepared. Such maps would be useful not only for assessing
the herbal wealth of the region but also provide protection (o the critical habital
and finally would keep a graphic record for posterity.,

The main difficultty, in practlice would be to find sufficient man power with
required skill and knowledge, who could undertake and make (the people aware
of the problems of management, monitoring and profeciion and laying out the

policies.
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In this paper, T have only chalked out very meagre and substantial technical
details, which could only be taken as a vista of a starting point. Now, the whole
task of weighing the same against the feasibility, planning, monitoring,
coalation etc. perforee left for the competent authorities, institutions ete. directly
or indirectly connected with the conservation policies of the threatened taxa of
medicinal and aromatic plants.

Before concluding 1 would like to quote fromm a  resolution carried
unanimously by the Systematic Bolany Plant Utilization and Biosphere
Conservation Symposium in Uppsala in 1977"." Although plants are the world’s
basic life support system, our plant knowledge is not adequate o he able to
make satisfactory suggestions for plant conservation in any hut a few temperate
areas of the world. For many countries. no basic documeniation is
avatlable on which plant conservation recommendations and action plans
can be based with any certainity. Tt is of the utmost importance that
immediate increased support both financial and academic i3 provided for the
developing world to produce Floras and detailed checklists before it is too
late! Tt 5= also urgent to provide increased facilities for training and study in
the relevant Botanical sciences to produce the expertise necessary to correct

this deficiency™.

Acknowledgements

g

I am grateful to Dr. Akhtar Hussain, Director, Certral Institute of Medicinal

TS Y. . VgL lawciiz Lurcknaw fne tha facilities. encaunracemant ﬂﬂf‘] F'U';ﬂ-""ﬂ.r"
iU SIUILRUC D ARiilo, UL RIUFYY GGA0 TdiT aRLeioifafedy LRalArise SR 2005 S230A LA Rt
.

interest

References

Atkinson, E. T. The Himalayan Districts of North West Provinces of India, 1-3, Cosmo Pub,
New Delhi 1882, (reprinted 1973).

Ayensu, Edward §. and De fillips Robert A. Report on Endangered and Threalened Plant
Species of the United States, Smithsonian Institute, Washington, 1974.

Given, David R. A Register of rare and sodangered indigenous plants. in New Zeland, 7. Bulany
14; 135--149, 1975.

Gupta, Rajendra. Owehis larifolia Linn, A little known economnic plani of Norih Wesiern Hima-
layas. ind. Forester 20; 702-703. 1965,

Gupta, R. Sethad M. L. and Atal, C. K. Jurings macracephale Benth. The commercial source of
Dheop. fnd. Forester 87 104115, 1861,

Jain, 8. K. and Sastry, A, R, K. Threatened Plants of India—A state-of-the-art Report. Botanical
Survey of Indis, Howrah, (1980).

Osmmaston, A. E. Forest Flora of Kumaon, Supdil, Govt, Press, U.P, 1927,

Rao, M. A. Western Himalayan Flora in the Himalaya—Ed, J. 8. Lali Oxford Umversity
nrees, London, 1081

Sh:h, N. C. Prospects of Botanical Drugs from Hill Districts of Uttar Pradesh. Indian Drugs.
12 : (11-12) p. 17-20, 1975

8hah, N. C. Survey & collection of medicinal & aromatic plants. in Progress in Plant Research
Ed. T. N. Khoshoo & P, K. K, Nair {Today & Tomorrow's New Delhi) p. 229-238. 1979,



Endangered Medicinal and Aromatic Taxa 49

Shah, N. C. Medicinal & Aromatic Plants in relation to the economy of the meuntainous cegion
in the Kumaon Himalayas, m Proceedings of Science and Rural Developriert in Muonniain
Ed, T. 8, Singh ¢! af. Gyanodaya Prakashan, Nainital p. 364-383 1987

Shah, N, (. Need of systematic cuitivation and eollection of Medicinal Herbs used in Indigenous
sysiem and tradilional medicine, Jrdion Drugs. 18: 210-217. 1981,

Shah, N. . and Jeshi, M, O An ethnobotanical study of the Kumaon Region., Iadian feon,
et 25, (4 414422, 1971,

Shah, N, €. and Kapoor, L. D, Dzpletive medivinal plants of Komaon Himalayas, Fawr. Res.
Ind, Med. Yoga & Aomaes 13 £3}: 38-43. 1074,

Shah, N. C., Mitra, R. and Kuaponr L. ) Pharmacognostical studics ol Augalica  glawsca
Eilgew, Bull, Bot, Sure, fnd. 16 $2.-47. 19374,

Shah, N. C. and Yadava, B. B, L. Behaviour of Acantfem heteraphpdiom Wall, (Ativisha) at Jow
altitude, Four, Re,. Ind. Med, 5: 115 124, 1870,

Sinha, R. L. Protection and planned exploitation of Tndinn Medicinal Plants in the Hills of
Uttar Pradesh. in Nal Seng, Recent advanees tn the Pee. Prod. and Utilization of Med &
Arwanbic Plaats 28— 2ith Feb, CTAMPO Lucknow. 1975,

Strachey, R. and Duathie, }. V. Catelouge of the Plants of Kumaon. Lovell Reeve & Co.
Londen, 19046




1
] |

k.

Rare Species with Restricted Distcibution in
South Gujarat

G. T.. SIHAH, Department of Biosciences, Savdar Pate! University, Vallabh Vidyanagar

South Gujaral lies between 2077337 and 20°37°15" to 2125 and 21°39" and
727435 and 73°2%'38" 10 747 to L. It’s boundary in north is Baroda district, in

il eenq 1h &iatn TR AT < thhe g gon Tha oo ils
Cast and saulh State o ardd on the west Avabilan sea. i g 3O

eastern. houndary of South Gujarat is a hilly track, clothed with dense forests,
the highest altitndes in Jangs being 1050 m at Saputara. The central part of
South Gujarat is abmost a plain country of scrub foresis or of rugged hillocks
of 530 1o 150 m high. The entire forest area of South Gujarar s divided into
Bulsar foresi division (including the forests of Dharampur), Dangs forest
division and Rajpipla forest division.

r.

During, the course of the botanical cxplorauon to the various foresi divisions
ol South Cujarat, u is found that nearly 168 species are endemic (o South
Gujarat, Ot these species 97 are restricted to Dangs Forest Division, 14
to Rajpipla lorest division, 10 1o Bulsar forest division, 7 to Dharampur forests
andd 2 ecach o Broach and Surat. 36 species are well spread only in
South Gujarat forests. (Out of 97 species endemic to Dangs {orest, nearly 30-- of
such :spc:cics are found cmiy Niaicgaon—iiapumm region, which is densely
numbers of restricted specics in Dangs belons,r Lo (}u]]lcl.uL'lL 113}, Poaccae
{14} and Fabaceae (10,

Some of the rare species of South Gujarat are also found in he adjacent
Central Zone. They are 51, with 29 species in Chhetaudepur (orest division, 11
in Pavagadh, 7 in Panchmahais and 4 in Baroda or near abou it. Of these
species 24 species ure found in one locality of South (Gujarat and Central
Gujarat, whereas the rest, though rare, in two or wmore localities of South
Gujarat but only in one locality of Central Gujarac.

Similarly 27 species are common to Saurashura and South Gujarat, 200 of
these are found only in one locality of South Gujarat. The number of species
commmon o South Gujarat and North Gujarar and Sonth (ujarat and Kuich
are 4 and 2 respectively. The tollowing is the list of speeics restricted to difterent
forest divisions.

Dangs Forest Division

RANUNCULACVYAE: Clematis gouriana Roxh. FILACOURTIACEAL: Casearia
essifenta Roxh. MALVACLAL: Hibiscus furcatus Willd., Hibiscws surattensts L.
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STERCULTACEAE: Erivluena condpllel Wall. MALPHIGTACEAL:  Aspidop-
terts cordatn Juss. ANACARDIACLAE: Semecqrpus  anacardium L. £ FABA-
CEAL: Crotalaria chinensis L., Geissaipis eristata W. & A, Indigofera  spicala
Yorsk., Moghania macrophytia {Willd.) O. Kize,, Moghanta praecox (Cl. ex Prain)
L. var robusta Muk., Seshania javanica Miq., Smithia bigemina Valz., 8. sensitiva
Alt, var, flava (Dalz.) Cooke, 8. seiulose Dalz., Vigna khandalens's (Sant) Bole &
Shab, V. umbellata (Thunb.} Ohwi & Ohashi. CAESALPINIACEAL: Cassia
leschnaultione Wall. ex DU, O mimossides L., Pitiostigma foveolatum {Dals.) Thotl.
UMBELLIFERAE: Peucedanum grande C\., Prmpineila hopneana Wall. ex Dala.,
P tomentose Dalyz, RUBTACEAL: Thecagonum weelifofium (Cav.) Babu, end-
landia Arynei (R. & 8.) Sant. & Merch. ASTERACEAL: Synedrella nodiflora
(L. ex Willd.) Gaertn., Tricholepis amplexicautis CL, Vernonia divergens (Roxb,)
Edgew., Ficon ecermua Dalz. CAMPANULACLEAL:  Waldsnbergio  wwrginoia
(Thunb.} A. DO, LOBUELIACEAL: Lobelia nicotianaefolia Roth ex R. & 8.
EBENACEAL: Diespyres moniana Roxh. GENTIANACEAL: Sicertia minor
(Griseh.) Cooke. BORAGINACEAE: Cynaglossum meeboldii Brand. SOLANA-
CEAE: ANicandra physalodes (L.) Gaertn, SCROPHULARIAGEAL: Sopubia
rifida Buch - -Ham. ACANTHACEAL: Barferia gibsoni Dale. | Fusticia betonica.,
Dyschoriste erectn (Burm, £ O, Kize., Nearaconthus frinezius W, LARBTATAE:
Colebraokea oppsifolia Sm., Plectranthus mallis {Air) Spr. AMARANTHACEAE:

R Br L€ > EAL: - R E
Ltings, var, pubescens ( L. £) Sant & Herh. EUPHORBIACGEAE: Euplorbia
perbracteata Gage, K. pyonostegia Boiss,, Sapinm insigne Bth. var. malabarica (Wt
Hk. f UTRICGACEALK: Bochmenia seabrefla (Roxb,) Gaud. MORACEAL: Fious
heteraphylle L. I ORCHIDACEAL: Dendrobium barbetufum Lindl., D. microbufbon
A. Rich., D. orafum (Willd.) Kranz., D. peguanumr Lindl., [flabenaria fureifera
Lind}., H. grandi- floriformis Blatt. & McC., H. longicorniculata Grah., H. marginaia
Coleb. wvar. fusifera (FHk. 1), Sant,, Mafaxis mackinerii (Duthie) Ames, Nervilia
-arggpant CGraud, N. disealor (Bl) Schltr., Qberonia fulconer Hk. L, Peristyfus planta-
ginews Lindl., P. siocksii (Hk. §) Krang., Planianthera susannae (L)  Lindl
ZINGIBERACLEAL: Jingtber cermum Dale. AMARYLLIDACEAL: Pancratium
iriflorum Roxb., Hypoxis aurca Lour. DEQSCORIACEAE: Diescorea wattichii Hook.
I LILTACLAR: Chlorephytum bovivilianum Sant, & Fernand., €. malabaricum
Baker, Scifla hpacinthing (Roth) Macbr, COMMELINACEAL:  Commeling
suffruticosa Bl ARACEAL: Arisaeme  tortwosum (Wall.) Schott. ERIOQOCAULA-
CEAY: [iviocaulon achiten Kocrn. f. quinguangulare L. CYPERACLEAL: Cyperus
cypergides (L.} var, subcompositus (Cl} Kukenth, G distans L. L, €. kylfinga
Lndl., €. matabaricus {CLY Cooke, Fimbiistyits dichotoma (L.) Vahl var. pluristinta
(CL)y Happer, POACEAR: Arifravon fispiduy (Thunh.) Makino, Capiflipedium
parviflorum (K. Br.) Stapf, Digitaria setigrra Roth, Fschaewum goebelri Hack., I
santapaus Ror, I Lmorense Kunth, Onza minuie ], 5. Presl., Paricum paludosum
Roxh,, Paspalum compactum Rolh, Pennisetun: purpurewm Schawm.,  Preudosorghum
Juscienfare (Roxb.) A, Camus, Serghum centroversum {Steud.) Snowden, Themeda
fremuda [Nees ex Siweud.) Hack., Tripogon lisbear Stapf.




h2 Assessment of Threatened Plants of Indra
Bulsar Forest Division

MALVACEAE: flbiseus funarifolivs WIlld, TILIACEALR: Grewin cofunnaris
Sm., G. disperma Rottl, ex Spr. FABACEAE : Dupbaria  planduiose (Dalz.
& (iibs) Prain, UMBELLIFERAE: Pimpmella adscendens Dalz., P. candolleana
W, & A, Tesmia anethifolia DO, LENTIBULARIACLEAL: Uriicularia cosrule
L. LUPHORBIACEAE: Brdelia  famifiomane Wall, ORCHIDACGEAY:
Habenaria commeltnifolia Wall,

Dharampur Forests Division

RUBIACEAL: Nevanolis rheedis [Wall. ex W. & AW, H. Lews, LENTIBU-
LARIACEAL: Lhricularin gibba L. var. exeleia (R, Br.} laylor ACANTHA-
CYALV: Blepharis asperrima Nees PIPERACEAL: Peperomia pellucida (L.) H. B.
& K. MORACEAE: Fius drupacca Thunb. var. pubescens (Roth)  Cor,
AMARYLLIDACLEAE: Crnam  brackynema  Herb,  LERIOQCAULACEAE:
Erwocaulon dianae Fyson var. dianae.

Rajpipla

FABACEAL: Tephrosia colline Sharma var. lanuginocarpe Sharma CAES-
ALPINTACEAE: Phanera integrifolia (Roxh.) Bth. MIMOSACFAL: Albizia
amare Bov. SCROPHULARIACEALR: Mazus pumdus (Burm. ) Stecnis
AMARANTHACEAE:  Amarantbus tricofor L. var. fristix  {Pram) Nayar.
EUPHORBIACEAL: Homonoia retusa {Grah.) Mucll.-Arg,, Sebestiania chamauelea

(L} Mucll.-Arg. MORACEAE: Ficus nervosa Heyne, Freus rumphn Bl CYPERA.-
CEAL: Fimbristylis microcarya F. Muell. POACEAE: Cleistachne sorghoides Bth.
Cynodon  barberi Rang. Sorghum miliacemmn {Roxh.) Snowden, Themeda laxa
{Anders.) A, Gamus.

Broach
CRUCIYERAT: Eruca safiva Mill. LABIATAL: Orthosiphion pativdus Royle.
Surat

CYPLRACLEAL: Rhpnchospora glauca Vahl POACEAL:  Fragrostis ciliaia
Raxb.} Nees.

South Gujarat in general

BALSAMINACLEAL: ITmpatiens ket Wi, FABACEAL: Grotelarnia nana Buri.
[., Dalbergia volubilis Roxly., Derris scandens (Roxb.) Bih., Desimodium alysicarpoides

- e

Knaap van Mecuvan, . feteracarpon (L.) DC., D, motorium (Houtt.] Merr.,
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B, triengulare var, congestum [Prainy Sant, Indigofera frite Lt subsp. trife var.
maffei {(Chiov.) All, Smithie salsuginea Hance, Rhpnchisia vothid Bih. ex Aldeely,
CARSALPINIACEAT. : Caesalpinic decapetals {Rotht Alst. BARRINGTONIA-
CEAE: Careya arbores Roxb. RUBIACEAY: Pavelfa  crasiicanlis Bremek,
ASTERACEAL: Blunea belougeriana D Wedelia wticnefolia DO EBENA-
CEAY.: Diospyros chloroxylon Roxb. Diospyros macieodin Hk OLEACEALL:
FJasminum  malabarivm Wt SCROPHULARTIACEAY:  Cenfranthera  indica
(L) Gambie, Forenig indica  Saldhaua. OROBANUGHACGUAL:  Aeginetia
indice L. BIGNONIACEATE: Dofichandrone  afrovirens (leyne ex Roil)
Sprague, Heterophragma guadnioculare (Roxb.) K. Schin, ACANTHACEATL:
Dyschoriste deizelli (1, Anders. ex Bedd,) Ktze, AMARANTHACEAL: Pufo-
stachys sevicea Hk. [ KUPHORBIACEAL: Antidesma  ghaesembille Gaerin.,
Hemonoia rigaric Lour. URTICACEAL: Didemon indicum Wedd., Klatortema
cuneatn Wi, HYDROCHARTTACLEAL: Bhwe echinosperma (Gl) Hk. L
ORCHDACEALE: Peastyfus lawii Wi, ARAULEAE: Crngptocoryne  relrespiralis
(Roxb.) Kunth, CYPERACEAILL: Cyperus compactus Retz. POAGEAN: Arthraxvon
meeholdii Stapf, Capillipediuvm assimile (Bteud.) A, Camus, Chiysopogon serrulatus
Frin.

South Gujarat and Central Gujarat

DILLENIACTAL: Dillenia pentagyia Roxb, BRASSTCACEAL: Cechlearia
cochlearioider [Roth) Sant. FLAGOURTIACALE: Flacowrtia monlona Roxb.
TILIACEAL: Triumfetta annng L. COCHLOSPERMACEAE: Cochiospermum
religtosum (L.) Alst. LINAGLEAE: Linum mysurense Heyne ex Bth, MELIACEAR:
Melia composita Willd, OPILIACEAE: Cangers rheedii Gmel. FABACEALE
Butea parviflora Roxb., Desmodium rofundifolium Baker, Millettta racemosa Bth,
Trigonetla hamosa L. subsp. lineata (Boiss. & Novej Townsend, Uraria rufescens
{DC) Schindl, CAESALPINIACEAY: Pifmstigma malabarica (Roxh.) hh,
LYTHRACEAE: Rotala densiflore {Roth) Koehne APIACGEAL: Sestll diffusum
(Roxb, ex ¥m.} 8. & W. RUBIACEAL: Spermadictyon suoveolens Roxb.
ASTERACEAL: Bhonea malcomis {CL) k. [, Cenlipeda nunima (L)) A, Br. &
Aschers,, Senecio grafmi ook, {. ASCLEPIADACEAL: Tylophora fasciculala
Ham. GENTIANACEAE: Canscora concanensiy Cl. LOGANIACEAE: Buddivja
astatica Lour. BORAGINACTAL: Trichedesma sedgwickianum Baneriee, CON-
VOLVULACEAE: Argyreia strigosa {Roth) Roberly, Eoloufus nummularis (L.}
L., fpomoea triloba L. SCROPHULARIACEAL.: Buchnera hispida Buch.-
Ham., Mecardonia procumbens (Mill.) Sm. BIGNONIACEAL.: Orxytum indicum
(L) Vent., Radermachera xylocarpe (Roxb.) K. Schur., Stereospermum sauveolens
(Roxb.) DC. ACANTHACKAE: Nelsoma caneseens (Lam.) Nees, Thelepacpale
wxioeephala (Bth.) DBremek. LAMIACGEAL: Anisomeley heyneana Bth,, Lewcas
martinicensis {Jacg.) R. Br. AMARANTHACLEAL,: Altermanthera paronychivides
St1. Hil. POLYGONACUEAE: Rumex dendotus L. LUPHORBIACEAL: deafypha

] >
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ORCIHNDACEAL: Aeredes saerfosion Lindl,, Habenaria gibsonit Hook, £ var. foliosa
(A. Rich.; Sant., Vanda tesvellata {RoxDy.} 1 look. f.. Vanda testaceas (Lindl.) Reichb.
ZIN('}]BERA_[_'I_J&_!L_. (‘ostus speeinoay [Koen, ex Retz) Sm. MUSACEAFE;
Fasele superbym (Roxb.y Cheesing ARACENANY:  Avisaema neglectum  Schott
CYPLERACEAL: Pimbristylic fawciana (Boeck., Kern. POACLAE: Digilaria
biformis Willd,, Fuwlalin trispicate {Schult.} Tlenr. Dackae globosa (Thunhb.) Kize,

South Gujarat and Saurashtra

RANUNCULACEAL: Clematiy tridobe Heyne ex Koth MALVACLEAL: Abel-
moschus  moschaius Medic., FHibisews punctatus Daly. TILIACEAE: Microcos
panicuiate L. RHAMNACEAL: Ciopphus glaberrima Sant. FPABACGEAL: Alpsi-
carpus pubescens Laws, ex Wi, Huteg suprerba Roxby,, Despodinm triguetrum (L.
D, Indigofira coerulea var, occidentalis Gillett & Al 1. temaifolio Rotl, ex W, & AL
Ao, Aephrosia jammogerensis Sant. COMBRUETACEALY: Calpcopleris floribunda
[ Roxb.) Lam., Ternnalie chebula Retz. AIZOACLEAY : Zaleya decandrn Burmn. £,
RUBIAGEAY.: Gardenia turgida var, wrgtda ASTERACLAY.: Blumea boves (DG
Vatke ‘tS( LLPL’LDA{ L ‘LI Ijiapfznra dalzellii Hk. £ L‘U\TVUL\’UL*’-‘LC I:JAF

{ Roxb ) Muk LLNTIBL LARI”’LCLAL Ummiarm firmfufn Sm Blf;Nf)N A-
CEAT: Stercospermuon personatum (TTassk.) Chatt, ACANTHACTALR: Eranthe-
mumi  purpurascens Nees,  Justicin pecrantha Heyne ox Wall, CHENOPO-
IHACEAY: Selicoruta brachiata Roxl, LAURACUAL: Cuspyetha fidiormus L
LRIOCAULACEAR:  friocaulon  dianae Fyson var.,  longibracteatum  Fyson
POACLEAL: Soerghum furpurco-sericenm {Hochst, ex AL Richl) AL & 5.

South Gujarat and Nerth Gujarat

CYPERACLALT Cyperis fpalinns Vahl, C pefzi (Hochst. ex aicud,] Mat, &
Kuk., Scirfrus triangulatus Roxb, POACEAL: Polypegon manspeliensis {L.) Desf.
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A Preliminary census of Rare and Threatened
Plants of Rajasthan

R. P, PANDEY, B. V. SHETTY AND 8. K, MALHOTRA, Batwnrcal Sureey
of India, Fodhpur

A large number of plants and animals have litde [otore, unless immediate

steps are {aken (o arrest the causes leading to binlogical impoverishment. Tt is
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plani species are dangerously rare or under threat. The extinciion of humlreds
and thousands of life forms, which are likely to vanish, if the current trend in
population, land use und poliution of air and warer continues, will bring about
irreversible alteration in the biospherr, The problem of habitat distruction is
particularly serious in a country like [ndia where a remarkable variety of
species still awailing discovery. Large areas must, theretore, be st aside as
biological reserves, if massive extinctions are to be avoided, The establishment
of the Besert National Park in Jaisalmer and Barmer districts of Rajasthan
will certainly prove to be beneficial in preserving some of the rare and
threatened species of plants of W. Rajasthan.

The threat 1o envitonmental survival is now engaging the attention of many
countries. A list of threatened and endemic plants of the countries of Europe
has been compiled by the ITUCN (TUCN, 1976). There is a Red Data Book in
respect of native plant species 10 be protected in the TS8R, ({Vakhtajan,
£973). Recognising that man's activitics have caused the extinclion or severe
reduction in numbers of numerous plant species in many parts ol the world,
plant conservation was a dominant concernt of the 12th International Botanical
Congress held in Leningrad, USSR, in 1973, The Smithsonian Institition
report {19753) on the endangered and threatened piant species of the United
Btates is said to have hccn a major stimull wowards increased public interest in

rovetearl ol b n tha 17 K Thia Picd & [ | Tyas Axrarour
IECIEO pualiis L4 5 S -l 4 0i5s  [ifv 1l TEvised WY Jay OIS

and Dehhpps {1978). An Inernational Symposium was sponsored by the
New York Botanic Gavden in 1976, in commemoration of the Bicentennial of
the United States of America, on threatenced and endangered species of plants
of America at which the present and fowure significance of those plants in their
ecosystems was considered in detail (Prance & Elias, 1977). The [UCN Red
Data Book gives an account of 250 selected plants on a world scale {Lucas &
Synge, 1978), There are several other publications dealing with the endangered
plants of different countries and Miasek and Long {1978} have compiled a
bibliography on endangered plant species ol the world and their hubitats,
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The eleventh technical meeting of the TUCN was held in New Delhi in
196 (TUCN, 1870} to discuss the problems of threatened species. In
this meeting Sahni (1970) presented a paper on Protection of rare and
endangered plants in the Indian flara in which he included the following
species, whose distribution extends to Rajasthan: Commiphore wightii (A
Bhandari, Rosa tmslucrata Roxb. {=R. Iyellii Lindl) and Tecomella undulata
{"w.} Scem. Jain and Sastry (19800 also consider Commiphora wightii and Rosa
invafucrata as threatened.

Tor ihe task of preserving our rarve and endangered species we must first ol
all have a list of such plants. The present account s based on the collections
deposited  in the warious herbaria in Tndia, published  literature and
field olwevvalions particularly in W. Rajasthan. A criticai study of some nof
the taxa incliuded here will, however, have to be undertaken to determine their
taxonomit status. Further work will prove it necessary w add or delete some
species from the list. Search for certain taxa in their original habitats will also
have 10 be carried out 1o ascertain if they are already extiniel or in danger of
extinction.

In the enumeration 41 taxa of Angiosperms and one species of Gymnosperm
are listed, alphabetically, Tor each taxa, the type (in the case of endemics) and
the maximum known range of distribution are given, followed by notes, if any.

ENUMERATION

ABUTILON BIDENTATUM Hochst. var. Major (Blatt. & Hallb.) Bhandari, FL
Indian Desert 60. 1978. Fern. name : Imarti (Malvaccae).
Type : India : Rajasthan, Amarsagar, Jalsalmer, Bilafter & Halfberg 5644
(BLAT).
Distribution « Endemic to W, Rajasthan in Barmer, Jaisalmer and Jodhpur
districts,
A. rruTicosum Guill. & Perr. var, carvsocarpa Blatt, & Hallb, in jonrn,
Bombay Nai. Hisi. Soc. 26: 277, 1518, {Malvaceae}.
Type : India : Rajasthan, Vinjorai, on rocks, Jaisalmer dt., Blater & [Hallberg
5660 (BLAL.
Distribution : Endemic to W, Rajasthan in Jaisalmer district. T'urits golden-
vellow, densely stellately hairy.
ALYSIGARPUS MONILIFER (L.} DDC, var, vexosa Blatl. & Hallb, in Journ. Bombay
Nat. Hist. Soc. 26: 240. 1918, (Fabaceae}.
Type : India : Rajasthan, Bada Bag, Jaisaliner, Biatter & Hallberg 7226
(Lectotype), 7225 (BLAT).
Distribution - Fndemnic to W. Rajasthan in Jaisalmer district. Fods conspicu-
ously reticulately veined, often 8-jointed,
AMMaNNIA DESERTORUM Blatt, & Hallb. in Journ. Bombay Nat. Hist, Soc. 25:
214, 1918 & 26: 527, 1919, Vern-name : Moto-Jal-Bhangro (Lythraceae).
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Type : India : Rajasthan, Devikot, Jaisalmer dt., Rlafter & Hallberg 3341;
near Devilot, Jaisalmer 4., Blatter & Haftberg 3342, 3343 Vinjorai, Taisalmer
dt.. Blatter & Hallbore 3314; Koida near Scu, Jodhpur dt., Blatier & Halibers
33t 3: near Badka on wet gronnd, Batter & Holfbery 3346, 3347 (BLAT.

FDistribution : Pakistan, India (Rajasthan, Gujarat). Plants papiilose.
ANDGRIss sErTCEA Brandis vir, NUMMITLARIA i(irw ex Duthie, Fl. Upper (3ang,

Pl. 1: 340, 1903; Scott in Kew Ball. 33: 1979, (Uomlaetaceae?,

Type : India : Rajasthan. Duthiv. 4663 {K. Blf, both Tsotypes).

Distribution : W. Rajasthan. Punjaly and Gujarat. A very rare species,
ANTICHARS crLANDULOSA Asch, var. cairuiea Blatt, & Hallb, (in Tourn.
Hﬁuum} Nat. Hist. Soc. 26 549 1919 nonr, nard? ox Saniapan it jouri, Bombay

Nat. Hist. Soc. 56: 280 1939 Bhandari, F1. Tndian Desert 279, {0103, 1078

1478 [Serophulariaceac!,

Tybe 1 Tndia : Rajasthan, Taisaliner, on rocks, Blatter & Fiallberg 10284
(Lectotype); Bada Bag, Jaisalmer, Rlatter & Faflberg 10282 Jaisalmer rocky
Plateaw, Blaiter & Hallberg 10283 ; Vinjorai, Jalsalmer dt.. Blotter & Hallberg
10285 (BLAT),

Distribution : Endemic o W, Rajasthan in Jaisalmer disiriet.

ARisTIDA ROYLREANA Trin. & Rupr. Sp. Gram. Stip. 160, 1842 & in Mem.

Acad, Petersh. ser. 6. 7: 160, 1843. (Poaceae).

Distribution : Pakistan (Baluchistan, Sind, N.W.F.2.}, NW. India. A very
rare species.

BARLERIA PRIONTTIS L. var. pracantiia Blatr, & Hallb. in Journ. Bombay Nat.

Hist, Soc. 26: 811, 1919, (non B. diarantha Nees, 1847} ; Bhandari, I, Indian

Desert 299. 1978 {Acanthaccac).

Type : India : Rajasthan, Barmer on rocky hill sides, Blatter & [Flallberg
9165. This specimen is no longer available in Blaver Fovbarium and s
presumably Insi or destroved.

Distribution : Fndemic 1o W. Rajasthan in Barmer and Jodhpor disiicts.
Bonnava rractTrowss Blatt & Iallb. in lourn. Bombay Nat. Hist. Soc. 25:

416, 1918: Bole & Almeida in Jowrn, Bombay Naio Hise, 74 617, 1973

(Scrophulariaceae),

Type » India @ Rajasthan, Mt Abu, Siroht di. Blawer & Hallberg 1514,
Lectotype (BLAT), 1513, 1516,

Distribution ; Tndemic to Rajasthan in Mt Abu,

CarALLUMA EDULIS (idgew.) Benih. & Hook. [ Gen. 'L, 2; 782, 1876; Bhandari
in Journ, Bombay Nat. Hist. Soc. 68: 206, 1971 & Fl. Indian Desert 220, f.
70, 1878, Houcerosia eduliv Ldgew. in Jowrn, Linn, Sec 6: 205 11 1,1 1-8.
1962, Vern. name : Phnpa (Asclepiadaceae.

Distribution : Pakistan, Tudia (W, Rajasthan in Jaisalmer district),

Very rare in W, Rajasthan,

Cenchrus privumn (Kumh) Maire var. searra Bhandard, Tl Indian Desert
395. 1978 (Poaccae).
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Distribution : Cndemic to W, Rajasthan in Barmer, Jaisalmer and Jedhpur
districts,

This variety can be recognised by the inner bristles being not ciliale towards
the base, but scabrous throughout.
(.. rajasTHANENSS Kanodia & Nanda in Geobios 3: 157, 1978 {Poaceae).

Type + India : Rajasthan, sandy plains 25 km enroute Mawa-Nachna,
Jatsalmer dt., Kanodia 2334 A Isotypes @ Kanodia 2354 B-F (C.AZR.L Herb,,
Jodhpur).

Thetribution 7 TFandomic 1o W Rajasthan in T,nc:-_:lrrmr and an]l ur dislricls,

e A AadR pida it

Bristles of the involucre aniroscly as well as retrosely b(“.ﬂ.b‘f‘ld.

CLEOME GYNANDRA L. var. nana (Blai. & Hallb.) Bhandari in Bull. Bot. Surv,
India 6: 327, 1965 & Tl Indian descrt 40. 1978, Gynandropsis pentaphylia DO,
var. nane Blatt, & Hallb. m Journ. Bambay Nat, Hist. Soc. 26: 221, 1918
(Clearmacean),

Type o Tudia @ Rajasthan, Vinjorai, Jaisalmer dt., Blatter & Hollberg 53741

{BLAT.

Distribution ;. Endemic to W, Rajasthan in Jaisalmer and Jodhpur districts,

Commirriora wicHT (Ar.) Bhandari in Bull. Bot. Sury, India 6: 327, 1963
& TL. Indian Desert 95. (. 34 1978 Vern. name : Gugal, Guggal (Burscraceae)

Distribution . Arabia, Pakistan (Baluchistan, Sind), India (Rajasthan,
Gujaral’
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It is the source of Gugeal or Indian Bedellium, a gum-resin of pale brown or

dull-green colour exuded from the bark in cold season which is largely used as

an incense and in local medicine.

CoxvorvuLus auricomts (A. Rich.) Bhandari var, FErruciNosus Bhandari,
Fl. Indian desert 245, 1978 {(Convolvulaceae).

Type : India : Rajasihan, common in Balarwa, Jodhpur dt., Bhandari 363
(JACQ); Tsotype : Bhandari 363-A (CAL).

Distribution : Vndemic 1o W. Rajasthan in Barmer, latsalimer and Jodhpur
districts.

C. avricoMus {A. Rich.) Bhandari var. vorumis {C. B, {larke) Bhandari in
Bull. Bot. Surv, India 6: 1963 & I, Indian Desert 244. . 83, 1978, Fern.
name : Rota bel, Ratanjotl {Convolvulaceae).

Distribution : Pakistan (8ind), India (W, Rajasthan, Gujarai).

C. Brarrr! Bhandari in Bull, Bot, Surv, India 6: 327. 1963 & Fl. Indian
Desert 245, 1978, (Convolvulaceae).

Type : India : Rajasthan, Amarsagar, Jaisalmer, Blatter & Hallberg 3515,
Lectotype (BLAT); North of Jaisalmer, Blatter & Fallberg 3514; Balarwa,
Jodhpur dt., Blatter & Hallberg 7312,
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C. stvpreus Stocks in Kew Journ. Bot. 4: 173, 1832, Vern. name. : Kaland

{Convolvulaceae),

T ype : Pakistan : Sind {CAL 313569).

Distribution : Pakistan (Baluchistan, Sind), India W, Rajasthan in Barmer
district},

Ul sTocksi: Boiss. Il Orient. 4: 110. 1879, {Convolvolaceae).

Distribution : T'urkestan, DPakistan {Sind, Baluchistan!, India (Cin]

Rajasthan).

DicLipTERA apuENsEs Blatt, in Journ, & Proc. Asiat. Soc. Bengal {n.s.) 26: 347
1531, {Acanthaceac).

Type : India : Rajasthan, M. Abu, Haltberg 2238506 (BLAT).
Distribution : Endemic o Rajasthan in Mt Abu,

Lruepra ror1aTa Boiss. & Kotschy ex Boiss. Diagn. ser. b 71 101, 1846 & b1,
Orient. 5: 716. 1881 Tern. neme: :‘\ndho-khimp, t.ana, SUU-phug‘drﬂ
{Gnetaceae}.

Distribution : Syria, Afghanistan, Pakistan, India (Punjab, Rajasthan).
This i1s the only Gymnosporm reported from the Rajasthan desert.

Evrroania jopururensis Blait. & Hallb. in Journ. Bombay Nat. Hist, Soc.
26: 971. 1920. Vern. name: Dudheli {Euphorbiaceac).

Type : India : Rajasthan, Jodhpur, Blatter & Hallberg 9228 (BLAT).

Thstribution @ Pakistan (Sind), India (W. Rajasthan in Barmer and Jodhpur
districts).

T'his species closely related to B, clarkeana Hook. f, but can be diflerentiaied

rat
=

by its ercct habit, dichotomous branching and by the leal margins being
spinulose serrate throughout,
Farsetia macrantHa Blatt, & Hallb. in Journ. Boinbay Nat, Hist. Soc. Y6:

220. 1918, Vern. name & Motio-hiran chabbo (Brassicaceac),

Type : India : Rajasthan, behind Mataji's temple i Barmer on rocks,
Bhandari 307, Neotype {JACG).

Distribution : Known only lrom the type locality, endemic,

In the type description the colour of flowers (petals) has been given
as whitish-purple, but the present authors have observed the caolour of
Rowers 1o be white or creamy-white. The whele plant is often copper-tinged,
particularly the older leaves.

This species differs rom Farsetia hemilfonsi Royle in having much larger
flowers, larger and differently shaped leaves and biseriate seeds,

GisrKla PHARNACIOIDES L. var. pseunopaniovLata Jeilrey in Kew Bolll 14:

235. 1960. (Aizoaceae).

Distribution © Adrica, India {W. Rajasihan in Barmer and Jodhpur districis).

This variety has been recorded outside Africa for the fivst time by Bhandari
{F!. Indian Desert. 1979, 1978}

Iramora cartca (L.} Sweel var, sEMINE-CLABRRA (Blatl, & Hallb,) Bhandari,

Fi. Indian Desert 253. 1978, (Convelvulacear).
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Type : India @ Rajasthan, Vinjorai, Jaisalmer di., Blalter & Heailberg 6675

Distvibution » Mot collected afier the 1ype collection, endemic.

MeLHANIA FUITEYPORVNSI: Munro var, major (Blait, & Hallb.) Santapau
in Journ. Bombay Nat. Ilist. Soc. 36: 278, 1939, (Swerculiaccac).

Type : India : Rajasthan, Barier, vocks, Blatter & Hallberg 7286 {Leciotype),
72493, 7296 (BLAT).

Distribution @ Barmer, Chittourgarh, Jodhpur and Kma disiviets, Rajasthan.
M. macwmroria Blatt, & Hallb, in Journ. Bombay Nato Hist, Soc, 260 220,
19}18. {Sterculiaceae).

Tvpe ¢ India : Rajasthan, Kailana, Jodhpur, Bletter & Hallberg 7285 {lLecto-
type), 72795 Osian, Jodhpur di., Blatter & Halfberg 7280 (BLAT).

Distribution : Barmer, Jodhpur, Kota and fhalawar districts, Rajasthan.
Moxsonia neLorropicibis (Gav.) Boiss, Pl Orient. 1: 897, 1867, Vern. name :

Mayur-shikha {Geraniaceae).

Distribution:  Egypt, Pakistan {Sind), India (W. Rajasthan in Bikaner
disirict).

A very rare species.

Pavoxia aranica Hochst. ¢x Sweud. var. couninosa Blatt, & Hallb. in Journ,

Bombay Nat. Hist. Soc. 26: 227, 1918, {Malvaceae).

Type : India : Rajasthan, Kailana, Jodhpur, Blatter & Haltherg 5669 {Lecto-
type), 5668 Bada Bag, Jaisalmer, Biatter & Hallberg 4667; Barmer on rocks,
Rintler & Hallberp HBRH {BL_&'E}

SRpfierty Ly LI lLEAET S A

Distribution : Imdemic to W. Rajasthan in Barmer, Jaisalmer and Jodhpur
districts.

P. aranica Hochst. ex Steud. var, massGrienstis Bhandari, Fl. Indian Desert

69, 1978 (Malvaceac),

Type : India : Rajasthan, commeon on rocky plateau of Massuria, Jodhpur,
Bhandari 4A (JAC).

Distribution : Known only from the type locality, endemic.

PsoraLEA oporaTa Blatt. & Halll. in Journ. Bombay Nat. llist. Soc. 26

238, Vern. nume : Jhil [Fabaceac).

Type : India @ Rajasthan, Barmer, sund, Blatier & Hallbrrg 7005 (Lectotype) ;
near Kotda, Blatter & Haltbery 7003; Devikor, [aisalinec dt., Blatter & Hallbery
7004; near Bap, Jodhpur dt,, Blaiter & Hallberg 7002 (BLAT).

Distribution : Pakistan, India (W. Rajasthan).

Corolla white with purple tips, A rare species.

Puricaris rajeetanae Blatt, & Hallb. in Journ. Bomnbay Nat. Hist. Soc. 26:

535, 1819, Vern. name : Dhola-lipru {Asteraceae).

Type : India : Rajasthan, Balsamand, Johpur, Blatter & Hallberg 10039
{Lectotype}; Kailana, Jodhpur, Blaiter & Hallbery 10043; 10044; Mandor,
Jodhpur, Blatter & Flallberg 10050, 10051, near Badka, Blatter & Hallberg 10046;
between Phaledi and Bap, Jodhpur dt., Blatter & FHaliberg 10047; near
Jaisaimer, Blalter & Haliberg 10045; Devikot, Jaisalmer dt., Blatier & Hailberg
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10048 ; Vinjorai, }aisalmer di., Blatter & Heltberg 10048, 10052, 10033 (BLA'T).
Ihstribution : Iindemnic o W. Rajasthan in Barmer, laisaliner and Jodhpur
districts,
Rosa invorvcrata Roxb. Flo Ind. 2: 513, {Rosacecac),
Distribution : Along ithe base of the Himalaya eastward to Bengal and Burma;
also on Mt. Abu in Rajasthan and Mysore,
Sahni (1870) and lain & Sastry (1980) consider this species as endangered,
SIDA  TIAGIL Blmndﬂl'i, FL Indian Desert 74 £ 24, 1978, Fern. name

Bal rhdals

-lJﬂL kl\'].d.l\-tlbi_,t.l‘f

Type » India : Rajasthan, common on open sandy ground, near Mungaria,
Barmer dt., Bhandars 1570-A {CAL); Isotypes : Bhandars 1370-8 (K); Bhandari
1570-C {JAC); 1570-D (BSI;.

Distribution @ Pakisian, India {W. Rajasiban in Barmer, Jaisalmer and
Jodhpur district.),

Clescly related to Sida voata Forssk, bul dillers in havin

difTerent and lavesr: calvy much 1a arger, Inosely hatl o n
\Allll_.l LARL LALRLR ‘.“l&‘_ﬂ‘- J AR 4! LihrAll LEvE E) J ¥ 5 L N ‘_l_’

mature mericarps.
STROBILANTHES HALLBERGH Blatl. in journ. &. Proc Asiat. Soc, Bengal (n.s.)

1Truix1 | B,

26: 345 1951 {Acanihaccae).
Type ¢ India : Rajasthan, Mt. Abu, Haellberg & Blatler 22673 (BLAT).
Distribution : Lndemic to Rajasthan in Mt. Abu,

‘TAVERNIERA CUNKIFOLIA Arn. in Wight, Te. 3(4;: 2. 1. 1035, 1846; (Fabaceae).
Distribution : Afghanistan, Pakistan (Sind}, India (Punjab, Saurashira,

Rajasthan}.

TecoMELLA UNDULATA (Sm.) Seemn. in Ann & Mag Nat. Hist. ser. 3. 10:
30, 1862 & in Jouwrn. Bot. I: 18. 1863. Vern. name : Rohirp, Rohira (Bignoni-
acedc).

Distribution : Arabia, Pakistan (Baluchistan, S8ind), India {Mabarashtra,

Giujarat, Rajasthan}).

Sahni (1970} constders this species to be threatened. 1t is known as the ‘desert
teak’. The wood is soft, tough and durable and used in lurniture, persian whecls,

he mericarps quite

LR e +1a
‘T Ll ll\ IUJllﬁ.b l.l.lL.—

ws

[=

facquered toys to, The leaves arce caten by catde and poas,
TErPITROSIA FALCTFORMIS Ramadswami in Journ. :dsial Boc, Beng. 12: 125, 1916,

Vern, name @ Rati Biyani (Fabaceae;.

Type : Pakistan ; Sind, Moehibal Dero tovests, cotlected by Div. Yorest Oficer,
Comm, by R. 5. Hele (CGAL); Isotype (K).

In Rajasthan thig species is rarc.

TRiBULUS RajasTHANENSIS Bhandar: & Shanna in Bot, Notiser 129 367, 1977,

(Zygophyllaceae).

Type : India : Rajasthan, common on rocky plateau of Massuria, Jodhpur,
Bhandart 537-A (CAL); lsotypes: Bhandere 537-B (K, Bhandari 137-C (JAC),
DBhandare 5337-1) (BS1),

Lustrebubion : Lndemic o W, Rajastla in Jaisalmer and Jodhpur districts.
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VERONICA ANAGALLIS L, var. nracTEOsA Blatt. & Hallb. in Journ. Bombay Nat.
Hist. Soe, 25: 427, 1918, (Scrophulariaceac).
Iype ¢ India : Rapasthan, Mt Abu, Sirohi dt., Ristter & Hallberg
1633 {BLA'TY.
Distribution : Lndemic o Rajasthan in Mt Abu.
Wireania coacuLans (Stocks) Dunal in DG, Prodr. 13(1): 685. 1852, Vern,
name : Paneer-handh {Solanaceae).
Distribution : Alghanistan, Pakistan (Baluchistan, Sind), India (W, Rajasthan
in Ajmer, Jaisalmer and Jodhpur districts),
This species is very rare in W. Rajasthan.
ZrzipHus TRUNGATA Blatt, & Hallb, in Journ., Bombay Nat. Hist. Soc, 26: 234,
1918. Vern. name : Boru (Rhamnaceac).
Type : India : Rajasthan, Kailana, Jodhpur, Blatier & Hailberg 5803 (BLAT).
Distribution © Endemic to W. Rajasthan.
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A Census of Rare and Endemic Flora of
South-East Rajasthan

SHIVA SHARMA, Department of  Botany, Dniversity of  Rajarihan,  Jaipur

South-castern Rajasthan is geographically Incated between 75713 w0 777°20°F
longitude and between 23°-47' to 25°-553'N latitudes. The soil varies (rom

gravel to sandy-loam or black cotton snil, T'he average annual rainfall vary from
792-990 o, pl'ubabiy the highest in the state ol Rajasthan. The variation

n 1emperature ig very 1~:wr:m fraam Do7e! h—'lnnnn '|1n11-'\r}r} T fln \.fﬂvl

il LR IM riallzzl

Physiographically it is more or less a }ull} area on account of the dehyan
ranges.

Although, administratively a part of Rajasthan, this “Iladoti” region
resembles Deccan platcau in edaphic and climatic features. It covers the Kola,
Jhalawar and Bundi districts of Rajasthan.,

Chatlerjee {1940), while dividing India into 8 phylogecgraphic regions,
placed the major partion of the state of Rajasthan in the “Indus Plains' (region
No, 3}, except a small north-eastern part, which was assigned to the “gangetic
plain® (region No. 4. Other authors { fide Hooker, 1906, ¢ f. Sharma, 1980},
however, prefer (o divide Rajasthan mainly o (wo halves on the basis of
soil types, rainfall, luxuriance of vegelation and the Aravallis being the
structure bisecting them. The south-easiern remion, cast to Aravallis, differs
not only trom the north-eastern portion but with the entire state, probabfy
because it is adjacent to the Deccan plateau.

Previous contributions

This area did not invite much attennon of the loristic workers. Duthie’s
specimens e.g. Sida cvada Torsk. from Baran, 4362 (deposiled in DD jide
Maheshwari & Singh, 1976] were not included in his flora {1903-192%9), [ain

& Kotwal's {1960), publication of an account of vegelation of Shahabad is
the first report from this area. Gupta (1965a) added some plants 1o Rajasthan
{lora from Kota; and published an account of vegelation of Kota and environs
{1965 b) and of hvdrophylic vegetation of Kora (1866). Majumdar, who in
1969 mentioned some plants from this area in his “‘notes on Rajasthan flora™
and published “Synoptic flora of Kota division™ (1971, 19761; additions to
which were made by Maheshwari and Singh (1978). Singh (1970, 1973, 1974,
1975 and 1977} reported additions to flora of Rajasthan lrom this area

Maheshwari and Singh (1974) published an account of aguatic flora {froin
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Bundi. Shringt’s (1981} account of the yrasses from Jhalawar district is probably
the latest contribution on this area.

Analysis of Flora

Survey of Terature and study of herbarium specimens housed In various
herbaria (BLAT, BSA,, BSL, LW(G,, and RUBL) have revealed 796 species
for this arca of which 103 {84 dicots and 19 monowots) are endemic 1o Tndia,
Their numerical representation is as follow . :

Number of specics Taxa to which they belong

ﬁ“{I:)V\'\:ﬂ [ Ti\:‘-:r'n . - . . —
WO ELLdL LIJL, CR/F B ALRASLd
Genera Families
Dicors &4 i) 41
Monocots 19 17 7
Total 103 0o 47

Total number of endemic species in Tndia (fide Chatterjee, 1962) is approxi-
mately 6700, which is 509 of the iotal FTlora of this country. For 3.E.
Rajasthan, this figure works aut 1o be 1395, which is much less, compared to
the percentage for India. Probably this is due to a few himalayan elements

represented in this area, Comparison ol endemic elements occurring in adjoin-

1 apeat 1& go Al”n(uc_- -
Tt ey e O e —

Indian Number of species

Elernents — —- e e e
India Delhi Mt. Abu  S.E. Rajasthan

{Chatterjee, (Maheshwari, (Jain, 1967) (present stodies)
1962) 1963)

General

Elements 2.545 81 130 07

Himalayan

Elements 4,169 B 17 6

TOTAL 6,714 29 147 104

Perceniape

of Endermic
species 0%, 16.7%, 319% 13%;,
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Forty-three of these cndemic species, belonging to 39 genera and 28 families,
commonly occur in N.E. Rajasthan {Sharma et Tragi, 1979).

Maximum number of endemic species in SE. Rajasthan  belong 1o
Acanthaceae, Fabaceae, (Sensu Str.) and Poaceac with 12 species iIn cach,
This is followed by Asicraceas having only 9 species, Chanerjee (1962}, records
63 farnilies { fide Maheshwari et al. 18653), whose more than 30% species are
confined to India; Sixteen of them also exist in 8. F, Rajasthan. These are
shown in tabie below :

8L Name of family Number of cndemic species
won e e e —
Oceurring in Occurring in
5. 1. Rajasthan India
(Chatlerjee,
1962)
I. Acanthaceae iz 514
2. Ampclidiaceae 2 69
3. Anacardiaceac 2 67
4 Annonaceag 1 120
5. Apiaceac 1 180
6. Asclepiadaceac 2 234
#.  Asicraceac 9 897
8. Boraginaceae 2 145
9. Brassicaceae ) 178
10. Fuphorbiaccae 2 444
11. Fabaceac {8, Str.) i2 867
12. Gentianaceae 3 109
13. Gesneriaceac 1 133
14, Lamiaceae 3 421
15, Oleaceac | 57
18. Rubiaceae ] 551

— e . e e A ——— me——

10 follow s have not been included by Chatterjee in his Jist
of 32 families : Apocynaceae (1), Bixaceae (c.f. Tlacourtiaccae, 1), Cleomaceae
(1, ¢.s. Capparidaceac), Combretaccae {2), Meliaceae (2), Sapotaceae (1),
Moreover, Moraceae (1) and Ulmaceae (1}, are included in family Urticaceac,

(s. 1.}, and Nyctanthaceae (1) in family Oleaceac.

The following six Tamilies

The following families also contain endemic species, their number being
shown in parcnthesis against their names @ Burseraceae (1), Caesalpiniaceae
(1}, Convolvulaceae (1), Cucurbitaceae {1}, Lythraceae (1}, Mimosaccae (4),
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Muoaringaceae (1), Rutaceas (2), Santalaceae (1), Scrophulariaceas (2), Simar-
oubarear (1) and Sterculiaceae (1) Araceae (1), Commelinaceae {2), Cypera-
ceae (1), Friocaulaceac (1), Hydrocharitacene {1), Poaccac (12) and
Zingihcraceae (1). However, none of these families figure in Chatterjee’s
{19862} lhiat of 65 cndemis familics.

The rare and endangered species of 5. E. Rajasthan are enumerated below :

8. Name of Species Red-daia Book Common in N.TS
No. calegories Rajasthan

AARAYATATTE AT

P WU BTN LI Py LR B b

1. Milinsa tomentosa (Roxb.) Sinclair I —
BRASSICACEAR

2. Cochlearia cohicarioides {Roxb.) I —
Miers ex Hk. f. et Thom.
CLIEOMACEAE

3. Cleome simplicifolia {Camb.) Hk. # Thom. I —-—

BIXACEAE (COCHLOSPLERMACEAE)

4, Cocklospermum religiosum (1..) Alston I —
STERCULIACEAE
. Stercufia vitlosa Roxb. I —
RUTACAER
6. Limonia acidissima L. I +
7. Murraya koemgii (L.) Spreng. I +
SIMAROUBACEAE,
8. Atlanthus excelsn Roxb. 1 +
BURSERACEAE
S, fosieeliia serrata Roxb, ex Colebr, ¥ +
MELIACEAE
10 Azadivachia indica I.. T -I-
V1. Sopmida febrifuga Jussicu R -=
VITACEAR
12, Ampelocissus latifolin (Roxb.] Planch. 1 '
13, Gissus repende Vahl R -—
ANACARDIACEAE
13, Rhus mysurensis Fleyne ex Wi, & Arn. R |-
MORINGACFAL
16, AMoringa oleifera Lam. I +
FABACEAE
17.  Alpsicarpus hamosus Edgew. I +
18, A. tetragonsiobus Fdgew, I +

19. Crotalaria hirruia Willd. I
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20, €. mysorensis Roth, R -
21, Dalbergia paniculata Roxb. I —
22, D. sericene 1. Don. I
23. FErpthrina stricta Roxb. R -
24. E. subsrose Roxb. R —
23, Heylandia tatebrosa DC. I -
26. Millettia auriculata Bak. R -—
27. Pueraria iuberase (Roxb. ex Willd.) DCL R
28. Rhynchosia capitata DO, I -
CARSALPINTACEAN
23, Baunhinia vahlii Wt. et Arn. 1 —
MIMOSACEAE
30. Acacia eatechu Willd. I -
31, A nilotica (L.) Del, var tomentosa Sharma A4 -+
32, Aimosa hamata Willd, I +
33. M. himalayana (L. [} Benth. I —
COMBRETACEAE
34. Terminallin afata Heyne ex Roth. 1 —_—
35. T arjuna (Roxb, ex D) Wt ef Arn. 1 -
LY THRACEAE
36, Rotala ¢.ﬂr}‘1_yf,"1;fnﬁa Raxh 1 —
CUCURBITACEAE
37, Luffa umbellata (Klein) Roem, E e
RUBIACEAE
38. Hedyotes biflora (L.} Lam. L —
APIACEAE
38, Peucedanum dhang Bucl.—1lam, var,
dalzetii C1.CIL [ -
ASTFERACEAE
40, Biamea membranacea DO, var.
Jacquemontii (Hk, £) Randeria v —
41. CGaesulia axiflaria Roxb, I +
42, Cyathoctine purpurea (G. Don.) O. Kize, I +
43. Erigeron asteroides Roxh. R —
4. Glossocardia bosvatlea {L.£) DC. I +
43 Launca procumbens (RoxD.) Ramayya
et Rajgopal I +
H6. Pullicaria angustifolioc DL 1 -+
47. Vernonia anthefmintica Willd. I |-
48, Vieoa vestita (Wall, ex DC.) Beuith, ex Hik. 1 K —_
SAPOTACEAE
49. Manitkara hexandra (Roxb.) Dub, I +

QLEACEAL
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50, JFasminum roxburghiunum Wall. ex DG, Vv —_
APQCYNACIAR

51. HWrightia tomentosa (Roxb.) Roem. et Schuit. 1 +
ASCLEPIADACFAE

52. Ceropegin bulbostt Roxb. v -

53. Dregea volubilis (1. f.) Benth. ex Hk. £ vV —
GENTIANACEAE

54, Centaurium centaurevides (Roxb,) Rao ¢f Hemadri | —

2%, fvacum pedunculatum L. R —

36, Heppea dichotoma Willd. 1 +
EIIRETIACKAE

57. Cordia dichotoma Forst. (. I “t
BORAGINACEAE

38. Trichodesma sedqwickianum Banerjce V —
CONVOLVULAGEAE

59. Argyreia sericea Dralz. et Gibs. I —
SCROPHULARIACEAE

60, Rickxia incang (Wall.) Pennell R —

6l. Strigg densiflora (Benth.) Benth, 1 —
GCESNERIACEAE

62. Didymocarpus pygmaea C.B.CIL. 1 —
ACANTHACEAL

63. Barleria pratiensis Sant. Vv —

64. Eranthemum nervosum (Vahl) R, Br. ex
Roem. ¢t Schult. R —=

65. E, roseum {Vahl) R, Br. R -

66. Gantelbua wrens {Heyne} Bremek. I —

67. Hemigraphis rupestris Heyne ex T, Anders. R —

68. Hypoesiis lanata Dalz. R -—

69. Lepidagathis hamiltonmiana Wall, I —

0. L. trinervie Wall. ex Nees I +

7). Petolidium barlerioides Nees 3 —_

72, Physichilus serphyitum Nees I —

73, Justicia peesit Ramam. v —

74, Rostellularia quinqueanguiaria Nees I -+
NYCTANTHACEAE

?5- u'":,l"l-';u-ﬂgifiﬁJ QJ&UE”EJ;JII—;J L. ‘\-’T "E"
LAMIACEAE

76. Lavandula bipinnata (Roth) Ktze, var rothiana Vv +
Ktze.

77. Lewcas biflora {Vahl) K. Br, 1 —

78, Pogostemon benghalense {Burm., f.) Kize, \'4 —
SANTALACEAE

73, Saniafum album L. 1% -
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LUPHORBIACEAE

80. Acalypha lenceolole Willd. [ -4
8. A. malabarica Muell.-Arg. I
MORACEAF
82, Fieus religiosa 1. I i
B3. F. benghalensis L.
ULMACEAE
84. Trema politoria Bl R -
HYDROCHARITACEAE
85, Nechamandre alternifolio (Roxb.) Thw. I -
ANCGIBERACEAL
86. Curcuma amada Roxb. v L

COMMELINACEAR
87, Amischophacelus cucuflata {Roth} Rao

e Kamathy v j

88, Commelina hasskarinei C.B.CI. I —
ARACEAE

89. Sawromatum pedatum (Willd.) Scho R —
ERIOCAULACEAR

90. Eriscaulon soliyanum Rovle R —
CYPERACEAE

1. Lrigphorum ecompsum Wall, ex Nees 1 +
POACEAE

Q2. Arthraxon mecholdit Stapf K —

93. Dichanthium aristatum (Yoir.) C.E. Hubb. I —

94. Hemarilaia protensa Steud, R -

95. Hygroryza arisiate (Relz,) Nees ex Wi, 1 —
ef Arn,

96.  Lschaemum pilosym (Kiein ex Willd.] W, I -—

97. Iseilema anthephoroides Flack. 1 +

8. I prostrafum (L.) Anders. I -

98, Orepetium villosufum Siapl I —-

100, Sehima sulcatum (Hack.) A. Camnus 1 -—

101, Themeda quadrivalots (L) O, Kize. I }

102, Tripogon purpurascens Duthie I —

103, VFetiveria fpwwsonii Hk. 1. Vv -

Acknowledgements

The author is grateful te : Dr. 8. K. Jain, Direcior, Botanical Survey of India
for inviting him for participation in the Seminar ; his teacher, Prol. B, Tiagi of
Rajasthan University, Jaipur {or kindly going through the manuscript and (o
his student Sri O. P, Shringt for assisting him in varions ways during
the preparation of the manuscript.



70 Assessment of Threatened Plants of India

References

Chatterjee, IN. Studies on the endemic flira of India apnd Burma. ¥, foyal Asiaf. Sec, Bengal N, 8.

(Science) 3 @ 19- 67, 1940,
Floristic patterns of Indian vegetation in MMabheshwari, Pooef ale ed. Proe, Summer Sch,

Bst., Darjeeling, 1960, 3242, 1962.

Duthie, [. F. Flora of the Upper Gangetic plais, 1908-1928, Caleutta repr. 1960. Vol. 1-2.

Gupta, K, 8. A coniribution to the flora of Rajasthan. Indian For, 91 : 438433, 19654,

—Vegetation of Kota and its neighbourhood. Trop. Feal. 6 : 63-71. 1963b,

—A study of hydrophytes aud marsh plants of Kota and its environs. (India) Trop. Feel.
7 - 153-162. 1966,

Haokar, 1. T, A shetoh of the Fora of Britich India, Oxford, 1906,

Jain, 8, K, Phytogeographic considerativns on the Aora of Mt Abu. Bufl. bat. Swrp. India

[ L '}rn 1= [+ T

% : 68-78, 1867, (Published 1968).

———-& N. N. Kotwal. On the vegetation of Shahabad in Rajasthan, fadian for. 86 ; 602-08,
1960.

Maheshywari, 1. K., The Fore of Delhi, C.5.LR., New Delhi {p. 35}. 1983,

Maheshwari, J. K, & V¥, Singh, The Aguatic and marshland plants of Bundi district, Rajasthan.
J+ Bombay nat. Hist. See, 70 : 437446, 1974,

&—~ -—Supplement to the Synoptic flora of Kota division. (8.E. Rajasthan) Bufl.

bot. Sure, Indig 18 @ 155-1060. 1974,

Maheshwari, 12, J. G, Sen Gupta & C, 8. Venkatesh. Forg pp 1-67, reprinted from the Gazetfeer
of Imfia, 163-229. 1963,

Majumdar, R. B, Notes on Flora of Rajasthan. [L Bull. bot. Sor. Bengal. 23 {1} @ 85-40. 1969

—Synoptic flora of Kowa division (8.8, Rajasthan) L Buil, bot, Surv, Indig 13 1 105-146,
1571.

———Synoptic flora of Kota division (S.E. Rajasthan) I1. Bull, bot. Surv. Indiz 18 : 49-79,
1979,

Tax. B

1 :55-75, 1980,
——& B. Tiagl. Flera of Nerth-Fast Rajasthan, Ralyam Publishers, New Delhi. 1979,
Shringi, O, P. Botaony of Jhalaware Districe, Rajasthan, L. Grasses, J. Eoon, Tax. Bol 2 @ 83-1035,
1981,
Singh, V., Oceurrence ol Cerapoiteris thalictroides (L) Brong. in Rajasthan, 7. Bembay nal. Hisi.
Soc. 67 : 334-335. 1970,
.Occurvence of Didymocarpus pygmaea Cl. in Rujasthan. 7, Bombay nat, Hist, Sac, 69 :
687688,
Sofanum irigeetrurt Cav.—an adventive species in Rajasthan, f. Bombay nat. Hist, Sec.
70 5 413, 1574,
——Spme interesting plants from Rajasthan, 7. Bombay aat. Hist. Ser, 72 : 612-615, 1975,
——we—Additions to the florz of Rajasthar. ¥, Bombgy rate Hist. So.. T4 1 4549, 1877,



14

Observations on Some Rare or Endangered
Endemics of Southeastern Kutch

8. D. SABNIS AND K 8. 8. RAO*, Plant Taxonomy Laboratory, Department nf
Botany, Faculty of Science, The M. S. University of Baroda, Barpda

Intraduction

‘The present area of investigation is the southeastern part of Kutch district,
G1iiﬂl"’jl atato P]‘nﬂ Alf_‘f'l ot n'r Y11+r-i1 Ilf_u at 4 tha wuvankos trartr of Tndia, The

ujarat state, The distri Kutch lies at the western extremity of India. The
district stretches roughly from 22°-44'-11" {approx.) to 24°-41'-25" (approx.) N
and 68°-09'-46" (approx.) and 71°-54'-47" (approx.) East longitudes, It
is bounded on ihe north by Great Rann to Kntch, North-west by Sind
{Pakistan), west and sonth-west by the Arabian sea, sonth by the Gulf of Kutch,
on the south-east by the Surendranagar district and little Rann of Kulch, on the
east by the districts of Banaskantha and Mchsana and on the north-east by the
south-East Rajasthan.

Botanically the area is underexplored. In view of the obvicus damage done
to this sensitive desert ecosystemn, the authors [clt the urgent necessity of
preparing a modern and up-do-daie fliora of this region. A few trips in 1973
and numerous excurisons during the period 1976-1980 have resnlted in the
preparation of a modern {lora for the 8.1 region of Kutch.

Analysis of the {loristic dala revealed that phytogeographically, the area i3
more akin to Sind {Pakistan! and N.W. Rajasthan than with any other part
of (yujarat state. The flara shows dominance of wesiern elements over eastern
or Indo-Malayan. Ymdemic element is very low (2.4%) and few of ihe endemic
plants are resiricted only to Kutch and Saurashtra regions while other cndemics

area r‘nmpnr‘niumhr unr]rhh.r rhquhn!_‘.ﬂr\ aver the r-nhw—* b TA LN Ih:-ﬂn t.r'r'rlﬂ'rld Fone.

AL S LAVED WAL wi=tlLcail

Rare plants represent a small but important part of the flora of southeastern
Kutch. They are very suceptible ta the eflects of environmental change, because
I.IIC}" QCour J.ll b[IldlL ]JUIJI.ll.d.U.UH.b or at :i-l_}ﬁttﬁr(_,u 10 lfl-lll-ll.-"-" dll\-il I Uftﬁﬁ 'L«-Ull-ﬁlli.-—l-il
to unique and localized habitats. The causes of such environmental change are

biotic activities such as land clearing, cutting, lopping, overgrazing, the

* Present Address : — Assistant Research Scicntist AIGIP on medicinal and Aromatic plants,
Cujarat Agricultural University, Anand Campus, ANAND-388 10.

Crujarat,
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development of man-made forests {monocultures) and industrial poilution. The
result of all such activities will he the dwindling of plant taxa.

iomparison of the vegetational and floristic account of Thakar {1926} with
field obsgervations made under the present floristic work clearly points to the
pracess of deterioration which has set in due to various biotic influences.
Further changes in the physical conditions of the Kutch area are envisaged in
the light of extension of irrigational facilities to be provided under the Narmada
project. This will also lead to loss of many habitats, It is, therefore, urgenily
neeessary lo make an inventory of all such rare, threatened and endangered
plant species and (o initiate measures to conscrve the specilic habtiais. In
addition o the hiological intcrest, some of these rare endemics are also
important from the chemical and economic points of view. Preliminary
phytochemical analysis of these plants have revealed few ol them to be rich
sources of pharmacologically and economically important alkaloids and
saponins. The purpose of this list is to provide relevant information on such
plants of southeastern Kutch, Voucher herbarium specimens prepared for all
these rare, threa‘ened wild plants have been deposited in the Herbarium of
Plant Taxonomy Labouratory, Department of Botany, Faculty of Sclence,
The M. 8. University. Barada.

Earlier Protection Efforts

In Kutch district, the importance of protection of the forest areas was realised
much earlier by the then Maharaja of Kutch who, demarcated certain areas

il [)

ved-and protected forests. Chaduva and Nad: Bax PCACh Are-—such

forests where biotic activities like, grazing, cutting and felling ol trees were
strictly prohibited. This resulted in the good development of some of the spiny
and nonspiny trees in these forests.

But inspite of all this some of the common species are becoming rare mainly
because of two reasons. Firstly, many wild habitats other than inland, peotected

forest areas such as Mangroves, aquatic bodies and grasslands were not brought
e nurview of rules for protected areas which resulted in ithe gradual

undear
under the purviey protecte
deterioration of these habitats.

Secondly, over the last 15-20 years, the forest department has developed
many man-made forests (mostly monocultures} in the area for different
purposes like providing shelter belts, green belts and for fire wood. This also
has resutted in the loss of few wild habitats and the diversity of their floral
constiluents.

Al the rare endemics and threatened plants that are enumerated in this
paper have been classified into four categories. Plants that are strictly endemic
to Kutch and Saurashtra regions have been placed under the first category,
The second category includes those species which though widely distributed
over the entire northern semiarid zone including the adjoining Sind province
{Pakistan} are restricted o it. ‘The third category consists of those plants which
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are commonly found in some of the Tropical African countries like Sudan,
Arabia and Bgypt. These planis have probably extended their distribution
range into the Kutch district and are thus new entrants to the flora of
the Indian subcontinent. Tinally, those plants which have become rare or
threatened due to overexploitation for medicinal purposes have been placed
under the fourth category.

Enumeration of rare, threatened or endangered plant species of
southeastern Kuich

I Plants that are endemic to Kutel and Saurashtra regions,

rf.i! F s o PR [ T O W
JJEIH-H!J”JH"I l'.ﬂ-!-{fﬂ{(rb!--‘.‘f 1\\. NETAN Ly J I.\..dU' Lin® LACHIP AL L

Habhit : An erect or a procumbent annual, thinly covered with grey,
cottony hairs.

T R
CABRLCL LA )

Habtali + Slopes of the rocky hillocks.

Range : Kutch {Dahisara, Ningal, Bhuj), Saurashtra (Barda mountains),
Status : Rare and endemic to Kutch and Saurashira regions of Gujarat
Siate.

Chemisiry : Saponins—whole plant,

Indigofera coerulea Roxb. var. monosperma Sant. (Fabaceac).

Habit : An erect undershrub, more or less greyish with minute, appressed
hairs,

Habitat  : Hard, sandy soils,

Ranjre » Kutch {Bhadreshwar) and Saurashira,

Status : Rare and endemic o Saurashtra and Kutch regions,

Chemistry @ Alkaloids —-Leaves and root bark.
haponins—>Stem, leaves and root bark,

1T, Pianis that are restricted 1o northern semiarid zone of the Indian
subcontinent.

Habit : An eract, ml,u:h-branchf'd :-hlub

Habitat : Restricred to ceriain sand-stone formations,

Range i In India, the plant is found only in Kutch (Chaduva Rakhal and
Bhui).
Pakistan {Sind -limestone hills at Hyderabad and Baluchistan),

Status : Rare.
Chemistry : Alkaloids—-stem and root,

-','Lunvafvuius stocksii Boiss, {Convolvulaceac)
Hahis i An erect, annual herb.
Habitat  : Among grasses on gravelly soils.
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Rangc ¢ India {Gujarat--Kutch {Bhuj), Chhotaudepur and Broach;
Rajasthan).
Pakistan {8ind, Baluchistan}.

Status : Rare and threatened in the area due to aver-grazing of grasslands,

Fleliotropium baceiferum Yovsk. var. suberosum [Clarke) Bhandan (Boraginaceae)

Habit 1 A much-branched wndershruhb.

Habitat  : Saline sandy soils.

Range : In India, the plant is restricted to Kutch {Mandvi) and N.W.
Rajastlian,
Pakistan (Sind}.

Status !overy rare,

Limonium sivckst! (Boiss)) (). Ktze. {Plumbaginaceac)

Habil : A low-branched perennial with a woody stem.

Habital : Coastal, saline sails.

Range : India—Gujarat— Kutch (Bhadreshwar), Saurashtra {Verawal}
Pakistan (8ind, Baluchistan).

Status : Rare,

Pauvtmta eevatocarpa Mase (Malvaceae!

Habit . An erent undershruly.
Habitat  : Hillocks, and hard, gravelly soils.
Range : India ((Gujarai—-Kuatch, Saurashtra}.
Pakisian (Sind).
Status : The plant is rare and is very much resiricted in its distribution.
Schiveinfurthia papilionaces (L) Merrill (Scrophulariaceac)
Habit A dwarf, robust, glaucous herb.

Habitat ¢ Rocky and gravelly soils.

Range i India (Gujarat-—Kutch, Saurashtra; N. W. Rajasihan}.
Pakistan {Sind, Baluchistan), Afghanistan.

Status : Rare,

Chemistry : Alkaloids— All the plant parts ;

Saponing.-Siem, root and fruits,

IIT Manis of Perso-Arabian {loristic element which have extended their
distribution range into the Kutch district.

Ipomoea kotschyana Hochst, ex Choisy (Convolvulaceae)

Habit . A herbaceous, prosirate annual.
Habital : Sandy and hard, gravelly soils.
Range : All over southeastern Kuich, Maurilania, Mali, Dahomey,

Niger, Techad, lithiopia and Sudan,
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Thouph the plant is common in the arca, it is not so far reported
from any other locality in India.

Premna resinosz Bchau, [Vcrhcnaceae}

Status :

: A straggling shrub.

Hillocks.

In India, the plant is restricted 1o Kaleh district nnly. Tropica

-

Adrica, Arabia.
Rare.

Schweinfirthia plerosperma A. Braun (Scrophulariaccae)

Habit . An erect annual herb,

Habitat Saline soils.

Range : In India, the plant is restricied 10 Kutch district only, Bhuj,
Candhidham, Khavada, Sudan, Arabia,

Status 1 Rare,

Chemistry ; Alkaloids—stem, lcaves and fruits,

Saponin—stem, lcaves and fruits,

IV Plants that are rare or threatened due 1o over-exploitation for medicinal
purposes.

Cassia senna L. (Caesalpiniaceae)

TTr_1.%':
rlatxl
Habitat
Rangc

Status

Chemistry

- . TR g I SR
- Ik lJEl CILILLch]l 2RV LLLF,

Hard, gravelly soils,

India (Guarat—Kutch {Anjar, Adipur and Gandhidham). The
plant 15 under lavge scale cultivation in linnevelly district of
Tamil Xadu, Maharashira and AP,

‘Tropical Alrica and Arabia.

‘The plant 1 seen growing wild in Kutch district. Threatened in
the area due to explotlation of the plant for medicinal purposes.
The leaves and pods of this plant contain Sennosides which are
used as laxatives,

Commiphore wightii (Armott) Bhandari (Burseraceae)

Habit
Habitat
Raunge

status

» A much-branched, generally leafless, hardy, resinuous shrub.

Rocky hillocks and hard, gravelly soils.

India {Gujarat—North Gujarat, Central Gujarat {Vasad), Kucch
and Saurashira; Rajasthan; Khandesh; Berar; Mysore and
Bellary. Pakistan (8ind, Daluchistan), Arabia,

Prescutly common, but threatened in the area due 1o illegal
cxploitation of the plant by pharmaceutical and perfumery
Industries.

Chemistry

Saponins : Stem and root,
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Concluding remarks

The rate at which the process of deterioration of this deser! biola Is proceeding,
it Js urgently necessary that steps are taken to halt the process and thereby
conserve the diversily ol species so characteristic of these inhospitable saline
and sancdy deserts. Although a few areas have been parpally protected, many
others arc ieft to their destiny.

Strict laws conserving the peculiar habitats are the necd of the hour. An
inventory of all the threatened planis should be compiled and public be
educated to ascertain their survival. Strict penaliies should be imposed on any
deliberate defaultor, The Biology of the threatencd and endangered species
should be critically studied so as to assess their coological amplitude. Efforts
should he made to rear these plants in Botanical gardens and transplant them
as and when their peculiar ecological niches are available,

This further brings us to a more relevant discussion on the desirability of

[t mniing old provincial fAoraz In order to meet the neads of the
------- mung ol provincia: porag 1 order o meest the nestgs of the

scientific community. The authors are of the opinion that reprinting of old flora
has its own importance but it in no way solves the problem of conservation of
threatened plants. It is urgenily necessary o revise these [loristic works on the
rmost modern lines backed up by intensive and extensive field work, It is this
process of modernization of a regional flora which is essential for a proper and
accurate assessment of the nation’s Horal wealth. Such eflorts on the part of
all the taxonomists will put the entire problem of plant species conservation

vis-a-vis iheir habitat conservation in the proper perspective.
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Some Rare Plants of Madhya Pradesh

B. K. SHUXLA, Botanical Survgy of India, Allahabad

T'o determine the status of the plant species dealt in the present paper,
a thorough checking of literature and herbarium was done. It is revealed that
Eragrosiielia leioptera endemic to Tndia. Sporobolus tetragonus is endangered species
and Indigofera nummulariifolia and Aristtda cumingiane are (hveatend/rare species
of the arca. The ficld cbservations as wecll as consuliation of herbaria at
BSA, CAL, LWG supporled the view that E. [eioplera, S. tetragonus arve endan-
gered species. The details of these species are discussed.

InoIGoFEra  NUmsmcLARIFOLIA {L.) Livera ex Alston in Trim., Handb. FL
Ceylon 6: 72, 1931,

Dalzell and Gibson {1861) cited in “Bombay Flora” that it is very common
species inthat area. Cooke (1901-1908) siated 1t to be a rare species of the area.
This specics has been reported from South India, W. Trop. Africa and Ceylon.
It is quite possible that this species would have been common around 1861.
However, the author has observed this as a threatened species which is subjected
{0 eXtensive grazing,

Fcological Note © Grows on red-ycllow soils along the forest roadside. Specinen
examined : Damoh (V'endukhera) 17.6.1979. Shukia 29436

Rotara MExicaNa Cham. & Schlect in Linnaea b - 567, 1830.

This species s represented by a solitary sheet at CAL. It is observed to be
a rare plant in Madhya Pradesh. A Single collection has been made so far by
author from Damoh district, where it was seen growing in dense patches.

Ecological Noete : Marshy habitat along the bank of Nala.
Specimen examined . Damoh {Jhalon) 28.9,1979, Shukiz 29607.

SporoBoLUS TETRAGONUS Bor in Kew Bull, 1949, 251, 1949.
Clarke {1883) coliected this species from Chota Nagpur and since then no

enthesnuent collectinn 1z avallable oxcont Wair's collection from Balashar {1973
SLPAACL LT L WAL LIRSS SV RLG L CALL P ARG 8 LA UL LIUALL SRR LR

Bor {1960) also reported the restricted distribution of this specics l[rom Burma
and Thailand.

Ecological note ' Restricted in dense forests on miaist places.
Spectmens examined « Balaghat {ja.]agaurl} 28.9.1973, Nair 18468,

Teom 13 m o L. N n"'ln 1 n
hH-‘\hRU}HH‘.‘.hLﬁ LEIOFTERA llﬂid.l.ll)l IJ'-” HI LTIGIED KOT, U'U . [ALY )

"-i':
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Ror {1940) reported this species at about 1700-2000 m. in Khasi and Garo
hills. Recently this species has been collected by Sengupta from Ambikapur
in M.P. [specimen deposited at BSA], Therc are no other collections of this
- e~ e Tondia

e
¥ LU XU RRLL LIRRAIER.

Feological nofe : It occurs in hilly regions on slopy rocky red-vellow soils.
Specimens examined ; Ambikapur (Pingla Nala) 19, 11. 1972 Sengupta 15532.

ARBTIDA GUMINGIANA Trin. et Rupr. Sp. Stip. 141, 1842

It 13 another rarc grass species. The enly collections of this are those ol Clarke
{1803) from Ranchi (AL} and Haines (1923} from M.P. Recently Sengupta
(1972} has collected this species from Raigarh. It is evident that this
Species 15 very rare,

Erological note : In damp soils of open meadows.
Specimen examined @ Raigarh (Sonna-Khudia Range) 21.11.1971 Sengupta
16496.
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Rare and Endemic Flowering Plants of Orissa

11, O, SAXENA AND M, BRAHMAM, Regional Research Labovalory,
Bhubaneswar.

Introduction

The wide range of topography and ather physical features of Orissa provided
by the hills ranging from almaost sca level to abeut 1500 1 aliitude, the coastal
plains, the Chilka lake, the deltoic swamps of Mahanadi and Brahmani river
have influenced the vegetation e give rise to a rich and varied Jlora. The
forests cover 43 percent of the total land area of the state and arc broadly
classified into the Dry Deciduous, the Moist Deciduous and the Semi-evergreen
types, besides various other subsidiary types and seral types to a limited extent
such as the tidal [orests and the coastal sal forests.

The total number of species of flowering plants and Preridophytes compris-
ing the llora of the State is estimated to be around 2,500, From thg informations
gathered from field observations and published literature (Banerjee, 1972;
Chatterjee, 1940; Gamble, 1913-36; Haines, [921-24; Hooker, 1872-97;
Kapoor, 1964; Mooney 1950; Panigrahi et al, 1964; Pattnailk, 1936;
Panl, 19753; Paul, Balapure and Rizvi, 1980; Ralzada, 1948; Raju,
1957; Saxcna, 1973, 1974, 1976, 1977; Saxena and Brahmam, 1978a, 19780,
Srinivasan and Raon, 1961). 101 species of flowering plauts in the flora of the state
are found to belong to rare plants. These have been classified inio the statns
categorics as defined by the Tnternational Union for Conservation of Nature
and Natural Resources [Melville, 1970-71, Maheshwary, 1977) with nowes on
their occurrence, distriburicn and degree of threat and causes of rarity in some

Cnseg. Fn:rhi_ EPI—:__FII"'G‘. { Aeacia .rfﬂﬂﬂfrfn Aa.fm'n hasletiiana, Achfrfnhbrfc Im.".-.i‘u'nmm;v'_,
HHomonola intermedio, Mucuna minima, O{yf a jevporensis, Tm.qm gaget and {varia
encincte) are found to be endemic to Orissa besides four others which thongh
not endemic in strict sense, extend to some parts of the neighbouring states
only, These are, DNmeria mooneyi, Hypericum gaitit, Dusianthus truncalus  and
Maytenus bailadiflana.

Various natural and bictic factors scem to be responsible for the rarity of
the species, The requirement of specialised habitats or depletion due to
excessive  cxploitation are the main factors responsible for their rare

distributions.
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ENUMERATION
ENDANGERED

Balanophora pofyandra Griff. (Balanophoraceae)
Mahendragiri, Bhaiadih, 1000m., Keonjhar,
Distribution : Sikkim, Khast hiily, Orissa,

Cassipourea ceylanica (Gardn.) Alsion [Rhizoplhoraceac)
Rocky margins of Chilka lake.

I'he populalion of the specics in the area has been reduced 1o Countabie
number because the mangrove forests once plentiful in the sslands of Chilka
and} along its margins have all been cleared by ypan.

BDistribution : Orissa, Karnataka, Kerala, Tirunelvelli; Sri Lanka.

Stemwna tuberosa Lour. {Roxburghtaceae)
Mahendragiri, 1200 m.
Distribution » Northern Circars southwards upto Nellore, 900-1200 m, Bengal,

Assam; Silhet, Chitlagong, China.
VULNERABLE

Alphonsea madraspatana Bedd, (Annonaceae)

Bhitarkanika, Khandagiri, Bhubaneswar.

Distribytion ! Eastern Ghats, Karnataka, Tamilnadu.
Cyeas circinalis L, {Cycadaecae)

Puri, Ganjam.

Poor regencration of the species, coupled with the collection of seeds and roots
{for edible purpose poise threat to the species.

Distribution : Malabar coast, south India; Sri T.anka, Madagaskar, Sumatra,
Java, East Tropical Africa.
Glariosa superba L. (Liliaceae)

Throughout the State, scanered.

Whel, the inrraaairie dastiand oF 1l saade fae
TPALLL LIEL: Ladtolb Challio LA LTECREILE L/ LLEL uUvbLiao Lifg

isolatian of colchicin and exploi-
tation of the species both for seeds and the roots {as plantiing materiall, the
species is showing tendency of depletion.

Distribution : 'Throughout (ropical India and ascending to 1500 m. in the
Western Himalaya; tropical Asia and Africa.

Gnetum ula Brong. (Gnetaceac)

similipahar, Mayurbhany; Mahendragivi, 1200 m,

Distribution : Fastern tropical Himalaya; Western Ghats and some parts of
the Bastern coast also in Chindwala districi of Madhya Pradesh, Andamans;
Singapore, Malaysia.

FPhocnix paludosa Roxb. (Arecaceae)
Delta areas of Mahanadi and Brahmani rivers: Bhitarkanika Paradeep,

Dangmal, Kujang ctc,
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The trees arc subjected to heavy desiruction as almost all parts of the plant
are used by the local people in some way or the other. The state Forest Depart-
ment has since taken some measures to check cutting of the trees.

Distribution : Acstuarial shores [rom Rengal to Burma and Andaman islands;
Thailand, Cochin Ching,

Rauvolfia serpenting {1..) Benth, ex Kurz (Apocynaceac,

Scattered: Ganjam, Puri, Keonjhar, Mavyurbhanj,

The species has been badly depleted in the pasi, due o over-exploitation for
roots, In Ramgiri (Ganjam) and other Agency areas where the plant sull
occurs in good [requency, the exploitation iz sill going on to a considerable
exient,
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and North and Central Bengal and from Bombay and Ceniral TIndia to
Sr1 Lanka, Lastern and Western Ghats, Andaman Islands; Burma, Java,
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Alchornea mallts Muell.—Arg. (Kuphorbiaceae)
Rebna forest, Keonjhar.

4

Distribution @ Central and TFaswern Ilimalayas, Assam, Sikkim, Circars;
Nepal.
Amvora cuculiata Roxh, {Meliaceae)

FITLE . o A

Distribution : Lower Bengal, Andamans; Nepal,
Ascocentrum micranthum {Lindl.} Flolitum (Orchidaceac)

Pauri hills, 500 m, Bamra,

Distribution © Sikkim, Dehra Dun, Naga and Khasi hills; Burma.
Atylosia cqjanifolie Haines {Fabaceae!

Mahendragiri, Ganjam; Puri.

Distribution : Forests of Southern range of Bihar and Orissa.
Bulbophyllum careyanum Spreng. (Orchidaceae)

Kapilas, Dhenkanal,

Distribution ; Tropical Himalaya from Nepal vastwards, Khasi lls; Burma.
Capparis ofacifolic Hook. {. & Th, (Capparaceae;

Mahendragiri, 1300 i, Ganjam.

Distribution : Tropical Himalayan Valleys from Nepal 1o Assam.
Capparis roxburghit DC. {Capparaceac)

Barkuda, Chilka,

Distribution : Western Ghats and Carnauc.
Carissa gangetica Stapf cx Gamble {Apocynaceae)

Mahendragiri, (Ganjam.

Distribution : Tamilnadu
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Cerapegia hirsuta Wight & Arn,

Khurda, Puri.

Distribytion : Deccan Peninsula from Concan to Travancore,
Chirita hamosa R. Br. {Gesneriaceac)

Serango and Mahendragiri (Ganjam}.

Distribution : Ceniral India, Bihar, Weslern Deccan Peningula, Khasi  hills.
Chukrasia tabularis A. Juss. (Meliaceac)

Sukinda, Cuttack.

: 5 : ;
Dipcadi montanum (Dalz.) Baker (Liltaceac)

Gunpur, Koraput.

Distribution : Rohilkhand, Concan and Western Deccan,
Drypetes assamica (Hook. L) Pax & Hoffm. (Luphorbiaceae)

Mahendragiri hills, Ganjam.

Distribution : Visakhapatnam, Assam, Sikkim, Khasi Hills.

Tosetie coveaa s THY I Talaocann
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Cluttack.
Distribution : Plains of Bundelkhand, Western Peninsula, Decccan, Carnatic,
Nilgiris and Puiney hills; 3ri Lanka.
Eria bambusifolia Lindl, {Orchidaceae)
Mahendragiri, 1500 m, Ganjam.
Distribution @ Tropical Sikkim Himalaya, Khasi hiils.
Garcinia cowwa Roxh. ex DO, {Clusiaceac)
Mals of Puri; Mayurbhanj; Athmalik.
Distribution : Bihar, Orissa, Bengal, Assam, Khasi hills, Andaman, Bangla-
desh, Burma, Thailand.
Homaltum nepalense (Wall.) Benih, {(Samydaceac)
Mahendragiri, Ganjam.
Distrtbution : Rambpa hills in Godavari; Nepal.
Hypericum paitit Haines (Hypericaceae}
Similipahar, Mayurbhanj.
Distribution :Bihar and Orissa.
Indigafera aspalathoides Vahl ex DC. (Fabaccac)
Hukitola island, Cuttack.
Destrebution » Carnatic; Sri Lanka.
Indigofera wightii (Grah, {Fabaceae)
Kalahandi.
Distribyiton @ Plains of western I[ndia; Visakhapatnam, hilis of Deccan,
Western (Ghats; Sr1 Lanka.
Justicia wilgherrensis Wall. ex T, And. {Acanthaceae)
Similipahar, Mayurbanj. ’
Distribution : Western Gbhats, Karnataka, S, Arcot, Nilgiris.
Hnoxia linearis Gamble (Rubiaceac)
Mahendragiri, Ganjam.
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Distribution - Western Ghats, Tami! Nadu, Tirunelveli.
Leucas clarkei Hook., f, (Lamiaceae)
Gangpur; Surtsunuli, {zanjam,
Distrubition  Bihar and Orissa.
Lobelia terminalis (1 B, CL (Canipanulaceac}
Talcher; Sambalpur.
Distribution ; Bihar and Orissa, Northern Bengal.
Malaxis mackinnonii (Duthic} Ames, {Orchidaceac)
R. Udaigiri, Ganjam,
Distribution : Mussoorie, Delira Dun (U.l’.jj Arparkantak and Bastar (M.P.),
Bengal, Bihar, Orissa, (Gujarat; North Thailand.
Maytenus  badadillana {Narayan & Mooney; Raju & Babu {Celasiraceae)

B oalabayd

Distribution : Orissa and Madhya Pradesh.
Maytenus rothiang {Walp) Loorcan Callen, {Celastraceac)
Mahendragiri.
Distribution : Western Peninsula, the Cioncan and Kanara,
Melasma thomsonii (Hook. f.) Weltst. (Scrophulariaceac)
Kalahandi,
Distribulion !

Mollugs disticha Ser. (Aizoaceag)

Kalahandi.

Distribuiion » South Deccan Peninsula, East cost of Tamil Nadu; Sri Lanka.
Natsiatum herpeticum Buch. —Ham. {Icacinaccac)

Mahendragiri; Mals of Purj; Angul.

Distribution : Liast Bengal and Himalaya from Nepal to Sikkim, Khasi hills;
Silhet, Chittagong and Pegu.
Neanotis quadrilocularis {Th.} Lewis. {Rublaceac)

Mahendragin, Ganjam.

Distribution » Karnataka, Kerala; 5n f.anka.
Neocinnamomum  caudatum {Nees) Mer.  (Lauraceac)

Mahendragirr; Similipahar.

Distribution @ Central and Eastern Tlimalaya, Northern Circars, Sikkim;
Nepal, Burma,
Nervifia erispeta (BlL)  3chiw.  (Orchidaceac)

Koraput
Distribution : Andhra Pradesh, Orissa, Karnataka, Sikkim, Manipur; Java,
New Guinea,
Nigivianthus  cicarensis (Gamble)  Bremek,  (Acanthaceae)
Karlapat, Kalahandi.
Distribution : Northern circars.
Nilgirianthns  lupulinus (Walll)  Bremek. - Acanthaceac)
Kalahandi.
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Distribution » Western Deccan Pentasula, Concan, Keraia, Tirunclveli.
Nothopegia heyneans Gamble {Anacardiaccae)

Mahendragiri; Mals of Puri; Malaygiri; Baula hills near Anandapur,
Keonjhar.

Distribution : Poninsular
Olax acuminata Wall, ex Bentih, {Olacaccac)

Kalinga.

Distribution : Assam, Khasi hills; Bhuan, Silhet,

Flhbinerbsna faichorcvdhas B FR ki manat
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Mahendragiri, Canjam.
Disiridbution : Andaman; Chittagong, Burvia, Java.

Oropeitum villosum Stapf ex Bor (Poaceac)

Sonabera, Sarmsaipur.
Distribution ; Orissa, Central India, Bombay, Puona,

Osbeckia rostrata 13, Don var. sexangulate Haines (Melastomatuceas)
Kalahandi, 800 m. '
Distribution : Bihar and Orissa.

Parabaena sagittaia Miers (Menisperimaceae)

Kasipur, Kalahandi.
Distribution : Assam, Khasi hills; Nepal, Chittagong, Ava,

Paramignya griffithii Hook. f. (Rutaccae)

Sukinda, Cuttack; Mals of Puri,
Distribution : Assamm; Silhet, Burma, Malaysia.

Paveita brevifolia DU (Rubiaceac)

Mahendragiri, Ganjam,
Distribyiion & Nilgiri hills,

Peperomia dindigulensis Miq. (Piperaccae)
Mahendragiri, Ganjam.

Distribution ; N. Circars, Carnalic, Western Ghats.

Persea macrantha {Nees) Kostermans (Lauraceae)
Kalahand,

Distribution ! Deccan Peninsula from Concan Southwards: Sri Lanka.

Peucedanum dhana Buch-Ham. ex (. B. €. (Apiacrae)
Ganjam,

Distribution : N, W. India, Kumaon, North Bengal.

Phiebophylium  jeyporensis {RBedd.i  Bremek. {Acanthaceac!
Jeypore; Mahendragiri,

Distribution @ 5. Deccan Peninsula.

Pittosporum nepaulense (DC.) Rehd. & Wilson (Fittosporaceac)
Mahendragiri, Ganjam; Similipahar, Mavurbhan,;.
Distribution ; Subtropical Himalaya from Sikkim 1o Garhwal; Khasi Lills

and Mishmi; Western Peninsula, Cancan to Nilgiri,
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Rebna hills, Keonjhar; Pal Lahara,
Distribution @ Bihar and Crissa,
Podosiemon walfichit R, Br. (Podosicinaceae)
Similipahar, Mauyrbhanj.
Distribution - Khasi hlls, Ava.
Polyalthia Korint; (Dunal} Thw, (Annonaceae)
Bahakund, Hetamundia and Bitorkanika tidal forests, Cuttack.

istribation - Wes -
Pofystachya fluvescens (BL) J. ], Sm, {Orchidaccae}
Mahendragiri, Ganjam.
Distribution : Western Ghats; Burma, Malaysia.
Prunus gygeoides Koehne (Rosaceag)
Mahcndragiri, Ganjam.
Pistribution : Bihar, Bengal.
Psoralia corplifolia DC. {Fabaceac)
Khurda, Puri.
Distribution ; Plains of India, S¢i Lanka,
Psychotria adenaphyllia Wall. (Rubiaceace)
Puri; Similipahar, Mayurbhan;.
Distribution @ Assam, Sikkim, Chittagong, Burma,.
Psychatris filva Buch,-——Ham. ex Hook. f. (Rubiaceae]
Mahendragiri, Ganjam.
Distribution : Assam, Khasi bills, Cachar, Mahipur, Eastern Ghats; Pegn.
Rhaphidophora hookeri Schoti. (Araceae)
Koraput; Kalahandi.
Distribuéton : Assam, Manipur, Sikkim, Silhet.
Salicornia brachiata Roxb, (Chenopodiaceae)
Chilka.
Distribution @ Yast coast ol India, Coasts of Nellore, Chinglaput, larjore
and Tirunelveli; Sri Lanka.
Scheflera roxburghiana Gambie {Aralinceae)
Ganjam.
Distribution : Northern Circars, Eastern Ghats,
Sophora glauca Lesch, (Fabaceae)
Mahendragiri, Ganjam.,
Distribution : N Uircars, Western Ghats, Travancore, Salem.
Mahendragiri, Ganjam; Ganda-Mardhan
Distribution ; Hills ol Western Peninsula, Karnataka.
1 raverniera cuneifoelia Arm. cx Wight, (Fabaceac)
Mahanadi mouth at Hetamundia block, Cullack.
Dastribution © Plains of Sindh and Punjab, Andhra Pradesh, Karnalaka;
Afghanistan, Orient.
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Tephrosia roxburghiona J. R. Drum. {TFabaceac)

Mahendragiri, Ganjam.

Distribution : N. (lircars, Deccan, Karnataka.
Tinospora sinensis {Lour.) Merr. (Menispermaceac)

Adava, Ganjam.

Distribution : Western Peninsula, Sikkim, Khasi hills; Chittagong,
Trichospermum grandifforum D, Don (Gesncriaccae)

Distribution : Assam, Khasi hills.
Tripogon roxburghionus (Steud.) Bhide (Poaceac)
Koraput; Kalahandi.
Distribution : South and West Tndia.
Tropidia angufose Bi. (Orchidacear)
Kalohandi.

Distribution : Sikkim, Travancore, Malabar; Silhet, Burma,

Tylophora fasciculata Buch-Ham. ex Wight, {Asclepiadaceae)
Kaiahandi,

Distribution : Central and 8. India; S Lank
Tylophara rotundifolin
Ganjam.
Distribution : Assam, Concan, Travancore; Sri Lanka.
Uparia hamiftonii Hook. f. & Thoms. {Annonaceac)
Similipahar, Mayurbhan), Ganjam.
Distribution : Sikkim Terai, Bihar, Assam.
Vibuurnum acuminatum Wall, ex. DC. (Capriibliacean)
Mahendragiri, GGanjam.
Distribution ; Daccan, N. Clircars, Western Ghats.
KXrtocarpus gangeticns U, T, Parkinson, {Meliaceac)
Jambu.
Distribubion @ Bay of Bengal, Andaman; Malaysia.
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Acacia donaldii Haines (Mimosaceae}
Sambalpur.
Distribution ! Endemic to Orissa.

Aglata haslettiana Haines (Meliaceae)
Mals of Puri; Angul,
Distribution : Endemic to Orissa,

Aspidepteris hutchinsonit Halnes {Malpighiaccae)
Mayurbhary, 900 m,
Distribution : Endemic to Orissa.

Desmos {ongiflorus (Roxb.) Safford [Annonaceac)
Mals of Puri,
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Distribution @ Assam, Khasi hills; Chittagong.
Dimerin mooneyi Raizada ex Mooney (Poaceae)

Sonabera, Sambalpur.

Pistribution » Orissa, Madras.
Fuodia miliafolia Benth, (Rutaceae)

Bonai,

Dustribution : Eastern Himalaya, Assam; Burma.
Gareima spicate {Wight & Arn. ) Hook. f. (Clusiaceae)

Ganjam.

Drsiribution : Western Peninsula, Circars; Sri Lanka.
Hibiscus platanifolivs {Willd.) Sweet (Malvaceae)

Mais of Puri,

Distribution : Fastern India, Bengal, Orissa and South India; Sri Lanka.
Homonoia intermedia Haines {(Fnphorbiaceae)

Mahanadi river bed.

Pistribution ; Orissa,
Lasianthus truncatus Bedd. (Rubiaceae)

Mahendragiri, Ganjam.

Distribution : Orissa, Hills of Visakhapatnam.
Licuala pefiaia Roxb. (Arecaceae)

Karlapat, S. Kalahandi.

Disiribution : Sikkimn, Assam, Khasi hills, Andaman; Silhet, Burma,
Mucuna minima Haines (Fabaceae)

Sambalpur,

Distnbution : Endemic to Orissa.
Orvza jevporensis Govindaswami & Krishnamurty (Poaceae)

Jeypore.

Distribution : Endemic to Orissa.

Polyalthia semigrum Benth. & Hook. [. {Annonaceae)

Mals of Orissa; Bonai; Muyrbhan;.

Distribulion @ Assam) Silhet, Burma.
Pterocanlon redolens F. Vill. { Asteraceae)

Sundergarh.

Disiribution : Orissa; South Burma, Philippines, New Caledonia, Australia.
Sonneratia griffithi: Kurz {Rhizephoraceae)

Tidal forests of Mahanandi.

Distribution @ India; Burma,
Terniola zeylanica Tul. {Podostemaceae)

Angul.

Distribulion : Western Peninsular India in Ghais; Syl Lanka.,
Tragia gageri Haines (Fuphorbiaceae)

Mals of Purt.

Distribution ; ¥ndemic to Orissa,
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Lvaria sucineta Bedd. ex Dunn (Annonaceae)
Sal lorests of Bhanjanagar.
Disirtbution @ Endemic to Ganjam district of Orissa,

INSUTFICTENTLY KNOWN

Cedrela brevipetiolulata Haines
Mals of Orissa

Distribution @ Orissa,
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Some Threatened Plants of Bengal Plains

G. 5. GIRI AND M. P. NAYAR, Botanical Survey of India, Howrah,

Introduction

The I'lora of alluvial plains and mangrove swamps ol Sundeorbans ol West

Bengal is modified by various cnvironmental lactors. The main (aclor is the
habitat disturbance directly due to the population pressure (Meijer, 1973
The industrialization of West Bengal during the early part of this century,
imflux of settlers from erstwhile Last Bengal caused the habitat disturbance in
such magnitude that ceological niches offered in few shellered belws of Sunder-
bans disappeared as a result of removal of forest belts for agricultural and fuel
purposcs while the fiora of 15, Himalayan hills of West Bengal i1s affected 10 a
large extent by the extension of commercial plantations like Tea, Cinchona and
by menoculture of timber yielding plantations at the expense of the primary

forests,

1. Sumlerban Area

As new lands are being formed due to alluvial silts carried by the river system
of the Himalayas flowing into the Bay of Bengal, advancing of sulted forests
(mangrove formations) help in the developinent of land and conserve the newly
formed land bars. The most important casualty that occurred during the last
filty years is the loss of 20%, of the tidal forest ol 24-Parganas of West Bengal,
which acted as a bulwark against sea and alse functioned as the primary
coloniser of the saline swamps of Hooghly deitas. "The joss of mangrove forests
in the Sunderbans area cither due to the felling of the forests lor paddy cultiva-
tton or for fuel resulted in the frequent submersion of the area during cyclonic
rains and tidal borcs. Besides, the large scale rcmoval of Excoecaria agallacha
in the Sunderbans of Bangladesh for paper indusiry laid open vast tract of land
io the fury of cyciones cansing destruction of land and property, Recently the
1870 cyclonic storm caused loss of theusands of humaniife and properties worth
crores of rupees in Bangladesh,

The gradual disappearance ol species previously coliscted liom  an
area indicates the state ol change m the ecosysten, The local exiinclion of
species within a specified area is usually due w inforced extinction. The main
causative [actor is anthropogenic action of urbanization and habitat distur-
bance. Since mangrove genera like Acamthus, Aegiceras, Brugniera, Uarallia,
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Ceriops, Fxeoecavin, Lerdivra, Kandefta, Lwnniizera, Nipa, Sonneratia, Riizephora,
Nplacarpus arc gregarious In growth wilh low speciation rate, the measure of
loss of such species can not be gauged. However, soveral species establish as a
part ol the ccosysicm in the Gdal forests and thelr presence or absence gives an
indication of the magnitude of ecological disturbances.

The most visible casualty 1s the poor ecctirrence ol Orehids in the angrove
jorests. A dist of orchids whicly are constdergd rave ivom the collections housed

r . . '
T L [ I s 4

(V) Acampe rigide (Buch.— Ham. ex Smith) P Yo Thuse @ Eastern Himalaya
and Tenasscrim; reported from Sunderbans (Heinlgz s.on.; Praan, 1903), and no
fresh collection available.

q——

1

(21 Depdyobiunr anceps Swartz 0\ botamically mteresting plant occurring

; o
the gangeue delia, Sikkam & Assam Himalayas, After Helndg's collection
(Hentg 13) from Sunderbans, no {resh collections are available.

(31 Luisia brochystachys {Lindl} Bl @ An interesting ornamental species of
lower Himalayan range, ouce reported from Sundorbans (Prain, 1903); no
fresh collections arve available,

(4] Obdronia gammier King & Prantl. T —A small epiphytic orchid reported
from Sunderbans (Prain, 1903, but no collections are available.

{3) Saccolabium ochraceum Lindl, : Peninsular India and tropical eastern
Himalayan epiphytic orchid, reported lrom Sunderbans (Prain, 1903), and no
Hections are available,

(6) Sarcanthus insectifer Reichnb. f : An interesting scandent cpiphytic orchid
of Bihar, Assam and Cachar, reported from Sunderbans (Prain, 1903), but no
[resh collection is availabie,

(7) Trias oblonge Lindl. : An epiphytic Burmese orchid, recorded from
Sunderbans but no specimen available in CAL,

gl e

Il a1l wir

II, Plains of Bengal

The Plaiis of West Bengal support dry deciduous firest in the districts
Y oI VU [CONRE TR SRR I TR DR B [ TR PRI I 1 s By .
Ui Duldile, DadlikUld, IADCUILET ol IL DLW LI 3VIL [Jl'cl)nnﬂcrellcc 01 Jadl INYEeEsth.
Because of urbanizadon and indusirialization, supporting one ol the highly
populaled arcas In the plains of West Bengal in 24Parganas and adjoining
arca, the following species have become vulnerable localiy ;

(1) dldrovandu wesiculosa L. {Droseraceac) : An inicresting insectivorous plant
collected from Salt Lakes of 24-Parganas (Prain, 1903).

(2) Droserq burman: Vahl (Droscraccae) : The species collected [rom Burdwan
and adjoining arcas have Lbecome vulnerable lacally,

(3] Drosere indice L. {Droseruceae) @ The species reported from Birblium and
adjoining arcas ol West Bengal and have beconie rare.

SAN i IR I, T IO I | PR I R L T [ PO 1 TP PR T S Y
|\'T_} LALOLE TIGFEEE WY eddl, LN LMULLLILL, k\_-”l-l-'--ﬂ'-rﬁ-ﬂl.'-)' N l\CPUl Ll 10 I I\Ull[ll:l-gd.-l 111
Hoophly Distnct of West Benpal (Biswas, 1971 andd s further distribudion
¥ 8 ’ /
require study,
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Ph}"‘l J:;;E]u;"l.t(':alli';." l)unuuv'n., plants 'S
of the family Helminthostachyaceae and Prfotum fmrium Beaus. of the family
Psilotaceae have become scarce due 1o overcoliectinn and habitat d;stm]mn:.c.,
A list of iaxa described for the first time from West Bengal which veqguire
more collections, is given below. The following taxa ave represented only by
type specimen, 'The rarity of such taxa cannot be estsblished unless more da
15 atiained on their distribation @ -
(1) Alysicarpus vugosus var, miner Prain (Leguminosac; @ 'The plant was
reported from central Bengal and Chotanagpur by Prain {1930i;. No specimen

Il Eedom) v cevlania (h0
TLrd: { LI T E Y il

[nle)

is available in Herbarimn {CAL}.

(2) Cardanthera uliginosa Buch. —Har. var, birblumensis Guha (Acanthacead)
Once collected by Guha in 1967 from Nanur, Bicblhun and is represenied only
by the iype specimen.

{3) Hygrophila plhilomerdes Nees var, rexburghic U, B Clarke iAcanthaceae,
No fresh collection available from Sunderbans,

{4) Micreula duthiel Bancrjee (Boraginaveae) @ Described from Teesta Valley
and no further collection available.

(3) Phyllamthus mukerjeeanns Mia oo Bennet (BEuphorbiaceue] @ Besides the
type, no further callection is available.

(B) Polygala erotalarisides Buch.—[lam. var, glabraseens Coll. el Hensl. {Polyv-
galaceae) : is of restricted distribution in Midnapore and Puralia ol West

Bengal.
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Threatened piants of Meghalaya—A Plea for
Conservation

2. K. RAOT AND K. HARIDASAN? Departmen! of Botany, North-Fastern Hill
{nfversity, Shillong.

Introduction

Change is the rule of natace and the vegetation of any place is under constant
maodification, one type leading to the otlier. During this gradual process of
cvoludon of flara, it 1s quite likely that certain species pet either eliminated from
the arca or thelr domiin gets highly shrinkened, whereby they have to strupgle
for their existence. Such specics may be terted as “Vhreatened plants’. Plant
species can alsa become threatened due to man’s influence or stress on the
natural {lora mainly due o his tendency to exploit the natural resources for
his material comforts,

uring the course of our studies on the Hora of Meghalaya for past over
6 years, a large nuwmber oi such threatened plants bave been encountered which
are either rare, endagered or even endemie. A large majority of thege plants
however, are threatened duce to the disturbance in their natural habitats. A
knowledge of threatened plants in our country is very meagre (Jain and Sastry,
1940, and regionwise surveys are highly necessary before we are able to
compile a final list of threatened planis of the couniry, As a prelude to this an
account of threatened plants with reference to Meghalaya is discussed,

Area of stady

The state of Meghalaya {(comprising of the Garo, the Khasi and the Jainiia hill
districts, and lying hetween 25°47-—20°10" N and §9°45'—92°47" E) in the
norih-cast India is one of the richest and interesting Botanicval regiony which
has attracted the attention of a number of botanists from time to time. Physio-
graphically the region 1s remarkable duc to the highly dissected and irregular
topography, with an elevation ranging from abour 100 m to 1990 m. The
reglon expericnees a tropical monsconic climate and receives both north-east
and soutl-west monscons. 'The workd’s rainiest spots with an annnal recorded
rainfall of 1143 cm around Cherrapunjee and Mawsynram are located in this

P'resent address @ 1, Botanical Survey of India, Howrah,
2, Arunachal Pradesh Forest Departtoent, [tanagar
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state, All these factors have greatly influenced the rich fiora of the siate, which
can be mainly classilied under the tropical and temperate types and cach type
comprising of numerous subtypes such as evergreen and semicversreer,
deciduous, pine forests, grasslands and bamboo forests (Rao, 1974

Threatened plants of Meghalaya

Threatened species may  be endangered  {raxa in danger of extinction)
or vulnerable (taxa nearving endangered category; or rare, where the world
population of a given laxon is very small and at risk. But as these categories
are difficudt to clearly demarcate in any given sitnation, all these species are
discussect here under the bread group “lUhreatened plants’. Most of the
threatened planis in Meghalaya are however confined 1o the so called *Sacred
forests’ which are the remnants of past climax vegetation, Many of the species
enumeraied here have not been mentioned by Jain and Sastry (1980) in (heir
“Threalened planis of India’. It may however be noted that many more species
could bhe added to the list after further thorough hotanical explorations in
the state. Also species thought to be threatened may not prove o be so with
intensive explorations, particularly to those areas which are normally
inaccessible.

Conservation of threatened plants

This is ene aspect which could he discussed at any Jength. The only way of
conserving these threatened planis in Meghalayan situation scems 1o be,
declare certain areas in different parts of the state, where forests arve
still preserved and comparatively undisturbed as *Biotype sancinanes’. 1t s
ohserved that SPECIC’E such as Baliospermuwm micranthus, Klacocarpny anwminatus, F,

,J‘..,.” 2

| i o5y - icunda. Afunclrof
ymmjwma. Iy annugmu fuuu; aosurmi, Aedinella rubicund a AVHURUITG

a uniflora, Gonio-
thalemus simonsii, Hedera helix, cte. are found only in dense natural forests, which
are rather becoming rare in Meghalaya, mainly duoe to the evil practise of
Shifiing agriculture, Further, it is evident thai most of the so called threatened
plants in Meghalaya are today confined to Sacred [orests, which are the
remanants of past ¢climax vegetation. It is therefore suggested that these sacred
forests be given further protection alongwith creation of many more wildlife
sanctuaries to preserve the ‘Biological diversity’ for the fulure. A modest
beginning has already been made in this direction by proposing the forests
around Balphakram in Garoe hills as a Wildlife Sancinary.

Besides creation of certain Biotype reserves, ecological studies pardeularly
on. specialized ecological niches or habitats of certain species such as Nepenthes
khasiana are 1o be carried out so that rapid multiplication ol these species is
made possible.
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Enumeration of threatened plants

In the following enumeration of threatened plants, (he specics are alphabetically
arranged. Brief remark on their halit and distribution is made. The numbers

menttoned at the end of cach species pertam to coliection number of
K. Haridasan, if not otherwise specified. All the collections studied are deposited
in the herbariom of the department of Botany, North-Eastern Hill University,
Shillong (INEITUY,

Acer laeigaium Wall, (Accraceact

T'rees; rare, fomming upper storey in temperate foresis: regeneration very low;
Teraperate himalayas from Simla o Khasi hills; in Meghalaya now confined
anly to Sacred forests ar Shillong peak and Mawphiang, 2393,

Apron carneg Benth, (Fabaceae!

Twiners: Nepal and Khasi hills. We have recorded ihis only {rom Laitkor and
Shillong peak forests, BEarlier record of this 1s also from Laitkor (Kanjilal et al,
1934-40°, Lxtrewely rave and needs urgent protection, 2395,

Apodites benthamiana Wt, (Macinaceae)

Trees forming upper storey. Haoker {1872-97) reports this from western ghats,
Nilgivis and Meghalayva, Kanjilal has collected this from Shangpung in 1916
ard subsecuent to this there are no collections in ASSAM herbarium, Our
colleciom from Mawlal (Khasi hills) mekes 0 interesting and indicates its
extreme rarity., 2305,

Artocarpus lacoocha Roxh. (Moraccae)

Deciduous trees, throughout north-east Tndia, tropical Himalaya and Burma
{Hooker, 1872-87). The population of this species in Meghalaya has
ym—— 1 B Y P | F A T T I T T T e e Ny S

COT1SIL 10O IEIINE [OF LW 0el 3110 &850 QU 0 1 poor Fegoincra-
tionn. The only collection of this from Merhalaya in ASSAM herbarium is that
of Kanjtlal made in the vear 1915 from Gara hills. We have noted only a couple

of trees in Baghmara and Damea of Garo hills, 4620,

1
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Batlavpermaun wicranthus Muell-Arg. {uphorbiaceae)
minall trees: [looker (1872-97% reporis this from Khasi and Jainua lills;
presently this species Is confined (o Sacred forests of Mawsmal and Mawphlang.

Extremely rare and needs protection. 1298,

Berchenia flovibunda Wall, ex Brandis (Rhamnaceae)
Shrubs; Tropical Himalayas, Bangladesh and Khasi hills (Hooker, 1872-97).

We have noied this only from Mawlai in Shillong; extremely rare. 5272,

{umpanumoea jaranica Bl {Campanulaceae’

Twiners; Sikkim and castwards to Burma and Java. After Kanjilal’s collection
(no 5958% in 1913 [rown Nongstoin the only collection in ASSAM herbarium is
of Balakrishnan frorm Jowal, Our collecuon is also from Jainiia hills, where it
is esaremely rave, 3391
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Chirita hamosa R. Br, {Gesheriaceae)

Hevbs; Hooker {1872-97) reports this from Khasi hills, Burma and Malava.
There are na collections in ASSAM herbarium. Even in GAL there is a solitary,
poorly annotated sheet. Our report therefore forms a sccond collection after a
lapse of about 100 years (Haridasan et al. 1981). Confined 1o lime stone [orests
of Balphakram sanctuary in Meghalaya. 10067.
endrum Aastatum Lindl, (Verbenaceae}

Shruhs, Khasi hills and Bangladesh (Hooker, 1872-97). We have recorded
this species oniy from Umsemiom {(Khasi hills), The population of this species
35 fast disappearing due to forest clearings. 4368,

Deltwusea bracteata Grah. (Fabaceae)
Scandent shrubs; eastern Himalaya, Assam and Sylher. We have collected this

Dupsacus asper Wall, ex DC, {Dipsacaceac)
Herbs; reported from Xhasi hills (Hooker, 1872-97); but our colleciion is only
from Jainua hills, where it is extremely rare. 3392,

Elaeocarpus acuminatus Wall, ex Mast, (Llacocarpaceae)

‘T'rees; Bangladesh, Assarm and Khast hills. Our only collection of this species
in the entire slate i3 from Mawsmal sacred forest in Khasi hLills, where only
one tree is growmng. 4297.

Flaeocarpus prunifolius Wall. ex Mast. (LElaeocarpaceae)

Trees; this has been reported from Sylhet and Khast bilis, Our collection is
only from Jarain {Jaintia hills) where it is extremely rarve and condined to Sacred
forests, We may soon loose this species from the state if conservation measures
are not taken. 2053.

J_,uuu.spermum chitnensis Benih, \MU.}, horhi: "cac}

Trees; Khast and Jainta hills, Kangilal et al,, {1934-40) repari that this is
very common throughout the province; but now it is very rare and met with
along the banks of rivers near Lailad in Khasi hills, 3296.

Engelhardtia wallichiana Lindl, (Juglandaceae)
Trees; Khasi and Jaintia hills in Meghalaya, Now only a fow tices are

3396.

Epipogium resewm Lindl, (Orehidaceae)

Saprophytic orchids; tropical Himalayas, Nepal, Sikkim and Khasi  5ills
(Hooker, 1872-97), We have collected this only once from Nongpoh
arca in Meghalaya and never again. 5281.
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Eryeibe paniculata Roxbh. {Convolvulaccae)
Large ciunbers; throughout India, Malaya and Australia. But in Mcghalaya
extremely rare and only a lew plants are noticed,

Euonymus bullatus Wall. ex Lindl. {Celastraceac)

Small wees reported from Khast and Jainda hills (Hooker, 1872-97) Presently
conlined to the Sacred forests at Mawsmal only: ail collections in ASSAM
herbarium are from this arca only. 4664.

!f‘rg;l:in‘” [y Hﬂi’;hh’ H i

us floribundus
Trees; temperate and sub-alpine [limalayas (Hooker, 1872-97). In the cntire
Meghalava we have noticed only a couple of {rces near Malki in Shillong,
The previous collection of this species in ASSAM herbariwmn s in 1937 by

G. K. Deka near Jowal. 4548,

-y
¥ oKALd ¢

Wall, (leaccas)
v {Lleaccas)

Fissistigma verrucosum {Hook, . & 'Th.) Merr. (Annonaceae)

Kanjilal et al (1034-40) believe that this is common throughout the ever-
green forests of Assam. But there are oaly 3 collections in the ASSAM
herbarium, the latest being 1913 (hy U. N. Kanjlal). Balakrishnan {1981)
reporis thes from Jainta hills based on Kanjilal's collection, Qur colieciion fiom
Raliang, Jaintia hills therefore makes it interesting and indicates Hs extreme
rarity; another species that needs urgent protection. 9851,

Gastrodia exilis Hook. f. (Orchidaceae)}

Saprophytic orchids; Hooker {1872-97) reports this from Khasi hills. There
are no collections in ASSAM herbarium. Our colleciion after about 100 years
perhaps forms the second report. 3387,

Gonothalamus simonst! Hook. [, & Th. {Annonaceac)

Small trees; Hooker (1872-97) repotts this from Khast hills. Presently this
species 1s resiricted only to Lailad area of Nongkyllem reserve forest. Another
exlremely rarc species in the state. 10288,

rr, I -

{ledera felin L (Araliaceae)

Climbers; Khasi hills, and Bhutan. All the colleciions of this in ASSAM
herbarium are from Shillong peak and Mawphlang, where at present only a
few plants exist, as forests are heing cleared off al a very tast rate.2400,

fiymenodyction excelsum Wall, (Rubiaceae)
Trees; Western Himalava, Nepal and Bangladesh, In Meghalaya it is very
rare and collecied ouly [rom Tura peak. 4621,

{lex khasniana Purkayastha {Aquifoliaceae)
‘I'rees endemic to Khasi hills. All collections in ASSAM herbarium are from
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Shillong peak. We have noticed only a few trees near streams in Upper Shillong.
Regeneration of this species is very poor; another highly threatened species in
the state Rao & Haridarsan (1982). 4799.

Ilex venulosa Hook. f. {Aquifoliaceae)
Another species reported from Khasi bills (Hooker, 1872.97). Most of the

collections in ASSAM herbarium are from Sohravim and Laithyngkot avea
(Khasi hills}: but most forests in that area have been cleaved oli’ only Jast year
and the plants are difficult 1o locate in that arca neow. 3393,

Leptodermis griffihii Hook. f. (Rubiaccae]

Shrubs reported fromn Khasi hills (Hooker, 1872-97;. Most of the collections
of this specics in ASSAM herbariwn are from Upper Shillong and Mawphlang,
Now it is extremely rarc being confined to forest margins. 2397,

Litsaca elongata Wall. {Lauraccac)
Trees; Assam, Khasi and Jaintia ills. This species is now confined to certain

sacred forests in Khast hills, Very rare. 2394

Medinetia rubicunda Bl. (Melastomaceae;

Epiphytic shrubs; Sub Himalayan ranges, Sikkim eastwards to Khasi hills.
We have noticed this species only in sacred grooves of Meghalaya, where 1t is
extremely rare. 4300.

Melipsma wallichit Manch. {Sabiaceac)
Trees; Tropical Himalayas, Nepal, Sikkim and Khasi hills (Fooker,
€

97). Balakrishnan (1981 veports this from Jaintia hills, wher
trees are left now. 4278,

Michelia punduana Hook. £, & Th. {Magnoliaceae}

Trees, reported from Khasi hills by Hooker and Thomson {Fl. Brit. India
1:43). Balakrishnan (1981} reports this speciesfrom §ainna hills but based on a
collection of Kamjilal. We have noted this in Jowai where only a lew trees are

left, 2854,

Monotropa uniflora L. {Monotropaceae)

Saprophytic herbs on densec humus covered soll; Temparate Himalayas,
Khasi hills and Japan. This species is now confined only to sacred forests and is
at risk, 2399,

Munronia pinnata (Wall.) Harms. (Meliaceae)

Herbs with discontinuous distribution in India; lastern Himalaya, Sikkim,
Khasi hills and South India. Due to forest clearings the population of this
species in Mcghalaya has become extremely thin; needs urgent protection. 2791,



160 Assessment of Thieatened Plants of India

Nepenthes khasiena Hook. f. (Nepenthaceae)
This 15 the pucher plant of Meghalayva, stirugghng for survival in small,
isolated pockets. 3398,

Pauthrea argnla Deene (Rosaceae)
Trees reported from Khasi hills. Presently confined only to Shillong peak,
where hardly a few trees are lelt, Urgent protection is necded for this species.

Pentaplerigium rugoswm ook, £, (Vacciniaceae)

Lipiphytic shrubs; Bhutan and Khasi hills. This species is now confned only
to Sacred forests of Mawphlang and Shillong peak; but the forests at Shillong
peak are also highly disturbed and with the result the species s at risk. 4136,

Photinia inlegrifolie Lindl, (Rosaccac)
Trees; Himalayas, Nepal, Sikkim and Khast hills. In Meghalaya this species
is confined only te Cherrapunjee where only few isolated trees are left. 3394,

Polygala trichofopha Chodat, (Polygalaceac)
Scandent shrohs; Assam, Cachar hills and Khasi hils. An extrernely rare
species not collected at all after 1931, Qur collection forms the second eollection

from this reglon (Haridasan et al T983), where only one plant is noticed. 5353,

Picrasma javanica Bl (Simarubaceae)
‘[rees; Indo-Malaya to Philippines. The only previous collection of this in
ASSAM herbarium is from Idawki in the vear 1947. Our collection is

| . RS Sy
ILTHIL) UL CWLIETLLLD it

Porana racemosa RoxD, (Convolvuiaceae)

Climbers: Assam, and Andamans, Very ravely collected in Meghalaya, With
the clearing of certian forests in Shillong peak last year, vne ol its habitat has
been lost. Urgent proteciion i3 needed for this inieresting species.

Rawvolfia serpenting Benth. ex Kurz (Apocynaceac)
Eerbs; throughout India and Burma and Philippines. Due 1o over exploita-

Meghalaya. We have collected this only once [rom Garo hills. 9811.

Khododendron formosmm Wall, (Lricaceae)

Shrubs extensively colleeted for ornamental Nowers and with the result the
popuiation of this has become very thin in Meghalaya. We have collected this
only from Jakrem and Flepbant falls, where only tew plants are growing along
waler courses, 414,



Threatened Plants of Meghalaya 11

Salix tetrasperma Roxb. (Salicaccae)
Vrees; Himalavas, Assam and eastwards (o Java, In Meghalava very rave
and only a few isolated irees are niced in Khast hills, 3393,

Schima khastana Dyer (Theaceae)

Trees; Khasi hills. This species is now lound only in a few pockets
like Shillong Peak, Soh-rarim and Jowai. Very similar to S weallichd whieh s
cormumon in the state, Ofien S, khgsiana is reduced as a variety under N eaflichit

but there are distinct dilferences hetween the two, 4277,

g{:‘;}!‘ !“‘ﬂﬂﬂri‘"ﬂ' #, acdn QT'I'I
& Fhang e it d L g e il

noo . fRehivandraceas)
cofecta s, {Scluzandrs !

Climbers; Temperate Himalavas, Sikkim and Khasi halls {Hooker, 1872-97:,
Presently only a few plants are surviving in Upper Shillong, Unless conserva-
tion: mensures are laken we mnay soon loose this specics for ever. 4274,

Sophara acuminats Benth, ex Baker {I'abaceae

Shrubs; Bangladesh, Eastern Himalayas and Khasi hills. We have recorded
this species only from Sacred fovests at Mawsmai, where only a few eountable
number of plants are left. 4663,

Sterculia alata Roxb. (Sterculiaceae)

T'rees; Bangladesh, Burma and Malaya. Kanplai {19354-40; says that thys
species 1§ very comimon throughout the province. But in ASSAM herbarium
there are only few very old collections from Nagaland and Bangiadesh. We
have recorded this plant only from Dawki in Khasi hills, where only two trees
seen. 9807,

Strophanthus wallichii A, DC. (Apocynaceac)

Climbing shrubs: Khas hills, Chittagony {Bangladesh) and Burma, One of
the very rare species in Meghalaya; collected only once from Laiiad {Khasi
hills) where a solitary plant was noticed. Urgent protection is needed for this

species. 3289,

Tupidantfus calypiratus Hook. [ & "I'h. {Araliaceae)

Shrubs; Khasi hills, We have not been able 1o collect this anywhere from
Khasi hills, Our oniy coltection of this is from Balphakram in Garo hilis.
Lxtremely rare, 2738,

Trachelospermum auritum Scli. (Apocynaccae)

Lianas: Khasi hills and Manipur. The only collection of this species lrom
Mephalaya in ASSAM herbarium is of Bor in 1936, Extremely rare and we have
collectedd this only ouce trom Tura peak. 4226,
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{varia hamifionti Hook, {. & Th. (Annonaceae)
Clirnbers; Sikkim, Bibhar, Orisa and Assam. {Hocker, 1872-97). Another

Rt L i

interesting species with a considerably reduced population. Now confined only
to evergreen forests of Balphakram and Rangrengiri in Meghalava, 5266.

Ulmus Ienceaefolia Roxb. (Ulmaceae)

Trees; subtropical Himalavas, Sikkim, Khasi hills and eastwards to Burma.
We have recorded this only from Lailad in Khasi hills, where i0is extremely
rare and necds protection. 10244,

Wrightia coceinea Sims. (Apocynaceac)

‘I'rees; Rangladesh, Burma and Philippines. There are no collections of 1his
from Meghelava in ASSAM herbarium. Owr colleciion from Lailad, Khasi
hills therefore forms a new distributional record of this species. Exuremely rare.
9988.

Xylia dolabriformis Benth. (Mimosaccac)

Trees; South India, Burma and Malaya. Extremely rare in Meghalaya and
conlined only to Nongkyllem rescrve forest in Khasi hills, where only a few
trees are noticed. We have not noticed fruit setting in this species. 10209,

Fifty four threatened plants of Mceghalaya are reported in this paper, based en

erbarinm studics (ASSAM]. v may however be nowd tha
mere a poor representation of a specics in the herbarium may not conciude a
given laxon rare or threatened. Certain ephemeral species with a shore span of
lile may not be rormally encountered by botanists unless a specilic search is
made and collected. Therefore, extensive and intensive botanical explorations,
particularly to those arcas which are normally inaccessible are highly necessary

before we are able to comment and compile a final list of threatened plants.

We are thankful 10 the Head of the Department of Botany, North-Eastern
Hill University, Shillong for facilities, Our thanks are also due to Deputy
Director, Botanical Survey of India, Shillong for herbarium and library
facilities.
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A Censns of Endemic Orchids of North-Eastern India

SANDHYAJYOT! DAS AND N, C. DEOR, Botanical Surcey of India, Shillong.

The north-castern India with 1ts ighly humid tropical climate is very
remarkable for diverssity of vegetation and  {lora, and ihe region atiracted
ithe attention of many famous botanists since the early nineteenth century. A
lavge number of new taxa have been deseribed from this region. Orchida-
ceac constitutes one of the largest families of Angiosperms and there are about
24000 species in the world {Hawkes, 1963], 'J'hc*,r arc widely distributed but
the concentration of e Cies 1% 'llii.]E.i'[h ]uzj:[ i the humid foresis of iI"[)piCﬁi
countries. Orchids form a dominant element in the vegetation of ithe north-
castern, India. Hooker (1834) while exploring this region stated " Orchidaceae
arc, puerhaps, the largest natural order i the Khasia, where {ully 250 kinds
grow, chielly on trees and rvocks, but many are terrestrial, inhabiting damp
wootls and grassy slopes, I doulyt whether in any other pary of globe the specices
of orchids oumumber those of any other natural order, or form so large
a proportion of the Qora®. In Indian flora there ave over 1000 species of orchids
of which abowt 330 occur in north-castern {ndia.

The word endemic is generally used to mean a species, genera or other group
conlined 1o a pdrucuhx Arca. lJunm{ the consultation of herbarium specimens
and li

wtm i | iTom Watioe
11vE OO ¥t
v

e ~ al meclaaddariiirem 1 was Fals +la
PCIOACCAac 11T e National IR lLI.Ill: it wdd ICiT 1
‘

some information on endemic orchids of this region will be useful. The norih-
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eastern India is phytogeographically divided into two regions (i} (he eastern
Himalayas comprising the entire state of Sikkim, Bhutan, northern part of
Bengal and Arunachal Pradesh and (ii} Assam comprising the Assam plains,
Meghalaya, Mizoram, Manipur, Nagaland and 'ripura. The present work on
a preliminary census of endemic orchids of north-castern India includes all the
above mentioned areas excluding Bhuotan and is based on available literature,
herbarium materials and field observations.

Chatterjee (1939) recorded about 61.3 dicotyledonous specics as endemic
to India of which about 30%; occur in the Himalayas. Again, Chatterjec (1960)
reporied about 1000 monocotyledonons species as endemic to the Himalayas,
Thus, the Himalayas are rich in endemic flora.

In the present study it is observed that, although majority of orchid species
arc common in distribution to India and neighbouring countries about 83 species
are confined only 1a the north-castern India. Out of these apain, 20 species
aceur only in Sikkim Himalaya, 18 in Meghalaya particularly the Khasi and
Jaintia Hills, 6 species in Assam, 4 species in Arunachal Pradesh, and 2 species
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n Nagalad Tt is also observed that about 30%; of these species are represented
inn Shillong herbarium u‘ﬁbe‘ml‘d}

The orchid flora of this region has been depleted in nature mainly due to
two reasons, namely (i) over collection of orbamental specics, and (i}
disturbance of their habitat. Scveral endemic and ornamental specics cg.
Paphiopedillum faivieanum, P. spicevianuwm, P. venmustum, Anectochilus crispus, .
grandiflorus, Cymbidium cochieare, Eria barbata etc, have been exploited in large
guantities resulting in shrinking of their populations. Some terresirial orchids
cg. Habenaria khasiana, Spathogloties pubeseens etc, are depleted in nature due to
clearing of land for cultvation. Delorestation causes destruction of many
epiphytic orchids. Depletion of species in nature was alsa observed duriny field
work done in connection with revisionary studies on 2 few genera, A few species
were nat recorded after their firal coliections and were found to be represented
by their type specimens only, eg. Coelogyne trentleri, C. albo-lulea,

Efforts are being made to collect the rare orchids and to cuitivate them in
the National orchidarium and in the cxperimental gardens. NDuring botanical
explorations hy the Botanical Survey of India, some rare orchids have bcen
collected after long intervals. For example Bulbophyilum depresum and Ena
diseofor originally reported from Sikiim have been collected from Kameng and
Lohit districts (of Arunachal Pradesh) respectively. Gastrodia exilis reported from
Khasi Hills by Hooker has been recollected recently. Fulophia manii originally
reported from Assam and Sikkim has also been collecied from Manas Sanctuary
in Assam. Out of the endemic and rare orchids mentioned in the following list
some species are in cultivation in the Naiional orchidarium and in the Wood-
lands garden at Shillong,

Acrochaene punctata Lindl. Fol. Orch. 1. 1854
Distr. : Sikkim Himalaya.

Arectochilus erispus Lindl. in J. Linn. Soc. 1: 180. 1857.

A. grandiflorus Lindl. in J. Linn. Sac. 1: 179, 1857,
Distr. : Sikkim Himalaya, Meghalaya.

A. ielrapterus Hook. f, F1, Brit. India 6: 96, 1890.
Distr. : Manipur,

J;Bm”nrfﬁ 50 Framinsabs Inal. £ TH
Fy F[V?rvf hrd et l"“lsﬁfll.r“ AALATR. 1. LA

Distr. : Meghalaya.
Bulbophylium brachypodum var. geei Rao and Balak, in Bull, Bot, Surv. India 19:
350-352, 1968.
Distr. * Arunachal Pradesh.
B. candidem (Lindl,) Hook. f. Fl, Brit. India 3: 770, 1890.
Distr. : Meghalaya, Nagaland, Sikkim, Arunachat Pradesh.
B. cirriwtum Hook. £, F1. Brit. India 3; 770. 1890,
District. : Sikkim Himaiaya.
B. confertum Hook. f. Tcon. PL. 21: 2035, 1890,

Poit Tandio - 117 10030
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Distr. ; Meghalaya, Sikkim Himalaya
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B, depressum King & Pantl, in |, As. Soc. Beng, 66: 585, 1898,
Distr. : Sikkim, Arunachal Pradesh,
B. lepiantiuon Hook, f. Te. PL t. 2039A. 1890.
Distr, : Meghalaya, Sikkim.
B. mishmeense Tlook. £ Tl Brit. India 3: 765. 1890,
Distr. : Arunachal Pradesh, Assam.
B, virens Hook. f. Fl. Brit. India 5: 770. 1850.
Distr. : Assam, Arunachal Pradesh.
Calanthe elyiroglossa Reichb. f. ex Hook. f. FL. Brit. India 3: 853. 1890,
Distr. : Sikkim Himalaya.

{. herhaceqe Lindl, Fol, Orch. Calanthe 10: 1854.
n“‘.h" ‘“]{](n'n \r'\vi-'n “nnun] Aconry Avunarc ]-\3! Pradegh_
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C. !ﬁng:}’m Hook. f. FI, Brit. India 6: 195. 1890.
Distr. : Sikkim, Himalaya.
C. odora Griff. Notul. 3: 365. 1837.
hstr. : Assam.
(. uncata Lind]. Fol, orch. Clalanthe &: 16854,
Dhstr. : Sikkim Himalaya.
Chrpssoglossum assamicum Hook. £ ¥l Brit. India 5: 784, 1890.
Phstr, 1 Assam.

Coelogyne griffithii Hook. f. Fl. Brit, India 5: 838, 1890,
r’l.u-n- - ﬁornm ;'{‘1 ™I T\. IunA &l"'l ﬂﬂ-"‘-]ﬂ'\] Dr":l"lhn
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C. hitendrae Das & Jain in Orch. Review 86: 195. 1978,
Distr. : Nagaland.

Thstr. : Sikkim Himalava.
Corpbus purpurens Joseph & Yog. in Indian For. 93: 815. 1967,
Distr. Meghalavya.
Cymbidiun cochleare Lindl. in J. Linn. Soc. 3: 28, 1839,
Distr. i Sikkim Himalaya, Meghalaya, Arunachal Pradesh.
Dendrobium spathaceum Lindl. in J. Linn. Soc. 3: 15. 1859,

Tyicir - ®illbivyvn Himalava
12Tl . 1 LJ'J.llnlL} le.ll.ll.lllrk}'i-lr

Erig barbata Reichb, { in Walp. Ann. 6: 270, 1861.
Distr. : Meghalaya, Sikkim Himalaya,

E. calamifolia Hook. f. Fl. Brit. India 6: 191. 1890,
Bistr. : Assam.

£, clavicautis Lindl. Bot. Reg. Misc, 219. 1840,
Distr, : Meghalaya, Sikkim [{imalaya, Arunachal Pradesh.

E. discolor Lindl. in J. Linn. Soc. 3: 31. 1858,
Distr. ; 8kkim, Arunachal Pradesh.

E, ferruginea Lindl, in Bot, Reg, t. 35. 1839.
Distr. : Meghalaya, Arunachal Pradesh.

E. pusilla (Grift) Lindl, in J. Linn. Soc. 3: 48. 1839.
Distr. : Meghalaya.
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E. scrabriflinguis Lindl. in J. Linn. Soc. 3: 51. 1859,
Distr. : Sikkim Himalaya,

E, yittata Lindl, in J. Linn. Soc. 3: 51. 1855.
Distr. : Sikkim Himalaya, Manipur.

Fulophia manii Hook, f. F1. Brit. India. 6: 4. 1890
Distr. : Assam, Sikkim,
Galeola falconeri Hook, f. I'l. Brit. India 6 88. 18850.
Distr. Meghalaya, Arunachal Pradesh, Sikkim.
Gastrodia exifis Hook. f. FL Brit. Tndia 6: 123, 1890,
Distr. : Meghalaya.

Goodyera prainii Hook. f. Fl, Brit. India 6: 112. 1890,
I)istr. : Assam, Nagaland.

(. recurva Lindl, J. Linn. Soc. 1: 183, 1857,
Instr. : Meghalava,

(. rebusta Hook. f. Fi. Brit, India 6: 113. 1890.
Digtr. + Meghalaya.
Distr. : Meghalaya.

H. furfuraceae Hook, {. Fi, Bric, India 6: 147, 1890,
Dyisir. : Meghalaya,

H. gracillima Hook. f. Fl. Brit. India 6: 163. 18%0.
Distr. Meghalaya, Manipur.

H. Khasiana Hook. f. F1 Brit, India 6: 151, 1890,
Distr. : Mcghalaya.

H. leptocanion Hook. f. ¥1. Brit. India 6: 154, 1890.
Distr. : Sikkim Himalaya,

H. malleifera Hook. 1. Fl. Brir. India, 6: 143. 1890
Distr. : Sikkim Himalaya, Meghalava, Mizoram.

H. nemotocanion Hook. {. FL. Brit. Tndia 6: 154. 1890,
Distr. : Sikkim Himalaya.

H. oliganthe Hook. f, F1. Brit. India 6: 154. 1890,
Distr. * Sikkim Himalaya.

H. sikkimensis Hook, f. Fl, Brit. India 6: 155. 1890.
Pistr. : Sikkim Himalaya.

H. trifureata Hook, f. Fi. Brit, India 6; 151. 1890.
Distr. : Assam, Meghalaya.

Liparis delicitlala Hook. f. Yeon. FL. ¢. 1889,
Distr. : Meghalaya, Arunachal Pradesh, Assam, Mizoram,

¥ opewahlol FIarle £ T o0 T 10 ¢+ 10180 1200
A BRGURER A RWUN. 1, ALDIL. 1. 470 L 10oa. Juuns,

Distr. : Sikkim Himalaya,
L. perpusitla Hook. F. Tcon. P1. 19: 1. 1856. 1889.
LHstr. : Sikiiim Himalaya.
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L. prainii Hook. {. [con. Pl t. 1859, 1889.
Distr. : Assam, Nagaland.
I, torta Hook. [, Icon. PL 21: 2013. 1890,
Disir. : Meghalaya,
L. pestita Reichh, [0 in Flora 274, 1872.
Distr. : Assam, Meghalaya,
Listera wmicrantha Lindl. in J. Linn. Soc, 1: 176, ¥8537.
Distr. : Sikkim Himalaya.
Lutsia tnconspicunm (Wall. ex Hook, £.) King & Panil. in Ann. Roy. Bot, Gard.
Calcunia 8: 203« 272, 1804,
Iisir. @ Sikkim, Arunachal Pradesh,
{.. volucris Lindl. Fol. Orch. 1.
Diste. 1 Eastern Bengal, Sikkim, Meghalaya, Mizoram,
Nephelaphylium cordifofium (Lindl.) Lind]. in J. Linn, Soc. 3: 1839.
Distr. ; Sikkim, Assam, Meghalaya.
Obereniy sulcata Joseph & Choudhury in J. Bombay Nat. Hist. Soc. 63: 54, 1968
Distr : Arunachal Pradesh.
0. treutleri Hook, f. [con. PL. 18: t. 1786, 1888.
Distr. @ Sikkim Himalaya.
Odontochilus clarket Hook. f. FL. Brit. India 6: 100. 1890.
Distr. : Sikkimn Himalaya.
FPapldopedilum fairieanum (Lindi,) Pfitz. in Engler’s Bot. Jahrb. 19: 41, 1894.
Distr, : Arunachal Pradesh, Bhutan.

Dastr, : Assam.
P, venustton (Wall.) Pitz. in Ingler’s Bot. Jahrb. 19: 41. 1894,

Distr. : Meghalaya, Sikkim.
Pennptlabium proboscidium A. 8. Rao & Joseph in Bull. Bot. Surv, India 10: 231.
1968.
Distr. ; Meghalaya,

Phofrdats colointe Barohl, I 11v B
£ AMOLARGMT CEEe M ACLUGS. 1L M D

Distr, : Meghalaya, Nagaland.

P. convallaries var, breviscapa deori & Joseph in Bull, Bot. Surv. India 20: 159,
1978,
Distr, : Arunachal Pradesh.

Physurus hirsutus Lindl, J. Linn. Soe. 1; 180. 1890.
Distr. : Assam

Panilingta serrata Deori in Bull, Bot, Surv. India 20: 175, 1978.
Distr. : Meghalaya.

Saccolabium acutifolium Lind!. Gen. & Sp. Orch. 223, 1830.
Distr. : Sikkim Himalaya.

S distichum Lindl. T. Linn. Scc. 3@ 26, 1850

Ace e FEETLMITE BJLIIRAEr 0 BdIEREr RSUUG OF oy wfLFe B Rar

Distr, : Sikkim Himalaya, Meghalaya, Manipur,

LA
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Sarcockilus mannii Hook. f. F1. Brit. India 6: 36. 1890.
Distr. : Meghalava.
Sunipia jainii Hynniewta and Malhotra in J. Indian bot. Soc. 57: 31. 1978,
Distr. : Nagaland.
Taeniophytlum khasignum Joseph and Yog. in J. Indian bot. soc. 66:.109. 1967,
Distr. : Meghalaya.
Tainia cordata Hook. f. Fl. Brit. India 6: 193, 18%0.
Bistr. : Sikkim Himalava.
T, hastate Hook. . Fl. Brit. India 5: 821. 1800
Distr, ; Assam.
T khasiana Hook. . Fl. Brit. India 3: 821. 1890.
Distr. : Meghalaya, Bengal.
T minor Hook, I. Fl, Brit. India 5: 821. 1890,
Distr. : Sikkim Himalaya, Meghalaya.
Thelasis bifolia Hook, . FI. Brit. India 6: 356, 1890,
Distr. : Sikkim, Meghalava.
T khasigna Hook. £. Fl. Brit. India G: 87. 189i).
Distr, : Meghalaya.
Thnxspermum muscacflorum Rao and Joseph in Bull. Bot. Surv. India 11: 204,
1969.
Distr. : Meghalaya,
Trias pusilla Joseph and Dcka, in J. Indian bot. Soc. 51: 378. 1973.
Distr, : Meghalaya.

Zetixine Jongifolia Hook. . FL. Brit. India 6: 109. 1890.
Distr, : Sikkim Himalaya,
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Studies on the Flora
in Meghalaya @ 2,
Rare and Interesting

Y. KUMAR AXND R, R. RAO,Y Department of Botany, School of Life Sciemces,
Norih-Eastern THH University, Shitlong

Introduction

It is well known (hat the ropical forests on this earth are under a great siress
and are fast disappeacing matnly due to the tendency of man to exploit the
forests for his better living. Norh-cast India, especially Meghalaya is no excep-
tion to this. Added 10 this the age-long practice ui'shif‘lini., agriculture { Jhuming)
in this region has removed the natural foresi cover throughout the state, except
in soimne preacwed pockets in the lorm of sacred Broves. Balphakram forests in

2

praposed to declare it as a wildlife sam;tuary. It 1s only these protected pockets
of vegetation offer shelter to a large number of vare, endemic or threatened
species. In the present paper an account of distribution of such rare plant species
from Balphakram Wildlife Sanciuary has been given,

Area of Study

The proposed Bafphakram Sanciuary lies between 80°60°--91°03° ¥ and
25°18°--25°38" N and covers the portions of Fast (aro Hills and West Khasi
Hills in the southern part of the state of Meghalaya. The area covered by this
sanctuary is approximately 450 kin® and the elevation varies from 50 m te an

abrupt raise in Kylas Peak or Chutmang Peak with 1026 m above sea level.
It is bordered all along the south by the plains of Bangladesh.

The area is almost unaccessible and has, therefore, maintained 2 rich forest
cover amdist which only a few pockeis of trbal populalion live. The forests
are quite diverse and rich owing ta the diverse ecological conditions prevailing
it the area. The forests can be mainly classificd under {(a) Tropical Evergreen
Forests, (b Tropical Meist Deciduous Forests, (¢} Bambeo Forests and other

Secondary Formations and {d) Savanna or Grasslanc mainly in the elevated
plateau region,

Prtsmt address : Botanical Survey of India, Howrah,
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Distributional remarks on the flora

Under this, mainly the following categories of species are discussed -
(1) Those species which are considered 10 be rare and are collected either
after Hooker (1872-1897) or Kanjilal ef. af., (1934-1940;.
{2} Species which were thought to be endemic to Khasi Hills (in Meghalaya)
and are collected from Balphakram Sarctuary,
{31 Species which are collected for the first time [romm Meghalava (New

distributional records).

All these species have been listed according to alphabetical order and the
family names are mentioned in brackets. Brief remarks are made on the habit,
earlier report or collection and present collection for each species. The numbers
mentioned at the end of each entry pertain to collection number of ¥, Kumar,
which are deposited in the Herbarium of North-Lastern Hill University,
Shillong,.

1. Acrocarpus FRAXINIFOLIUS W, ((laesalpiniaceae’

This is a tall deciduous tree reported from Khasi and Garo Hills in
Meghalaya (Kanjilal et, /., 1934-40) based on a collection of Kanjilal in 1915;
Ghosh ¢t, af., {1978) have reported this from Garo Hills, based on a collection
of T. D. Srinivasan 1929-35. There are no subsequent collections of this species
anywhere from North-Last India. The present collection from Balphakram
Sancluary, therefore, forms a significant reporl. An extremely rare species being
confined only to natural ferests and is in real danger of extinction. 5744.

2. ARTABCTRYS caupaTus Wall, ex Hook. [ & Th. (Annonaccac)
An extremely rare, woody climber reported from Khasi Hills {Hocker,

1872_07% haead mn =2 ool 11 g1
1O FL=50 ) Lhasvill LA JLLo

Alitars crecimen af Wallirlh "Tharse ara sl 2~ 1
i oc SUAILLG Y SpULIHAGIL VA VY oupiherk. L LI LAliLis

al't oty 5 i3
of this species in ASSAM herbarium, collected from Sibsagar and Lakhimpur
by Kanjilal in the year 1914. The present collection {rom evergreen forest of
Balphakram in Meghalaya forms a new and interesting record for the State.
5807.

3 BursornyrLum oriFFiTHI Reichb. £ (Orchidaceae;

A rare epiphytic orchid. FEarlier reported from Khasi Hills around 1600 m.
{Hooker, 1890). The only collection of this species from Meghalaya is
from Khasi and Jaintia Hills. Present collection from Garo Hills shows
its further extension southwards. 5813,

4, CArRDIOPTERIS LOBATA R. Br. (Olacaceae)

A curious herbaceous climber which is extremely rare in the area. Hooker
(1872-97) reports this from Sylbet {Present Bangladesh) and Cachar {Assam)
and eastwards in Burma and treats it as a genus of doubtful allinity. There is,
however, a solitary collection of this in ASSAM herbarium by Panigrahi in
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1960 {No. 22609). T'he present collection from Balphakram makes it interesting.

Tarte clhanld he 'r'rlnrl.ﬁ to nrotect ”"nl. r‘nr'inuq snecies. RN
filgrls sluntdia oe proeet UIMOUE 3PECICE, aoUT,

5. CErROPRGIA axGUSTIFOLIA Wt [Asclepiadaccae)

Slender twining hevb, endemic to Meghalava {Balakrishnan, 1981). Earlier
reported only from Khasi Hills, {Hooker, 1872-97; Kunjilal e, afl., 1934-40).
Present colleciion from Garo Hills shows its further scuthward distribution.
5673,

6. CueirostyLis PUsILLA Lind]. (Orchidaceae;

Extremely rare rerresirial orchid specics reported from Khasi Hills around
}f.ﬁl"i iy (R eesleme 1070 CI.T}‘ rl.'rhcren

thn 1yrecoarn
P LT LV LTALHRRL L, Lirr&=7d L1 L

ng L T .i.f
arca at about 30-35 m makes it a curious report. Adequate protection by way
of conserving the natural habiwat is necessary for further snrvival of this interest-

ing species. 5700.
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7. Ciurita gamosa R. Br. {Gesneriaceae)

This is a curious herb found as undergrowth in dense lime stone forests in
Balphakram Sanctuary. After Hooker (1872-97} there appears to be no report
of this species from anywhere and hence the present report (after 100 years)
re-cstablishes its cceurence in Meghalaya. There are no specimens of this in

ALl {l_l' P e P A A )
P V1N TICILICL LWL, SR F,

8. CRATAEVA NURvALA Buch.-Ham. (Capparidaceac;

e present collection from Balp OTT rst report for Me
Kanjilal et. al., (1934-401) report this species from Assam and say “‘somewhat
rare, occuring sporadically on low hilly grounds”. Very rare in Balphakram.
5801 .

9. Dirromeris PULCHELLA Don (Orchidaceae)

Another intercst'mg terrestrial orchid previously reported from Khasi hills
around 1500 m 5\1 Juum..t, 10;.{.-01?} We have becnn able 1o collect ihis S]TJECE!.‘:S
from Balphakram (arcund 25-30 m) on rocks along the Maheshkola river inside
the sanctuary. An extremely rare endemic species which is under threat. There
is a solitary collection of this from Meghalava by R. N. De, 17143 (ASSAM}.

2680.

10. DocyNEA HOOKERIANA Decne. [Rosaceae)

A rare tree species, reported from Khasi hills {Hooker, 1872-97; Brandis,
1906), Kaaijilal et. af., (1934-40) report this specics without mention of any
place or locality of collection, There are conly few old collections of this species
in ASSAM herbarium. The present collection from Balphakram, Garo hills
not only re-establises its occurrence in the region but also shows its south-
west exlension of distribution. 5344.
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11, EriocavLoN ECHINULATUM Mart. (Eriocaulaceac)

This marshy, scapigerous herb is reported from this region as a new record
for India (Myrthong et, al., 1973, in press). An extremely rarc species in open
grasstand Commonly associaied with other species of Eriscaulon and Utricularia
spp. 9737

12. FissisTioMa RuBicINosUM (A, DO} Merr. {Annonaceae;
A rare woody climber. Earlier reported from Assam and Chittagong (Hooker,

1872-97). However, Kanjilal ¢ «f,, {1934-40} reported from Sylhet in Bangla-
Aech and (Tavs l'- s feram Meash aT-:U-"l haserd o their collection Nao, 5227 in the

G50 AN A=arl'o s ITom a¥alopmiichialy OaIcil O ooy (AL PN L) L )

year 1815, Subsequent to this there are no collections from Meghalaya. Present
collection made after a long gap, eslablishes its occurence in Meghalaya. ‘6740,

13. HoMaLiom scaLicHn Kurz (Samydaceae)

An extremely rare trce species reported from Chitiagong in Bangladesh
(Hooker, 1872-97; Brandis, 1906). Kaniilal ¢f. al., 1934-40) report this from
Khasi hills and Sylhet based on their collection: made in the year 1918; Rao,
(1974) has reported this species from Burma, Assam, and Khasi and Jaintia
Hills. Balakrishnan (1981) reports this species from Jarain. But there arc no
recent collections in ASSAM herbarium, 5789,

14, Lasiosarma scanpins (L.) de Wit var. horgfleldii (Wall. ex Prain} de Wit

(Caesalpiniaceae)

This large climber has been reported from Assam, and Khasi hills in
Meghalaya (Kanjilal ¢f. al., 1934-40}. But the only colicciion of this species in
ASSAM herbarium is from Assam (collected by Kanjilal from Nowgong in the
year 1914) and from Kamrup (by Shri Ram Serma in the year 1932). There-
fore, the present collection of this specics from Balphakram sanciuvary
re-establishes its occurence in Meghalaya. Extremely rarc in the area. 5699.

15. Liraris acuminaTa Hook. I (Orchidaceae!

Terrestrial orchid. Earlier reported as an endemic orchid from Khasi hills
(Hgakgrs 1872.97; Balakrishnan, 1981). Present collection from ﬂn]nhzkrarn

probably shows its southern limit. An exiremely rare orchid in the area, 5359.

16. NEPENTHES KnastaNa Hook. f. (Nepenthaceae)
This curious endemic pitcher-plant confined to smail prckets in Meghalaya
(Hooker, 1872.97; Rao, 1974} is also collected from this sanctuary, 3380,5564.

17. PHANERA KHAszaNA (Baker) Thoth. (Claesalpiniaceae)

An extremely rare woody climber, reported earlier from Kbasi hills {Hooker,
1872-97; Kanjilal et af., 1934-40). Our present collection from Balphakram
indicates the extremne southern limit of distribution. Balakrishnan {1981) says
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that this is an endemic spectes to Meghalaya. But there are some collections of
this specics in ASS5AM herbarium made from Tirap district of Arunachal
Pradesh. 5519,

18. PrYLranTUS LoNcIFLORUS Heyne ex Hook. f. (Euphorbiaceae)

This is a peninsular Indian species reporied as a new record for North-Fast
India from Balphakram (Raq, e¢f. al., 1983). Common on open gravelly soils.
3402.

19. PorvatTHia semIaArRUM Benth. & Hook. f. {Annonaceae)

A very rarc trce species, resent cellection of this species forms the first
collection from Meghalaya ag this has not been collected by the earlier workers
[ O ] T Joam o 107792 CI"!I' | TR 131al ot ﬂ{ 1024 401 Ratalvichnse

BAAFLLL I.hl'! ll.p&l\.]'l.l. \_I.LJ{.'UI\.LL AP AT Axcdilfbickl i ] R LR S S TL TS e S L

{1981). Balakrishanan (1981) how{:ver reports this from jamtxa hills based on
a collection of Balarm sing. s.n. 3806.

20, StyLmuw kuntin Wall, ex DDCL (Srylidiacene)
Rather an extremely rare species in the area and has been reported as an
interesting collection from North-East India aflter about 100 ':,rr:ars (Handasan,

I0ODRY e o
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21. Unona pumosus {Roxb.} Saffared (Annonaceae)

A climbing shrub. Earlter reporied from Assam [Hooker, 1872; Kanijilal
¢t af., 1934-40}, The present collection of this from Balphakram forms a new
distributional record for Meghalaya. Very rare. 53814,

22. Uvarra Hamwront Hook. £ & 'Th. {Annonaceae)

An interpsting and rare liana, earlier reported from Sikkim and Assam in
this region (Hooker, 1872; Kanjilal ¢&. af, 1934-40). Fresent collection of
this from Balphakram in Meghalaya forms a new distributional record.
Confined to evergreen forest of Balphakram. Unless these natural forests are
preserved we may loose this species for ever. 3812,

23. Uvaria Lurmna Hook. [ & Th, {Annonaceae)
Like the previous species reported only from Khasi Hills (Rao, 1974}, Present

collection frem Balphakram shows its southern extensien. There are no coliec-
tions of this species after 18945 in ASSAM herbarium. Extremely rare, 5693,

Conclusion

Balphakram sanctuary in Meghalaya is very rich in flora and harhours
a number of interesting and rare planis, some of which are reported either after
Hooker (1872-97) or after Kanjilal ef. al., (1934-40). Mozt of these species are
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endangered and need adequate protection. It is hoped that this new sanctuary
offers protection to such wild flora and fauna which are otherwise struggling
for survival.
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Observations on Extended Distribution of New and
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Rare Taxa of North-Eastern India with special
reference to Arunachal Pradesh

H. B. NATTHANE & K. N, BAHADUR. Systematic Botany Branch ( Directorate
of Biological Researchj, Forest Research Institute & Colleges, Debira Dun.

Introduction

P

1 ong. 91° iE‘j .mrl 9?°2) I‘ T Homnmilv nne ofthr: r1chcst areas of the world,
Phytogeographically it is llu meeting gmund nf the Indo-Malavan (8. E. Asian)
and Sino-Japanese, Formosan and Korean {1, Asian) lloras. The mingling of
species in this region has  possibly Fm-[mrc_.cl natural hybridisation and
the variability of plants. The lower reaches of Arunachal Pradesh comprising
the evergreen rain forests are particularly rich in the number of genera and
species. However, inspite of the richness of lloras, the area, to this date,
remnains a terra incognita and without a comprehensive published Flora.
Considering the above facis, the Forest Research Institute recently launched
a project for writing up a Forest Flora of Arunachal Pradesh., To date, six
collection trips have been made in 4 districts of this Union Territory (out of
five, excluding Lohit} resuiting in innumerable collections. These collections

have revealed a number of endemic, rare and new taxa occurring in the region,
Hesides, several Chinese and Japanese elements found in the area have also
been brought 1o light.

The information gathered and obscrvations made on extended distribution
of ncw and rare taxa found in Kameng, Subansiri, Siang and Tirap districts
of Arunachal Pradesh are presented in this paper. Emphasis has been given
on the endemic taxa of the region, some of which have heen collected after a
lapse of 30 years or more. New taxa here signify those specics and varif:lir:s which

h{-r l]-u E\II}\]U’ “I'.nrl. n.'| Hﬁ.r“nlcf‘l = ]"].r‘\l“ﬂ nF Hn h Trdin
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{1872-97). In most cases, these taxa were known only by their type LUHE{'tlons
until they have been collected recently [rom outside iheir type localities,
mvariably from A unachal Pradesh.

1

NEW AND RARFE TAXA OF ARUNACHAL PRADESH

Thirty four (34) new and rare taxa of Arunachal Pradesh, collecied recently by
the Systematic Botany Branch of the Forest Research Institute and deposited
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in the Dehra Dun Herbarium, are discussed below. The species are arranged
alphabetically and information such as synonymy, distribution, extent of
rarity, specimens examined and relevent references are given.

AGAPATES BIMILIS Airy Shaw in Kew Bull, 12: 472, 1968, {Ericaceae)
It is a beautiful, red-flowcered epiphytic shrub, endemic 1o Subansirt district,
Hitherto it is known only by three collecuons. It was described by Airy Shaw

ow & Hutchison in 1963, Bennet & Naithani 3350, Subanasiri district, 3rd
Nov. 1977, In 1978 this rare species was collected from ouiside iis type locality,
viz. Kameng district. This second collection represents the extended distribution
of A, similis from Subansiri distriet to Kameng district of Arunachal Pradesh,

Specimen examined: Seppa Road, Kameng disirict 1500 m, 4.11.1978, Sahks
& Naithani ser. I1. No. 934.

*ALBiZIA ARUNACHALENStS Sabni & Naithani in Indian For. 103{4): 274, Pl
1. £ A—E. 1979. (Mimosaceae).

This species has recently been described from Kameng district of Arunachal
Pradesh. It is a beautiful tree with cream-coloured flowers. It should be reared
in Botanical Gardens of Eastern Himalaya for its ornamental purposc.

Specimens examined: Near Munna-Dirrang 15377 m, Kameng district, 8.4.1977,
Sahni & Naithani ser. [1. No. 416; 28.10.1977, Bennet & Naithani 3243, Above
Jamiri 1300 m, Kameng district, 3.11.1978, Sakni & Naithani ser. 1F, No. 911,

PR,

ALBizia GAMBLEI Prain in Journ. As. Soc. Beng, 6G{Z): 513 1897 e1r in Ann.
Bot. Gard, Cal, 9: 31. 1. 41. 1901. {Mimosaceae).

This rare tree was earlier knewn from Kangra in Himacha] Pradesh, Sikkim,
Nagaland and Yunnan in China. In Debra Dun Herbarium, it is represented
by only two collections-Bor from Nagaland and Haines from Kalimpong,
North Bengal. It has recently been collected from Kameng district of Arunachal

Pradesh.

Specimen examined: Kalactawg 1500 m, Kameng district, 14 .10.1977, Bennei
& Naithani 2976.

*BrILscHMIEDIA PSEUDOMICROPORA (Purkayastha) Kosterm. in Journ. Indonesia
11150, 1952, {Lauraceae).

It is a handsome, evergreen tree up o 20 m high with spreading crown. So
far it is known only by its type collection (Purkayastha, 4.9.1936) from [ighoi
Res., Lakhimpur district in Assam, The present collection from Kameng district
of Arunachal Pradesh after a lapse of 41 years 1s a case of extended distribution.
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1t should be planted in Cardens for its handsome foliage and also to conserve

[ .
thie cresiss
Wlis SRMCICS.

Specimens examined: Below Scssa 300 m, Kameng distrier 23.4.1977, Sahm &
Naithani ser. 11. No. 661; 5,11.1978, Sahm & Naithani scr, 11, WNo. 951.

CroTAaLARIA DHUTANICA Thothathri in Journ. Bombay nat, Hist, Soc, 66(1):
70. 10 1-5, 1968. {Papilionaceae)

This rare species was earlier known by its type collection in Thimpu, Bhutan,
Recently Naithani & Bennet reported its occurrence in Kameng  district  of
Arunachal Pradesh.

Specimen vxamined: Tawang to Thunglung 200 m, 21.10.1977, Bennet & Naitham
3125.

*Darsrreia cLARKEI Thothathri in Journ, Jap. Bot. 46(5) : 73, 1973,
(Papilionaceae)

This rare, extensive, climbing shrub was up till now known by its type collec-
tion: (.. B. Clarke 42875 B, 29.1.1886, Khasi Hills, Meghulaya which is
deposited in Leningard Herbarium, U.8.8.R. Recently il has been collected
after a lapse of 92 years from Kameng district,

s amn g sararazaeaf e A linrn Toen?el” DINI 2m B mmcvsiem s Aiodanl v
WSECLEIAC EAURRCD . SRERAVL JALIILL JJW aldy D LIl LENE S Y L) B

Naithani ser. [I. No. 910,

1.
Lo
==

IMGENTRA PAUCINERVIA Stearn in Brittonia 13: 45. f. 51-8. 1961; Hara in Fi.
East. Himl. 104. 1966. (Fumariaceae)
This beautiful, yellow-flowered species s known from Nepal, Sikkim,
Nagaland, Meghalaya, Arunachal Pradesh, 'I'ibet and N. E. Burma. It has
recently been collected from Kameng district of Arunachal Pradesh,

Specimens examined: Below Sessa 1200 m, Kameng district, 10.10.1977, Bennst
& Naithani 2924;B elow Peri-Ia 1800 m, Kameng disirict, 30.10.1978, Sakmi
& Nuailthani ser. 11. No. B48.

*Droseyros cacHARENSIS (Das et Kanjilal £.) Naithani in Indian For. 106(8):
583. . A —E, 1980. Maba cacharensis Das ot Kanjilal [ in Assam For, Rec. 1: 15
pl. 1934, (Ebenaceae).

This rare tree was described under Maba by Das & Kanjilal f. ({2} from
Cachar and Lakhimpur in Assam and Meghalaya. Subsequently it has never
been collected from outside the type localities. Recently Naithani (/.c.) reported
it from Arunachal Pradesh where it is rare; he also transferred it to Dinsppros.
It has been collected after a lapse of maore than 40 years.
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Specimen examined: Likhabali 800 m, Siang district, 4.3.1977, Nattham ser. 1L

T Fo i |
ERAT P )

Dvsoxyrum reticuraTuM King in Journ. As. Soc, Beng. 63(2): 114. 1897
This rare tree is known from Sikkim, North Bengal, Cachar, Lakhimpur in
Assam and Meghalaya. It has been found to extending its distribution rowards

Arunachal Pradesh.

Specimen examined.: Deomali, Tirap Forest Division 150 m, 30.10.1976, Vaid &
Naithani ser. 11. No. 146.

(GAULTHERIA SESHAGIRIANA Subbarac & Kumari in Bull. bot. Surv. Ind. 10:
223 f. 1-10. 1968. (Ericaceae)

This species has been known only by its type collection from Takepokong,
Siang district of Arunachal Pradesh. The present collection from DBomdi La,
Kameng district indicates its extended distribution.

Specimen examined! Bomdi La 2400 m, Kameng district, 16.4.1977, Sghni

& Naithani ser. 11. INo. 336,

Gomrrooyne macrocarea Cong. in Engl. Pflanzenr, 66 : 40. 1916,
(Cucurbitaceae)

This rare climber was earlier known only by its type coliection {Alfecbold,
Manipur, 1907, in fruit). Subsequently it was collected hy Deb, from Tirap
district of Arunachal Pradesh in 196]1. According to Deb & Dutla the
type specimen of this species, deposited in Herh, Breslau, was perhaps destroyed
during the last war. Deb's collection was thercfore designated as the neotype.
Chakravarty reported Hemsleya pgracilifiora (Harm.) Cong, from Naga-
land on the basis of Bor's coliection No. 6214, 1935 in Rowers, which
was checked by Jaffrey who stated that it was G. macrecarpa. This is the second
repregentative collection of this species. The present cellection from Kameng
district is the third representative collection which shows its extended
distribution.

Specimen examined : Tawang to Thunghung 2000 m, Kameng district, 21.10.1977,
Bennet & Naithani 313) (in fruit).

*Gvmnocranus assamicus Kanjilal ox Kanjilal f. in Assam For. Rec. 1 : 7,
Pi. 4. 1934; Kaniilal et al. Fl. Assam 2 : 125. 1938.
(CAESALPINIAGEAR)

This is a small tree up to 20 m high and is known anly from its type locality,
Kha!.l'_ Hills I'Mpcrhn.]nwa}. It has recently heren callectad frann Kamene dinteieal

+ 2423 AT piiniay e L A PR L B S T LAAL ABRARL resliling wlloaadute

after a lapse of 43 years, The tribals vse its fleshy pods for washing hair as a
substitute for soap. The species deserves ex-sity conservation.
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Specimen examined: Near Dirrang 1800 m. Kameng district, 20.10.1978, Saini
& Narthant ser. 11 No. 706

HyprocoTyLe HimaLaica P. K. Mukherjee in Indian For. §5 : 470. £ 1-2.
1969, {ariacear)

This species chiefly occurring in Nepal, Sikkim, N, Bengal and Meghalaya,
hus been collected twice from Lohit district of Arunachal Pradesh by R. 8, Rao.
The present collection is from Kameng district.

Specimen examined: Lumla 1500 m, Kameng district, 34.10.1977, Bemnet &
Naitham 3192,

*INDOFEVILLEA KRHASIANA Chatterjec in Nature 173: 345, 1946 et in Kew Bull.
1947: 1948. {Cucrbilaceac)

Indofevilica, a monotypic genus, was described by Chatterjee ({.c}, It was first
collected by (. Mann from Khasi Hills (Meghalaya) and Charduar Forest,
Dirrang district of Assam. Subsequently it has been collected by Burkill from
Abor Hills (Siang district) in 1911-12 and by Dor in 1933 from Aka
Hiils (Kameng district}. Although it was recently recorded from Bhutan (Sen
Gupta & Malick) it has not been reported from Arunachal Pradesh in
recent tmes. The present collection of this extensive climber from Kameng,
Subansiri and Siang district indicate ¢hat this species has been collected
after a lapse of more than 40 years and shows extended distribution to Subansiri
district.

Specimens examined! Likhabali 800 m, Siang district, Naithan ser. I, No, 966;
Seujusa 250 m, Kameng district, 6.4.1979, Gaur & Jain ser. II. No. 83;
Frest Range Banderdewa 200 m, Subansiri district 17.4.1979, Gaur & Jain ser.
II. KXo 317

*LITHOCARPUs KAMENGENSIS Sahni & Naithant in Indian For. 106 (6} 441.
A-C. 1980, (sphalm. kamengii). {Fagaccae)
This rare, large, evergreen tree was recently described from Kameng district:

Specimen examined: Seppa Road 1800 m, Kameng district, 4.11.1978 Sahni &

Neaithan: ser. 11, No. 9335,

*LucuLia GRanDiFoLiA Ghose in Beng. nat. Hist. Sec. 23 (B): 156. {-d. 1952;

Naithani & Bennet in Indian Journ. For. 4 (2): 163. f. A-C. 1981. {Rubiaceac)
This very rare shrub was described from Eastern Bhutan. Recently it has been

reported from Arunachal Pradesh, {INaithani & Bennet [lc] where it 1s

extremely rare and is localised at one place in Kameng district. It is a highly
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ornamental plant with fine foliage and beautiful flowers. In wild state, this
species is known only by two collections; the Arunachal collection has been
made after 31 years of the Bhutan collection.

Specimen sxamined: Between Rupa & Jegoan 1000 m, Kameng district,
13.10.1977, Bennet & Naithani 2956 and 29.10.1978. Sahni & Naithani ser. 1L
No. 833,

MitrerHorA HARAE Ohashi in Hara Fl. Himal. 97.£14.1966 (sphalm. Aarar).
{Annonaceae)

This graceful, small trec 3-12 m high is known by its type collection (Hara,
6300075, March 1963} from Sikkim, which is depnsited in Takyo University
Herbarium. This is the first specics of the genus recorded from the Himalaya.
The present collection from Kameng district indicates its extended distribution.
This omamental specics should be planted in Botanical Gardens situated up
to 1000 m, the flowers are white with purple streaks.

Specimen examined: Below Sessa 610 m, Kameng district, 23.4.1977, Sahni &
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Pagls POLYPHYLLA Smith var. APPENDICULATA Hara in Fl. E. Himal. 419
1966 et 2: 167, 1971, (Liljaceae)
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in
L]
3
]
b
=
hl

Specimens examined: Tale Valley 2400 m, Subansiti district, 2.11.1977,  Bennet
& Nuithan: 3333.

* PHYLLOSTAGHYS AssaMlcA (Gamble ex Brandis Ind. Trees 667, 1906.
{Bambusaceae)

This is a graceful, caespitose bamboo so far known anly by twn collections
viz. Griffith from Mishmi Hills (Lohit district) and Sahni from Subansiri
district. The latter collection was made after a lapse of more than 50 years.
The present collection from Arunachal I'radesh is only the third in the serics.
The species is used for making huts and walking sticks.

Specimen examined: Zoram 1800 m, Subansiri district, 29.4.1977, Naithani scr.
I1. No. 901.

*Pivus BHUTANICA Grierson, Long & Page in Notes Ray. Bot. Gard. Edinb.
38 (2): 299. PL. 1. fig. 1. 1980. {Pinaceac;

T]ﬂll‘ nv\c-nlna nF= flnﬂﬁ-—--l’\nf‘ 'rrn'rn 'Fn*\n‘l'nn \i'l'l"nm A nnnnnn 11 1

=
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far known by a single collection viz. Sahn: & Naithani, 381,
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Valley, Kameng district. The present cotlection is frone a place between Munna
Camp & Bomdila, about 50 km away from Tenga Valley.

S_ﬁs.-:imcm examitied: T enga Vallw 1200 m, Kanlcng district, 6.4.1977, Sahmi &

Kamrng dlitrl(‘l‘. ‘2? lC' 19?8 Safmi & Naithant sev. 11 Neo. 798,

*PopuLus caMiBLEl Dode in Extr. Monogr. Ined. Pupulus, 63. 1905; Haines in
Journ. Linn, Soc. Bot, 37; 407, 1906; Brandis Ind. Trees 718. 1906; Sahni in
Indian For. 93: 335 & 34919609,

This species was earlier known from Kalimpong in North Bengal and Bhutan.
It was reported after a lapse of 63 years from Arunachal Pradesh by Sahni
fl.e.) were it is restricted to Subansirl district. The present collection confirms
its distribution in the area.

Specimen examined: Yachuli 900 m, Subansiri district, 28.4.1977, Naithani ser.

TT ™. OOnO. Yr..l._.T: Falct et Co Lt iaunias am o4 Toen P S Caytpp .
11, w4, o2, L ACIILL J.Udu lJ.I, IULLAAILRLLL WEIALLILV ], AL5.T.1 300, LA0E. ILOHE 3.0

Primura rHCTANICA Fletchier in Grad. Illus, 63: 312, (ig. p. 310. 1941 et Trans,
& Proc. Bot. Soc. Ldinb. 33: 109, 1941. {Pritnulaccae)

Fromn India, this rare species was first collecied by Kingdonward in 1935;
afterwards it was collected by R. 3. Rao in 1973 from Se La Pass. The present
collection from Se La gives an indication of the rarity of this planr in India.

Speoimen examined: Se La 3800 m, Kameng district, 10.4.1977, Sali & Naithani
ser, 1. No. 463,

ir 1.’ U rsl on 1 T L I FIT rANS [ 3] U L LU A N 5 Eo 1 R |
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E. Himal. 248, 1966,
This specics known from Sikkim and 8, Tibet (Hara le¢.). It has recently
been collected from Arunachal Pradesh indicating extension of its range.

Primura IRREGULARIS Cr 'binNJtes Roy. Boi. Gard. Edinb. 6: 233, 268, 1917,

Specimen examined: Se La 3500 m, Kameng district 10.4.1977, Safni & Naithani
ser. I1. No, 4635.

PriMuLA scAPIGERA (Hook. {1} Criab in Notes Roy, Bot. Gard. Edinb, 6: 24,
1917.

This taxen is known from Sikkim, Bhutan and Assam. The present collection
indicates its occurrence in Arunachal Pradesh,

Spectmen examined : Pari La 2400 m, Kameng district, 14.4.1964, Sakni 51534,
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*RADERMACHERA Sinica (Hance) Hemsl. in Hook, Ic. Pl sub, 1. 2428, 1902;
van Steenis in Blumea 13 (1): 130. 1976; Naithani & Bennet in Indian Journ.
For. 4 (2): 163. 1981, Stercospermum sinicum Hance in Journ. Dot. 26: 16. 1862,
(Bignoniaceae)

Fischer described R, dorii {collecte
1t is locally called thaprii. Recently van Steenis (/e
synonymus with R sinica, a native of China and Vaiwwan. After Bor's collec-
tion it was never collected again from any part of India until the present

gatheri g was made after 42 vears from Arunachal Pradesh.
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Specimen examined: Munna Camp 2100 m, Kameng district, 28.10.1977, Benne!
& Naithani 3242.

*RuouopENDRON DALHOUSIAE Hook. [ var. raaspoTum (Balll £ & Cooper)
Cullen in Notes Roy. Bot, Gard. Edinb. 36 {1): 107, 1978; Sahni & Naithani
in Indian For, 105 (1}: 77. PL. 1. 1979; Cullen ir Noies Roy. Bot. Gard. Edinb.
39 {1): 37. 1980; Dam & Dam in Bull, bot. Surv. 1nd. 21 (1-4): 175, PL 1. f, 1-5,
1979 (1981). R. rhabdotum Balf. {. & Cooper in Notes Roy. Bot, Gard. Edinb. 10:
141, 1917. {Lricaceac)

This rare, spectacular, epiphytic shruby or small tree, having cream colour
flowers with purple bends, was first collected by Cooper in 1915, from Bhutan.
After this it has been collected 2 or 3 times more, Recently it was reported by
Sahmi & Naithani {{.¢.) and Dam & Dam {l.¢c.) from Kameng district of Argna-
chal Pradesh. The present collection, from outside its type locality, has hecn
made afier a lapse of ¢a 30 years, In 1980 Cullen (l¢.) reported it from China,

It is such a bheautiful plant that it has been awarded Merit as well as First
Class Certificates by the Royal Horticultural Society. It is now facing hazards
of extinction owing o the massive road building and developmenial acuvities
in Arunachal Pradesh. Although it has been reared at Shillong, its culture in
Botanical Gardens at other places in Fastern Himalaya should be encouraged.
Arn altitmde of ca 2000 m is ideal for its successtul establishment.

Specimen examined: Near Bampu 1982 m, Kameng district, 4€.5.1977, Sahni &
Naithani ser. 11. No. 320 & 321,

*RHODODENDRON TawanGENsEE Sahni & Naithani in Indian For. 105 (9}:
685, PL. 1. t. A-D. 1979.

This beautiful, red-flowered shrub, up to 8 m high, with papery pale-brown
bark was recently described from Kameng district, It is rare and should be
reared in Botanical Gardens in the Eastern Himalaya for sake of its ornamental
Rowers,

Specimen examined : Near Tawang 2900 m, Kameng district, 11.4.1977, Sahni &
Naithani ser. 1. No. 478; Tawang 3000 m, 22.10.1978, Sakn: & Naithani ser. I,

Ng. 751

Tk
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RHYNCHOGLOSSUM LAZGLINUM A. 5. Rao & Joseph in Buil, bot. Surv. Ind.
9 (1-4): 280. f. 1-6. 1967, {Gesneriaceae)}

This species was first colieccted by Bor from Aka Fills {Kameng district) in
1936, Later it was collected by Deka from Balipara F. 1. in 193] and by Joseph

& Ractrv from Kamenos & Subansivi districes in 1964, nnnnnﬂu it hasz amain
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been collected from Kameng district.
The species, to date, is known only by a few collections and is rare.

Specimen examined : Below Sessa 1200 m, Kameng district, 10.10.1977, Bennet
& Naithan 2925

*BALACIA KITAS r. G64: 277, Pl 23, 1938
{HIPPOCRATEACEAE

This large, woody climber which is conspicucus on account of its orange,
warty, big fruits was first coliected by Sri Ram Sharma from Khasi Hilis
{Meghalaya) in 1935-36. After this it has not been reported. Recently it was
collected afier a lapse of 41 years from Arunachal Pradesh. This indicates its

extended distribution.

Specimen examined: Nakfun Range 200 m, Tirap Ferest Division, 3.11,.1976,
Vaid & Na'thani ser. T1. No. 175.

*Sanix mHUTANENSIS Floderus Bot. Noviser 227. 1940. (Balicaceae)

This 3 rn high willow was collected by Ludlow & Sheriff in 1937 from Central
Bhutan. After this there has been no report of its cccurrence. The present
collection from Tawang in Kameng district, made after a lapse of 40 years,
indicate its cccurrence in Arunachal Pradesh.

Sﬁf:czmm exammed Tawang 30[}[] ra, Karneng district, 13.4.1977, Sabrmi &

Nmtﬁam sET. II No 510 & 513

*SeNECIo BORI Raizada in _]uum. Ind. bot. Soc. 27 (4): 206. 1948; Naithani
& Bennst in Indian Taurn, For 1 {1}. ?J_‘Il.' 1a81, fdlsl-nr-aﬁnﬁn\

A LydALlANA ], AEE LARLARCRFS l}u“‘ A4 B LA Lk M\-‘\-rﬁ“.l}
This rare, beautiful, yellow-fowered climbing shrub was collected by Bor
in 1942 & 1945 from Nagaland. Recently, Naithani & Bennet (l.c.) reported

it from Kameng district where it is common around Peri La at 1900 m. The
present collection made after a lapse of 32 years indicate its comumon
occurrence in Arunacha! Pradesh, It shouid be reared in Botanical Gardens
for ornamental purposes.

Specimen examined: Between Tenga & Peri La 1900 m, 15.10.1977, Bennet &
Naithani 3042; Below Peri La 1900 m, 20.10.1978, Sahi & Naithami ser. 11
No 829




Extended distribution of New and Rare Taxa of N. K, India 125

= A T . AL 1rs ) B e 1
Lt

SPERMACOCE LATIFOLIA Au
Dutta in Bull. bot. Surv. Ind. 18: 217 1876. Borreria latifolia {Aubl,}
K. Schum. in Mart, FL. Bras. 6{6): 61. 1881; Hara Fl. E. Himal. 307, 1966.
B. articularis Mukherjee in Rec. bot. Surv. Ind. 20{2): 116. 1973 (non
K. Schum.). B, eradii Ravi in Journ. Bombay nat. Hist, Soc. 66(3): 539. 1970;
Naithani & Raizada in Indian For. 102: 682. 1976; Sivarajan & Joseph
in Journ. Bombay nat. Hist. Soc. 77. 368. 1980. {Ruhiaceac)

Ravi ({.c.} described Borreria eradit a5 endemic to Kerala., Subsequently, it
was reported by Naithani & Raizada (i.c.) from Bengal, Tripura & Burma and

-

1 o . - E = 1A PR . Tha-l. o
1. 1LpIabk. Ll. Fudlalc 1. JJe L Lovr, LA tg, LG OO

by Sivarajan & Joseph f{r¢.) from Meghalaya & Mizoram. Deb and Dutta
{l.c.) criticaliy checking the specimens, found thai Boerreria eradii Ravi Is synony-
mus with Spermacoce latifolia Abul, a native of America, So far, it has not been
reported from Arunachal Pradesh.

Specimen examined: Deamali 150 m, Tirap Forest Divisian, 30.10.1976, Vaid &
Naithant ser. J1. No. 640,

*SympLocos GLavca (Thumb.) Koidz. Bot. Mag. Tokoyo 39: 313. 1925,

{Svmnlaraceas’

Ll Sy s

Symplocos pealii King ex Das was published in the year 1934 on the basis of
a few collections from Lakhimpur, Sibsagar and Cachar districts of Assam,
Racently, merged under the synonymy of 8. glanca (Thunb.,} Koidz., a
native of China and Japan, The distribution of this species now extends from
Assam to Arunachal Pradesh as cvidenced by the present collection made
after a lapse of more than 40 years from India.

Its timber is used for making roof of huts; fibre from bark for making ropes;
fatty oil and starch extracted from seeds.

Specimen examined: Deormnali 1530 m, Tirap Forest Division, 31.10.1976, Vaid &
Naithani ser, 11. No. 148.

*SvzvaruM assamicum (Biswas & Purkayastha) Raizada in Indiarn For. 4:
336. 1948, Eugenia awmamica Biswas & Purkayastha in Kew Bull. 1938: 262. f,

E.__u 10'10 I"“u'ftu«!d\nﬁnn\
[V W vy RJ"L:I k-ﬂ‘eb(—l—l,)

This is a rare, handsome, cvergreen tree (up to 23 % 2 m) with beautiful
white flowers. It is known from Pasighat, Siang district of Arunacha! Pradesh
and Jorhat in Assam. It has recently been collected from a different locality
in Arunachal Pradesh (Likhabali, Siang district) after a lapse of 30 years.

It should be introduced in the Botanical Gardens of Assam and Arunachal
Pradesh (Itanagar),

Specimen examined: Likhabali 800 m, Siang district, 4.5.1977, Naithani ser. 11
No, 949,
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Conclysion

From a perusal of the above account of the interesting taxa from Arunachal
Pradesh it is cxplicit that they can be classified under 2 groups cach comprising
4-50¢  af the total number of speciesfvarieries discussed 1n the paper—(1}
those whiclt were at one time restricted in distribution and were mosily known
from their type locality, sometimes only by the type collection but have now
been shown to have extended their distribution, and {2} those which are indeed
rare and have been collected after a lapse of 30 years or more either from the
type locality or outside. This latter calegory also includes a few new
species which have been deseribed after 1977 from Arunachal Pradesh.

c

Taxa of the first caterory should not be considered valnerable from the noint

gory should not
of view of extinction as perbaps these are young elements now showing signs of
extending their range of disiribution. On the other hand, 1axa of the second
calegory are thuse which are defnitely threatened wiik exiinction and

serious attention, These endangered taxa have been marked in the text with
an asterisk {*}.

While the former group of plants would help the conservation activitics

e, LU IAL LLT 2z
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that comcenirated efforts should be made for in site as wel) as ex situ conservation
of the taxa belonging to the latter group, lest we might lose them from the midst
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Notes on the little known taxa of Rhodiola L.
from Sikkim and Assam

N. B. SINGH and U. C. BHATTACHARYYA, Botanical Survey nof India,
Northern Circle, Dehra Dun.

The botanically well known Sikkim Himalaya has attracted a number of
botanists and naturalists from time to time. The first impressive collection from
this area was made by J. D. Hooker during 1848-49, In the same centuary
explorations were undertaken by (. King, C. B. Clarke, J. 8. Gamble, [
Prain, G. Watt & Dungboo.

At the beginning of the present centuary sizahle collections werc gathered
fromm Sikkim by, Smith and Cave {1911}, Smith {1913). Subscquently further
studies were carried out and published by Margound (1929), Pradban {1962},
Rao (1963}, Anon (1913 & 1963), Biswas (1966), Hara {1966, 71, 75} and
Ghosh {1970}.

In recent years the major exploration of Eastern Himalaya {Nepal-Bhutan)
was carried out by Hara and a group of Japanese botanisis during 1360-1972
following which valuable contributions in the form of enlisted floras were
brought out by H. Hara, et al {1979). However, excepting Rhodisla crefini
included in this account, no other collections of these species of this genus have
been mentioned by Hara et al {L.¢.) from Sikkim,

The five species of Rhediola 1. dealt with here are distributed from Nepal
to Bhutan and two of them are also reported from Assam (now Arunachal
Pradesh}. But from Herbarium records the frequency of their occurrence is
found to be very poor and the collection from Sikkim is represented only by the
type collections.

Except R. crefinii remaining four species are very small 2-53 cm having a short
their s;mall size and alpine distribution there is every possibility of missing them
in the remote valleys like Zemu & Llonakh in Sikkim {rom where they were
originally collected.

With the inclusion of Sikkim as a new State under Indian territory in 1975
rapid developmental works are progressing at a fast rate, Specially construction
of roads, bridges, clearing of vegetation in the interior areas are changing the
faces of the valleys and mountains and disturbing the habitats for such fragile
herbs alongwith their associates. Keeping in view the taxonemic and botanical
interest of such rarities, it is necessary to recollect and conserve these poorly
represenied taxa through intensive and extensive explorations and grow them
under suitable condition for preservation.
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These species of Rhodiela have not been included in the recently published
lists of rare and endangered species by Sahni & Rau {1974}, Jain (1976), Jain
& Sastri [1980) and Raizada (1980},

The following five species are briefly described with proper taxonomic
treatment and indicating the reasons in support of their rarity.

1. Ruopiora ssutalt (R, Hamet} Fu in Act. Phy, Sin. Addit. 1: 122, 1965,
Sedunt smithii R, Hamet in Engl. Bot Jahrb. 50 : Beibl, 112, 8, 1913.

A small herb 3-5 cm long. Rhizome densely covered with scaly leaves. Stems
1-3 in number, annual, suberect, ylabrous, without indurated stems. Leaves
alternate, linear to ovate. Inflorescence terminal, corymbose. Flowers herma-
phrodite, reddish.

Flowering & {ruiting: July-Sept.
Dhstribution: India: Sikkim; Nepal, Tibet.

‘This species was described by R. Hamet in 1913 on the basis of collection
done by Smith & Cave {1909) from Llonakh 13000°, Sikkim Himalaya and
represenicd only by the type collection (CAL) from India, two collections from
Nepal {BM) and three from Tiber, ‘The occurrence of this species is not only
rare in India but also in adjoining countries as evidenced by literature and
herbartum record.

The species occurs on moraines, exposed rocks and is generally confused with
Rhodiela humilis as both are found in mare or less same altitude and habitat but
easily distinguishable from the latter by having unisexual flowers,

2. Ruropiora crerisi (R.-Hamet) Ohba in journ. Jap. Bot. 51: 386. 1976;
Ohba in Hara er al, Ann, Enum. Fl. Pl. Nepal 2: 161. 1979, Sedivm cretinid
R. Hamet in Journ, Bot. 54: Suppl. 1.16.1916.

Perennial herbs 8-12 om long, erect. Rhizome siender, armed with scaly
leaves. Stems 1-4 in number, anpual without older stem remains. Leaves
alicrnate, sessile, linear to elliptic. Inflorescences terminal, bracteate, forming
small corymbs. Flowers 4-3 mercus, dioicious, yellowish or reddish.
Flowering & Truiling: Late Tune.August,

Distribution: India: Sikkim; Bhutan, Nepal, 8. Tibet.

This species was alsa collected by Smith & Cave in 1909 from Sikkim (Zemu,
Lionakh 12-14500") and described by K. Hamet in 1216 as new species on the

i iors. 1 he distributio ECies
Bhutan and is recorded ounly by the type collection until second gathering was
done by Hara et al from Sikkim {Jongri-Olothang 4200 m.} in 1963.

The species is reported to occur in between 3800-4300 m on scree
slopes, ridges, under effect of high velocity wind, where glacial activities are
largely preventing its easy propagation, Though the species iz reported to be
widely distributed in Central and Eastern Himalayas, its representation in the
herbaria is very poor.
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3. Ruoprora pramvu {R.-Hamet) Ohba in Journ, Jap. Bot. 51: 386, 1974;
Ohba in Hara et al, An Tnum. FL. PL. Nepal 2: 162. 1979, Sedum prainii R.-
Harmet in Bull, Soc. Bot, France 56: 566. 1909; I'rod. i Act. Tlort. Gaihioh,
5: append. 26.1930; Berger in Engl. et Prantl. Nat., Pfl.-fam. 2 Aufl. 180:
443. 1930,

Small herbs 3 em long. Rhizome stout, thick, covercd with scaly leaves.
Stems solitary, annual, without indurated branches. Leaves subverticillate,
alternate upwards, long petiolate, oblong to ovate, entire. Inflorescences
Flowering & Fruiting: July-Scpt.

Distribution: India: Assam, Sikkim, Nepal, 8. Tibet,

This species was described by R. Hamet in 1909 on the basis of Prain's
collection (1903} from Kambajong-Sikkim Himalaya, and only known {rom
the type collection until sccond collection was gathered by P. Kingdonward
in 1935 from Souih of Gyalam, Assam Himalaya and studied by H. Ohba
f 1977} at BM.

Rﬁﬂdza!a prainif clesely resembles Sedum filipes as both are having long petiolate
leaves but easily distinguishable from the latter by having scaly leaves on the

o s -1

vl
OIZomes,

4, Ruopiora sTapril (R, Hamet) Fu in Act. Phytotax. Sin. Append. 1: 122,
1965, Sedium stapfit R. Hamet in Kew Bull, 1813: 136, 1813: Frod. in Act,
Hort. Getheb. 3: append. 26. 1930; Berger in Engl. et Prantl, Nat, Pfl.-fam,
2 Auf. 18a: 450. 1930,

A small herb 2.5 cm, long, Rhizome covered with scaly leaves. Stems annual,
erect, solitary. Leaves 5-6 verticillate, patiolate, ovate. Inflorescences terminal,
one flowered, Flowers unisexual, pentamerous, reddish.

Flowcring & Fruiting August.
L.I‘],S[.['lIJLII.IUIl JIlLlld. )‘155&[_1_1 . Dlllitall I.H}‘lc‘l..

The species was first coll::cted by King in [877 from Tibet and desenibed as
Sedum stapfii by Hamei in 1913, A study of the latest deposition of the specimens
at Kew, BM and CAL indicates ils distribution in Tibet, Bhutan and Assam.
Those are represented only by four collections and F. Kindonward’s discovery
from Tron, Lorchu 14000°, Arunachal Pradesh is reported here as a new
record for India.

5. Ruooiona numrLis (Hook. f. et Th.) Fu in Act. Phytotax. Sin, Addit. ]
119, 1965; Ohba in Hara ¢t al An Enum. Fl. PL. Nepal 2: 161, 1979,
Sedum humile Hook, f. et Th. in Journ. Linn, Soc. Bot. 2: 99. 1858; Clarke in
Hook. f., FL. Brit. India 2: 419, 1878. 8. leréi R. Hamet in Bull, Sec, Bot, France
56: 568, 1909, &, barnesianum Praeger in Not. Bot. Gard. Edinb. 13: 72, 1921,
A very small tufted herb 2-3 cm long. Rhizome thick, covered with scaly
leaves, Stems annual, 2-3 in number, erect or slightly outcurved, Lecaves
radical and cauline; radical leaves long petiolate, oblanceolate, entire; cauline
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leaves alternate, sessile, lmear-elliptic. Flowers white, pentamerous, herma-
phrodite in corymbs.

Flowering & Fruiong: Aug.—Sept.

Distribution: India: Sikkim; Nepal, 8. Tibet.

Originally this species was collected by J. I). Hooker from Yeumtonpg &
Tunkara Pass 15000 in Sikkim in 1349 and was described by Hook. f. »t Th, as
Sedum fumile m 1858, 'This is the first and last pathering from India and is known
from the type collection only, ‘The report of distribution of this species from
adjacent countries like Nepal are represented only by three coliections {BM)

. -
but there are more gatherines Fom Vibet but noted ss nant commen his
RS RRRE L SRR JRARANR R A iilina AN RATALL RrlaR i e [HOT COINIRGTL. i Lila

species has apparent similariy with R, quadrifide as Hooker placed specimens of
both on the same sheet, but hermaphrodite flowers and radical leaves easily
separate it from the latter,
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Some noteworthy Monocotyledonous species of Megha-
laya which are Rare, Endangered or Endemic

5, MYRTHONG! & R. R. RAQ?, Departineni of Buotany, North-Eastern Hill
University, Shillong.

- hrodgetion

The alarming changes that are taking place in recent years in the ccology and
landscape have brought about a number of changes in the native {lora. One
such obvious change is the marked scarcity or total climination of certain
indigenous species which were atherwisc quite common at one time. The stare
of Meghalaya (25°47" -26°10° N and 8%°45" -92°47° | in N. E. India} which
ts considered to be one of the richest botanical regions in India, has especially
witnessed a heavy biological depletion mainly due to '[.h(': ldl'g{: scale practice

of shifting agriculinre, which involves clearing up of vegetation. With the result,

st flhin cemrrzenes ex . ela Ay then (leven Al daeplhals Tim .
ulu;us_ {Ac COUrse O Our studoies on oo uora o HAMUEIAIAYA WO [Iave ;l:u,,-._,uucu

a number of extremely rare specics which are siruggling for survival, Many
of these species are very poorly l't-prescntcd in the Herbarium of the Botanical
Survey of India at Shillong {ASSAM}, with either only one or two old collec-
tions or without any collections at all. The present study deals with 32 mono-
cotyledonous species which arc rare, cndangered or cven endemic, The
information 1s partly based on our [ield observations and partly from
herbarium and literature surveys.

In the following enumeration, the species are alphabetically arranged. The
family names are given in brackets. Bricf remakrs on habit, habitai and on
rarity are made, This is followed by the citation of voucher specimens which
are deposited in the Herbarium of the North-Eastern Hill University, Shillong
(NEHU}* excepl otherwise specified.

Alisma plantago-aguatica L. (Alismataceac)
Scapigerous herbs, occuring in stagnant, permanent ponds. An exiremely
rare and endangered plant which deserves our atiention for protection. There

Present Address @ 1. 5t Edmund’s Uollege, Shillong,
2. Botanical Survey of India, Howrah.

*The abbvoviation ‘NEHU' for the Herbarium of the North-Eastern Hill University,
Shillong, is yet to find a place in the “Index Herbariorum',
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are no specimens of this in ASSAM, collected from Meghalaya. Our collection

from Wahkwang, West Khasi Hills probably forms the first report of this from

Meghalaya. 1803.

Anthoxanthum clarkei (Hook. f.) Ohwi (Poaceac)
Tufied er :

mm orasslands: naniclss shy enibolats secungd
m grassian aou

nds; pan shining; spikelets secund,

browaish-green. r\n endangered species collected only once from Nongkrem,
There are no specimens of this in ASSAM. 3285,

Bulbophytlum montiliforme Part. et Reichh. [ {Orchidaceae)
Epiphytic erchid; rhizome slender, creeping; pseudobulbs orbicular, closely
arranged, forming an unilaicral chain; scapes 5htdthll‘lg at base, 1-flowered;

Taramte axrrlawrioi 1 ﬁinml'\ arous ! il Mrha Ty Py BRNK
u;u\.,l.a ﬂllJlJ LAI\..u(idr TN nifiyus n ll.l}'l"l'!.l'! {3l ik

The species so far has not been collected by us, The on]ﬁ, record of this is from
Jaintia Hills collected by Deori, 31737 (ASSAM) and reported as a new record
(Deori, 1977). Fvidently a very rare species.

Carex inclints Boot {(Cyperaceae;

Terrestrial sedge with sessile spikes, which are alternate and distant at the
axils of bracts.

There are no specimens ol this in the ASSAM. We have collected this from
Upper Shillong where it 15 extremely rare, Urgent protection is needed {or this
species. 1210,

Carex rara Boott (Cyperaceae)

LErect marshy sedges; leaves reduced; scapes capillary; spikes terminal,
solitary, brownish-ycllow, pointed; anthers with a tuft of capillary hairs at the
apex.

Another extremely rare and endangered sedge collected only once in
marshes in pine forests at Shillong. Again there are no specimens of this species

(1968) has included this based on a very old collection of Griflith {No. 6096,
6102). Hence our collection js of much significance, 1499.

Carex remola L. (Cyperaceae)

Terrestrials; spikes distant, sessile, at the axile of bracts. This is also a rare
species confined to pine forests of high elevations.

T o ) herbari c the Fas Cirele of B .
Survey of India {ASSAM); present collection therefore is of much significance;
unless measures are taken to conserve we may loose this species for ever. 3257,

Ceratostylis teres Reichh, f. {Orchidaceae)

FEpiphytic orchids; stems tufted, terete or cylindrie, tapering to an acute
apex; leaves reduced to sheaths at the base of stems; flowers lateral, 2 cm below
the apex of the stem, yellow within and greenish without.
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Extremely rare, on tree trunks and on moss covered rocks in forests. ‘Fhere
e . FL I R o L W S I DU R R I NSO R I L b L 1
a1 Ly SI}E[HIHEIIS 4 Likds PPOIH GVICDKEAIa Y S 100 bbb LACTAal L U0 Jaadsi U0 L ayele
of Botanical Survey of India {ASSAM). Hence present collection is of much

nlerest, 2376,

Cleisostoma panienlate {Ker -Gawl.) Garay {Orchidaceae)

Basionym. Arides paniculata Ker.-Gawl.

Rare, epiphytic orchids; Deori & Malhotra {1873} have reported this [rom
Khasi Hills as a ncw record for India. Our present collection from Garo Hills
forms the second report of the vccurrence of this species in Meghalaya. 2§19,

Diplocrum  caricinum  (Benth.) R, Br. Basionym. Scleria ecaricina Benth.
(Cyperaceae)

Terrestrial, short, spreading sedges; leaves and bracts similar, ovale-acute;
inflorescence axillary, sessile or stalked; nuts eseous.

This species resembles Seleria in all respects excepting for its size, There are
no collections in herbarium of the Bastern Circle of Botanical Survey of India
(ASSAM). Verma (1968) includes this based on a collection of Griffuh (No,

reed T Ol Thisis : ; 1 fous
Assam  buat without any precise locality. Hence our present  collection
re-gstablishes its occurrence in the area. Lxtremely rare which needs our
urgent attention for conservation. 3162,

Diplomeris pulchella 13, Don (Orchidaceae]

A terrestrial orchid, growing along old road cunings, Flower solitary,
wereninal, with & loi spur.

Another orchid species threatened with extinction. There is only one collee-
tion of this in the herbarium of the Eastern Circle of Botanical Survey of India
(ASSAM} collected by R. N. De from Mawsmai (Khasi Hills) No. 17143, Our
intensive search for this species in the area was invain. Recently we are able w
locate this [rom altogether a diflerent place, namely Balphakram sanciuary
(Garo Hiils), Thus the present collection not only re-establishes its occurrence
in the state Lul also indicaies its extreme rarity. tooker veports this from
around 4000-5000 fi. whereas the present collection is from around 300 i
Kumar, 5680 (NEHL},

Eleocharis duleis {Burm, f.) Trin, ex Hens. Syn. E. plantaginea (Retz.}

R. & 8. (Cyperaceae).

Marshy sedges; culms terete, distinctly septate when dry, striate; lowest
glume as if a continuation of the culm, wholly or partly surrounding the culm,
sterile,

Extremely rare and collected only once at Baghmara from a shallrw water
pond, There are no specimens of this species in ASSAM. Our collection there-
fore, forms a pew report from this region. Another endangered plant, soon may
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Epipogum rosceum (I). Donj Lindl. Syn. E. auians Reichb, f. {(Orchidaceae)
Saprophytic, leafless orchids, rots tuberous, fleshy; scapcs pale brown with
few sheaths; tip entire; spur clavate, shorter than ovary.

Very rare, in bamboo forests of lower elevations. There are no specimens of
this collected from Meghalaya in the herbarium of the Eastern Circle of
Botanical Survey of India (ASSAM) but there is a salitary collection of this in

Shri Haridasan {No. 2281 from Nongpeh (Khasi Hills).

Erivcaulon eclinulatum Mart, [Lriocaulaceae)

‘This 1s 2 marshy herb guite distinet from other species of the genus in having
long, stellately aristate, glistening bracts, giving the heads a spiny appearance.
An extremely rare Sptmf‘b now confined to marshy, open grasslands of

- NELLD
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Friocaulon selacewmn L, (Lriocaulaceae)

This is a submerged, {lexuous herb; stems branched, spirally clothed with
capiilary leaves; scapes numerous, radiating from e top of the stem.

Very rare, coliected ouly ance from Barapani, in stagnant water. Therve is

a solitary specimenn of this in the Eastern Civcle Flerbarium of the Bolamcai
E\1l'||'11't-1-ur n'r [1'\r|.|n [ LAY "L""
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habitat {s protected we may loose this species for ever. 1091,
F;l‘an fz) {:’} il ol I-'nn]./ .".f Mrehidacasnd
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[arge saprophytic orchids; scapes branched ahove; llowers numerous, yellow.
Extremely rare, in dense foresis, This is also a species which is almost at the
verge of extination. ‘There are only 2 sheets in the Eastern Circle Herbarium of
the Botanical Survey of India (ASSAM) collected in the year 18917 from Khasi
Hills, but withiout precise locality, We have coliecied this plant only once [rom

Pariong, where we could notice only one plant. Tinmediate protection is needed
for this interesting ovchid. 1841,

Hm’_ydaium dfkianum Rao & Verma (Zingiberaceae)

T hee: cawen e hoo Ivoarm o | cxr ol =
4 LS 31_’\_;\;]‘_43 ll“ﬂ BRI LLE 1 L* 1 L

{1971). Balakrishnan (1981}, says that this is cndcmw to Jdmtla hills, We have
not been able Lo collect this from anywhere in Jaintia hills, nor in other parts

of Meghalaya.

Hedyclaum gracitlimum Rao & Verma {Zingiberaceae)

This is another rare species of Zingiberaceae deseribed by Rap and Verma
(1971) as a new species. We have noticed this under cullivation in Woodlands
Garden,

szwh;-um gre ERI M

Based on previous collections deposited in ASSAM Herbarium Rao and

m, (Zingiberaceae)
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Verma (19717 have reperted this species; but we feel that this species has
already become a victim of deforestation and no longer occurs in the state.

Hedyehium hookeri Cl. ex Baker {Zingiheraccae)
Rao and Verma (1971} reported this based on a previous collection

deposited in ASSAM herbarium. Now no longer occurs in the siate.

Hydychium marginatum Cl. {Zingiberaceae)

ao and Verma | T TEpOrte T EICE : i
hased on old collection of Bor (No. 15626) (ASSAM]. We arc unable to spot

e SR '

this species anywhere in the state. Perhaps no longer occurs in the area.

1o danhhviers rerhrtror Wan & Weorma (Finmberaceac
1.‘ uj‘,ill—““‘ FPRELS P IESFE BaLlir W N d LA \ ‘‘‘‘‘ h lllllllllll Jl

This species also has been described as a new species by Rao and Verma
(197]1). We are unable to locate this anywhere in the state excepl under cultiva-
o - c1AY 11 .7 o~ 1 Ll . Tdedwntanl B e o T 1. 17 " L Ralatal
on 11 YYOOUIantls wvadrdlell O UG yiridalintell Dlll\"c}' Ul anidlcd. FEFIRd JE A

(ASSAM).

Hemiorchis rhodorrhachis Schum. (Zingiberaceae)

This interesting specics probably has been exterminated from the area.
The only collection of this plant in the Fastern Circie herbarium of Lhe
Botanical Survey of India (ASSAM] is by G. K. Deka {No, 16436; fram Tharia
(Khasi Hills) made in the year 1938. We have not been able to spot this plant
anywhere in Meghalaya during our study on the Monocot Ilera (1277-1981)
nor there is any subsequent collection in the Eastern Cirele herbarium of the
Botanical Survey of India {ASSAM). It is worthwhile to locate this plant and
conserve for the future.

Juncns leptospermus Buch, (Juncaceae)

Marshy herbs; scapes slightly, laterally compresscd, septate; leaves scape-
like, sheathing at base; inflorescence axillary or terminal in the upper nodes;
anthers penicellate.

Extremely rare in Meghalaya around 1800 m. in pine forests, associaled with
ferns, Reference to ASSAM herbarium reveals a solitary collection of this
by G. Mann {No. 197) without date and locality. 1330.

Ophiopogen reptans Hook. f. (Haemodoraccae)

Terresirial herbs; siems prostrate, rootng at nodes with 1ufis of leaves at
each node; scapes concealed in between the tuft of leaves, clothed with
membranous scales.

This is considered to be an endemic species to this region (Hocker, 1896).
There are no collections in the Eastern Circle herbarium of the Botanical
Survey of India (ASSAM). We have noticed this in 2 or 3 different localities.
3110, 2944.
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Pantlingia serrata Deori (Orchidaceae)

The rmhr record of ihis n1ant from T\;lmrh'ihv a is by Deoni ( 978) who hasg

described t.'ms as o new species. We have not heen able to collect this anywhere
from Meghalaya.

Paspalidium punctatwn [Burm. £ A. Camus {Poaceag)
Aquatic grass; stems spongy, spikes cylindric, with sparse spikelets; spikes
longer than the internodes; collected only ence from Baghmara in Garo hills,

There are na specimens of this in ASSAM, 1981,

Podochtlus culfrafus Lindl, (Orchidaccae)
LEpiphytic orchids; Ieavw distichous, on flat Icaf}f stem,

e e En gaa e i &t W by A ibic ands onoe ol
£ raid Pl.xu.\ i tac otate, Yo have rdliced Lngs uulJr TICT LUl

course of 2 study on Monocot flora of Meghalaya (Myrihong, 1981), 2973,

Smilacing fusce Wall. {Liliaceae)
Terrestrial, rhizomatous herbs; attached to rocks on banks of rivulets in dense
forests. This is an exiremely rare species which has been only once vollected by
v 1 o ¥ : n
Shitllong makes it interesting. With the loss of forests this speeies is also becoming
very scarce, 1663.

Stemona fuberose Lour. (Stemonaceae;

The earliest coilection of this in Tastern Circle herbarium of the Botanical
Survey of India (ASSAM) is of Panigrahi from Neongpoh in 1956, (Ne. 4513).
With the clearance of forests around Nongpoh this species 1s na longer available
in that area. We are able to collect this frem Tura foothill {Garo hiils) where
we could hardly notice a solitary specimen, Hence this indicates its extreme
rarity and needs urgent protection. 3121,

Tenagocharts latifolia 1D, Don (Butomaceae)

A marshy herh with milky latex. This species is common only at Nengpoh
in Meghalaya and has not been so far noticed in other parts of the state, 3076.
Tropidia angulpsa Bl. {Orchidaceae)

Terrestrial orchids: stems clothed with brown, membranous, cchreaic
sheaths; leaves distinetly nerved, crowded at the apex.

This species has been recorded from a dense evergreen forest at Tura peak
and with diminishing natural forests in the state this orchid species is also
becoming very scarce. There arc no collections of this species from Meghalaya

in the Eastern Circle herbarium of the Botanical Survey of India {ASSAM).
3223.

Conclusion

31 monocotyledonous species considered to be rare, endangered ot endemic
are discussed here mainty based on informations from herbaria {ASSAM and




Rare and Endangered Monocots of Meghalaya 137

NEHU} and Field observations. However, it should also be noted that one
cannot just conclude a plant as threatened only because it is represenied by
only 1 or 2 old collections in an established Herbarium. It could also be possible
that a particular species might be an ephemeral one and might have escaped
the atteniion of plant explor ' '
may also be attributed to under cxploration. Under these circumstances it is
highly neccssary to rise specialists in different groups/families to carry out

intensive countrywide surveys and gather first hand field data. It is only then

. .
r Tenresen ratim nd o cmeetan 1

. .
LIS, JTUULD MLl e livh b biViEE Wk Ry BpERCTRT L

w
£

we are ahle to comment on the correct status of 4 species or a genus,
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Endemism in the Grass Flora of North-Easter

U. SHURKLA, Botanical Swrvey of India, Northern Circle, Debra Dun.

North-Fastern ITndia as defined here comprises of Arunachal Pradesh, Assam,
Manipur, Meglualaya, Mizoram, Nagaland and ‘Tripura. The area more or
less coincides with the area covered onder the "Tlora of Assam’ by Kaujilal
et af (1934-1940, eachuding some parts of Svlliet plams aned Surma valley which
arc: now in Bangla Desh.

Bor {1960% has reported about 220 geners aoud 1163 taxa (romn the presend
boundary of India. This includes about 370 taxa {32-7" % endeinic to this
continent, The subfimily Panivoideae is represenied by 97 genera and 5653
taxa, of which 210 axa (2225 are endenie, "Tribe-wise position ol this sub
farmily s shown below

Nume of tie tribe Fovad numiwr of Fadlemie Berorntage
Tenrry spaee des L
Andropogonear £ M 0 a7
Mavdeae H 1t } 25
Paniear ! 2 13 71h

The subfamily Pooideae vepresented by 121 genera and 308 species
belonging 1o 33 wibes slnws 260750 enddemism, e, Tod taxa are endemic,
Tribeavise posttion of this sublmimly s shown i the Tollowine table

Soonee o e b Total ity of Lauberow Yore eikige

gineri spe e Lixa

Aclurapodeie 1 | it thii

Agroatiden: H L] 32 Al
Aristideo: 3 17 4 230
Arundinear 3 Iy } 1hh
Arunlinelleas Ky 2 13 511
Aveneae 1 Tk 14 3-8
Brachypodicae 1 3 [ o0

Briaweae i ¥ ] -4}
Ceniotheocac 2 K Q {Q

Conid,
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Chlorideae 19
Danthonieae G
Ehrharteas 1
Eragrostear 17
Festugeae ifi
Garnatieqs i
Clyoorious 1
Hubbardicae ]
Tsachnear 4
Malireae 1
Milieaea 1
Monermeas i
Oryzeae k)
Pappophorenc ]
Peratidear 1
Phaenospermene 1
Phataridear 1
Pommereulleae 1
Sporgholear v
Stipear 3
Streptogyneas 1
Thysanolaencae 1
‘Triticeae [
Fuoysieas 5

30
10
5
Ha
101
I4

¥
-

l
At
0

14
32

139

[3-3
30-0
aQ
230
31-7
357
HRH
1000
56-G
n
{02
(LY
133
-G
30
o0
166
0-)
-0
PA RS
i
(-0
83
-G

Tn northeastern India the grasses are represented by 144 ornern and 496
taxa. This includes about 33 taxa reparted endemic from this region, Trile-
wise position of the sub family panicoideae 15 shown in the following table :

name of the wils funily/ ivibes Towal
gehiera
PANICOIDEAE Lb
Andropugoneac 34
Maydeae 1
Panicrac P

Endemin
Species 1axa
225 Y
118 13
8 i)
1% &

Percentage

8-
S
Q-0
G0

Endemic taxa of Panicoideac are presented below tribewise. Name of the
state or arca for which it i3 reported endemic is mentioned in parenthisis,
(ymbopogon prararcisg var. assumensts (Assamy; €. khosianus var n agensis (Naga-
tand); Dichanthinm nagensy {Nagalandi; £, plenigedicelianm (Manipur};, b,

plerapechys (Nagaland); !:':_u"rzh'a ifeciose var. weluting (Meghalayal; Hyparrhenia
grifhthii (Meghalaya) - s grass once L:(W(:rﬁ!{i several hundred  acres in
Nartjang and due 1o annual fires, now it is a rare grass in the area. Receurly
i ig said 1o have heen vollected fromn near Jowai; Isehaemum hirtum fh’lfﬂ'halﬂ,\’ﬂj:
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1. tutbbardi: (Meghalaya); Miseanthus wardit {Arunachal Pradesh); Pogonatherum
rl":r ~hay j)vg_u.}lrr I;P\,IF‘O'h"II avi I——-I'h § grass has heen report e I"u Pinh f'kuﬁ] \n frear

[l A -

Manipur and one of the specimen guoted by him after examination was tound
to be poo- and nol well separable; Roftboellia goalparensiy {(Assam) and ‘FThemeda
futtonsis {Nagaland). dndropegon murror andl  Sclerostachye milfroyd were also
reported endenuic to Nagaland and Assam respectively. Sinece merpence of
A. tristts and Cymbopagon ttbeficus as synonym under A, munrei this species now
has a much wider distribution, It is proposed to reduce S wafrep as synonym
ander 8. fusca, Maydeae; No endemism, Paniceae: Digitaria jubata {Megha-
layaﬂ' Hymenachne assamica (N, E. India};, Panicwn fumidorum (N, L. Tndia);

P. incisum f\agalanr_l,l, F. Mmrzmmm (F. Tlimalaya, Meqlm a) a, \L‘erld.ndl
Foycholere Ton 4

o ag 3ok 234 \ w7
A GREEATRLAT LOREL T SRRy 8 WHSAEIIN] '

elsewhere also.

Tribe-wise position of the sub family Pooideae is tabulated below

Narne of the trilies No, nf Taxa endemic Pereeniage
e 1l species in N.E. India ol endemism
POOCIDEAE Gl 141 14 12-t
Agrostidens 8 35 7 24-1}
Armndineae Zz 3 ] 0
Arundinellear Zz o 2 20
Aveneae 7 12 l §-3
quﬁlw}rpg.rhn"an 1 2 {} 00
Bromeae I i 0 -
Chlaorideas 3 5 Q 0-Q
Centotheceae 2 2 0 Q-0
Danthonicae 1 2 g 0
Garnotieac f 0 0 -0
Giycerieae 1 2 0 00
Fragrosteae o 23 1 43
Festuceae 5 16 3 18-7
Isachneas 3 1G 2 20-0
Oryzeae 4 8 0 0-0
Phalarideas 1 3 0 00
Phacnospermeae 1 1 0 -0
Sporoboleac 1 3 { o0
Stipeas 2 2 0 0
Thysanolacneas i ] f 00
Triticeae 4 5 H 00

Agrostideae: Agrostis griffithiana (Meghalayal—it extends upto Arunachal
Pradesh; A. nagensis (Nagaland); A. wardii {Manipur); Deyeuxia efatior (Megha-
laya) -it extends to Arunachal Pradesh, J3. nagarum (Naguland). Arundinelieae:
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Arundinella intricate [Arunachal Pradesh, Meghalaya); A. Fhaseona (Meghalaya
and Nagaland). Aveneae: MHierochloe khastana {Meghalaya;. VLragrosteae: Fra-
grostiella leioptere (Meghalaya), Festuceae: Festura rubra var. darkei [Meghalaya)
Poa Fkhasiana {Meghalaya. Nagaland); P. werdiana {Assam} and lsachueac:
fsachne clarke! (Nagaland) now it extends to Meghalava alo and F scabrosa
{Meghalaya}, Remaining 13 tribes do not show any endemism.

Following taxa scem to he rare as no second collection after type materials
of some of these are available, Cymbopogon jicarancusa var, assamensts; €. khsianus

var. nagensis; Dichanthium nagense; D. planipedicellatum ; 13, prevopechys; Ischaemum

EL ol crrrat dbras weli s e B adihaadl
Ll o AL[FLELALrC L

I S A v i R SR TN
AHODaEait | JriEsee MRy ard! g Ffimlt

et Fleirorican s 1 h . . amoan b Fy. )
g EOEipAVensiy ) 1 REIega HRlGReNsig ) jsl-

taria jubatn; Agrostis aggensiv; A. wardie; Deveuxia nagarum; Festuca rubra var.
clarkei and Poa wardiana.
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Dwindling Taxa of Meghalaya

AL S, CHAUHAN, Botanical Survey of India, Shilloung.

The flora of Meghalaya is the richest in India both in extent and diversity of
species. Phytogeographical sindies have revealed that N, i, region harbours
about 50%,, of the total ttora of Tadia {about 10,000 species). Resides, a good
niumbet of primitive angiosperms not reported from any other part of country,
hail from this region, An enormous number of timber plants, medicinal plants,
and other economically impaortant plants lie in this region, The vegetation of
this part is very interesting where there is an admixture of Asiatic and
Peninsular Indian elements. This great diversity and richness of flora is mainly
due 1o its physical geography coupled with varied natare of rainfall,
temperature and altitude.

Recently, 1t has been noted that increasing hiotic influences, neluding socio-
economic developiment, unresirained commercial exploitation of forest wealth
have threatened the suvvival of the genctic vesources, amounting (0 a great
loss of natinnal heritage.

Mention 15 made here of a few instances of taxa having restricted distribu-

. :

darmar t1n M A carplialaora vl by 1w Tal-
UIDE Jil SMIUENdieyda Y i) iln

‘The present obscrvations are mainly hased on basic aspects; the dynamic
aspects have to be taken up at a future dare,

e ol ta T aPemind .
1leai L ALY OARF kels Gdd i b

ENUMERATTOXNS:

1. Clematis apiculata Yook, f. & Th, [Ranunculaceac)

A slender woody climber, flower in axillary panicles. Griffith and Hook. f.
{1837, 1850; reported this plant from Nonghlaw and Cherrapunji respectively,
Subsequently P. (i Kanjilal 9370 (1931} collected it [rom Mawloo lorests.
After that it could not he collected.

2. Michelia lanuginosa Wall, (Magnoliaceae),

A fast growing deciduous tree upto 30 M in height and 2¢3 M in  girth.
Kanjilal, U. N. 5889 {1915) collected from Kynsi, It is a very good timber
vielding plant and may be depleting duc to its high quality of dmber. 'The
author could collect this plant from Pariong lorest recently.

Distriby.: Nepal, Bhutan & Meghalaya.

3. Cyathocalyx martabanicws Hook. £, & Th. (Annonaceae).

A tall and graceful evergreen tree about 50 M in heighit and 2-5 M in girth,
Kanjilal, U. N, 6966 (1815} collected it from Sanitarinn, Gare Hills. Alter
that it could not be collected so far.
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ih.: Tenasserirn, Martaban and PvIEEhd].—l\ﬂ

SeRalls, a¥RLilLell

4. Haematocarpus thompseni Micrs. (Mcmspermdcmc i

A very large woody climber spreading over tall trees in forest. This plant has
recently been collected after a lapse of aboul 60 years from the primary forests
ol Senapahar, Deka 3776,

Distrib. : Khasi Hills and Sikkim Himalayas,
5. Nymphaca gygmarea Aiton, {Nymphacaceae).

A very small herb, rootstock with soft, black hairs. Flowers minute, white
A critical study of Inerature and ASSAM Herbarium reveals that (his plant

was collected from Nogkretrn, Khast Fhills. Atter that it could not be collecied
EVEN aftei continuous search, This mndicates that the ‘P"“ icH Iﬂ'u.,nt, havie Leen
exterminated from ihe area.

Distrib. : Khasi Hills, Siberia and N. China.

7. Alsodeia racemosa Hook. 1. & 'Th. {Violaceae].

A handsome glabrous shruly with rigid branches. Kanjilal, U, N, 7200 {1917)
collected this plant from the Khasi Hills. Griflith & Hook. f. (1839, 1830}
also reported this species from this region

Fndemic to Meghalaya.

8. Luvnnga scandens Ham. {Rutaceac).

A powerlul scandent evergreen shrub, with slightly recurved spines. It was
collected by 3. K. Deka 18593 (1945) from Mawsmai forests. Tt could not be
collected subsequenily, It 1s an impertant medicinal plant.

Mistrib. : N. L, India, Burma and Malacca.

9. Picrasma javanica Bl. (Simnaraubaceac).

A middle sixed tree. The bark is very bitter and used as a febrifuge by Miris,
Abors and alsn hy Nepalees. Kanjilal, U. N. 4029 (1914) collected it
from Umling. Recently we could colicet this plant from West Khasi Hills as
well as Garo Hills in Meghalaya

Distrib.: N, E. India, Malacea and Java.

10. Brucea mollis Wall, {Simaraubaceac).

Small shrubs, branches speckled with closely-set leniicels, collected by 5. R,

Q]ﬁ'\r'r'n"l ‘IH‘I?Q fIQQT\ Q'III"\d'hq'llsrv}ti}r, 1l wnone J"n”nf‘fur‘ '|-“r I_'Inl.'"l ‘)IQRR rl_ !_’anj=

grahi 9302, Balaknshnan 47179 and recenty frorm the Garo H1lls. But
all collectors have mentioned its rarity.

Distrib. ; Sikkim, Bhutan and N, E, India.

11. Aglaia edulis A. Grey, (Meliaceae).

A fairly large tree, upto 26 m in height and 2 m. in grith with flutred stemn.
The only collection of this species is of R. N. De 20451 (1941 collected
from Garo Hills (ASSAM).

Distrib.: East Bengal, N. L. India, Borneo and Fiji Isiands.

12. Miquetia kieinii Meissn. {Icacinaceae).

A fairly large climber with corky bark. The fexibie shoots are used for bind-
ing purposes. Very rare.

Distrib.: N. E. India.
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13. Sageretia hamosa Bronwn. {Rhamnaceae).

A woody straggling or bushy shruby with short straight or hooked spines. [t
was collected by Kanjilal, U.XN, 6001 (1913 from Kynshi and on way
to Nangkrein, alter that it could not be re-collected.

Diistrih.: Nepal, Western Peninsula and Formosa.

L4, Sageretia oppusiiifolia Brongn. {Rhamnaceae).

A shrub with creeping branches, Collected by Subba Rao 28053 (1962).
Subseguently it could not be enllected die to the destruction of (he habitat.

Disirih. : India and Java.

gfapir:duj rerrak D0 f‘iapindﬂ,ccam

\ llljl..'l.il.l(. ‘sl/tl.l. 0 b[lll‘l.-]l_ tree II.I:HU' I.J Il 111 J.H.J.g‘i }I TWELS \[II:I.H. l.Il_,.'.i.Ill:yl

Collected hy Kanplal, U, N, 3606 {1910) fromm Mynso, Jainna I‘llllh. Subse-
guently Deka 18338 {1959; collected this fromn Shillong.

istrib.: N. E. India, Java and China.

16, Lepivanthes burmanica Kurz (Sapintdaceac).

AR evergreen (ece upto 10 m o height with a straight palm like trunk,
Flowers orange vellow with green calyx. The only collection ol this in
ASSAM is of (5. Pamgrahi 14823 (1958} from Khasi Hills,

Distrib.: N. 12 India and Burma.

17, Sabia peropflora Wall., {Sabiaceac;.
Aw nndy climbing shrub, Fruits red when ripe. Gustay 1"»I'mn 8770 (1930;

g | B | | PSS b AraT : 1 vt e, 2..1.1.0.0 L) | | o
(el B Te i ] ll. IraI FALE e LAl - L\LLLUH‘\' AL A OGS 0o

28248,
Distril. : Kumaon to Sikkim and Khasi Hills.

18. Meliosma henrys Diels ssp. mannii (Lace); Bousckom {(Sabiaceae].

A smalj 1ree, Collected by Kanjilal, Ul X, (1917 from Sona Krung, Khasi
hills. Fater on it was collected by 8. R, Sharma 10882 and (5. K. Tdcka 18678
from Barapani in 1934 and 1939 respectivelv.

Distrib.: Khasi Hills, Upper Burma and China,

19, Semecarpus prammi King (Anacardiaceae),

A large trec with rough brown bark and glabrous branchlets. Collected by

Kanijilal, U. N, {!9!5\ {rom Patharia forest, sulwequently it was collected by

hes h" Ty 1000 FI0) kP P AN I v B S,
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in this region,

Distrih,; N, E. Region, Java and Sumatra.

The main causes for rarity of most of the species seems to be the loss of their
habiar, and over collection of some species. Often a rare taxon of a particular
area may be common in some other areas, But from the view point of plant
distribution their preservation is extremely vseful. Thus, there are some taxa
viz, Nymphaea pygmaea Adton, Luvunga scandens Ham., Aglaia edulis A. Gray,
Sapindus ravak 1., Melosma henryi Diels ssp. mannii (Lace) Beusekom and
Semecarpus prainii King. etc. that arc rooted in the southeast Asia with extension
in our area. Such plants are phytogeographical links, The present study is the
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first step towards the ultimate assessment of the taxa, that are really endangered
in the area, so that proper steps may be taken to preserve these rare species.

In situ conservation of these rarc and threatened plants by declaring Biosphere
Reserves, where several such endemic(rare species are growing or declaration
of gene sanctuarics where pure populations of such plants are growing, are the
best methods of conservation in their natural ccosvstems. In case of cerlain
Species ex sity conservation has to be taken up by ralsing these in Bolanic
Crardens,

All the Universities, Colleges and other Research Organizations should also
J’]n!y

"‘""‘-'1'--'[1 a secior lﬂ [ﬂell DUIdlllLdl Ll’dl'th-'ll (D COTSErve hLlLIl rare dﬂﬂ Cl.l['lDUb
plants which ofien are threatened in their native habilats.
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Some Rare Plants in Khasi and Jaintia Hills of
Meghalaya

S. K. KATAKI POSSCEE, Botanical Survey of Indie, fastern Civcle, Shillong.

The Khasi and [aintia Hills of Meghalaya are situated within 25%6"—26°10"
North Latitude and 907457 .. 02°47" East Longitude covering an area of about
15,762 8¢, Km. They show a wide range of altitudes from 216 m to 1986 m with
an average annual rainfall of about 7196 mm. Cherrapungi {12319 mm) and
Mawsynrain (14672 nun) arve the ramicse places. There are several streamlets,
streams and rivers and ihey becorne promuanent during ihe rainy scason, All
these conditions coupled with the geographical position make these arcas the
richest store house of botanical wealth,

Since Hooker's ume there has been a significant change of the vegetation
ont these hills, Hooker came to Cherrapunji, which was the headquarters of
this region. He botanised this arca by foot, on horse back and on clephant back.
There were hardly any vehicalar roads. The intervening period has changed

the pi crure cnnrcw by hav m';g a net worh of wehicuiar roads with Shillong l)f:mg
increase in population, There was hardly any industry excepting for
local mining of coal in Cherrapunji area. Now, there 15 a cement factory at
Mawmloo ncar Chervapuiji, a plywood factory at Burnthat and hydro-
elecirical projects at Barapani and Garampani. All these together have had
their incvitable mfluence on the depletion of the original vegetation, For
example, the Barapani lake for the hydro-clectrical pmiccl Covers a vast arca
under water, resulting in depletion of many interesting species like Cyeas peclinata,
Dipteris wallichti, which were reporied b} Hooker (18547, The dense forest at
Sohrarim, near Cherrapunji is damaged to such an extent that species
of Magnatia huve disappeared, which were recrded carlier. Hooker noted: “Tt
may be of use to the future horanist in this couniry 1o meniion a small wood on
the right of this road, near the village Sururecm, as an excellent bolanical
station’

R L L) gy | [P T | S 411. e i i‘\.n 1‘:-\1'41.“1— T‘DI"\H‘!H‘V‘I’I‘:H*'
BTALTL W | W L LFLIYY R ML O Lll.l.-"l\ LN l.l. LLh E R LY ) Tk LYY L b LTL L '\.rIJI.rLI.'L [A"F S R TR
U, X. Kanjil al P. (. Kanjilal, N, L. Bor, 5. R. Sharma, G. K., Deka and many

others who helped to enrich our knowledge of this flora. Since 1936, several
botanical exploration tours were undertaken in different parts of this region
by the Rotaniral Survey of India with the headquarters at Shillang.
It is observed that many interesting species arc pootly represented in their
original localities cither due 10 the disturbances of their habitats or overcollec-
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tion, Fven Hooker himself collected the Blue Vandsa and recorded: “We
collected seven men’s loads of this superh plant for the Royal Gardens at Kew:

.A gentleman who sent his gardener with us (o be shown the locality,
was morc successful, JAn aciive collector, with the facilities I
possessed, might easily clear from 20001 to 30001, in one season, by the sale of
Khasia orchids”. Now, there is not a single plamt of this orchid in that locality
near Jowai. Similarly, the lady's slipper orchids (Paphiopedilum hivsutissimum,
P insigne, P, venusium }, a few species of Dendroblum and Cymbidium are bhecoming

rare due to the exploitation. 'There are alse some species which are becoming

rare in their original localities oot because of indiscriminale collections but

42 RRlial A aimEvs  RPLEAL RSSO ik

because of disturbances of their natural habitats. If the current practices of
human activitics continue, cven the unrecorded species of immense value will
disappear. Because, ‘a disappearing species can take with it 10 to 30 dependa
sDecies, such as insects, higher animals and even other plams’,

The present work is undertaken at Shillong under a “Project on Siudy, Survey
and Conservation of Endangered Species of Flora® {POSSCEF). It is based on
the study of collections available in the herbarium of Lastern Circle, Botanical
Survey of India (ASSAM) and its library. A fow field trips were undertaken
also to ascertain the present condition of the lorest arcas in Khasi and laintia
Hills. The live collections collecied so far are grown in the ‘Woodlands’
compound of Fastern Circle, B.S8.1., Shillong.

The following species are found to be rarefendangered in their original

localities in Khasi and Jaintia Hills of Meghalaya.

A, ORCHIDS
Orchids form a dominant element in the forests of Khasi and Jalnda Hills,
a3 Haooker recorded: “Orchideac are, perhaps, the largest nawral order in the
Khasia”. Now, they are becoming rarc in their original localities,
). Arachnanthe catheartii Benth.
Epiphytes. Ornamental flowers. Popularly known as ‘Spider orchid’. Rare
occurrence,
2. Arundina graminifolia (D). Don) Hochr,
Terrestrials. Hooker noted: “Arundina, a beautiful purple grassy leaf orchid,

“ﬂﬂ 'ﬁl‘\.l'lfl-‘hﬂl—‘ rorem ilha kit +nn:” K v ‘“ U eI B ﬁn-—-n_
doUGaniny in I1ower o1 e il i - L IICWIL a8 Oainood gréilitd, Lonee

common, but now hecoming rarc due to the clearance of the forest Hoor.

3. Coelogyne ¢ristata Lind],
Epiphytes, Large white flowers, Rare occurrence. First discovered by Wallich
in 1824 in the lower Himalayas,

4. Cymbidium eburneum Lindl.
Epiphyte, Flowers large, while, fragrant. This species, ‘formerly so rare, is
now one of the most gencrally cullivated species in the genus.' Tt was
discovered by Griffith at Myrang in Khasi Hills in 1837.

3. Cymbidium giganteurn Lindl,
Epiphytes. Profuse growth occurs on decayed tree trunks. Mainly confined
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to higher elevation. In Khasi Hills, it was first collected hy Gibson in 1837.
6. Cymbidium grandiflorum Griff,
Lpipytes. Flowers large and long lasting. Rare duc to over-collection.
7. Dendrobium deniflorum Wall,
Lpiphvtes. Popularly known as ‘Pincapple orchid’. Tt was first collected in
Khasi Hills by Gibson in 1836,
8. Dendrobium devenianum Paxt,
Epiphytes, This iz one of the finest Gibson’s discovery in Khasi Hills in 1837,
9. Dendrobim folconeri ook,
Epiphytes. Though it was collected by Shmons in Khagi Hidls, we do not
have any record from here so far. Ornamental {lowers.
10, Dendrobim nobily Landl.
Epiphytes. This is one of the finest Dendrobiums. Tn Khasi hills it was
collected by Gibson in 1837,
11, Dendrobinm roardiamm Warn,
This superly Dendrod was [irst coliected in Khasi Hills by Simons in 1856.
12, Paphiopedifum hirsutisionum (Lindl.) Pz,

L

k] b B

and their flowers are large, ornamental and long lasting, This specics was
collected first in 1868-69 by Captain Williamson from Assam side of the

Khasi Hills, Recently coliected From jJowai area.
13 P hinhod T fmoranag fW-_-.'II Phy=

Paphiopedilum insigne (Wall,) Phtz.
It was first recorded by Wallich in Sylhet in 1819-20. Later Gaflith collected
from Khasi Hills. During 1963-63, it was collecied in Cherrapunji area. Now,
this could not be coliected again.

14. Paphiopeditum venustum {Wall.) Pfitz.

It was first discovered by Wallich in Sylhet in 1819, Later it was recorded
rom Sikkim and Khasi Hills.

15 Plejone lagenaria Lindl.

Epiphyies. Yirst discovered by Thomas Lobb in Khasi Hills in 1849 and
noted as “Where it s said to be restricted to one or two localities of very
Lmited extent.”” So far, no collection in Khast Hills.

16, Pleione maculata (Smith} D. Don
Epiphytes. Flowers white, ornamental. First discovered by Wallich in Khasi
Hills, Later recorded by Hoeker and Lobb.

17, Pleione praecox (Smith) D. Don
Epiphytes. Flowers pink, large, in Khasi Hills it was recorded first by Gibson
in 1837

18, Phaius tankervilfiae {Adt,} Bl

place, First discovered by Wallich in 1837 in Khasi Hills.
19. Vanda coerulea GrifT,
Epiphytes. Kknown us ‘Blue Vande'. It was {irst collected by Griffith in Khasi

IH e A i 1
1

101 erooilection
riills, Rare que to overcolection.
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Besides, many epiphytic orchids which are becoming rare due to the felling
of host trees, the ground orchids Lke Aneectochiius sikkimensis, Fpipagium roseum,
Galeola fafeoneri are also becoming rare due to the disturbance in their natural
habitats,

B. OTHER PLANTYS

Besides orchids, ihere are many interesting plants in these hills, which are

becoming rare in their original localities, They are:
20, Berchemia floribunde Wall, {Rhamnaceac)

Not commeoen. Recently recorded from Arunachal Pradesh.
21. Brainea insignis {Hook.) J. Sm. (Blechnaceae)

- Resiricted in disinthution. Growing on inll slopes in clusters.
22, Capparis pumils Champ. {Capparidaceac)

Records from Khast hills and Mikir hills. Rare oceurrence,
23. Clematis acutangula Hook. f. & Thoms. (Ranunculaceae)

Recorded (rom Khast and Mishmi Hills. Not common due to restricted

distribution,

24, Clematis pubernia Hook. {. & Thoms. {Ranunculaccae]

Recorded only from Khasi Hills, very restricted disteibution,
23. Cyeas pectingta Griff, {Cycadaceac)

Restricted in distribution. A very slow growing plant having botanical

curiosity,

26. Dipierts walhichii (R, Br.) Moore (Dipteridaceae)
A splendid fern. Rare due the disturbance of its habirat.

(20 [Py LU N
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Lovepetalum chinense Cl. {Hama
Rare occurrence. Recorded from Khasi Hills,
28. Lycesteria formosa Wall, (Caprifoliaceae)
Earlier recorded from Khasi Hills. Later recorded from other places.
29, Magnolic pterocarpa Roxb. (Magnoliaceac)
Restrieted disirihution.
30. Magnolia punduana Hook, f. & Thoms. [Magnoliaceac]
Confined to Khasi Hills only.
31. Meliosma arnoitiana Walp, (Sabiaceae)
Restricted distribution.
32. Meliosma mannii Lace. (Sahiaceac)
Rare occurrence and restricted distribution.
33. Nepenthes khasiana Hook. £, {Nepenthaceac)
This large insectivorous plant is endemic to Meghalaya, Its natural habitat
15 now well protected by the local Gavt.

34. Rhododendron formosum Wall. (Ericaceae)
Onge abundant in Khasi Hills. Now, confined only to certain localities

35. Rhus khasiana Hook, f. (Anacardiaceae)
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36. Rubia sikkimensis Kure {Rubiacecae)
I“F‘Er}, }’iarld‘.‘ilﬁi. . Eaaatman i G .
OCCLHTCNCE.
37 Schizandra axillariy Hook, [T & Tharns. (Magnoliacear’
Very restricted distribution,
0. Segeretie hamosa Borgn. (Rhammaceae;
Rare. Ouily record from Khast Hills,
39, Syeapiis griffithiane Oliv. {Hamameclidacrae!
Rare occurrence.

=
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Ir 15 also observed that many common plants of botanical interest are
becoming rare in their original localities due 10 disturbance of their habitats
by consiant <learcice  of forests, cither for fire wood or for construction
purpeses. They arc Bafanoplura disica, Drasera peliotn, Guetum scandens, Podocarpus
nerifofia, Podostemon sp., HHedychium sp. and many others.

At present, conservation is a world wide problem. In this region, an eflort
is being made 10 assist the sister departmenis o protect ihe rare and endangered
plants in their nawral habitats. Some of these plants are collected and kept
under cultivation in "Woodlands® experimental garden for display. It is also
proposed to prepare a State-of-Art report with regarve 1o these plants and to
locate the areas, where these threatened taxa grow. If we can conserve some of
the species, it is sure that our future generation will be thankful for cur present
effort.
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Rare and Endemic species Re-Collected after Fifty
Years or more from South India

F. VAJRAVELU AND P. BHARGAVAN, Bofanical Survey of India, Cotmbatore.

Introduction

During the {loristic studies in Palghat District, Kerala from 1965 onwards,
the authors could come across many rare and cndemic species, The vegelation

of this arca is very rich and varied duc to the altitudinal variations and climatic
conditions r0uplcd with h&wy rainfall, In recent time, there is an awareness

a Ons 3
Hence gvery attempt has been made to 10-10Ldtt‘ such rare, endemic and threa-
tened taxa. Henry et af (1979) have given a calalogue of about 224 species of
flowering plants presumably in danger of exiinction in South India, 8o, special
efforts are being made to re-locate and collect such threatened taxa during the
exploration works. The following are the outcomie of such special endeavour.
LEleven rare and endemic specics of different families, re-located and collected
in Silent Valley R. F. and in the other forest arcas of Palghat District, Kerala
are dealt with, Their existence is being threatened due to the proposed dam
construction across the Kunthiupuzha river in the Silent Valley R, I'. However,
attempts should be made to protect such rare, endangered and endemic
species which ance lost, cannot he re-established due to various conditions,

The species dealt are arranged alphabetically with short notes, past and
present status and the cause of depletion etc. The present study is based on
the authors collections as well as old collections available in MH,

1. AxTisTropPuE SERRATIFOLIA {Dedd.) Hook. f. in Benth., & Hook. f. Gen. PL
2: 647, 1876; Ardisia serratifolic Bedd. Ic, PL Ind. Qr. t. 113 1869
{MYRSINACEAE).

An erect shrub with rusty—viilous branchler towards end. Leaves alternate,
lanceolate, long acuminate with prominent tooth-like servatures and many

'hﬁll“ﬁ“. nF nvnM1nnni mnaralle]l novuree Flawera whita in axillarms numhbe |c Piraite
I-F L lJl-nl- L LR AN d W 4 A bAL LeP

es. Flowers white in axillary umbels,
globose, reddish when ripe.

It is an endemic species reported from Anamalai Hills in Coimbatore Dt
Tamil Nadu. After the type collection, this rare species was not collected. The
authors could collect this taxon from Silent Valley R. F. Palghat Dt., Kerala
during the year 1969 after a lapse of over 90 years.

Distribution: South India {Anamalai Hills and Palghat Hills).
Specimens examined: TAMIL NADU: Coimbatore Di. Anamalai Hills, R. H.
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Beddome 5, n, Acc. No, 29588, KERALA: Palghat Dt. Silent Valley R, F. F.
Vajracelu 33215, Dec, 1969; N, € Nair 56651, Apr. 1978

2. Arrocarprs GovMiEziants Wall ex Trec. ssp. zevranicus Jarrett in J. Arn.
Arb. 41: 90, 1960, A, lafeocha anct, non Roxb. 1832, (MORACEAE).

Lofiy tree with milky latex. This subspecies deseribed by Jarrett Le. from
Woestern Ghats and Ceylon has not previously been distinguished from A,
{gkoncha which appears to be restricted tree lo the north and east of [ndia.

“This new entity is differentiared by the smaller globose heads, and the
longer pednncles of the male inflorescence, by the smooth sarface of the female
head at anthesis and the shorier exsertion of the styles and apparently by the
smailer size and smoother surface of the mature syncarp. In addition, the
collections seen from India have rather distinetive ovate-lanceolate leaves which
are densely greyish pubescent heneath’ {Jarrew. 19607,

Distribution : Sowth India and Ceylon,
The Holowpe Wight 2717 (K was colleeted irom Mangalore in March 1852,

been re-located and collected by the authors. There is only ane lofty tree found
in Panthanthode, wav to Silenl Valley R. F, Palphat Dt., Kerala, Any attempt
o broaden the existing road to Damsite (if Dam is constructed) the iree may be
cut as il stands on the edge of the road in a slope.

Specimens  examined: KERALA: Palghat Dt Panthanthode R. I, E. Vajravelu
49772, April, 1977; N, €. Nair 36831 Apnl, 1978

3. Cwxomerra  TRAVANcORtea Bedd FLo Sel o0 3la0 1873, (CATSAL-
PINIACLEAL;. ]

A lofty rree, leaflets one pair, creamy pink in colour when young, lanceolate,
falcate, acuminate, very unequal sided. Racemes solitary, copious. Pod {lat,
smoother, firm, semicircular, rugose, sesstle, orange when dry.

Gamble reported this rare and endemic specics from Tambracherry ghats,
Wynnad bascd on the collection of R. H. Beddome (1880) and C. A, Barber
(1903). Beddome also collected this species from Fravancore ({Tinnavally)
hills (1873}, During the exploration {rips to various parts of southern region,
this could not be traced out, but the authors could re-locate a few trees in
Siruvam Western slopes, Palghat Dt. in 1879 (after about 70 years). Due to the
expansion of the warer spread area of the Siruvani Drinking Waler Scheme,
road work towards Kerala [rom the dam site is in progress. If the road
is widened in future these trees may be removed, thereby this  species
will be lost.

Distribution: South India (8. Travancore--Tirunclveli, Wynaad, Kerala}.

Specimens exemined: KERALA. Tambracherry ghat—Wynaad, R. ff. Beddome
5. Ace, 18530, 1880; €. A. Barber 5664, 21st. Jan. 1903; Travancore, R. H.
Beddome s. n. Acc. No. 18528, 1873; Palghat Dr. Vattapara --Inchikuzhi, Siru-

Vel IIT Sli]'JES, 14, fi‘.:i'ﬂliﬁiﬂ “EIH"}’ EFIHF I;..];g.
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4. IMbypLOSANDRA LURIDA (Wight) Bremek. var, pourzea (Gamble) Ellis in
Biol. Mem. 4: 106, 18977, Strobifanthes turidus Wight var, beurnea Gambie in Kew
Bull. 1993; 374, 1923, (ACANTHACEAE).

A large shrub, leaves ovate, caudate-acuminate, crenatc with about 8 pairs
of main nerves. Flowers from the old branches, near the ground; bracts,
bracteoles and calyx very glandular hairy, nerves very prominent; fruits with
persistent bracts,

Gamnble described this variety based on the collection from Periya shola,

Madura Dt., lamil Nadu by Bourne in 1897, There are other old collections
'ﬁ\.-r R, H. Beddome in 1877 from p"‘ﬂi—‘-\ Wlle, Madura D b'.l':l' M., A, Lawson

At i *512LEL 11T 22235, dvialilils LS

in 1884 from Sispara ghat in Nilgiri (MH}. The authors cuuld collect this rare
endemic species during 1977, alter a lapse of about 80 vears or more. These
plans are [ound on the slopes near the road, Any aitempt to widen the road in
future, may destroy the plants in large number. This could not be traced out
in other forests of Palghat D¢, including Silent Valley R. F.

Disiribution: South India (Pulney hills, Nilgiri hills, Memmara hills).
Specimens sxamined: TAMIL NADU. Madura Dit, Pulney hills, R. H, Beddome
5. n. Acc. No. 85652, 1877; Perivashola, Boewrne 678, 5th July, 1897 {'Fype
Material); Nilgivi Dt. Sispara, Wight 5. n. Acc. No. 37869; M, A. Lawsen 5. n.
Avcc, No. 37867, 1884. KERALA. Palghat Dt. Minnampara, Nelliyampathy
ghat, E. Vajravelu 49729, April 1977,

3. Evonymus ancuratus Wight, Ic. t. 1033, [B46. (CELASTRACLAE).

A small tree or large shrub with slender branches, voung stems acutely 4
angled or winged; leaves thick, ovate-lanceclate, acute, thickened on the
margins, entirc. [lowers pale purple in cymes with slender peduncles
and pedicels.

This endemic taxon was reported by Gamble from Coorg, Nilgin,
Bolampatty hilis in Coimbatore, based on the collections by R, H, Beddome
in 1869,

Afier a lapsc of about 100 years, this rare taxon was collected In
Silent Valley R. T,

Distribyiion : Souih India (Coorg, Nilgiri, Coimbatore, Palghat).

Specimens examined: TAMIL NADU, Coimbatore Dt. Bolampartty hills, &, 7.
Beddome 5. n. Acc. No. 9882, 1869 (Type material}; Nilgiri D, Ensp.ua ghat,
R, H. Beddome 5. n. Acc. No. 9894 and 9895, KARNATAKA: Coorp,
R. H. Beddome 5. n, Acc, No. 9893.

6. GymneMAa MONTANA Hook. f var. seppomer Hook, f. FL Brit. India 4: 32.
1883 (ASCLEPIADACEAL).
A climber, leaves oblong or oblong-lanceclate, petioled. Ilowers large,

||"I "‘F"LJ ﬂﬁu!ﬁl"ﬁﬂ OV e n]n]‘w‘nuc
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This variety is cndemlc to South India. Hooker described this variety based

on the collection of R. H. Beddome in Anamalai hilis, Coimbatore Dt,, Tamil
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Nadu but Gamble in his Flora Presidency of Madras has not recognised this
variely. But the authors could collect this rare variety from Silent Valley R. T,
in 1966 and the ideutity was confirmed ar GNP and represented in MH by
the above collection only.

Distribution : South Tndia (Aramalai hills and Palghat hills).

Specimens exemined : KERALA: Palghat Dt. Mukkali lorest, £, Fagravelu 27778,
June 1966; Silent Valley R. F. Vajraiely 33276, Dec. 1969,

7. Lastantiius jacwiants Wight in Calentta J. Nat, st 61 302, 1846, (RU-
RIACEAE).

An evergreen shrubh with conspicnous leafy bracts, covered with bulbous
based sirigose halrs; leaves subscssile, oblong-lanceolate, abrupitly and sharply
caudate acuminate al apex. Flowers white, small in sessile cymes,

Though this rare and endemic speries is reported from Nilgiris, Wynaad,
Attapady valley in Malabar and Bolampatty valley in Coimbatore, Liased on
the collections by Beddome, Lawson and Wighi, this species could not be re-
located until 1965, During the year 1965 this taxon could be re-located in
Chandanathode, Cannanore District as well as in Silent Valley R. F. Palghat
I3t., Kerala. Subsequently the collection of this species has been repeated from
Silent Valley R. I'. only.

Distribution ; South India,

Specimens examined: TAMIL, NADU: Nilgiri Di. Sispara Ghat, K. f{. Beddome
5. .o Acc. No. 26334, KERALA: Cannanore I3, Manantoddy, M. A. Lawson
5. no Ace. Noo 26333, lan. 1884, R Wight 5. ». Ao No., 26382, Chan-
danathode, 7. L. fJils 25 238, June 1965; Bilent Valley R, F., £ Vapravelu

DEOR0, e, 1965 27548 Jnnp 1966, 32114 ..!”'h,“- 10435

8. Macuenziea cavpara (T, And.) Ramam. in TL Hassan District, Karnataka
533, 1976, Stobilanthes caudatus T. And. in Thw. Fnum. 228, 1860, (ACANTHA-
CEAE).

An ercct shrub, twings and petioles hairy; leaves lanccolate, long acuminate,
tawny pubescent bencath; Tlowers white in peduncled  heads with small
involucral bracts; bracis lincar-oblong, spathulate, denscly glandular hairy.

Gamble reported s rare taxon irom Soul Canara, Coeorg, Wynaad and

Travancore in evergreen forests of Western Ghats. Hock. { also reported (hi-
species from (he above localities based on Beddome’s coilections (1867). This
species could be ve-collected in 1973 only by the authors aficr such a long gap.
Distribution : South India.
Specimens examined ; KERALA: Wynaad, Brammaglerry, R. H. Beddome 5. n,
Acc. Na. 37809, 37811, 37813, Jan. 1867; Palghat I Mukkali Yorest, E.
Vajravelu 44830, Nov. 1973, KARNATAKA: South Canara, R. I, Beddome
5. 1o Ace. No, 37810,

9. SaprosMA FRAGRANS (Bedd.} Bedd, For. Man, 134/11. 1872, (RUBIACEAL),
A large shrub, leaves elliptic or obovate, abruptly acuminate, narrowed at
base. Vlowcers white, fragrant in small axiilary and terminal cymes.
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It was reported from West Nilgiris, Malabar and Tirunelveli hills of Western
ghats by Gamble probably based on the collections ol Beddome, Tt is very
poorly represented in MIT, This endemic species could be re-collecied during
the vear 1969 after a long gap of aboutr 70 or 80 years,

Dristribution : South India.

Specimens examined: KIRALA: Walaghat {Malabar), 8. H. Beddome 5. 7. Acc,
No. 26462; Palghar Dt. Silent Valley R. [ & Pajravelu 32119, July 1969,
46271, March 1975,

). Tarrnna xmacirica {Bedd.) Bremek. Fedde Report. 37(71; 200, 1934
Pavetta nitagivica Bedd. For. Man. 134/8. 1872, {RURTACTAL).

A shrub, leaves oblanceolale, caudate acuminale, olive green when dry.
Flowers in axillary cymes, with long slender corolla tube,

'This rare endemic taxon was reported from West Nilgiris to Travancore and
Attapadi hills of Malabar in Western Ghats based on the coliections of
Beddome, C. A. Barber (1900} etc. The authors could collect this species only
in Silent Valley R. I'.

Distribution: South India.

Specimens examined : TAMIL NADU: Nilgirt Dt. Devalayam, € A, Barber 2025,
2026, May, [900. KERALA: Tvavancore, Vellava mallay, M. A. Lowsen 5, a.
Ace. No. 26320, May 1889; Palghat 131, Sileni Valley R. V., K. Vajravelu 26139,
Oct. 1965, 49795, April 1977; N, €. Neair 36632, April, 1978,

11. Toxocareus paLciiaTensis Ganbie in Kew Bull, 1922 119, 1922,
(ASCLEPIADACEAL),

A slender twining climber with milky laiex, younger parts with black
ferruginous tomentum; icaves opposite, ellipiic, obovate, abruptly acuminate,
giabrous; flowers, pale vellow, in axillary dichotomous cymes, peduncles rusty
pubescent.

This endemic specics was described by Gamble based on Beddome's collee-
tions from Palghat hills and Anamalai hills. Excepting the above colleciions,
there are no other collection of this rare laxon from any localily. The authars
¢ould re-locate this specics [rom the type locality in the dense evergreen forest
after a lapse of over 80 to 90 years.

Disiribution: South India (Palghat hills of Malabar, Anamalat hills of
Coimbatore District),

Stecimens evamined ! 'PAMIL NADU: Coimbatore Dt. Anamalai hills, £. H,
Beddome 5. n. Acc, No. 32233, KLERALA: Palghat Dt, Palghat hills,
R. H, Beddome 5. n. 32232. (Type material); Silent Valley R. F. E. Varavelu
33255, Dec. 1969.

The above mentioned species collected in Silent Valley R. F. will be
destroyed if the dam across the Kunthipuzha river in the above area is
constructed. Nature direcily and indirectly helps the human race in scveral
ways. Henee, it is our duly to protect the nature for the numerous
benefits which we are enjoying from the same.
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Some Rare Plants of the Tamilnadu Carnatic

K. M. MATTHEW, J. B. BRITTO AND N. RANL The Rapinat Herharium,
St. Joseph's College, Tiruchirapatli.

1. Introduction

(a1 4+ TFF ] ¥ - § 1
1ne data presented below have been collected from The Carnatic Flora Project
(Matthew. 1978 L. 19813 '

----------- ) H TF, LJurL .

Location ; 10°.50" 10 £2°.51' N. and 77°28' 10 79°.50" E.
Arca : 27,794 5q Km;

Duration of field work: 1975-1981;

Distance covered within the tract; 72,000 Km.;

Number of Field days: 564;

Lollection numbers: 28,404.
The conclusions are based ou a survey of:

Flowering Planis : 2260 species from 983 gencra belonging 10 173 (132
sensu Gambie & Fischer 1915-36) Families;
Pretidophytes : 111 species from 59 genera belonging to 33 Families:
G?’mnﬁspcrms : 11 species from 9 genera belonging 10 33 Families,
. A comprehensive enumeration of 31,393 specimens from within the area
8ince mid- {9k century and deposited in RHT, MH, FRC, PCM and HIFP
forms the bulk of Matthew (1981} Within cach Family, genera and species
are arranged alphabedically, and the species cited in districtwise (Tiruchi,

S-’-'-!tm, Dharmapuri, South Arcot) order. The citation itsell indicates the
relative abundance/scarcity of the varinus species.

. The significance of this work (Matthew 1981: 8) is lha:_ it_is thg first flora of
e peninsula to cover the dry deciduous vegetlation excluding the evergreen
(covered in Gamble & Fischer, 1915-36} that can bring into sharp relief the
Composition of the former type of vegetation; one striking linding is that over
one hatf of (e indigenous genera (531/1031) are monatypic.

2. Preliminary Remarks

L A present the frame of reference for the delimitation of taxa are the national
Flora (Hooker, J. 1. o af, 1872.97) and the various provincial Floras,
whereas good monographs whould have provided (ar more accurate
Parameters, Matthew (1978 ¢) has stressed that stringent monography is
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the first puerity in Indian systematic botany, For instance, only carefil
monography van decide 9153, Fernonin shevaropenesiy Gamble s really dis-
tinet from 914, F, monosis C. B, Clarke. or 889, Notonia shevaroyensis Yyson s
different from 888. V. grandifiora DC. As & matter of fact, the carly explorers
of the south indian blis (Pyson, 14932 as clewhere, deeply impressed by
certain variations, optirnisteally” (15 D0 Merenlly proposed too many new
taxa! Over 100 new taxa of mosses were deseribed from the Palni hilis alone
(Foreau, 1930, 1961, 1961, Goeod menographs are not bkely to retain
many of these,

This remark has special hearing on the jerm ‘endemic’, rather over-
exploited since the days of Willis and Memill.

Searching Held work is more than ever beiore required (Matthew, 1978 aj.
Orver 100 species inclunded in Gamble & Fischer {1815-36] have nnt heen
collected sinee their deseription, severil of which are fisted in Heney of o,
(19790, L'rue, primary forests have shrunk fast over the vears but o conclude
that any species has disappearcd would be unwarranted before such habitats
have been carelully searched. Three kinds of inaccessibility may be noted :a)
stze of trees; b distance lrom roadls; {¢) scasonality of certain species, either

of the entre plan, or their fertile stages, rendering from casily sasceptible
ta be missed during seneral colleciions.

The days of general collecting are largely over. Specialized collecting in
view of monographs 1s urgent. Some expertence will show that genera like
Impatiens, Caralbima, Ceropegia, Theriophonum, among many othevs, need
fiesh collecuon for any meaningful monography (o be done.

The facy that species ke Aerider ringens C. Tischer, Lilinm neilgherrence

Wight, Saryrian ngpaiense 13, Doncete, though sritlavailable on the Western
ohars, have nearly been exrerminated an the Servarayans (Shevarays), is
indicative of what can bappen unless effective conscrvation measures are
taken (Matthew 1981 : i04-106),

Within the Carnatic, apart from destruction of primary forests, water
pollution is the only significant agent for destruction of vegetation, except at
Mettur where chemical elHuents have altogether wiped out the vegetation
in their course.

though some aliens Lke Lantena, Dodonea, Ageratum, Bidens and Parthenium
have transformed the vegetation!

Provisionally the nomenclature of Gamble & Fischer (1915-36) is followed.
All the species lisied are preceded by the enumeration number (in Matthew
1981} for easy reference,

Data are organized under two main headings: Shrinking distribution, and

RPN RN I I PRI
LI L AL EILIRL.
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(a) Trom destruction of primary habitats (Matthew 1981 104-106). Many
species, by themselves, are not vare, but owing Lo the obligate association with
the habitat, these disappear along with the habitats, Tt should be noted that

all the species listed below are from the Servaravans!

{i’ epiphytisin, moisture, total shade :

99658, Psilotum nudum (L, Grishel,

2257, Lyenpodium macrostachys Hook

(it} bogs, shaded ravines :
2270. Osmunda regalis L.
27. Mahonia leschenmdtii Takeda
(i1} grassy downs :
Y069, Swertin corymbosa Wight
194, Linum mysorense Hevne

-—

{13} over-exploitation
(i) Ornamentals: 1854, Liliumm nerighe-
rrense Wight
1739. Aerides ringens
(L. Iischer

210, Impeeliens aeaulis Arn,

2271, Anremia schimperiana O, Pres]

1804, Satyrium nepalense 1. Don

(11} Pharmacology: 623, Drasera peltata Simith

(iiz) Tunber
saniglinus L.1.

491, Plerocarpus

264, Smmeratia apetala
Buch.-Ham.

261, Xylocarpus obovatus

Adr. Juss.

{the last two 1n the mangroves),

fe) Restricted Distribution (and rarty):

44, Ladaba trifoliatec Wight &
Arn. {only 2 localives)
1252, Neaspmum laciniatum Klein

(d) LEndemism :
532. ernia zeylonesis Pers.

1029, Decalepis hamiltonti Wight
& Arn.

1572, Agrostistachys maingayi Hook. I

1032, HMemidesmys indicus 1R, Be. ex
Schultes

The mangroves are a special case ot endeniism, and two species have been

mentioned under b, iii,

On the Kalrayan jaghirs is whal may be termned an endemic pocket with a

notable assemblage of such species.
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(e] Suspected extinction

215 Arhorira 1;:{;\.’:‘n;nf_n T2 a1 14173 # JHE Ry PV PR § S I

A LF LSRRI Ll fOERCTINME AN, | Qg o FEE A FES L EMIOHIC 3L,
(2 idenufy’

630. landelia rheedii Wight & 1851, Dipeads mudrasica C. Fischer &
Arn. & TDarnes.

1366, Fvacum perroteliz Griseh,

(f) Collected after 50 years :
161, Sterculia popuinifoiia Woxb. 626, Bruguiera conjugata Merr.

281. Hippocratea grahami Wight V843, Siemona tubcrpsa Lour,
B EXTENDED DHSTRIBUTION (Appendix)

Preliminary observations :

{1} 2366. Gretum wla Brongn., 94. Elatine ambigue Wight, eic., are not rare, once
the habital is recognized.

(21 The known distribution of 101, Sherea falure Roxls. and 365, Hardwickia
binata Roxb, has been much extended southwards during the Project.

(31 An important contribution is that a large number of species found only in
evergreen forests have ieen collected within the Carnatic; this jong hst
1s appended hoping that one species or the other might proveke interest or
querics.

4. Alphonesea sclerocarpa Thwaites 603, Osheckia chinensis 1.,
12. Miireogiva heyneana Thwatves 783, Lasnanthus truncatus Beddome

78. Polygala telephisides Willd. 822, Stylocoryne monosperma Wight &
& Arn.

94, llatine ambigua Wight 943, Chrysaphyllom roxburghii G. Don
147. Buettneria herbacea Roxb. 1205, Limnophylia roxburghti (x. Don
216. Atalantia missionis Oliver 1337, Strobilanthes walkeri Arn. ex

Nees
408. Dalbergia rubiginora Roxh. 1360. Lippia unica Ramark
248, Amoorg canarane Iliern 1572, Agrostistachys maingayi Hook, {1,
257, Soymida febrifuge Adr. Juss. 1612, Euphorbic lorlilis Rottler ex
Wight
260. Walsura piscida Roxb. 1613, Exeoecaria rebusta Hook. t.

267. Apodytes beddomei Masters 1663. Symphpliia  mallotiformis
Muell.—Arg.
268. Pyrenacantha volubilis Hook. 1811, Vanmilla walkerine Wight
566. Mezonewrum cocullatum 1927, Alisma reniforme D, Don,
Wight & Arn,

ol s T = ra - r a - Ja _a o0
620. Drugwera conjugnia Merr. . Todamogeion cruipus L.

—
oo
a2
—
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4. Conclusions

There is a healthy awareness in the world and in India about the urgency of
nature conservation (Henry et al., 1979; Jain 1970; Matthew e al., 1975), During
the past decade alone a number of impeortant journals exclusively dedicated to
the subject have been appearing: Lnvironmental Conservation ({Switzerland),
Tiger Paparr (Maulayasia), and Environmental Awareness and Hornbill inside India
itselll The World Wildlife Fund itself is indicative of this global awareness.

Despite all these, the notc of alarm rajsed in Matthew {1981 T04-106] should

Need for Careful field work is pressing, The tendency to compile lists of vare/
threatened plants from literature or from the thinner herbarium folders is to

l\.q P g |
B QISLOUTagta.

As for the Tamilnadu Carnauc, a comprefiensive censs is under preparation,
which can however be finalized onlyv alter all the 3 volumcs of the Flora are

published [early 1983).
The table of monotypic genera given below indicates significant distributional
patterns characteristic of the peninsula {evergreens excluded).

be taken at its face value.

Table showing the number of taxa for the Tamilnadu Carnatic.

Monotypic Genera

Groups Families Genera  Species Tndigenous Alien
Angiosperms 173 (132} 983 2260 488 £
Pteridophytes 33 5% 111 41 —
Gymnaesperms h 9 11 2 5
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Extended Distribution of Endemic Plant species on
Tirupati Hills

K. NARAYANA RAO AND K. RAJA RIEDDY, Depariment of Bofany, S. V.
University, Tivupaii,

Endemic plants can be defined as a population or species with narrow

i la [

physiological or other restrictions which limit them to special habitais or very
restricted geographbic range or bolh. The present study is concerned with the
endemic plants of Seshachelam hill ranges of Andhra Pradesh which were left
unexplored until recent times. Phe following endcouc plants namely Plero-
carpus santalinus L.f., Terminalia pallids Brandis, Syzpgium alternifolium Walp.,
Shorea tumbaggaic Roxb., Pimpinella tirupatiensis Bal. & Subra., Cycas beddome
Dyer, Boswellia ovalifolia Bal. & Henry, Phoenix jurinifera Roxh., have been
studied with reference to the areas of their distribution at dificrent ecoclimatic
conditions on the hills.

Cycas beddomer Dyer, grows on the leeward side of Narayanadri as loose
patches with 20-30 plants in cach paich in a 10-15 m? and about 3-10 such
patches occurin a 100 m® On the inclined platcaux of Gogharbham hills,
the pattern of distribution is rather poor having 3-4 such patches in 20-30 m?
possessing 3-4 stunted plants in cach patch, reaching about teot height compet-
ing weakly with the other dominant endemic taxon, Phoenix farinifere which is
al higher plane in the so called evolutionary ladder. 'LThe slopes of Papavina-
sanam area which arc rich with an undergrowth of grass mainly of Cymbopugen
coloratus have been supporting in among hall burried boulders, Cyweas beddomei
in a more ot less large number of patches with a relatively more number of
specics in a selected 100 m square. Special adaptations in this particular plant
species over (reas circinalis, are the starchy, five reststant stems with suckers, the
hard rachis, and the sclerophyllus, recurved, hard pinnules, The pattern of its
distribution in undisiurbed arcas is relatively more domicant as compared to
the other shrubby species other than Phoeenix farinifera. 'I'his species does not occur

Ternloase MUY mm o~ dben lille s dnn sindiimal i ditiame
DWW Juu T QI L0808 UOCT Nadilddrar COIAIniins,

Phoenix farinifera Roxb,, has been quite wide spread in its distribution as
compared to other endemics and occupy arcas upto 300 m on the hills with
gregarious distribution on the upper hill slopes. About 120 1o 200 plants have
been found in a 100 m square in Gogharbam dam area. The undisturbed
Narayanadri slopes, Akasaganga, Papavinasanam, Chakra theertham and
Seshadhara theertham areas support 20-30 plants among other shrubby native
perennials in a 100 m square, The special adaptations and the distribution
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3
nottarne of thic on
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and thorny leaves with more waxy coating to cut down transpiration, and the
spadices with long stalks supporting the rnits which facilitaic long disiance
migration also by bears and Man, The summer fires would least affecr the

Plergcarpys santalinus L0, o ravine loving endemic tree is ol considerable
importance due to Lis hlgh market and export value. This spectes grows

at Lo oliii, abiove L | PR [t [ PR r—— |
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sides of the valieys, In undisturbed areas the plants can be numbered from
50-50 in a [0U m square. In open arveas it has rather resiricted distribution and
stunted  growth, However, rthe arcas of lis occurcence arve inclined slopes
Papavinasanam, Akasaganga, Narayvanudrt, Thumburakona and Ramakrishna
theertham. It is more dominant in its distribution pattern as compared to the
other related species, Plerocarpus marsupizm. LThe special advantages that this
taxon cnjoys are the witoliatcly compound thick shining leaves, rapid growth
and heavy fruit-sct. The thick pericarp and winged nature of the fruit would
also make it five resistant in addition to its dispersal to longer distances and
congenial habitats. Thus, it iy better suited in its adaptations as compared to
the sparcely distrilnrted £, marsufiium.

Shorea tunbaggaia Roxb., forms a2 narrow grove loving huge trec which is
mostly confined to altitudes above 750 m. 'This endemic treg requires highly
specialised soil and physical conditions {or its proper growih and perpetuation.
Its distribulion is rather sparce as compared to the other related species S. fafura
which is well adapted to the upper hill slopes on the hills, This endemic taxen
distribution is rather agreeing ruore 1o the definition of the endemics in heing
very restricted to such specialisecdt habitate of deep ravines with lot of humus and
percolation. fts sparce distribution can be correlated with less coriacious lcaves,
deep wvalley habiiat, small winged fruits and relatively less fruit scliing
as compared to the widcly ocouring, 8. tefure on the lalis,

Terminalia paffide DVrandis, is a medium sived endemic tree which  iorins
dominant populations on hill plaieaux over 500 w1 and is richly distributed in
Papavinasanam, Akasaganga, Garudadhri and Vrushabladri plateanx (30-30
plants in 100 m square) and is well adapted as compared to T chebuda a closely
related species. s survival and relative dominance might be due to thick leaves
and high fruit setting,

Syzygium alternifolivm Walp,, also Jorms a dowinant taxon ol the upper hil}
plateaux in addition to its disiribution on slopes and vailey tops. Lt is distributed
in  Akasaganga, Papavinasanam, Narayanadri, Chakra theertham and Kuma-

radhara theertham plateaux, roughly aboul 20 to 30 percent of the other
mediumn sizerdl tree species in a sclected 100 0 square. Lis sisier species S, cumnt

is very restricted above 400 m and less adapted to the plateaux lile. On the other
hand S, alternifolium has spectally ¢volved in having very thick leaves and hard
sceds which might have lelped its distribuiion and establishment against ithe
odds of moisture fevels and undavourable physical conditions.
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Pimpinella tirupatiensis Bal. & Subr., & a herbaceous endemic of seasonal
accurence with an underground perennual taberous root, resembiing much jike
that of carrot and with an aewvial, dimorpbic basal and cauline foliage. It is
predominantly distibuted on inclined open slopes of Jamali theeriham,
Kumaradhara thecrtham, Akasaganga and Sesha heertham. Four w five
bundred plants bave been recorded at a thwe with their above ground loliage
and {lowering in a 100 m squarc a little aiter north-east monsoon in Janiali and
Sesha theertham arcas. No other species of herbaceous umbellifers are adapted
to this region. It forms the queen of herbacecots vegetation during favowraise
season. ‘['he survival of this endemic might be due to its adaptations through
subterranian tuberous habitat and through the diswibution of scecls, producing
fong, herbaceous acrial stems Ieaning on other bushes.

Boswellia ovatifelic Bal, & Henry, grows as an endemic i a nurow belt of
lower hill slopes ranging in height from 200 1n to 330 m where the physical and
soil conditions are more critical (o the survival of many tree species. Distribution
within this belt appear that the seeds germinate and survive better than those
distributed in lower and higher clevations. This taxon shows good correladion
with the changing climatic conditions and bear green foliage during favourable

conditions and remain bare during [lowering, especially {from February to
Alvrnh ced vamdil the aloet
AWR L] 0L CATAWA LARLIIA RLIlAr OLiAL L
with flakes of thin pecling of papery sarface bark which might help in the
survival of this taxon in scmiarid and crvoded lower hill slopes. The flowering
and fruiting of this ¢ndemic species is (remendousiy large to ensure maximum
distribution.

o]
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From the foregoing account it is rather clear that majority of the endemics
have been morc specifically adapted as compared 1o their sister species oceuring
as wides in this region. s also clear that these endeonics bave been well adapted
in this semiarid zone and the adaplive fealwes are very sighilficanily correlaied
with the physical features of the environment. Te s thevefore, concluded that
the following endemics Prerecarpus santatines, Cyeas beddomed, frrminelia pallida,
Spgpgiam alternifoloam, Pimpinelln tyupatrensis, and Phoenix furinifere voight be of
recent ‘origin with specialised adaptations based on their distribution areas
survey and dominance, while Sasrea twmbaggnia and Bogwellia vvatifolic might
appear to be relics of the ancicnt populations.
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Threatened Plants of Tirupati and its Environs

K. NARAYANA RAOQ AND K. RAJA REDDY, Department of Boiany, 8. V.

itversity, Tivapati.

The rapidly changing global conditiens due to terrestrial and atmospheric
variations around this planet and perbaps from extra (erresirial inductions,
have resulied in gradual depletion of habitable regions (or proper perpetuation

and survival of some plant and animal specics. Of the several zones of the globe,
the tropical regions have been known for their rich flovistic wealth in terms of
rich population growth and the number of species as compared to any other
region on the earth. Tirupaii lies between 79°19" to 79°23" and 13°37' 10
13°43" in the district of Chittoor, Andhra Pradcsh; abour 160 km west of
Madras, This region was not surveyed botanically till recently as it was prohi-
bited from survey for several reasons. The recent studies have revealed that
this area is Horistically very rich due to varied ecological conditions. About
1470 species helonging to vascular planis have been recorded, The poputation
densities and the survival and perpeination of several plant species have heen
hampered due to rapid march of acute arid conditions,

The present study is concentrated mostly on such species whose survival
and perpetuation has becn variously threatened in different coosystems at
different heights on the hills. The following species have been recorded as threa-
tened. Some of the tree species such as: Diospyras ebenum. Shorea tumbaggaia.
Givotia rettleriformis, Carallia integerrima, Mangifera sylvatica, Pterospermum heyneanum,
Polyalthia cerasoides, Scolopia ecrenata, Wrightia tomentosa, Aniidesma ghaesembilla,
Walsura trifofiate are restricled due to denndation, summer firing and grazing
giving rise 1o sther shrubby species adapied to such changing elimate, Of the
sirub and herbaceous species of threatened nature Phyllochiamys spinosa, Polyalthia
kerinti, Cleistenthus patulus, Drynaria gersifolia, Habenaria furcifera, Colebrooken
oppusitifotia, Peperomia dindigulensis, Dioscorea belophylla, Dicranopteris  linearis,
Hlechnum orientale, Asplemium folcatum, Schizoloma  ensifofia, Hemionifis arifolia
are important. In the plateaus, Gmeling avhorea, Terminalia paniculata, Homalivn
zeylanicum, Decalepis hamiltonii, Taxillus lomentvsus, Vanda spathulata, Ampelocissus
tomentosa, Cissampelos pareira, Apluda aristata, Rhynchosia suaveolens, Sageretia
parviflara, have been located. The plants on depleted hill slopes are Diospyros
monlana, Sapium insigne, Lepisanthes tefrapiivtla, Osyris wighiiana, Canthium diceocum,
Premna tomentosa, Figeourtia ramonchi, Clematis gouriana, Cualicopleris floribunda,
Cefastrus paniculatus, Coleus barbalus, Dicliptera cuneata, and such others. ‘The hil
tops usually rich in Disophylia mysoraides Palycarpaea aurea. Cyanotis arachnoides
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and Fustivia micrantha have been reduced of their populations, The down hills
which arc frequently subjected to overgrazing, cutting and summer firing
have shown reduction in the pepulation size of the species such as: (fyrocarpus
americanus, Cocklospermum gossypium, Lagerstrasimia parviflora, Plevolabium indicum,

Randia candolleane, Paveila tomeniosa, Rivee srnata, Acalypha alnifelic, Cassia absus

A Tl P T I P ‘.T 1i|'| N ES +l'u=- mlaire are ol avc\rl s 'r‘:it:rn'nﬂ ol nn
A FrHaT !!JHIHJ.L[H(L( Rlacdiny LRL l_uul.l G A CiCRred off i 1avour ol ot

tion of buildings, roads etc. and the natural plant populations have been
replaced with most of the exotic plants. Consequently the native species such as
Diospryres chlovoxylon, Capparis sepiaria, Phoenix humilis, Sarcostemma acide, Ceropegin
inncen, Leptadenia reticulata, Jornia diphylla, Polvgale ranancamiana, D. eriopiera,
Microstesium  ciliatum, Tragus racemosus, Deolichandrone  alrowirens, Ophioglossum
graminum, have become very rare.

Some of the other spectes which are acutcly threatened are Fussiens repens,
F. suffeuticosa, Spilanthes acmella, Hypericum japonicum, Fhygrorhiza aristata, Ardisia
solanacea, Xanthoxylum svalifolium, Orexylon indicum, Semecarpus anacardium, FMoma-
lium  zeyplanicum, Anamiric cocodus, Iontada seandens, Ospriv wightione, Psilotum
nudum, Dioscorea belophylla, Rionchosia albiflora, Piper trichostachyon, Cvelen burmanni.
Frolvulus nummularia, Homalium zeplanion, Begonia malabarica, Pittosporam fluribun-
dum, Cissampelos pareira, Scolopia crenata, Neolitsea foliosa, Litsea deccanensis, Fusticin
betonica, Arundinella setosa, Hemionilis avifolia, Sbeblus laxoides, Plewraskylia  wightii
and Colebrooksa oppositifolia. The populations of these specics are gradually
decreasing mainly due to changes in the habitats.
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Observations on Rare, Imperfectly known and
Endemic Plants in the Sacred Groves of
Western Maharashtra

V. D. VARTAK, Makbarashira Association for  the Cultivation of Seience, Pune,
India,

Introduction

The practice of dedicating {orest groves to deities s common in India (Kosambi,
1962; Vartak and Gadgil, 1973). A forest preserved on religious grounds is
known as a ‘Dev-rai’ or ‘Dev-rahaii’ and is assumed (o be an abode of 1he
Forest God. Er is amazing o sec these most fuxurient climax pockeis of forests
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groves have Been compleiely immume {rom human injerference due o religious
beliefs {Vartak and Gadgil, 19813,

These sanctuaries are afforded protection through the grace of some deiiy.
Thus removal of any plant material (even a piece of dead wood), or killing any
animal from the sacred grove is tahoo (Gadgll and Variak, 1975, 761 The
villagers seem to respect this tabeo sincerely even today, Village folks helieve
that hreaking these laws may result in serious illness or a violent deatk. Such
sirict taboos have led 1o the preservation of forests in virgin condition. Fhe
sacred groves are, therclore, relics of the forests that must have once covered a
large part of Western (Ghats.

The climax type ol vegetation in the sacred groves exhibits a diversity in
species of rees and other varions life forms dependent for their very existence
on trees, huge climbers, epipbyics and other shade loving plants. With
the felling of the forest all around the sacred grove, these have become the last
refuge {or many plant species requiring special habitat prelerence. The sacred
forests are also of great silvicultural intcrest and serve as indicators of' the
natural productivity of the region. It is, therefore, imperative to survey these
sacred forests and properly assess their vole in nature conservaton (Gadgil and
Vartak, 1973).

Climax vegctation in sacred groves is always very nch in their species
composition, As such these sacved groves serve the vital function of preservation
of plants which bave hecome very rare or extinct elsewhere. The author has
heen intercsied in the ethnobotanical studies of the tribal communities from
the Western Ghats (Vartak, 1980; --studied number of unmolested forest
paiches or Der-Rais. He was surprised 1o observe a treaswre trove of plant
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speeics. These observations initiated the author to undertake a critical study
of such interesting plants which are rare outside the area bul growing naarally
and Tuxurienudy in the well protected grove and near aboul. This article deals
briefy with the collection of such rare plant species. Due o indiseriminate
forest cuiting, natural habits of the various indigenous and endemic species
are in danger. Special elforts will, therefore, he made to study the Horistics and
environs around such plants.

Pregent article includes ennmeration of 38 species of endangered endemic
plant species from 12 selected sacrexd groves along the Weslern Ghats.

PLAN OF WORK
From 200 sacred groves vecorded so far {(CGadgil and Vartak, 1921) only 12
arcas were visited for recording composition of the flora and vegetation. Most
of the groves represent hilly terrain and heavy rainfall during the monsoon.
T L T | | O 1 . TOO = i -. 1601 f S
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recording data.

No.  Location Nearest Village Area Deity
{hectares)
1. Ransai Karnala 23 Vardani
2.  Kalsubai Rari 3-0 Kalsubai
3. Nagfani Bhumashankar 30 Asra
4, ‘'Talai Sinhagad 80 Taleshwari
5. Ambavada Bhor 30 Nageshwar
6. Rairashwar Bhor 80 Raireshwar
7. Dhup-rai Hirdoshi 5-0 Durgai
8. Gani Mahad 115 Kalkai
9. Vaghajai Rajgad 4-0 Vagheshwari
11.  Kanakeshwar Jirad 3-0 Somaijl
12.  Javh Mahabaleshwar 10-0 Janai

The plants collected during these visits have been carefully examined in the
laboratory and their identification confirmed by reference to the corresponding
spectmen sheets in the Herbarium of Botanica! Survey of India (W €} Pune.

i w { ¥ '
species of doubtful identity. The voucher specimens have been deposited in the
Herbarium of the Maharashira Association for the Culuvation of Science,
Pune 411 G04.

The sequence in the following enumeration follows Bentham and Heoker's
system with relevant modifications. Under each species have been given (a)
Currently accepted Boranical name, (b} flowering and {roiting time, (¢} brief
outstanding morphological features, (4) {ficld notes, (¢) specimens cited,
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ENUMERATION OF ENDANGERED BPRCGIES FROM THE SACRED
GROVES

Ranunculaceac

CreMaTis wicnTiana Wall, ex DG
Fi, and Iy, ; Dec.—]Jan.

A woody climber. Flowers golden yellow, velvety, showy, about 6 cm in
diamcter.
Notes: A very handsome species often cut by passers. Now a days scarcely scen
at Mahabaleshwar. Apparently endemic and restricted to highest ghats,
Spectmens cited : Raireshwar grove: HMAUS, 1528,
TuaLicTRUM DaLzELLI Hook,
Ft. & Fr. : July—Scpt.

A slender, much branched suberect herb. Flowers white in lcafy panicles
crowded at the ends of the branches.
Notes: In the literature it is mentioned as one of the rare plants resiricted to the
mountainous part of the high rainfall region. Recorded fram few lacalities along
the crest of the Western Ghats,
Specimens cited: Mt. Kalsubai-grove; Rairashwac-grove: HMACS, 10042,

Menispermaceac

TiNOSPORA MALABARICA Micrs.
Fi. & Fr. ; Apr.—June.

A large climber on lofly trees. Young twigs covered with whitish tomentum.
b ] ar=-1 nﬁﬂAi'l!nllﬂ

l.l el Lld LEE l.f"\.ril.\#-“I\o‘\.l-J

Notes : Due to indiscriminale cutting of trees, this majestic liana is now an the
verge of extinction, There are still luxurient climbers in the sacred groves ol
Kanakeshwar.

Specimens cited : Kanakeshwar-grove : HMACGS, 840.

LSRN o W O Y A
LR P & L] ]

Capparidaceae

Capparis MOONT Wight.
Fi. - Oci—Nov., Fr. : Mar.—Aug.

A large climbing shrub armed with stipular hooked spincs. Flowers white,
large, showy, 810 cm acrass, Truit amphisarca, 5-7 ¢m in djameter.
Notes :'I'be plant is hunted for its hard shelled troit, which belicve to posscss
miraculous medicinal properties. Now 2 days becoming rare.

Spectmens cited » Dhup vahat near Hirdoshi : HMACS, 211,

Balsaminaccac

ITMPATINNG AGUALIS Arn,

FLS Fr - Fn"l’l! —Now
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Ephcrnieral herb, perennating by tubers. Flowers pink, beautiful, 3 em across.
nt species usually seen along the wet vertical clifls,
fndangered due {o the gradual destructiou of it natural habitat,
Specimens ciied ; Rajgad-grove : HMACS, 825,
IMPATIENS PULCHERRIMA [lalz,
Fl. & Fr. : Sept.—Oct.

An erect much brauched herl, 30-45 cm high. Flowers violet purple, 4-5 cm

Acoe . o T o
o VUECY LJ)\.LI.CIUUI}-' ALK &

across. One of the most beautiful balsams having large and showy flowers.
Aotes ¢ Usually seen along the {ooipaths in dense {orests. Rather rare. Fademic
in Western Ghats,

Specimens cited : Ambavda-grove : HMACUS, 859,

Burseraceac

Caxariu™ sTriotiM Roxb,

A large lofty tree. Leaves imparipinnatc, large. I'lowers small, in short
branched, axillary panicles. Endemic in W, Peninsula.
Notes ; Typical constiluent of evergreen forests, It is now on the verge of exting-
tion due to indiscriminate forest cutting. Therc are, however, some well grown
trees of Ral-dhup in sacred grove of Dhup rai near Hirdoshi,
Specimens ciied ; Dhup-ral ;: TIMACS, 930.

Fabaceae

CROTALARIA LEPrOsTACHYA Benth,
F. & Fr. : Oct.—Nov.
A stiff erect herh about 2 m tall. Flowers bright yellow in werminal and
lateral manv Howered racemes.
Netes - Apparently endemic in W. Peninsula.

Specimens ciled : Mahar dar, Sinhagad : HMACGS, 1521.
DES‘.\iGDIUNl PARVIFLORUM B'cl-kl;’l‘+
Fi. & Fr. ! Sept.—0Oct.

An erect herb about 13 em high. Flowers rosy pink in lax terminal racemes,
Aoles @ An interesting spetics showing intergencric features ob Afysicarpus and
Desmodium.

Specimens cited @ Rajgad : HMACS, 1745.

ATvLosia SERICEA Benth,
Ft. & Fr. ; Oct—Dec,
An erect herb, 60-120 cin high. Flowers vellow, axillary, solitary or in pairs.
Notes @ Indemic in W. Peninsula.
Specimens cited : Mahur-dara, Sinhad ; FIMACS, 1463,
FLEMINGIA NILCIRIENCEE Wight
Fi. & Fr. : Oct.—Nov.
Prostrate herb, diffuse, pubescent. Flowers dull purple in terminal heads.
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Notes : Apparenily endemic. Occeasionally seen amongst boulders on hill wps,
Specimens cited ; Kalsubai-grove : HMACS, 1805,

Cacsalpiniaceac

£ asera KLEINIT Wight & Arn,
& Fr. : Oct.
Perennial, much branched herb. Flowers vellow, 1-3 together in the leal axils,
Notes ; 8o [ar reported from some restricted areas of N, Konkan,
Specimen Cifed @ Karnala-grove : TIMAUS, 2538,
WacaTEa sPICaTa Daly.
F. & Fr. ; Jan.— Feh,
A robust woody climber armed with sharp spines. Flowers scarfet yellew in
densec spicate racemes, sometimes 30 em long.
Noles ; Lndemic in W, Peninzuia.

Uhornane crtad » Tlhinnerat, Thivdaelii e A r1a s _oerees AL b
uyvvy;;[u:lu L L o) - M--\Qr -I--’ AL AL 1 B RLLL -ATLLEA S L 2 RET RS .\.f‘u> e b e
Mimosacrae

EnTapA PURSAETHA DU, (Entada scandens Benth.)
Ff. Mar. Fr. Apr.-——June.

120 em long. Flowers pale vellow in pendulous spikes,

Netes : The species 1s on the verge of extinctien due to the elimination of lofty
{rees,

Specimens cited ; Sacred grove near Rajgad recorded on Dee, 1974,

Begontaceae

BrcoNIA CONGANENss A. DO,
F. & Fr. : Aug—Oct.
Succulent herb, about 50 cm. high; roots tuberous. lowers rosy-pink on
elongated dichotomous peduncles.
Notes : Found on moist, shady vertical rocks during inonsoon.
Specimens cifed | Karnala-grove, HMACS, 3343,

Umbellilerac

PrUGEDANUM GranbE O, B, Clarke
. & Fr » Aug. ~Oct.,

i Tahlhraie yyraariseaal Teoaela T wvn el F'lovwrrsie aren? e I | . v e b3y Tuere vy ]
WIEGTIRAS DOTEANI&aD 00T, 1 IT g0, 2 VO YOLOWIkI Wil iR Solpouna
umbels.

Notes : Apparently endemic in Western Peninsulia. Fruits used in local inedicine.
Specimens cited : Rajrashwar-grove. HMAUS, 3416.

HiracLeum pixpa Dalz, & Gibs.

Fl. & Fr. » July—Aug.
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An ercct cphemeral herb, perenmating by root-stock. Flowers white in
terminal umbel, radiant.
Notes : Root stock is edible and more delicious than carrot, invariably picked
up by local inhabitants.

Specimeny cied ; Bhimashankar, HMXCS, 34,

Rubliaceac

GARDENIA CUMMIFERA Linn,
Fl. & Fr. : Feb.- —june.

Asmall shruly or small iree; buds vesinous. Flowers whi
1-3 together.
Nodes : Very common in Kankeshwar-grove & Karnala-grove; elsewhere rare.
Cultivaied.
Specimens ¢ited ; Karnala-grove. HMAUS, 3577,

¢ changing 1o yellow,

-

Asleraceae

CenrraTHERUM TENUE (. B Clarke
Fi. & Fr. : OQc—Nov.,

An erect, dichotomously branched herb. Flowers purple in many fowered
terminal or leal opposed heads.
Neter : Apparcntly endemic and restricted (o highest ghats.
Specimens cited © Karnala-grove. HMACUS, 3892
LAMEPRACHENIUM MICROCEPHALUM Benth.
FlL & Fr. : Oci.—Now.

An erect herb 5¢-60 cm high. Leaves clothed heneath with white tomentum.
Flowers purple, showy, in nuinerous loose heads.
Notes : Endemic and restricted to highest ghats,
Specimeny cited ¢ Rajrad-grove, HMACS, 4152,

Apocynaceae
BraumoxTia JERDONIANA Wight
Ft. & Fr. : Nov.—Dec.
A farge climber. Flowers white, 8-10 cm long, infundibuliform,  showy, in
terminal rusty-pubescent cymes,
Notes : Apparently endemic, It is on the verge of extincuon due w the

indescriminate forest destruction,
Spectmens cited : Recorded in sacred pgrove near Amboli, 1dec, 1974,

Campanulaceae
CaMpaNULA ALPHONSIH Wall,
& Fr. : Oc-—Nov.
A decurnbent herh; siems many from the base. Flowers violet, campanulate,
solitary or in lax terminal cymose panicles.
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Notes » Apparently endemic in hilly regions of the Poona 1hstrice.
Specimens rited : Talai-srave. Sinhagad, HMACS, 4463,
CrPHALOSTIGMA FLEXUOSUM ook, f & Thoms,
Fl. & Fi, ; Nov,— Der,
An crect herb, 15-20 o high, lowers pale blue in lax racemes.
Notes » Apparentlv endemic in Western Peninsula. Usually found  amongst
short grasses in [orest undergrowih,
Specimens cited : Talal-grove, Sinhagad. FIMACS, 4477,

Asclepiadacene

HrmipEsMus mvpicis R, Br.
Fi. & Fr. : Most of the vear.

Perennial prosirate or vwining shirubs, Flowers greenish purple, crowded in
to sithsessile cvmes.
Notes : Common in Western India but likely 1o face indescriminate cutting
due to its promising medicinal importance.
Specimens clied : Rajpad-grove, HMAQS, 4726,
CerorrGIs LAWI Hook. f.
FI. & Fr. @ Aup.

An erect herb 36-40 ¢m high, perennating by rubers; wber 4-6 cm diam.
Fiowers yellowish green with red sireaks in pendulous cymes.
Notes : Fphemeral species seen in sandy much exposed arca and amongst the
boulders. Tubers are deficious and often picked up by local people.
Specimens cited : Raivsshwar-grove. HMACS, 4771,
CEROPEGIA oCoULATA Hook. [,
Fi. & Fr, ; Aug.—3ept.

Herbaceous twiner, perennating by (ubers. Flowers greenish purple in 4-8
flowered umbellate cymes.
Notes : Endemic in W, Peninsula. Tubers are edible and often hunted
by village folks.
Specimens eited ; Talal, Sinlugad. HMACGS, 5349,

Centianaceae
EFxacud BICOLOR Roxh.
Fi. & Fr. : Aug—Nov.,
An erect annual, reaching 60 cm high. Flowers bluish whiie, showy in copious
terminal glabrous cymes.
Notes ¢ Extremely elegant speeies often fall victim to human greed.
Specimens cited : Rajai-grove, Rajgad. HMACS, 4433,

Boraginaceae

FARACARYUM MaLaBarlcUy (. B, (Tarke.
Fi, & Fr. : Nov. Dec,
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An erect herh 30-80 em high, Flowers metel blue in numerons terminal
racemes {orming a donse corymb,
Notes » Apparently endemic and restricted ro the hill tops of the Western Ghats,
Specimens cited : Rajead-grove. HMACS, 5085,

Convolvalaceac

Porana mMataparica C. B, Clarke,
FI. & Fr. » Qct.—Nav,
An extensive climber, Flower white in lax panicles.
Notes : One of the most beautiful wild species when in full hloom, Oflien cut
by pagsers. Endemic in W, Penningula,
Specimens cited, » Kalsubal-grove. HMACS, 9293,
ARGYRETA cUNeATA (Willd.) Ker-Gawl.
& fr. : Tuly-- -Sepr.
A shurb usually ereet but tending to climb when growing near the sappari.
Flowers bright purple, tubular, intundibuliform,
Notes ¢ Beautiful wild species, reputed for its various medicinal uses,
Specimens cited @ Rangai, Rajgad. IIMACS, 5120.

{robanchaceae

CHRIsTISONIA Lawn Wight
i, & Fr. ; July—Aug,
Herbaceous roct parasite, Flowers dull white, showy, minucely pubescent
with vellow eye.
Netes : Endemic in W, Peninsula. Total root parasite on Carvia.
Speciniens cited : Ambavada-grove, HMAC'S, 5744,

Lentibulariaceae

UtRcULARIA ALBO-0OERULEA Dalz,

Erect herh. Flowers large, fragrani, bluish-purple with a white eye and  vellow
do,

Notes : Apparendy endemic in high rainfall region of the Western ghats,
Stecimens cited ! Wairashwar-grove, HMACS, 5746,

Aranihacene

TruxBeRGIA MYSORENsIS T Anders.
MO By OUer—Now.

An extensive glabrous climber. Flowers purplish green in long lax pendant
rAcemes.
Note o One of the ornnamental wild climbers often hunted for its showy flowers,
Stecimens cifed ; Ratvashwar-grove; HMACS, G122,



Observations an Rare, Imperfoctly known and Endemic Plants 177

Preocavrus rirortk: (Clarke) Bremek.
Ft. & Fr. : Nov.—1ec.

A small undershrub; stems 30-10 em long. Flowers purple in strobiliform
axillary and terminal pedunculate ar subsessile spikes.
Notes : Apparently endemic in W. Peninsula. Restricted 1o hill tops and gende
slopes, The plant communities of Fleocanfer ave often burnt and remnoved in
the process of shifting enltivation.

Specimen cited : Rajgad-grove, HMACS, 6104

BarrER:A LAwH L.

Fl. & Fr. ; Nov.--Dec,

A . .. .1 1 T 3 1k v . 1. I+ IR RN | DR
AL EEECL ST, PHPWETS WL, SONTATY RIO0WY 1«0 U0 JOnE, dAX(HAlyY.
Notes : Usnally seen along 1he edge of the [orests, Apparenily endemic,

Specimens cited : Talai, Sinhgad, HMACS, 533,

BarLERTA crEsonn Dalz.
Small shruly. Flowers pink, showy, 6-7 cm long, solitary, axillavy,
Notes : Apparently endemic in W, Peninsula, One ol ihe beantiful wild speeies
occasionally seen along the footpaths in dense frests,
Specimens cited @ Raivashwar-grove, HMACS, HR44.

Euphorbiaceae

MarnvLoTus stevanTHUs Mucll, -Arg,
£l Nov.—Feh. Fr. Dec.-—-May.

Undershrub, 2-2.5 m high, glabrous;branches with vellowish resinous glands.
Flowers dinceious, small, vellowish green in, slender axillary and ierminal
racemes,

Noites ¢ Bantapaa listed it as a rare plant at Khandala, Tt is seen occasionally in
the undergrowth of the semi evergreen fovests. Apparvently endemic in
W. Peninsula.

Specimens cited ; Bhimashankar-grove, TUVACS, 3590,

Phup-rahat, HIMACS, 9191.

DIMORPHOCALYX LawIANTSs Hook, 1
F. March—Qct. Fr.: Oct.—Dec.

A middle sized tree, Flowers dioecious, usually solitary, Pruit with persistent
calyx.
Notes 1 Occasionally scen in evergreen  [oresis. Apparently cendemic  in
W. Peninsula.
Specimens cited : Bhimashanker-grove, HMACS, 71146,
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Notes on some Plants Endemic to Western India

G. M. OZA, General Fducation Centre, Maharaja Sgyajirae Unlversity of Baroda,

) ]
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The paper records taxa observed on the Davagadh Hill in Gujarat State,
endemic to Western India.

The current threats o the survival of the species include: browsing and
overgrazing, clearing of vegetation lor cultivition, exploitation of forests for
timber and firewood, layiHE roads for vehicular trafhic, mininq and quarrying
fire { kiﬂtﬁﬁiiﬁﬁax ), u}um.uug for botanical S Lllllcllb, and cr J.I.H_,dll\- low PUPLUd."'
tion with subsequent danger of breeding collapse.

It is desirable to keep an intensive watch for ascertaining their status, and,
subsequently, 1o contribute to the Species Survival Commission Red Data
Book of the International Union for Conscrvation of Nature and Natural
Resources (IUCN).

Aiysicarpus beddomei Schindler (Papilionaceac
nnnnn wder herh with orbicular leaves

An erect, slender herb with orbicular leaves
long. Pod reticulately veined.

Base of the Pavagadh Hill, in association with grasses.

Flowers-—August.
Alysicarpus belgaymensis Wight (Papilionaceac)

Plants erect about 1 m tall. Leaves l-and 3-foliolale; elliptic or oblong.
Flowers red; Llayx 10-12 mim long,

Flowers and l' ruus—Scpt-::ml)cr io Uctlober.
Amorphaphatius commuiatus (Schott) kngler (Araceae)

Monoecious plant.

Noted in rocky grounds; hall way up the Pavagadh Hill, in the undergrowth
of the foresi,

Flowers—Ycbruary.
Anetis foetida {Dalz.) Benth. & Hook. (Rubiaceae)

A slender herb. Leaves linear. Flowers pinkish.

On the Pavagadh Hiil, rocky grounds.

Flowers and Fruits. - Rainy scason.
Biumea maicolmii {Clarke) Hook. {. (Compositac)

Plants clothed with white, soft haivs. Leaves thick, obovate. Flowers yellow
Achenes faitened, hairy.

On top of the Pavagadh Hill.

Flowers—Junuary to February.
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Capiliipedium filicwfme (Hook. 1.} Stapl {Gramincac)

A very slender, handsome grass; rooting at the nodes,

Pavagadh Hill at about 769 m.

Flowers and Fruits —November to December.

Carcia callosa (Nees) Brem. {Acanthaceae)

A shrub with bright purple Howers, bracts greeu with a pink tinge, stemns
4-angled, with continuous furrows.

Flowers.—Seplember to November (Rare; not each year;.

Clitoria biflore 1Jalz. (Papilionacean)

Erect annuals, Leaves imparipmnaie; leaflets 3, membranous, elliptic-
oblong, lanceolate, Flowers geminate; blue 1n colour. Pod 34-45 mm. long.

Pavagadh forest on hill proper.

Flowers and Fruits—August 1o Octlober.

Crctmir setosus Cogn. {Cucurbitaceac)

A slender climmber, monocecious. Stem furrowed, clethed with minute coarse
hairs, l'endrils slender. Leaves 2-24 x 2-1—2-6 cm., membranous, deltoid;
acute, minutcly dentate, 3-lobed, 5-nerved, petiole 6-9 mimn long. Flowers small,
solitary, yellowish. Calyx tube campanulate, hairy. Corolla glabrous. Ovary
globose, oblong; covered with short soft hairs. Fruit setose (covered with
bristles).

Pavagadh Hill, in the forest at an althade of 461 m. on 26th September 1959,

The plant seems 10 be endemic in 8. India but so far only two specimens {or
India have been available to Chakravarty (1959) whoe monographed the Indian
Cucurbitaccac; in Lastern India {Rilchie 321 Herh. Ddin.); and without precise
locality, probably peninsular Tudia (M7, no 191 A, 3-13, 23/10/12 Herl. Cal).
In view of i3 most vncertain recording of the geographieal distribution, the
rare occurrence of the species m the Western India has more significance and

Curcuma inodora Blatter [Zingiberaceac)

A mensoon herb. The number of leaves per plant is (hree and in smine cases
four, Usually the leaves and spikes come out at the same Ume or leaves come
out helore the flowering, Corolla purplish with a vellow streak on the lip,
bracts green with a purplish to rosy linge.

Pavagadh, in rocky placcs.

Flowers and Vruits-- July to August.

Curcuma pseudomontane Grah, (Zingiberaceac]
A stemless monsoon berh sprouting up alier the ficst few raions, Leaves green,
Fipwers - july to August.
Hemigraphis hirta {(Vahl) ‘T, Anders, {Acanthaceac)

Soft, pubescent herby; villous with white hairs, Stems creeping, flexuose,
Leaves small, ovale, crenate. Flowers 1o siall, close terminal heads; pale blue;
corolla long-cylindric below, bracts elliptic, bracieoles ¢; calyx-lobes linear,
obtuse, green. Capsule linear-obovoid, glabrous cxcept at tip, about 12-seeded.




Notes on some Plants Endemic to Western India 181

In the ravines of Por (District Bareda). Data on its furder geographical range
are not available. The specics is confined to India,
Ischaemum diplopogon Hook. f. {Gramineae)

In patches, on old walls and rocks on 1'(;;:. of the Pavagadh Hill,

Flowers and Frudws,- —-Ablioost theoughout the raduy seasou.
Nepeta bambaiensic Dalz. {Labiatac)

Pavagadh.

Flowers.—July to August.
Nopgin o thus sphacrostachyus (Nees) Dale, {Acanthaceac)
Jretrdeanliiig !Prnuc-fuu-utn, B A Ll‘b HEH R 4 walRiinacean)

Erect herbs, 30-60 cms high. Lt::l\"-‘.,b stib-sessite, elliptic-holoug, abiuse, Dase
rounded, subcordaie. Inflorescence—-usually a spherical ball, at ume. in
elongated spikes, blue coloured. Fruit an oveid capsulc,

Abundant on the Pavagadh Hill. Apparvently, plant produces large munbers
of viable seeds.

Flowers—August to February, Fruits - January onwards, 1ill the following
SCASOM.

Senecio dalzellii Clarke (Compositac)

Erect herbs. Leaves white coltony beneath, linear-oblong, marging ofien
recurved. Heads on siender peduncles; tlowers vellow. Achenes scabrid with
short hairs; pappus white, rigid, feathery.

On the higher parts ol the Pavagadh Hill.

Flowers and Fruits - December 1o January.
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Observations on Identities of some Plants from
Maharashtra

5. M. ALMEIDA, Binlagy Department, St. Xovier's College, Bombay.

For the Jast four years the author is engaged in taxonomic studies of Tlora of
Savantwadi, a taluka in former Ratnagiri Dhstrict, now in Sidbudurg Disiriet,
which Js vegetationally an important region of Southern Konkan. Many
important species have been collected from this region which were not collected
earlier. Many ol these ‘.nPl"lf‘Q are not represented in any of oar regional
herbaria; their identities hcw. remained confused, and are discussed in the
following pages.

1. HEracrrum eQuiLkciroLiud C. B, Clarke in Hook {0 FL, Brit, India 2; 715,
1876 1 [APIACLEAE alt. name UMBELLIFERAL).

During the course of search for some rare endemic plants from the Konkan
region, the author lound that the above mentioned iaxon was not available in
any ol the regional herbarvia of Western India. In the original description,
Clarke (l.c.} gives "Concan; wopical region”; as the 1vpe locality and mentions
Law and Stocks as the collectors. Cooke, in Flora of Prosidency of Bombay,

cited Konkan and Ooran as the lneabities on the authority of Stacks and Toaw

ALLAr AlirLE ras 2ah ZARE ¥ OML VNG G LRy .

The Konkan as we know today is a very vast arca for the search of any
parucular species and therefore Ooran was selected for the scarch of this species,

umbelifer growing under  Fuphorbia antiquorwm L. Dushes. At fiest sight  the
plant looked like Peucedanum grande (1, B. Clarke, but eritical studies revealed
that it was not I’ grande but the actual plant which the author was in search of,
In Blatier Herbartum, the anthaor was able 1o locate 4 shees of same axon
collected by P, Divakaran from the same locality, which was labelled as P,
grande .. B. Clarke. Emmlar]j, in the herbarium ol B.S.1.. Western Cirele, Poona

| by B2V 1 NAve (e T.I:

Ao o PP 1z LY e
L H LR L4 u}r Em, ¥ LRt e ulnl.l 1’11163 THET J'I'I,uljl.uj.a

Iy
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m Thana [dstrict were seen. ] cse spectniens were also labelled as P, grande
(.. B. Clarke. Following distinguishing characters could be used for separation
of these two confuscd laxa:

H. equilegifolium . grande
1. Inflorescence racemose umbels. 1. Inflovescence simple or compound
umbels.
2. Ultimate umbels ehracieate 2. Bracts prominent in ultimate umbels,
3.  Primary umbels §-10 rayed 3. Trimary umbels 10-20 rayed

4, Fruit ellipsoidal, narrowing at 4. I'ruil ohovate, grooved at base.
the bhase.
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2.Garcvaa sercaTa (Wight & Arn Hook. [ in Journ. Linn. Soc. (T.ondon)
Y4: 486, 1875, Xanthochymus spicatus Wight & Arn. Prodr. 102, 1834,

There is coriain confusion regarding this species in our floras. Tyvpe  of this
species No, 138 from Wight's herbarium Is reported to have been collected from
Peninsular India, without an exact locality. T. Cooke (18010 and 1. K.
Maheshwari (Bull. Bot. Sorv. Jndia 6: 112-3. 1964 have reported it from
Western Ghats, from Konkan southwards. Clooke’s report is apparently based
an Talbat’s report only and it appears that he had actually not seen the plant.

Dr. JU K, Maheshwari's exsciccata Ior (his specics doces not confirm his inclusion
of Konk
The

- . - -
[l 'I'CT'I"II"II'|fH"lT"I f'l[ Tll'l'lﬂ 'qvf\n
fiifaiiat & LR R b N T L YL BT P

thor has not been able to distinguish this species Drom Gareiin talbodi
Ralzada ex Santapan, cither tin the ficld or in the herbarium matertals, Dr.
.:Jr~ K. Maheshwars Ke Y for ﬁ(‘pﬂl(ti‘;]‘l of Ehﬁﬁ:‘f‘ Wi 1axa, which is :;wf‘i’i
below is strange mixture of characters selected from literature and far from
giving exact aliernatives.

i} Leaves obtuse, ofien emargmate:

flowers about 10 mun. in diam. .G spieata
D. Leaves obtuse; flowers larger,
18-27 mm in diam.; anthers 8-12
ma fascicle........... G talboli

Only difference one can sec hmr 15 in the size of flowers. We have examined
number of herbarium specimens in Blatter Herbarium as well as in Herbarium
of Western Circle of Botanical Suwrvey of India and observed that all the her-
barium material formerly identified as G, spicata, G. malabarica and G. svalifoils
is corrected as (. fafboti Raiz.

Rev, Fr. H. Santapau in Flora of Khandala {Revised 3rd ed. 14, 1967) slates
that Blatter in his manuseript cataloguc and in his revision mentions of having
seen this species from Khandala. But he includes it only on anthority of Blatter
and also adds €. talbet; Raizada.

Author’s personal observations suggest that the pland under study is a very

variable species and merely herbarium study of the types is not enough
to decide the status of the confused relared axa.
Due 1o these reasons one cemes to the {nn(‘lnwm that Larcimia afbﬁ'n l{duada
parale s
f.

= 1 in . ~
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se
and should be morged with & spicate ( & Arn.) Hook.

3. Butea superBa Roxly. Cor, Pi. 1: 23, 1. 22, 1975, (FABACYAL)

In spite of thorough search we have been unable to locate this species [rom
Konkan areas, A number of areas recorded an herbarinm sheets for occurrence
of this species have been visited and every time the author has stumbled upon
Butea parviflora Roxh, (—Spatholebus raxburghu Benth.i Florisue literature on
this species has anly added w the confusion rather than helping to arrive at
any decision. Dalzell & Gibson (Bombay Flora, 71, 166) who have reporied
this species from Northern Concan, describe it as shrubby twiner. Taibot and
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Coooke have reported this species apparently on Dalzell & Gibsons authovity
from N. Konkan and described it as scandent climber and gigantic climber
respectively. It appears that all the latter workers relied on Dalzell & Gibsons
report of this species from N, Konkan.

Rev, Fro T, Santapan, in lUlora of Khandala (3rd Fd. 66, 1867) while
commenting on this species states, ‘I have seen nothing but {eaves in nearly
ten years of gbservation.”

A number of herbarium specimens in Blatter Herbarium as well as in
Herbarium of Weslern Chrele {BST) have been examined and it is found that
none of the specimen from N, Konkan is satisfactary o decide the identity of
this species. There is not even one single specimen which shows either flowers

L = 3 = 1 s < B T ¥ =4
there are few loose ftowers or few loase [ruits. The sierile specimens are exactly

similar to those of Bufee parniflora Roxb. and loose flowers and fruits are undis-
tinguishatie from those of RButea maonespenng (Lamk.) Taund,

The local name for Buiea perviflare Roxb.  as recorded  in different area
is “Pailas Vel.” Dalzcll & Gihson while giving the lncal name “Pullus wail™
o S & NPT G S | RS, B [ LT [ DI [RVIOT, NI NP A ——— - [UUUUI ., R ) IS S ——
10T DI JHPEFed IOX 1, Sldll’, LS Ll A5 100 DLAGE O Pd VIO TIC G11C INCETIET
Concan’. If at all B. superbs occvrs in Konkan areas one good flowering or
fruiting specimen is desirable.

4, SAarAcTIA BRUNONIANA Wight & Arn. Prodr. 105, 1834. (CELASTRACEAE),

This species is reported from Ram Ghat by Dalvell and Gibson {Bombay
Flora 33, 1861}. Later authors like Woodrow, Talbot and Coocke have reported
it on authority of Daizell and Gibson only. Ramghat falls in the area presently
vnder study of the author and search for this species has sa {ar not met with
SUCCEss.

There is anly onc herbarium specimen from . Kanara in Poona Herbarium
(B.S.1.) from Talbot’s collection, which was marked as 8. brunontana Wt. & Arn.
It is now identified as S, macrosperme Wight, Latter species is guite common all
over Ramghat arca. The flowers arising from axillary or extra axillary tubercles
vary from 1-1{), sometimes on the same plant. In absence of type material 1t i3
difliculr to decide f these 1wo taxa wre conspecific or not. But if they
are conspecitic then name Solacie druneniana has priority over S, macrosperma Wt.

5, IMPATIENS RIVALIS Wight, in Madras Journ. 5: 13, t, B, 1837,
{(BALSAMINACEAL.

This species hias been reported from Ramehai by Dalzell (Dalzell & Gibson,
Bombay Flora, 42, 1861). This species is differentiated from other acaunlescent
species of Fmpatiens by 18 spur which is longer than the flower and its
lareral wings being 3-partite. In Blatter Herbarium there is no specimen of this

species and in Poona Herbartum {3.8.1.) there is only one speciten collected by
Talbot from North Kanara {No. 1923) collected on [0th Augusi, 1889,
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The anthor has collected this specimen from Amhboli Ghat, Tt is very much
allied to £ acaulis Arn, It has very thin pedicels compared to 1. acaufis Arn., and
thiz can serve for separating this species from ity aliies in herbarium materials.

Some authors have united this taxon with. I seapiflora Heyne ex Roxb,, But
the anchor has failed to locate Tlooker’s reference (mentioned in Fl, Brit, Tnd.

1. 11402 1 '-r\,h r £ PRI | SR
o B1%k, 1OSF] UL 0. (fu;:ure.

6. BLuumea sessinirLora Decatsne, Nouv, Ann, Mus, Paris, 3: 140, 1834,

(ASTERACEAL),
During studies on Flora of Savantwadi the author has collected this spectes
from Charatha and Amboli, Tt is quite common plant on cmbankments during

December—January in pardally shady places. This rnpmt. constitutes a new
record of this species for Maharashitra, Br. A. J. Randeria, in monograph on
this genus states that it Is 2 more msular species than the B. fistulora (Roxh.)
Kurz growing in most localitics at altitude of up to 700 m above sea level. Tt

1s very much allied o B, fisfufora and condd De very casily confused with the
latter. Some nomenclature confusion exists regarding  these  two  taxi
Dr. A. J. Randeria guotes B. fusciniala DC, being synonymons with this species,
while Dr, T, Coooke gives B. fascieulata 130 synonymous with B, glemeratn D,
a synonym of 8. fistulesa (Roxb.y Kuarz. Bot D, T Cooke has reporterd
B. glomerata on 1the authority of Dalzell & (iibson and mentions of not having
seen the actual plant. There is only one specimen of B, fisulosa in
Blatter Herbarium, collected l}y T.R.D. Bell (no, 3774), from Maharashtra

e T hmen e framodn ) P [ ALY nn amandta]
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specimen persanally collecied the author ha
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found the followine differences

for distinguishing these two taxa.

B. fistulosa B, sessiliflora
1. Lower leaves seldom lobed. 1. Lower leaves lyraie,
2. Phyllarics purple and acute, 2. Phyllaries herbaceons amd acu-
minate.
3. Receptacle pubescent, 3. Receptracie glabrous.
4. Capitulum shortly stalked, 4. Capitulum scssile not spreading.
spreading at maturity.
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The Dwindling Plant Species of Andaman and Nicobar
Islands

N. P. BALAKRISHNAN AND M. K. VASUDEVA RACY, Bolanical Survey of
India, Port Blaiv.

Tnsular biclogy has alwavs been in
I
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esting, intriguing and innovating. It has
clation, adaptability, invas
colonisation and  evolution. ‘\onmhclrsq it has also opened our eyes on
the processes towards extinction of various organisms, most of which are
endemic to the islands. Bioconservationists all over the world are bhecommg
aware of the dwindling populations and specics owing 1o the impact of moder-
nization and population pressure. A casual look through the list of endangered
species in [UCN Red Data Book would show thal a Iarge number of species
facing exiinction are insular endemics. Islands tend to have higher percentage
of endangered species than other areas hecause of the very small arca of distribu-
tion for cach specics, In the words of Bramwell (1979): ““The vast majority of
island biota are, however, at the present time under scrious pressure from the
activities and Influence of Man who is destroying their natural ecosystems at
an alarming rate. It is extremely doubtful if we will ever arrive at an alpha-
taxanomy state of knowledge of some insular floras before catastropic numbers

more truc as far as Andaman and Nicobar Islands are eoncerned, where nearly
10°5 of the Hora are endemic (Balakrishnan, 1977) and most of the islands of
this archipelago arc subjecied 10 serious deforestation in the past few decades.
It is also unporiant (o note (hat endeniism is 50 narrow and confined to small
areas that several specics occur ouly in small isolated localities in one or a few
istands only,

‘The Andaman and Nicobar archipelago in Bay of Bengal form an arched
siring of about 300 wlands and islets streiching from Burma in the north to
Sumatra in the south between 67 and 147 N latitudes and 92° and 94° E longi-
tudes. They are summius of a submarine range comnecrning Arrakkan Yoma of
Burma in the North and Pegungan Barrisan of Sumaira in the South enclosing
the deep Andaman sea between this archepelago and Malavan peninsula.
Geographically these islands can be distinguished as two groups, ie. the
Andaman group and the Nicobar group, separated Ly the deep 10% N channel
with a width of abouwt 150 km. The Andaman group covers a gross length of
about 464 km and 1he Nicobar yroup aboud 293 k. "Lhe maximum width of
these 1slands 35 about 57 km, The northeramest island, the Landfall istand s
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sttuated ar about 190 km south of Burma and the southernmost Great Nicobar
island at abour 150 km northwest of Sumatra, The towal land area of all these
slands put together amounts to only about 8300 sq ki, Geologically the
Andaman group is Lthe southern continuation of the Arrakkan-Yoma teclonic
the Nicobar g
geological connection is alsn ex presaul in the {loristic aflinitics and di Tprmces
of these two proups beltween thermselves and from continental land inasses.

The flora of these jslands is stll insafliciently known. Xarlier cxplovaiions
were confined to only a {few mhablied slands leaving many islands which were
unapproachable untouched. Only recently with the intensive explorations of
Botanical Survey of India these outlying islands and virgin forest arcas are

4 1 "
tharn oot fiuatior nr TR TATY IS I l
[ L Y sIad N L il VeIl T i 5

becoming inereasingly known botanically, Except for seatiercd travelogues,
vegetation accounls, enunieration lists, new species and records of earlier
workers like Wallich {1850;, Kurz (1870, 1870 & 1876), Prain (18%/a-b &
1893), King and Gamble (1889-1936), Sahni (1933}, Bhargava (1958), Thotha-
thri {16680, 1961, 1952 & 1973, Balakrishnan (1976), Balakrishnan anel
Chakraborty (1978}, Balakrishnan and Naie (1976 & 1977} and Chakraborty
{1978). the only comprehensive Hora avallable is that of Parkinson {1923} who

group without any {lora of 1ty own. There are many more scaticred notes on
plants of these islands published recently in various Indian and forcign journals,

The tolal land area of these istands is alinest the size of some distiict on main-
land, vyet the flora is unique. Out of over 2000 angiospermous species
so far known from these islands, about 210 are endemic. Among the rest about

% do not occur on mainland, but exiend to SE Asia, including Burma,
Thailand, Malesia, ctc. Recent explorations, particularly in Nicobar islands
have added sevcral new records as additions to Ludian fora. {t is evident that
with more explorations these islands will add many more new species
and records in future. Such a unique flora trapped and conflined to these small
islands is subjected to vurious biotic pressurcs like colonisaiion, deforestation
and extension of agricultural planiations. 'Yhe ilora is becoming endangered,
getling poorer in number of species and populations of rare species. We should
note the conclusion of Mac Arther & Wilson (1967) that the smaller the land
arca, the higher the rate of natural extincuen, leave alone those facing extine-
uon by the activitdes of man. In all tropleal cvergreen rain foresis there is stiif
competition between species and 1nost species remain conlined 1o smail arcas
unable to extend their range, This process has produced an ceological balance
which, if disturbed, will lead many spccics W extinction,

Most of the species of these islands are poorly known not anly taxanomically
but also frow economic point of view, e blands possess many poteniially
wseful plants, awaiting seveening {or incdicinal and other economic uses. In
order to know the species at least by name, and o strengthen our knowledge
on the origin, phymgtugidphy and uses of the Hova, 1t 15 neccssan thut as a
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tion cannot be Laken up wnthnul knowing other plants
According to Drury (1280), “an operational definition ol a rare species
might include the characieristics than it either ocowrs in widely separated sinall

reduced or climinated or Is restricted {o a single populaton™. As per

this definition, a vast majority of species known only from type localities or from
nnnnnnn Mnnds ioare ra 1 il T.'n;..« P thaor miecaei 1
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typc collection nd s
widely separated populations m se pdrdtc islands their chances of interhreeding
are greatly reduced or if they oceur only in a single population in a particutar
island it is wotally eliininated with no scope ior improvemeni of the species.
In order to focus atlention on the matier a status report of rare species
is prescnted here. List-A gives taxa endemic to these islands which are rare and
endangered because ibey are either known from type collections only or from
type localitics only so far, Last-B gives non-endemic taxa which are extra-
Indian in the scnge that they do not cxtend to [ndian mainland but
are distributed to 8L Asia including Burma, Thailand, Malaysia, Indonesia,
Philippines, etc., These lists are updated with reference to ali recent coliections
and literaiure, Future explorations and taxonomic studies may add to these
lists.

The flara of these islands is the only last bit of tropical evergreen Malcsian
flora availahlc within our tervitory with grcat potential use for future genera-
tions. It is also clinging on a very delicate balance in the l[ace of grave threat
from encroaching civilized man, Tn order to protect it and preserve it for
posterily the following urgent steps are strongly recommended for immediate
implementation :

(1} Declarc selccied virgin [orest aveas at dillerent places from north to south
as Biosphere Reserves and provide foolproof laws and restrictions 1o
prevent any sort of human nlerforence. These reserves should represeat
diffevent floristic and phytogeographic regions o North Andaman to
Greal Nicobar Jsland in the south.

{2) Establish immediately a tropical botanic garden near Port Blair where
rare, endemic and cndangered species of theee Islands can be culdvated
and propagated. In this connection, it is worth quoting Synge (1979},

“'Y'he high number of species known 10 be endangered and the scientific
interest ol most of island floras indicate that island botanic gardens arc
of crucial importance both in terms of undertaking rescue work and
of giving technical advice and help to conservation hodies™.

(3} 'The botanical survey of these islands k.h::-uld be mten%lhﬂi Lo know more
about the Hora, purticularly in
uncxplored. Special efforts should be madc 1o lovate and study the
identity of rarc and endemic species so that they could be protected
in stty andfor rescued and propagated in botanie gardens as germplasm
collections for future research.
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{4) While nothing can be done about reversing history and those virgin
forests already destroved for ever, very severe restrictions on further
ulilisation of the remaining natural vegelation is an urgent necessity
on the basis of a masterplan to be evolved by a conservation task force
consisting of local administators and knowledgeable scientists with
sufficient experience in these slands, Consultation with such task force
should be made mandatory for all future developmental activities involv-
ing forest land.,

(3) As these swmall islands cannot sustain large populattons, all further
rehabilitation and settlement programmes, imnugraton and encroach-
ment of forest lands should be sirictly siopped forthwith, Tribai iand

areas should be legally stopped and prevented.
No amount of sacrifice should be considered great for protecting and

“r

by mother nature, which it is hbumanly impossibie to recreate.

LIST-——A
RART AND ENDANGERED ENDPEMIC TAXA OF ANDAMAN AND NIGOBAR ISLANDS
Arranged family-wisc in alphabetical order; type locality given for each

taxa on never collecled after type collections marked with TCO and those
collected 8o far only from the type ioccalities or islands are marked TL.

Acanthacear
1. Ifhypoestis andamanica 'Thoth, — M. Andaman §s. TG
9.  Strobilanthes andameanensis Bor-- Andamans oo e 16
Aunarvilidaceae
3. Crinwme pusitlum Herbh —Nicobar Isoooo00 R | 4
Anacardiaceac
4. Mongifera ondamanica King S, Andaman Tso L TL
Annonaceac
3. Aﬂgbgﬁ:}u‘ wicobarianus 1), Bras—Gat, Nicobar Is. o o 0 L IR #
6.  AMiliusa teclona Rutch, ¢x Parkinson—Andamans.......... e ST
7. Mitrephora andamanica Thoth, & Das - Barawang [s. ... N TL
8. Orophace salicifolia Hutch, --M., Andaman Is. ... e T
9. Orophaea toruwdvsa Huteh——M. Andaman Is. ... 00 TO
10, Poporia parvifelic Kurz— Nicobar Is, .. . P e
11, Sageraea {isteri King var.

andamantce  Chaucerjee -Andaman s, ... T i 7
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12, Usarie hamilionil Hook. £ & ‘Th. var.
| R AT E i [, T.. LN RV ]
JulEF L L\liig B T B I O [ [ — enatenaq LW

V3. flearia nicobarica Rare. & Sahmi —(rt. Nicobar Is.... ... oo . TC

Aracear
14, Aglaonema nicobarcewm Hook, £ —Nicobar s, ..l TCO
13, Amorphophalus  cornosus Lngl,  Andamans ... e TG
V6, Amerphophaluy longistylus Kurs ex Mook, £—35, Andamans ... DD X

17, Amerphophatus oncopfvfius Prain ex Hook, £ —8. Andamans .............TC

V8. Bentickia nieobarica (Kuvs) Beco - -Kamerta Ly oL

19, Calamus dilaceraius Beco, —Andaman ks, ... NUPTOROUR e 1¢

20, Calamus nicobaricus Becc. —Nicobar Is. . v TO

21, Corppha macropode Lindel ex Kurz- -8, Andaman Is. .. ... ... e TC

P9 Rurthalsia ropersii Bece.—Haveloek Ls. oo vereTL
Bombacaceae

23, Bombax insipne Wall. var. golpsiemen Prain-—Narcondum Is, ............ TC

Caesalpiniaceae

24, Phetera nicobarica Balakr. & Thotlh—{Gt. Nieobar 55, .. TL,

Culasiracoa

26.  Hippocraiea nicobarica Kurs - Nicobar Ts. ........ e v TG

Clusiaceac

27, Clarcintg cadellione me 5. Andaman s, ... e s T
15

28, Gucinta ealycing Kure Kawmorta ls, ol TG

29, Garemta kongn Pierre ex Vesgue  -Andamans...o.ooconnonlJ TG

FAUFAST PRI FERING llf r'll1 k| f‘ll.‘*ﬂ'! A 1R _Ll: i TIr ATV TE‘ rr‘ !
4 A¥Ad=uPERig [TFEATETD '\LI-.J.IN 4 R L Ay L ) ¢ ORLELIERLLIAIL A S 1 Fhamvrabra 4 F kA 1] rr A W
Lonoaracear

3. Commaras micobaricws Rang -Gl Nicobar Is. oo UTG

32, Fllipanthus cafophylbs Koy -5, Andaman Is. oL . TL
Clyperaceae

33, Cyperuy Fwrza Clarke  Andamans e eaeaien e JTC

3. Hypelptrum bateklrimant: Nootehoom M. Aondaman bso 1'C

Dichapetalacead

Lo

[ |
C

anutdes {Roxbt Bl

g 3 ! F Lk
LD FCEANFLC L IREFARLE. [ Ll d. aald.

andamanicum (King) Leenh.--S, Andaman s, ... 0 TL
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[hpscoreaceae
36.  Dioscorea vogersii Prain & Burk.—-Andamans . TC
37.  Dioscorea pexans Prain & Durk.-—Andamans ... ..U T
E1_1phm'bim".f-aﬁ
38, Antidesma andamanicum Hook. T—58. Andamans ... ... el U I
38, Chnesmone jranica Bl var.
glabriysenln Balake, & N. G, Nair =8, Andamans. .....,.....TL
40.  Drypetes andamanica (Kurz) Pax & Tiolim.-- -8 Andamans. ..............TL
41, Drypetes lriocarpe (Kurz; Pax & Hoftm. - S, Andaman...... ..., ORI TC
42, Bridelia barzii Hook. O —Kamorta L o TG
43, Excoccarie reciinercis (Kure); Kore Kawchal s Lol TG
44,  Gischidion andamanicem Kurz -8, Andamans i, TL
45, Sphyranthera lutescens {Kurz) Pax & Holfm.—-M. Andaman Is. .........'TC
Gesneriaceae
46.  Cyriandra buritii Balakr.—Gt, Nicobar Is. ..o TL
47.  Cyriandra occidentalis Balake. & Burtt —Gt. Nicobar Is, ...l TL
Icacinaceae
48, Gomphandra comosa King -5, Andaman Is. ..o TG
Lamiaceae
4G, Seufellaria andamanica Prain—S. Andaman Is. i iiieiicien TL
Lauraceae
50.  Crypiocarya ferrarsi King—M., Andaman Is. ..., e TC
51,  Litsea lejantha (Kurz) Hook. f. -8, Andamans ......ocoivniiiivnniinnennns TL
52,  Neolitsea andamanica Kosterm.——Andamans ..., TG
53, Neolitsen micobarica Rosterm. -Nicolsars o o . T(!
Losraniaceac
54, Strychnos naveondamensis A, W. Hill --Narcondam Is, o TG
Laranthaccae
53,  Ginalfaa andomanica Kurz- 5. Andaman Is. i i, T
Maraniaceace
36,  Phryntum cadeflienum Baker-- Andamans ... TC.
87, Phrynium panicwlamm Balakr, G Nicobar Tso 1L
Meliacear
38.  Aglma fusca King -Andamans ......... ... e, TC
- . L NN & PR R [ A I R R ELLT:
o LAMHOWFW TRATEE I'\-“I.H L B N LIY b Rt PR Al DT | b Ry B T .
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Menispermaceas
680.  Stephania andmmanica Dhicls—S. Andaman Ts. ... TC
61.  Tinospora andamanica Dicls—Andamans ..., TC
Moraceae
62.  Firus andamanica Corner—8. Andaman I8, ...oiciiiiiiesiiniiiie aens TC
Myristicaceae
63,  Horsfieldia macrocarpa var.
canarivides {King} Sinclair —Andamans ..., TC
Myrsinaceae
64,  Ardisia andamanica Kurz var,
effusa Clarke—S. Andaman Ts. ... oo TC
63,  Fmbelia microcalrs Kurz—XKatchal Ts. TG
Myrtaceae
66,  Cleistocalyx nicobaricur (King) Merr. & Perry- Katchal Ts. ... TL
67.  Svrygium andamanicum (King) Balakr. —Andamans ........ ettt T
68, Srgygium kurzii (Duthie) Balakr. var.
andamanica (King) Balakr.— 8. AndamanIs ............... TL
69.  Syzygium manii (King} Balakr, - M. Andaman Is. ... TL
Olacaceae
70.  Olax imbricata Roxb. var.
membrantfolie Kurz—WKatchal Is. oo, TG
Oleaceae
71, Fasminum andamanicam Balakr, & N. G. Nair—8. & M. Andamans.... TG
72, Fasminum unifolivlatum Balake, & N. G, Nair—N. Andaman Is.......... TG
Orchidaceae
73. Anoectochilus  nicobaricus Balakr. & Chakra —
Gt NicobarTs. i e TL
74, Dendrobium fenuicaule Hk. f.— M. Andamans .........ooevviiiiiiiiiinan. TL
73, Eulophia nicobarica Balakr. & N. G. Nair—Car Nicobar Is................TL
76.  Huaobenaria andamanica Hoek. £.—S. Andaman Is, R § ¥
77.  Malleola andamanica Balakr. & Bhargava—3, & L. Andamam........,...TC
78.  Phalaenopsis specivia Reichb. £ —~Andamans ................................. TG
79.  Taeniophytlum andamanicum Balakr. & Bhargava—Baratang Is........., TC
80. Jewxine andamanica King & Pantl.——5. Andaman Is, ...l TL
8l. Keuxine roffiana King & Pantl.—5, Andaman Is. ...y TG
Rubiaceac
82. Dipluspora andamanica Balakr. & N. G. Nair—N. Andaman Ts. ......... TL
83. Hedyotis andamanica Kurz——5. Andaman & Nicobar Is, ... TC
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B4,  Hedpahis congesia Wall, var.

nicobarica King—NicoDars ... e TC

85.  [xora andamanica Bremoek., —ANdamans ... s TC

B6.  Jeora cuneifolia Roxb, var,

macrocarfpa Kure -Pula Milo Ts. . TC

87,  Ixora capitulifiora Bremek-—Andamans TC
88. Ivora hymenoplylla Bremek.—Andamans ... e e TC
89, Ixora longibracteaia Bremek. —Nicobars oL TC
9. Ivora fenuifolia Bremek, —-Nicobars LT
1. Nouclea gngmnaKmq—--»\nrlamam e L T
92.  Ophiorrhiza nicebarica Balakr. —-Gt. '\nm‘lmr Is ............................... TI.
93.  Prismatomeris endamanica Ridley —5. Arddaman Ts. o, C
91, Prypcholria andamanica Kurz.  Andaman Is, oL e e TC:

G5, Psycholrig heiferi Kanz var.

mpgusitfolis King -8, Andaman Ts, LU TH

95,  Poychelria nicobarica Xare - Karehal Tso oo TC
97.  Popeholria pendule Hook. L 8. Andamam Is. L e TC

8. Podchutria polyrewre Kure var,

longipetiolata King —-Andamans ... ... e T

09, Pochotria fylephora Kurz - Katwchal Iso .. T e TC
100, Pubisiplis andamanensis Thoth.—Andarmans ... .. ... .. TC
101, Urephyilum andamanicum King & Gamble—8. Andamans ................ .. TL
102, Wendlandia andamomea Cowan-—-N. Andamanls ..........................TL

Santalaceae
103, Henstmeta erythrocarpn Kuwrz Kamorta Ts. s TC
Sapotaceac
104, Mimusops andamanensis King & Gamble ~Andamans ... TC
Verbenaceae
105, Clerodendrum lankarciense King & Gamble var,

andamanense Moldenke—5. Andamans Is, ..o TL

106, Vifex wimberleys Kure— 5, Andaman Is. TR TL

Vitaceae
107.  Tetrastignn andamonicum (King) Susseng.——Andamans ... T
Zingiberaceae

108.  Bosenbergio aibn-futea (Baker) Schecht. Andamans..o.n, T
10 Tk 13..1. -8 Ancdaiman Ts N
Lhar.r, LU AL P({.‘,{L #!:U! [l u‘ll‘\_i Ly, (RN TN TN N R NS Y ERE ] mE . L Lo gl Lo. i Eaa - LE i tearmer erm s nwn BOLF
110, Raempferia siphonanthe Baker - Awdamans TG
Towd TC ;- 73

T - 37
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LIS T—B

RARE AND DENDANGERED EXTRA INDTAN TAXA OF ANDAMAN
AND NICOBAR TSLANDS

Arranged family-wise in alphabwetical order:; known localities 1n Andaman
and Nicobar Islands followed by world disiribunon given for each; most are
endangered only as far as Indian territory 1s concerned.

Anacardiaceac
1. Buchanania sessiliflora Bl. —--Katchal Ts.—Burma, Loas, Vietnam, Thai-
tand, Malava and Borneo.
Annonaceac

2. Chathostemme viridiffortm Grill.—N. Andaman Is.—Burma and Malava.

3. Polyalthia lateriflora Rurz. - Car Nicobar [s..— Burma.

4. Polyeltida macrophyila (BL) Hk. [ Andamans --Burma, Borneo, Sumalra
and Java.

5. Saceopetalum horsfieldii Benn, -Katchal Is. —Java.

6. Uwaria andamanica King—3. Andaman Is.—Perak.

7. Uvarie swmatrana {Mig.) Hook. [.— Andamans-Sumalra,

Apocynaceic
8. Migechites polyantha (Bl) Miq.—Andamans- -Malacea and Java.

Araceae
9. Amorphophalus rex Prain ex Hock. f.—Narcondum Is. (Tvpe locality)—
Java.
10, Cryplocoryne  ciliate (Roxb.) Schoti.—-Gt. Nicobar Is,—Malaya and
Java.

11, Femalenema griffithii (Schott) Hook, L var, svate (Schooit; Engl. -Gt
Nicobar L. —Malava.

12, Homalonema nutans ook, f.—Gt. Nicohar Is. ~—Malaya.
13, Scindapsus  cusewaria (Aubl))  Presl.—Nicobars—-Malaya, Java and
Moluceas.
Asclepiadaceae
14, Tylophora globifrra Hook. L. -5, Andaman Is.—Malacca.
Asleraccae

15, Vernonia patula {Dryand) Merr. -8, Andaman Is, - Burma, Malaya and
Philippines.

Begoniaceae

16.  Begonia andamanica Parish ¢x Hook. [, Andamany  Burtna,
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Boraginaceae
17.  Tournefortia wallickii DG, —Nicobars —Malaya.
Burmanniaceae
8. Buwrmannia championii Thw.—Gt. Nicobar Is.—Svl Lanka, China, Japan,
Malaysia, Java, Borngo and New Guinea.
Celasiraccac
19, Cassine wthwrnifelea (Juss.] Ding Hou—35. Andaman Ts.—Thalland,
Malaya, Borneo, Celebes and Sumatra,
20.  Lephopetalum  wallichii  Kruz—Andamans —Burma, [odo-china  and
Thailand.
Clusiaceae
21,  Celophpltum kunisleri King—38. Andaman Is.—Malaya, Borneo and
Philippines.
22, Caloplyltum wallichianum Planch. & Triana. --Nicobars—Malaya.
23.  Garcinin brevirostris Bcheft,-—Andamans—Malaya, Sumatra, Java and
Philippines.
24, Garcinig hambroniana Plevre-——S. Andaman Is,—Indo-china and Malaya.
JOTNArACeae
25,  Connarus monotarpus L. ssp. malayensis Leenh.— Nicobars - Malesia.
26.  Eilipanthus tomentosus Kurz var. gibbosus (King) Leenh.—-Andamans—
Burma, Thiland and Malaya,
Clornaceae
27, Mastixia letrendrae [hw.) Clarke—38. Andaman Is.—5ri Lanka.
28, Mudixia frichotome B var, meatugapd (Clarke) Danser —~Gt. Nicobar
Is. -Malava, Bornco and Surnatra,
Cyperaceae
29.  Carex cryplostochys  Brongn, -0t Nicobar Is. -8, China, Formosa,
Thiland, and throughout Malesia.
30, Carex rafflesiona Boott. - Gt, Nicobar Is--throughout Malesia and
Australia.
31, Cyperus sangwinolentus Vahl sspo oprtestachys (Mg Kern-—-Andamans —
throughout Malesia.
32, Hypolpirum romspecium Kunth  -Andamans  -Indo-china, Malaya, Borneo,
Philippines 1o New Ceuinea and Auvstralia,
33.  Scirpedendron  ghaeri (Gacertn.; Merro -Gt. Nicobar [Is.—8ri Lanka,
Thailand, Malesia to Australia and Polynesia,
4. Seleria neesti Kunth - Clar Nicobar Ls--Sri Lanka, Thailand, Indo-china

and Malaya.
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Diplerocarpaceae

35, Diplerocarpus kerrti King-—5, Andaman Is, —Thailland and Mulaya,
X FTrobw boFdoes (1 Voraw Baonasclic W Al To L R T
Lo IJUPGH‘- J'LCU(-{# ll;_l":l"'l_} AFLCRLIVLILS 2 ¥ LI RIJVIeTAIEcH]L A3, I’Lll,lj,li.l} I\_I;‘Lj_ljl'll__lulﬂ,
Thailand and Malava,
Ybenaceae
37, Diuospyros multibracieata {(Merr)) Bakh—Car Nicobar Is, —Philippines.
Elicccarpaceac
38, fdeeocarpus macrocerus {Turez) Merr---Gt. Nicobar Is.-— Java,
Fuphortiaceac
39, Antidesme coviaceum Tul.- Kamorta Is.- Mulaya, Sumatra and Borneo.
40.  Antidesma tomenipsum Bl. - Kamora Is-—Malaya, Sumatra, Java and
Cclebes.
41, Blumeodendron kwrzi (Hook. £} 1. J. Sm.—Andaman & Nicobar--
Burma, Thailand, Malaya, Sumatra and Java,
42.  Breynia racemosa {BL) Muell.. -Arg.—Nicobars——Malaya, Sumatra and
Java,
43.  Claoxylon longipetiolatum Kurs—Andamans—Burma,
44, Endospermum peltatum Merr.—5. Andaman ls. —Philippines.
43.  Nesscrotechinia migwbarice (Hook. L) Pax & Hollu. —Nicohars ---Malaya.
46,  Phyllanthus gomphovarpus Hook, £.---Car Nicobar & Gt. Nicobar Is.---
Malaya.
17, Spathistemon juvense BlL--(Gt. Nicobar [s,——-Malaya, Sumatra and Java.
A5 T s crnan e o d b I s wraa b Fa g athe g anl';t'T'r'l M r—t;nn i n-‘\ﬂr' . ) P I I:l —_
ALis A Iﬁsu" LTI [ FURTRULED 33 3N LAy e \ * LLJK‘J-J. S uill‘-‘-i'_l AT o Lre 4 LAl AEdlLlLEkLd Arly
Thailand, Malava and fava,
49.  Trigongstemon lacvigatus Muell.-Arg.- - -Andamans—Indo-ching, ‘Thatland,
Malaya, Bornco and Philippines,
Fabaccac
50, Derris eflipiva (Walll) Benth. -Gl Nicobar Is.—DBurma, Banglacdesh,
L T P, IR, T e e . I i [ 4 X pvey
4 {paligliie], vechilipiiilied, L"lﬂlﬂ-}'dl- LI o LI LE £R
3).  Suengylsdon ruber Vouel—5. Andaman Is.—8ri Lanka and Polynesia.
52,  Tadehugt trigution (L) Ohashi. ssp. awriculatum (DG Obashi—8.
Andamans— Burma and Malaya.
Ilacourtiaceae
53, Casearie grewwefolia Vent. var, deglabrate Koord, & Val.—Nivobars
Malaya to Solomuon [slands.
54, Seolepia kermodii G. L. O, Fischer--Andamans— -Burma,
Crosneriaceac
55, Aeschyranthes griffithii R Br. -5, Andamans Is.-—Burma.,
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Gonostylaceac

Gonostyluy macrophytius (Miq.] Avy-Shaw Gt Nicobar Is.

Hypoxidacecae
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~--Malaya.

Mbolineria latifolia (Dryand) Kurz-—M. Andaman s, - Malaya and

Sumatra.

Lauraccae

Actinadaphze macraptera Miq.--5. Andatman Is.—Malaya and Suatra,

Crpptocarya ferrea Bl—Kamoria s, —Malaya and Java.

Malpighiaceac

Aspidopterys elliptive (Bl Juss.— Andamans —Malaysta, Swnatra, Java,

Borneo and Phillippines.

Aspidopierys tomenfosa {B1) juss, - Andamans—Burina, Malaya, Borneo,

Philippines and Java.
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Andamans --Borrma and Malayva,

Melastomaceae

Memecylon coeruleum Jack -Andamans--Burma, Malaya and Philippines.

Menispermaceac

Tinamiscim petiolare Micrs, -- Nicobars—Malaya, Sumatra nad Java.

Muuosacear

Archidendron effipticom (Bl Nicly —Kamaorta ls. -Malaysia, Sumatra

and fuava,
Prtheceltvbium monadelphum Kosterin. - Nicoluars —Malaysia.

Monnniaceae

hibara coriacea Endi.—Nicobars. Malaysia, Sumatra, Java and Celobes,

Moraceace

Artocarpus peduncularis Kurz- -Nicobars --Malaya.

Fiews capiilipes Gaygmep, -Andamans --Indo-chia, Bunua, and Thailand.

Fieys chrysocarpa Reinw.- -Kamoria [s. - -Burma and Malaya
Firus costata Ait.—Nicobars ~Sri Lanka.
Ficus fulva Reinw, -Andamans --Burma and Malaya.

Jar

; e o Bt T e e LI Ao 1
LWL PUTFIET dRQOMOcuiy iy LA S1lhia, 1, 0 WO N el TS - -

Myrsinaceae

Avifisin andapianica Kurz— Andamans - Burma and Malaya,
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Nymphahacecae

6. Barclaya fongifolia Wall.--8. Andaman 1s, -Burma and Malaya-Pro-

Lably already disappeared from these slands,
Ochnaceae

77, Bruckenrtdgea hookevi (Planchi: A Gray— M. Andamnman Ts.—Thailand,

Malaya and Borneo.
Crrehidaceac

78, Appendicuda reflexe Bl - -GU Nicobar is.- Malaya, Sunwtra and Java.

79, Bulbepipltum crassipes Hook. L-—Andanmans —-Burma.

80, Bulbeplipllum rufinum Reichl. f--Andamans Burma, Gambodiaz, Viel-
nam and Thailand.

8}, Ceraloesiyliy subulafa Bl.—Gt. Nicobar Is.—Thailand, Malava, Sumatra
and Java,

82.  Clesostoma  elegans Scidenf. -Andaman & Nicobars- -Burma and
Thailand.

83.  Coelogyne thetlandica Seident. --Baddle Peak, N, Andamans —Thailand.

84, Coefogyne  trinervis Landl—8.  Andaman  Ts.— Burma, TIndo-China,
Thailand, Malaya and Java.

85.  Cymbidium  pubescens  Lindl. —-Gr.  Nicobar Isv.—Thailand, Malaya,
Sumatra, Java and Bornco.

86,  Dendrobium penstle Ridl - CGir. Nicobar ls. —Malaya.

87.  Grossourdya  muscose (Rolfe)  Garay—-M. Andamans--Burma and
Malaya.

88.  Nerviha punciata (BL) Makino - Nicobars - 'Thailand, Malaya, Borneo,
Sumaira and java.

g9,

95.

Phalaenopsis tetrapsis Reichb, [ -Andaman & Gi Nicobar [s. -Java,

1

.',l il ™ K 2 . %, 4 ! —
Malaya, Swmatra, Java and Philippines.

Plocoglottis javanicn Bl -G Nicobar Is.— Thatland, Malaya, Sumatra
and Java.

Malaya, Borneo and Sumatra.
Pleroceras afaten (Holtr) Holie—-Nicobars  “I'haland and Malaya.

Passtlloraceae

Adenia penangrane (G. Dony de Wilde - Nicobars —Thailand, Malava,
Sumatra and Borico,
Phalydracesc

Philydrum Jenupmoswn Banks—Andamans —Burma, Ghina, Malasia to
Australia,
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Piperaccac

97.  Piper clypeatum Wall.—Cit. Nicobar Is - Malava.
98, Piper miniatum Bl -Kaichal s Malava, Java and Plulippines.
Pltosporacaeae
99, Pittespeawm frrrygineun Ait.—-Nicobars  thronghout Malesia 10 Australia.
Rhamnaceac
100, Smythea calpicarpa Wz -Andamans -DBuorma.
Rosacear
1001, Parastemon wraphyliny A 1O Nicolxwos  Burma and Malaya,
109, Proaes javerice (. & B Mig. -Andiumans -Burma, Malaya and Java,
Rhizophoraceae
W03, Gynolrockes axillaries Bl Gt. Nicobar Is;  Burma, Thailand, throughout
Malesia 1o Ausiralia and Micronesia.
Rubiaceae
104,  Awlacediscus premmoides Hook. f—Andamans - -Burma and Malaya,
105, Caelospermum bruncetum Hook, £ King & Gamble M. Andamans-
Malaya,
106,  Deplospora abnormis (Korth.) Val. —Kawchal Is.—Sumatra and Java.
107, Greenia jackit W. & A. -G, Nicobar Is, - -Burma, Thailand, Malaya and
Sumalra,
108, Hedyotis masropiipliec Wall—-Nicobars - -Burma and Malaya.
109, Hedyolis nicobariensis W, H. Lewls —Nicobars —Burma, Indo-Clhina,
Thailand and Malava.
110, fxora cunetfolia Roxb. - Barren Is. —Bangladesh and Burma.
111, Ixore fluminedis Ridley- S, Andaman Ts. Malava.
110 Foctoamibare mudfamamniee Tl L TR £ S,
11a, TR RS Ll B RUL PAR ) s I R A R L S B « RREREGLI I LED ainrinliel.
V13, Lasignthus constriches W Andamans Burma,
114, Lasienthus fwrzid Flook, {0 -Andamons Burma and Malaya,
115, Lasianthus vhscurws Bl Andamans  Hwrma, Sumaira and Java.
116, Musaaends wallichic G. Don---Gt. Nicobar Ts. Burma,
Y17, Psrhoiria felferiann Kurz - Andamans . Borna and Malava.
sapindaceae
118, Cupania adenuplplfa Planch. ex 1liem,- -Nancoury s Burma  and
Malaya.
119, Cupanic fessertiana Camb, -Andamans Burma and Malaya,
Sapotaceae
120.

Payena fyerda (€. Don DO~ Andamans Malaya.
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Smilacaceae

12}, Smilax polvacantha Wall, ex Kunth-- Kamoria Is.—Malaya.

Srerculiaceae
122 Helicteres  anqustifolie L.-- Kamerta  Is.—Burma, China, Thailand,
Malaya and Java.
123, Sterculia macrophylia Vent.—-Gt. Nicobar Is.—Malaya and Java.
Symplocaceae

124, Svmplaces fasciculate Zoll.—Gt. Nicobar Is.— Malava, Sumatra and Java.

Borneo and Sumarra.
126, Phaleria macrocarpa (Schefl) Boerl —Gir. Nicobar Ts. -Malaya,
Titiareae
127, Colona javenica (BL.,) Burr.- -Kamora Ts.-- Java.
128, Grewda acuminata Juss.-- Gt Nicobar Is. -Burma and Malaya.

Lricacea

and Sumatra,
130.  Procris frutescens Bl.—Nicobars—Burma, Malava and Java,

Verbenaceae

131,  Clerodendrum penduliferum Wall.—Nicobars—Burma and Malaya.
132, Premna gyranudata Wail. ex Schauer—Gt. Nicobar 1s.-—Burma, Thailand
'I'ln“ hl‘{ﬂ I'\".“'I

arndl VK Ay,

133, Yeijomanniodendron ptevapudum (Miq.) Bakh, f.—Gi. Nicohar Is. Malaya,

Sumatra and Java.

Vinlaceae
134, Rimerea  longivacemssa  (Kurz) Craib—Nicobars—Burma, Indo-china,
Thatand. Malaya, Borneo, Sumatra and Java.

Zingiberaceae

130, Amomum arulcainm Roxh,—35, Andaman Is,—Malaya and Java.
136, Amemum mraxipum Roxb, -8, Andaman [s.---Java.
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Distribution and Collections of Rare Umbellifers
in India

P. K. MURUER]JEL, Department of Botany, Caleutta University, Calewtta,

An attemnpt ar the taxonomic studics of the Indian Umbellifers presents several
interesting facts about the distribution and collection of Unibellifers. The two
generalisations thal are nccessary in the context of the present lopic, are, {a)
most of the members of the Umbellifers are temperaie or alpine plants, except
a few weedy and culivated specics; and (b} the fruits provide most of the
characters lor identification of genera and even species,

Umibelliters are represented in our herbaria in good numbers. A significant
amount of thege representative collections are, unfortunately without frutts. This
creatcs probiems m proper identtiication and even mis-identifications are not
rare. Examples of such aflaivs are the cases of mis-identification of Corfia depressa
Norman vs, Trachpdivm roplei Lindl., Chasrophpllum vilfosum DC. vs, G, reflexum
Lindl.; Eriecvela thomsenii (Clarke) Wolll' va. Heraclewm thomsenii Clarke vs.
Seselt inlobym (Edgw.) Clarke; species of Bupleurum, Seltnum ; Heraclewm nepalense
Von vs. H. sbtusifolium 10, vs. H. candicons DO, and many others.

o e

i ;
collections are made in wrong seasons. [xplorations in mountaincus regions
in the north during the months of September to November and in the south
during the months ol November to [anuary yield good fruiting specimens; the
time of froiting varies with lmitude and altitude. OF course, flawers are
important, so also are the roots and basal leaves, bracts and bracicoles, which
provide important characters, and care must be taken to prescrve a specimen

wrirhy all thooe fantue
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Of the 35 genera and 186 species of Umbellifers in Indin {Mukherjee, 1978),
150 species under 43 genera arc Himalayan and 70 species under 23 genera are
recorded for Eastern Hlimalaya, '1'o be precise, Sikkim has 56 species under all
these 23 penera. Of the other Umbelliter tich repions, Western Himalaya has
got 93 species under 47 genera, Peningular India has gor 42 species under 23
genera and the gencral arca of Assam represents 20 species belonging to 19
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The taxonomic study of these planis presenis many problems, The incomnplete

materials, very few collections and often the existence of only the ‘type’
materials, result in ris-identihicatdon, difficuldes in ascertalining the range of
distribution and probably also description of two exiremities of a large
variational range as noveltics and thus creating taxonomic incremenis.
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1o the knowledge of the author, the following taxa are represented in our

herbaria only by the “Type’ or a tew materials.

1, Acronema nervosa Wolll - -Only type, collected in 1911 from Sikkin.
2. A. pseudptenera Mukh. —Only fron: the type, coliceted in 1892 from
Siklkirs.
3. A johrianum Babu —UOnly type, in flowers, collected fron Nepal
i 1962,
4. A. hoakeri (Clarke; Wolll var. graminifolia (W W .Smn.) Wolll
..f_‘m!:' o e by pes, collected 111 1841 44
1909 from Sikkim.
A, A welffiiana Wolll -Only  {rom iypes, collected from Sikkin
Detweenn 1870 and 1888,
8, Angelica nubigena {Clarke) Mukh, (Hernclenn nubigeanm Clarke)
—from types and one last collection by Cave
in 1908,
7. Trachydium affme W. W. Bm- - Only lrom (ypes, colleewed in 1411 from
Sikkim.
8, Pimpinella wallichii Clarke —Only from types collected n 1870 from
Sikk i
9. Peucedanum sikkimensis Clarke—Only from types colleeted between 1870 and
1873 and the other colleeted probably before
19030,
10, Pternopetalum radiaium {W. W. 5m.) Mukh.
—Only types, last collected 1n 1892 from
Sikkim.
V1. Chaeraphyllum cachemiricun: Clarke
~rom type, collected in 1871 from Dalhousie,
12, Heracleum jacquemontii Clarke—Only type in Paris, no specimen In Tndia,
13, Mechotdia selinoides WolllT  —Lype collected In Nainiwal in 1903, no
specimen m India.
14, Pycnocyela gluvea Lindl. —dast collected frony Ranchi in 1918,
13. Carum vilfosum Haines —Only type, 1o specimen in India, last and
only collection in 1918,
16, Ligusticum albo-elatum Flaines—Type and the other collection in 1940 from
Sarguja, M.P,
Y7, Buniwm nothum (Clarke) Mukh., {(Carum nethum Clarke)
------ Only type (not in India) and t(he other
collected in 1883 [rom Nilgiri.
18, Schudzia benthamii Glarke —Prabably collected before 1849 fvom Canara,
no specimen in India.
19, Josimia absinthifolia (Pers.) Link
—only collection from Bombay Presideucy in
18457
20. Heraclewm pinde Dalz. —probably anly he type ()
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21, Palyzygous tubernsus Dalz.  —Only wwo specimens, one ol Dalzell and the
athier b Qinﬂlc; 1];

LILUIETD LAY w2 RAIL A

22, Chaerophylium reflexum var oricnlalis {Jl.-lrle
- Only type collected in 1885 froon Naga hills,

3
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23. Pimpineila flaccidee Clarke -~ Onty type, not in Lodiz, fast gollecied rom
Kohima in 1895.
24, Pimpinella evoluta Clarke --Same situallon,

95. Heracleum burmanicum Kurz —Tast collection 1893 by Clarke,

It is believed that tie ravity of specimens in herbaria may be due to under
exploration rather than extinction or etherwise. ‘The exploration of Sikkim at
places like Liomak, Zenu and Scbu are cxtremely necessary not only for
Lrnbellifers bot also for other familics. As for the general area of Assam includ-
ing Arunachal Pradesh and Nagaland, the recent explorations by the BSI arc
very encouraging. When the temperate and alpine {lora of Arunachal Pradesh
become known {0 us the affinity of Sino-Himalayan plants will be most
investigative. At our prosent siate of exploration, Nagaland needs more
attention. It appears curious that recent and repeated explorations from Bihar,

of Carum willosum or Lipusticum albo-alatum. "Lhere 15 o glut of recent
collection of of Umbellifers from remote and  previously  underexplored
regions of Western Flimalaya Ly the BST and this undoubtedly will help in
futurc for a better taxonomic work, The cllort of RRL, { Jammu-Tawi) is also
commendable in this respect. 1t 18 felt however that efforts must be made tw
locate and collect such plants as Polvgyous tuberosus, Heraelewn pinda, Schulzia

benthamii ¢t from Western ghats, It remains a puzzle why Buniam nothun could
not he colleeted from Nigie since 1883, British Muscum is contributing a lot
by intensive explorations in Nepal as well as Bhutan.

Our estimate of the endemic species of Umbelliters remains tentative, 'The
publication of accounts of Umbellifers (rom China by [Iwa & Sheh (1979) and
associates and of USSR Ly Chichkine (1950%, Punencv (1978) and others as
well as of Iran by Lewe & Speta (1972}, Turkey by Hedge ct al. (1972]
Afghanistan by Kitamura (1960, *64), Japan by Hiroe and Constance (1958),

p_nl:_!gtan 1“:" Ng‘rqlr (19?2} F=ld il heln 1n 1i'|5 u!".'{l'.CI'StE ding of the i 3OO
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of this family in this continent, Physospermopsis Wolll, hcasia DC., Cortiella
Norman, Certiz DC., Trachydium Lindl. once held as endemie in India is not
tenable now, 1t can be said with certain amount of corjecture that our esiinrte
of the number of endemic specics has also to be changed when we have the
chance of comparing our specics against ihose from the adjoining coumtries. To
list a few, Jnention may be made ot Hydrocolyle hookeri {C laxkcj L-ralb
H. kmalaice Mukh,, Chaerophyliun

]
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Norman, Pffurmpmnum pu.’asum Clarke, P. amabife Craib cx W, W. 5m. P.
angelicoides {DC.) Glarke, Viotia comifoita DO, Trachydium royler Lindl,, Bupleu-

Er)

iwm  doffiousieanum 1u1ar1&u; h.-i"Ol, H. mng;cauw U"u., B. namilienii Balak.,
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B. candolii DC. ete., which have also been reported lrom China. The difficulty
that is faced is the general lack of more recent and exhaustive representative
collections in our herharia (rom Ching, Japan, Pakistan, Afzhanisian, USSR
cte. for comparison. The cooperation hetween the herbadda of these countries
need to be exploited more, There is another class of plants, reported previously
from other countries, but now have their extended distribution chiefly in e
Himalaya, Acronema handelii. Wolfl, A panicaltom (Franchi) Wolll, Angelica
cyclucarpa (Norman) Cannon, Tﬂﬂgofurr elate Wolll, Punpmr’fe.’rr Emmm Wolll,

flova. Apium leplophyifum (Pers) Muell. has :Lll'uacly established well around
Mussoric.

Disjunct distribution of species of Umbellifers between the Hinalaya and
Peninsular hilis are very few, Peucedenum dhana Buch.-Ham. ex D). Don vepented
from Himalaya, Govuckpur (?) and Dinajpur ('} has been collected from
Araku valley in the Andhra Pradesh. Pyerocpela glawca Lindl originally reporied
from northwestern India, have its distribution on the Satpura hills as well ag
from Ranchi. This has its extended distribution in _-\byxsiniu and Yeomen,

1
The hills of Bih

11115 A

recently heen renoried ]‘ﬂ_.' Cannnn fIQTQ‘ from MNenal
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Madhya Pradesh and Andhra Pradesh needs immediate Intensive exploration
before much of their flora s lost by mining and other activities {or much of the
hypotheses relaling to the afhinity of Himalayan and Peninsalar hill flora wre
vet 1o be tully assessed. Inspite of the author’s cflorts for the last three vears,
Ligusticum adbo-alatum could not be collected from Bihar.

It is 2 well known fact that wide collectons In herbaria enables one to study
the range of vanatons and finally unearthing of synonymous planis. The
synonymy of Hydrecolyle javenica are too many, Pimpiaelia monatc dale. having
a very wide distribution throughout the hills of Peninsula have atleast two
recenit namies viz, P dutfiei Wolll and P kg L?’(‘ij::.rmu Rao & Heinadri.

The only endemic genus Fanasushera Mukh, & Const. is monotvpic repre-
sented by V. pedete (Wight; Mukh & Const. The plant has been collocted
since 1836 and the author located adeast 20 collections of this plant collevted
upto 1968 but alt without fruit in different herbaria in India, Uhe species was
described properly under the present genus aller the author suceeded i collec-
ting mature fruits in 1972. All the places of lts ocourance, previously repored,
were searched but the successtul colleclion was made only ram a small patch at
Kodaikanal. A repeat visit in 1975 yielded nota single plant. The rarity
of this plant is probably due to its non availability it recceut vears anc
it is apprehended that the species is truly endangered. The non avaiiability may
be due to iis failure in competetion and rapid multiplication and some {law in
its breeding behaviour as indicated by the formation of a number of aberrant
fruits; however this aspect has not been fully investigaied.

The author has been successfull in collecting Aeronema wolfiana, Bupleurim
longicaule var, siricta, Pleuraspermum plosup cie, from Sikkim in perfect conditions
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and alsa Selinum condelliz, Acronema jolwianum, A. hookeri, Vicalin achilleifolia From
Nepal. These iaxa were known from ‘types’ or imperfect specimens only.

A¢ranema belia [Clarke) Mukh. growing in the Singalelah range in the Darjeeling
Dist. has been found in the field to vary in leaf forro and rool nature
with change of altitude and suspect holds it to be same to 4. nervose Wolil
‘This observation also indicates the necd of cxamining he boundarics between
the genera Pimpinella and Acionema.

Finally, it can be said Lhal much cxploration and revisionary studies are
needed befure we can embark on the study of floristic aflinitics, endemism or
forecast about endangered plants.
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New Observations on Distribution of Plants Endemic
to India
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Critical analysis en the occurvence and distribatinn of endemic taxa of the
famnilies, Urlicaceae, Moraceae, and Ulmaceae, in Tudia have shown the
following 17 taxa as restricted to different sectors of India. Tt is nodced ihat
(1} 3 species of the wenus—FElatostema Gaud. and 2 species of Pilva Lind!, are
restricted in distribution 1o the Fastern Himalayas: from Darjeeling to
Arunachal Pradesh (ii} 53 taxa of the genus Popzolzia Gand. are restricted 1o
Kerala (2 spp.), Tamilnady, Karnataka and Maharashtra {Western Ghais)
(3 spp.); (il1) two species of Porzolzla considered endemic to the South India
extend their range to Orisse and Mikir hills respectively; (Iv) drlocarfins hirsutus
Lamarck and Ficus laceis Blume var. macracarpe {Miq.] Corner are restricted
to Kerala-Tamilnadu-Maharashira sector; {v) Mors serrata Roxb. is vestricted
to the northern India, Utiar Pradesh (Garhwal) 1o Himachal Pradesh; and

timatty, {vi} Gironaiera {ncida Kurz originally recorded front Andamans has berm
collected from “I'ripura and Meshalaya whercas (7. thomsoni King ox Cowan
et Cowan known io be endemic (o Sikkim only, has now heen collected from
the Assam region.
Blrbkere o the oo oo
LML LFRL LBOL LACALFIL fRLE . .
the extension of its range of distrthbution in India are presented helow, The
number cited within bracket refers to the licld number of the colleciors and

the specimens arc prescrved in CAL.
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(1) ELATOSTEMA DRCIFIENS Wedd,

Undershrulby; stemn fleshy, 60-90 cm, stour, erect from a long creeping base;
leaves 9-20 cm long, caudate acmninaie, coarsely serrate from above the
subauricled hase; outer involnere hracts 2,

After Griffith’s collection from ihe Mishmi lulls {Arunachal Pracdesh;, &
has since been collecied from Nupklow [Meghalaya) by J. D0 Hoeeker in 1848-
1851, from Kohima (Nogaland! by larke anned from Assoony by Bardkad (37527
in 1917,

The taxon is cndemie 1o the Assaim region.

(2} ELATOSTEMA Nasvrts Mook, £
Fierl or undershirub; stem 00-100 cms; leaves 47 oo, sesstic, ovate
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acuminate, coarsely sharply serrate from auricled base to the t'p; male
recepilacle pcdunclnd; female recepacle sessile; bracts with spur,

Afier its collection from Runobee and Tonglu {Darjeeling] by Clarke and
from Sikkirm by ¥R Floeker, Kurz and King between 1850-1878, the species

was again spotted by Hara at Darjeeling only in 1972 {Hara in Ohaghi, 1975].
Therefore, this species endemic to Darjeel ng-Sikkim Himalayas may he
considered as extremely rare,

(3] LrarosTraa sikgivexnsn Olarke

Herly or undershruby; stem 30-90 cm, ercct; leaves 920 em, sessite, cuneare,
coarsely serrale above the middle, acurte; reeeptacle long-peduncled; bracts
produce long spreading spur.

Alter Clorke™s callection (s.n} from Tonglu, Darjecling the species was
collected from Sikkim by King in 1873, by Smuth e af in 190% and by Haere
in 1966. However, a collectiom from the Jainta Hills by . Mann (312} in
1888, shows the cxtension of the rangre frown the Sikkim-Tlimalayas (o
Meghalaya.

(4} PiLea msoLnNs Wedd.

Small herb, 15-30 ecm high; leaves remotely serrate, 3-7 cm, triveined,
broadly avate, caudate acuminate; siipules oblong ovate; achenes very minute,
obliquely ovoid.

Subsequent to Griffith’s s. n. collection from Mishmi Hillg, it has since been
collected from the Upper Rowng in Upper Assam by Barkill (36094) in 1912,
fromn Soncpodam, Lohit disa. by R. §, Ras (10354) in 1857 and from Geling,
Stang disir, by R 8, Rao (17490) in 1958, Althouph Das {1940} recorded its
distribution within the range of the Flora of Assam, it may be presumed to be
endemic only (o the north eastern mid-sector of Arunachal Pradesh.

(5) PiLEa TERNIFOLTA Wedd.
Small herls; stem 23-45 em from a thickened hase; leaves 6-9x0-7-1-3 em,
facaic, subsessile, base obliquely cordate, opposite, lernately-whorled, coarsely

lowvverae thna ll\n 1wt
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minute.
Typitied by F. 1 Hooker s.n. feom Sikkim, it has also been collected from the

arca hy Aurz and RS, Rae (10607 and from Darjeching by L2 Chralleryee 10
UG, by Das of i (123) in 1966 and by Heare in 1972 (Hara in Ohashi 1973)

EE Rt TR L . LR FERZFIIE A A T

‘I'his is an endemic in the Sikkim Darjeeling sector and may be considered a
conspicuotis ¢lemeni to draw attention of plant collectors.

(6) Povzorzia INTRGRIFOLLA Daiz.
Small herb, 90-120 cm; leaves 5-13 cms, sessile, opposite, ternately-whorled,
sparsely hairy above, triangutar-lanceolate from sub-amplexicaui base; stamens

3-4: stipules shovt, hroad,
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After Balzeil’s s.n. collection from Syhadree hills, it has been also collected
from Bombay by Gibsor, fram Belgaum by Ritchie and from Bababnodan
Hills (Karnataka) by Lme.

The taxon endemic to Maharastra-Karnataka sector, may he treated

{7} Povzorzia mErroLn W. W. Smith et Ramas.
Plants erect, 60 cm; siem J-angled: ileaves J-verticillate. 10-16 x 2-3 cm,

T T i

upper side minutely scabrid, glabrous heneath; stipules 3-fid. inlerfoliar,
membranous, 1 cm long, deciduous; inflorescence axillary, male perianth
4-fid, female perianth cupuliform; fruits 3 .04 mm.

Although based on Mecbold (12137) trom Kavalay in Kerala, Fischer
recorged it from the Anamalais and Travancore in 1928.

Erndemic to a restricted area in Kerala only, it is a rare element in the flora
of South India.

(8) Pouzorzia pENTANDRA Benu et Br. var. raMosissina (Wight) Haook, £
Annual herb or undershrub; stem 60-90 om, crect or decumbent; leaves
ovate lanceolate; floral leaves small ovate-cordate-acuminale; perigone often
trialato,
Although P. ramesizsima Wight was originally collecied from the Nilgiri Hills
(Tamil Nadu} and was subsequently recorded (rom Konkan (Karnataka-
Maharashira sector) by 7. D. Hooker (1888 and by T Coaske {1907;, Deh

Mal I » fooker (1888) an Coske {1907,
(33379 collected 1 in 1963 from Phulani in the Mikir Thils distr. Assam.
This taxon so long considered as endemic to Deccan, extends its range ol

distribution 1o the eastern India.

{4} P. penTANDRA Benn. et R, Br. var, srocksn (Wight) Heok, £

P, stocksit Wight

Herb or slender u
lower leaves oblong lanceolale, nearly glabrous, lower Horal jeaves larger.

After Dalzell’s s.n. collection from the Anamally forest and Belgaum, this has
been collected by Stocks from Decean and by Hight from Peminsular Tndia and
it was recorded also from Konkan, Kanara and Supa, all in Karnawaka by
Cooke as carly as 1907,

This taxon is endemic 10 Tamil Naduo and Karnawaka and is a rare clement

in our flora.

| -l g
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(10N PouzoLzia wiciirn var. wicnT [ Benn.

Herb or undershruls, stem stout, pubescent, erminating in a bracteaw spike;
leaves gradually or suddenly become smaller, lower leaves opposite or trinately
whorled, subsessile, shortly wblong to narrowly lanceolale; stamens 4.

Subsequent (o Wight's collection from Travancore, it has been collected from
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Tinnevelly by Sebgsiine (9580) in 1939, from Mysore by Zalbet (815 & 1947)
in 1883 & 1889 and from the Mahendragivi Hills {Orissa) by Fischer (102) in
18041,

Endemic in Kerala, Karnataka and Tamil Nadu, it thus extends its range fo

Orissa,
{11) P. wiserrn Benn. et R. Br. var. cacpava (Benn, et R Br.) Fischer

P. caudata Benn, et R, Br,

Stem slender, 60-90 ¢m, glubrous; leaves cauline, lanceolate to ovate-
lanceolate, acuminate, 15 %5 cm, glabrous; spikes slender, pubescent; bracts
very small, candate,

Based on Urtica candate Wall, List no, 4600 A (1831) nom. nud. collected from
Travancore and Courtallam, it has since been recorded from Cochin in 1909
and [rormn Annamalai Hills by Fischer (3839) in 1916,

The taxon s restricted to Kerala and Tami] Nadu.

(12} P. wicuiTix Benn, et R, Br. var, nieoimeensts {(Wight) Hook, €

B, netlgherrensis Wight

Herb, stem scabrid, tomentose; leaves coriaceous, broadly ovate, elliptic
or oblong lanceolate, 15 X8 em, scabrid above, tomentose beneath.

Afier Wight (26) from the Kotegherry pass (Nilgiri}, it has since been
collected from Madras by Fischer (140) in 1905 and by Rev. Saulieres {855)
in 1913 and from Santaveri, Bababoodan Hills (Karnataka) by Mechold {8392)
in 1904,

This endemic taxon appears restricted to Tamil Nadu and Karnataka only,

MORACEAE

(13) ArTOCARPUS HIRSUTUS Lamarck

Trec, leaves broadly ovaie, more or loss entire, harsh beneath; inflorescence
catkin; male fowers pendulous; female catkins hirsute.

Based on “Ansili” Rheeds Bort, Mal. 3, t. 32 (1682} from Malahar, it has
been collected from Travancore by Lawwsen {266), from Mysore by Mecbold

(8340} in 1908 and from Kalladiked {Tamil Nadu} by Fischer (26207 in 1911
and also reporied from Bombay by Dalzell & Gibson in 1861,
Endemic to Kerala, Karnataka, Tamil Nadu and Maharashtra,

(14) Ficus rakvis Blume var. macrocarea (Miq.) Corner.

Ficus macrocarpa (Mig.} Wt. ex King.

Pogonatrophe macrocarpa Miq,

Scandent shruh; leaves 12 cm long, subcordate, petiole 4-5 cm; stipule 1 em,
lanccolate; receptacles 2:5—6 em diam., spotted; peduncles 1 cm with several
bracts at base, female flowers subsessile, sepais 6, style subterminal, hairy;
stigma bilobed.
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Originally based on Wight from the Pulncy mountains, it has alo been
collected from the Nilgiri in 1883 and from Travancore {cf Corner, 1960,
1965).

This species is endemic to Tamil Nadu and Kerala.

(15) Morus serraTA Roxb.
Tree; leaves 4-20 cm, ovate cordaie accuminate, voarsely scrraic; petiole
2-45 ¢m, tomentose; stipules broadly lanceolatle; female spike short cylindric
th 9. . o o
Originally based on Capt. Hardwicke {(Morus-1) from Dosa, Stinagur in

Garhwal Himalaya, it has been collected from Kumaon, Chakrata and
L DT, N | R, [ ¥ o

W rgvimcrms 2o TTeewee, T Ao 1 o4 & FL b TTH n | . .
Awailaw al 114 ULiar rraulesit A1y il Ullﬂ.llluﬂ} LAlfileltllall L Latlosil Ll)‘l Fanind
{1211} in 1899.

This endemic species restricted to the hilly regions of the Uttar Pradesh-

Himachal Pradesh, is olten cultivated for its edible frujts,
ULMACEAE

(18) Gironsiera Lucna Kurz

Tree: leaves 12-20 cm, rounded or cuneate, very coriaceous with 10-15
pairs of impressed veins, reticulate beneath, petiole 0-3—1-3 em, male cymes
shortly peduncied, much branched, glabrous; drupes large, solitary, axillary,
ovoid, hardly compressed,

After the collection of Kurz s.n. from the trapical forests of the Seuth
Andamans, this species was also collecied by King’s collector in 1870, {rom
Raugat Bay in South Andamans by Parkinson in 1915 & 1916, But Deb
(25800 collected the species fram Lailong (Meghataya} and also from Agartala,
Tripura {Deb 2697).

It is interesting to note that this specics endeniic in the Andamans extends
g range to the mainland of India.

(17) G. tHOMsoN1 King ex Cowan et Cowan

A tree; leaves alternate, 10-15 X 4-3—7-3 ain, ovate oblong, entire acuminale,
coriaceons, glabrous, base rounded, lateral veins [0-12 pairs, petiole 1-1:2 cm
long; male flowers in axiliary cymes; sepals oblong, obtuse, glabrous.

Based on fing s.n. from Sikkim, it has been recorded by Das in 1940 from
within the area of the Flora of Assam, bul without any specific locality. Five
specimens in CAL annotated as G. thomsonii by King are all from Sikkim only.
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Rare and Endemic species of Indian Commelinaceae

R. V. KAMMATHY, Indusirial Scction, Indian Afuseum, Galcutta,

The family Cominclinaceae is represented in India by about 80 species

under 13 genera, Afier Hooker (1892) wlho mainly followed Clarke’s (18581)
monegraph for the distribution of various species, no allempt was made to study

the phytogeography of the Indian species. Subsequently, exhaustive eollections
were made from various parts of the country during the last about 100 years.
The author had the opportunity to study the collectiions of the lamily
from almost ail important Indian herbaria in connection with the revision of the
Indian specics. Some field work was unlertaken o collect and study the varions
species in their habitat especially those which are rare and less known from the
herbarium collections. Over 60 species were also studied under enltivation, Such
studies helpad for a better understanding of (he various specics which were

often confused and misidentified due to lack of llowers, capsules, seeds and other
parts. In addilion, certain genera werc subjected to critical 1axonomic study
by recent workers (Bruckner, 1930; Sprague & Fischer 1928; Rolia Rao &
Kammathy (1966). An analysis of the data collected so far on the distribution
of Indian commelinaccae is presented in this paper.

Table I shows the phytogeography of the various Indian spectes. Of the 80
species, 61 species show common distribution in other couniries: 3 species
are cosmopolitan; 27 species arc found in Sri Lanka; 25 in Bangladesh, 35
species in Burma, Java and Malaya; 28 species in China; 6 specics in Australia
and § species arc common (o Africa. Only 19 species are found endemic o
India. Table 11 shows the areawise distribution of the endemics. 17 species are
distributed in the southi-west India and only 2 species are vestricied to Bastern
India. Of these 9 species are observed to b [airly common in areas where they
are reported. 10 species arc very rare as olzserv.cd from the field studics and
herbarium work and deserve consideration lor the purpose of conservatina,

Similarly, ceriain other specics show restricled  distribution in India
{Table IET). Of these, 9 species are lound 1o be very rare and require further
study for conservation.

Thus in all 19 specics out of BU species require turther consideration lor the
purpose of conservation and these are listed below:

{The penera and specics are listed alphabetically, Under cacli species the
distribution, habitat, notes on important finding and phenology is given).

I, ANerLema craspunkeron Josepl et Rolla Rao
Distrils: Fudemic to Lastern [udia, Arunachal Pradeshi 1200 in.
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Habitat: On wet rocky slopes on river banks,

Note: Only the type collections frosn Fini, Nenwth Bhalukpong, Kameng
District are available. All other specics hitherto included under the genus
Anellema sensu late from India were transferred to either Aurdannia Rovyle,
Dictyospermum Wt., Rhopalephora Hassk. or Fricarpelema Morton. This species
deserves critical study based on fresh collections.

Fls. & Fts. Sepfemher.

TABLE—-T11 .Qperiﬂ' endemic fo India

H P .
O LU RRLILY BAY R LSLILER

Belogynapsis kewensts Hassk,

. B. vivipara {Dalz.) Spraguc ¢t Fischer.
Commeling hirsute (W) CL

C. indehiscens Barnes

. tricolor Barnes

C. wightii Rolla Rao

Cyanotis adscendens Dalz,

C. burmanniana Wt,

C. cerifolia Rolla Rao et Kammathy

10. €. concanensis Hassk.

11. C. vaginata Wt,

12, C. wightii Cl.

13, Dictyospermum ovalifolium Wi,

14, Murdannia crocea (Grilf.) Faden Subsp. echracea {Dalz.} Faden.
15, M. juncoides (Wt) Rolla Rao et Kammathy
16, M. koenigii {Wall, ex CL.) Bruckn.

17. M. lanuginosa (Wall. ex Cl.) Bruckn.
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II. Species endemic to Fastern India
1. Anetlema glanduliferum Joseph et Rolla Rao
2. Pollia pentasperma (L

TﬁBLE—III-_SpFCies restricted to India, Sri Lanka, Bangladesh and rare in Fndia,

I. Species restricted to Tndia and Sri Lanka
. Commelina attenuata Koen. ex Vahl
Cyanolis fuscicwlata (Heyne ex Roth) J. AL & J. H. Schu'r,
C. pilosa J. A. & J. H. Schult.
C. thwaitesii Hausk,
C. twberosa (Roxb.) ]. A & ). H. Schult,
C. villosa {Spreng.) J. A. & J. 11 Schale,
Dictyospernum montanum Wi,
Murdannia glauca ([Thw, ex Cl) Brueckn.
M. dimorpha 13alz.) Brockn,

e

R
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1. Species restricted to India, Sri Lanka and Bangladesh
1. Commelina appendiculata C).

HI. Species sestricted to India and Bangladesh
V. Connmelina hasskarlii C1.
2. . sikkimensis Cl,

IV. Species distribu rare 1 i

1. Commelina albescens Hassk.

2. . kotschyii Hassk.

3. C. paleata Hassk.

4. Murdannia blumei (Hassk.) Bruckn.
3. M. hovkeri (CL) Bruckn.

6. M. triquetra (Wall. ex C1.) Bruckn.

2. BerosyNapsis KEWENsIS Hassk,
Cyanotis kewensis (Hassk,) Cl. (FBI, 6: 338, 1892.)

o BB H Rria=pat - CH ikl —d ik

Habitat: On rocks and cliffs moistened by rain or spray from stream.

Note: Live material was first collected from Mahendragiri hills by Beddome
and cultivated at Royal Botanic Garden, Kew. Hasskaral described the species
from the cultivated material and hence the specific name kewensis.

There are only 3 collections of this from Tirunelveli and Kanyakumari
districts of Tamil Nadu. During field studies the species is observed to be very
rare due 1o its peculiar habitat and ecological preference and is suspected to
be endangered due to its rarity, The critically low populatians togethér with
the habitat disturbances due to establishment of Tea gardens appear to have
in 1963 and cultivated them at Poona where they flowered in October 1964.
I 1s a beautiful ornamental plant worth introduction to botanical gardens,
Fls. & Fts: Qctober to January.

3. CommriiNa alBEscens Hassk. (FBI, 6; 373),

Distrib; INDIA: Confined to Rajasthan and Gujarar; PAKISTAN:
AFRICA. :

Habitat: In crevices of rocks. The rootstock sprouts seon after rains.

Nates: There are about 10 collections of this species in India, from Jodhpur,
Juisalmir und Barmer districts of Rajasthan and Saurastra coast, The Indian
populations are diploid whereas the African populations are tetraploids (Rolla
Rao et af, 1968).

4. C. aprENDICULATA Ol (FBI 6: 3749,
Distrib: INDIA: Uttar Pradesh, Bihar, West Bengal, Sikkim, Assam:
BANGLADESH; SRT LANKA 150-1000 m,
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Habiiat: On hill slopes and grassy meadows,
Note: There are about 15 collections of this species. Recent field stu lies could
nat locate the species. Very rare.

3. G mmrstra (W) CL (FBL 6; 371).
Distrily: INDIA: Endemic 1o Southern Peninsula, Western ehats. Tamil

Nadu 600-1000 m.

Habitat: In grassy hill slopes.

M , .

: : s-species; _ ,
Pykara and Qotacamund in Nilgiris and Kodaikanal and Palni hilis of Tamil
Nadu. Recent field studies reveal that the species is rare in places where it was
reported earlier due to disturbance in habitat-grazing and clearing.

Fls. & Fis.: June to November,

6. €. korscrv Hassk.

C. heterosperma Blatter & Hallh.

Distrib: INDIA: Confined to Maharastra 600-800 m. AFRTCA.

Habitat: On moist banks of sircams and gravelly river beds soon afier water
receeds.

Nule: There are only 5 collections of this species from Poona district. One
more collection of this species (rom Sangli, Satara district, Maharastra by
I. H. Burkill in 1902 was rccenty located in the Economic herbarium of the
Industrial Seclion, Calcutta, The plant appears to be very rare in India.

Fls. & Fts.: August to November.

7. C. Pareara Hassk. (FBI, 6: 373).

Distrib: INDTA: Concan, Maharasira, Karnataka; JAVA.

Habitat: Prostrate on moist shady and rocky arcas with arching intcrnodes
and tuberous roots. There are many collections of this species from Bombay
and adjoining hilly areas and only one collection of Talbot from Carwar,
Karnataka in 1885, Recent field studies indicate that it is not available any-
where except in hilly areas of Bombay and adjoining areas, Arrey colony,
Kanhericaves where the plants grow luxuriently has been cleared on accoun
of urbanisation,

Fis, & T'ts.: July to September.

8. (I, TricoLor Barnes

Disirib: INDIA, Endemic o Western ghats of Karnataka, Tamil Nadu
1300 m,

Habitat: On humus covered forest floor and rocks in shade.

Note; Collected only from the type locality Gudalur ghat, XNilgiri by
he author in 19G2.

Fls, & Fiz.: July to Novewler.
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9. C. wicrtn Rolla Rao

C. glabra {Wt.) CL. (FBI. 6: 371)

Distrib: INDTA: Endemic to Southern Peninsula, Tamil-Nadu, Kerala.

Habitat: In moist and swampy aveas.

Noie: There are about § collections from Anamalais, Paighat, Walayar, and
Kerala without precise locality, Recent field studies veveal that the species is
Very rare.

10, CyanoTis BURMANNIANA Wt (FRI, 6: 335)

Dhstrib.; INDTA : West cost. Maharastra, Karnataka, Kerala.

Habitat: In undisturbed loose sandy soil.

Note: LExcepr for one colleciion of [Dalzel from Bom
of this specics are fram Kerala coast. This species was very common threughout
the coastal region of Kerala especially from Quilon to Cochin until a decade
ago, but it has now become very rare in the coastal region due to urbanisation,
farming activities and consequent disturbances of its habitat. The small reddish

succulent leaves are very characteristic for the species.

L ol W RS T DU  JEpI Sy NI s | P "
ay apoul O COUCCTIonSs

11. C. cerrror1a Rolla Rao et Kammaihy
Distrily.: INDIA; Fndemic lo Western Ghats, Kerala, Tamil Nadu, 1000 m,
Habitat: On moist rocky areas amidst grass.
Waverly cslate, Anamalai hills by the author in 1962 and cultivated at Poona
where it lowered and described as a new species.
Fls. & Fts.: August—CQctober.,

12, C. vacivaTa Wi, (FBI. é: 335)
Dhstrib.: INDIA; Fndemic to Southern Peninsula, Kerala, Tarml Nadu
1w T n

upte 1000 m.
Habitat: On moist rocks, and forest clearings.
Note: About B collections of this species from Anamalais, Tenmalai, and
Orukomban, Kerala are only available, The species is not well undersiond due
to its rarity and pcorly preserved collections.

Fls. & Fis.: August—CQctober.

13. Murnannia srumer {Hassk,) Brenan

Aneilema hamiltonianum Wall. ex Cl. (FBL. 6:330)

Distrib.: INDTA: Upper Gangetic plain to Eastwards. Uttar Pradesh, Bihar,
Assam, Meghalaya; JAVA.

Habitat: In marshy areas and rice fields.

Note: There are only 5 collections of this species in India, one collection
cach from near Rai Bereily, Assam, without precise locality; Sanapur,
Meghalaya, Prain (1908), Haines (1924) inclodes this species. Rerent field
studies could not locate the plant.

Fls. & Fis.: September—November,
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14. M. cravea (Thw. ex CL} Bruckn,

Aneilema glaucum Thw. ex Cl. (FBI. 6:375)

Distrib.: INDIA: Southern Peninsula, Western ghats, Kerala, Tamil Nadu;
SRI LANKA. 350-1000 m.

Habitat: Epiphytic on tree trunks in humid forest and also on rocks.

Note: There are only 5 collections of this specics from Peermede forest,
Kerala and Kannikatii and Agastiar-malai, Tirunclveli district of Tamil Nadu.
Recent field siudies could not locale the plant

Fls. & Fis.: May to November.

15. M. nookera (CL) Bruckn.
Aneilema hookeri Cl. (FBI. 6:376)
Disirib, . INDIA: Meghalaya, Nagaland; CHINA. 1300-2000 m.
Habitat: On wet moss covered forest floor and also on banks of streams.
Note: There are onlv b calloctions of this gpﬂr‘.fpg from India [rom Khasia

ik e L halTr JRRA1L0 LS L) 1 sedaad

hills and Nagaland. The species which was fairly common in Mawphlong
appears to be fast disappearing due to clearing of forests.

16. M. keexion (Wall. ex Cl.) Brucka.

Aneilema koengsi Wall. ex Cl. (FBI. 6:381)

Distrity,; INDIA: Endemic to Southern Peninsula, Kerala, Tamil Nadu.

Habitat: In rice fields and moist areas among grass.

Note: There are only 3 collections including the type; [rom Malabar &
Concan by Stocks & Law and Tirunelvali, ‘Tamil Nadu. Recent field studies
could not locate the plant.

Fls. & Fts.: March to June.

17. M. TrIQUETRA {Wall. ex CL} Bruckn.

Aneilema trigueirum Wall, ex Cl. (FBL. 6:374;

Distrib.: INDIA: Arunachal Pradesh, Assam: BANGLADLESH; CHINA.

Habitat : [n marshy arcas.

Note: There are only 3 collections of this species from Assamn without precise
locality and from subansiri in Arunachal Pradesh. It appears to be very rare.

Fls. & Fts.: Avugust—October,

18, PoiLia penrasprpMa Gl (IFBL 6:368)

Distril.; INDIA: Meghalaya, Nagaland.

Note: There are about 10 old colleclions from Shillong, Khasia hills,
Kohima, Nagaland and Lushai hills and Assam. Recent [ield studies in Khasia
hiils could not lacate this species.

Fls. & Fis.: June 1o October,

19. TricarPELEMA ciGanTENUM {Hassk.) Hara
Aneilema thomsonii (CL) Cl. (FBL. 6:376)
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Distrib.; INDIA: DBastern Himalaya; Sikkim {Bhutan) Arunachal Pradesh,
Woest Bengal, Nagaland, BURMA?

Habitat: On the banks of streams in shady arcas.

Note: There are about 15 collections of this species mostly a century old and
therc are no recent collections, Morton (1967} erected the genus Tricarpelema
based on this speeies as monotypic. Rao (1979} mentions this genus as endemic
to India. Hong (1974) has deseribed another speeies, T, chinensis Hong from
China,
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Rare and Endemic Species of Rhododendron in India—
A Preliminary Study

A R, K. SASTRY AND P. K. HAJRA, POSSCEF, Botanical Survey qf India,
Howrah.

Rhododendrons are very popular among Howering plants and have attracted
many people all over the world for their fine evergreen foliage and showy
flowers. There are ahout 1000 specics distributed throughout the world. Of
these, ca B3 species, 12 subspecies und J variettes are known fromn India, The
Sino-Himalayan region forms the most important distribution centre for
Rhododendron species.

The following is an abstract giving the number of species found in different

parts of India ;-

Arunachal Pradesh -— 52 species, 5 subspcies and
5 varieties

Himachai Pradesh — 3 species

Kashinir —- 4 Species

Manipur — 9 species, 1 subspecies and
1 variety

Mueglhalaya — 1 specics and 3 varicties

Nagaland —— 4 specics

Sikkim - - 37 species and 2 varicties

Tamilnadu -- ) subspecies

Utiar Pradesh -- 4 species and 1 variety

W. Bengal (Darjeeling Himalaya; — 17 species

The following 7 sp., 2 subsp. and 3 var. are rot at present known to occur
outside India:
R. arboreum Sm. subsp. milagiricum (Zenker) Tagg

Tarnilnadu.
R. concinnmdes Hutch. & Kingdon Ward

Arunachal Pradesh.

. ellisttsi Wan

Manipur, Nagaland.

R. fulvorcri Mook, . subsp. eximivm (Nud ail) Chamberjain
Arunachal Pradesh,

R. formosum Wall. var. formosum

Meghalaya,
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R. formosum Wall. var, inarguafe (Flutch) Cullen
Arunachal Pradesh, Meghalaya, Nagaland.
&, johmstoneanum Watt ex Hutch.
Manipur, Mizoram.
R. macabeanum Watt ex Balf. {.
Manipur, Nagaland.
R. santapaui Sastry et al
Arunachal Pradesh,

R. rubansiriense Chamberlain

Arunachal Pradesh,

R. triflerum Hook. f. var, baulinifforim (Watt ex Hurch.) Unllen

Manipur.

R, wattii Cowan

Marnipur,

There are two distinct flowering seasous viz, (i} March—May and (ii) May—
July. However, a large number of species Hower during April—June. Except
for a few species, like R. edgeworthii, R. griffithianum and R. maddenii, etc., the
flowers are not fragrant. There are a few species which are poisonous and some
have medicinal properties also.

Several species of the genus Rhedodendron are gradually beceming rare in (heir
original habitats. This i3 due to uncontrolled clearing of forests for cultvvation
and for developmental projects taking place in the entire range of distribution
in the country and Selection of areas rich in Rhododendron species and declar-
ing these as ‘Rhododendron sanctuaries’ in different parts of the country, as
the one in Sikkim can save the depleting Rhodedendrons in the country.

The following is an enumeration of Rare, Threatencd and Lndangered
species of Rhododendron in India. The species are arranged alphabetically. The
data under each species include correct binomial with original citation, short

description, flowering time {where known), ecological notes and disiribution.

ReOoDODENDRON BaILEYT Balfour f. in Notes Roy, Bot. Gard. Edinb. 11: 23,
1919.

Shrubs unta 2.0 m high, Leaves ellintic to narmowly ellintie, Inflorcscence
pto U m oigh, Leaves eihplic (0 narrowiy ollipfic,. Inilorescence

5-8-flowered. Corolla purplish, often with darker spots.

Rare, Alpine and subalpine region, in open places, 3000—4000 m.
Sikkim; BHUTAN, CHINA,

RuopopenproN BeanNiavwuM Cowan, New Flora & Siiva 10:245, . 80, 1938,

Straggling shrubs, upto 3 m high. Leaves obovate to ¢lliptic, upper surface
iugulose, glabrous, lower surface tomentose. Inflorescence 6-10-flowered.
Coorolla carmine to blood-red.

Rare, In bamboo foresss, 3000—3350 m

Arunachal Pradesh; N.E. UPPER BURMA,
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RuopopenprovN sooTaI Nutt. in Hook. Kew Journ. Bot. 5; 346, 1853,

Shrubs ¢4 2 m high: vou -

ovate-elliptic. Flowers in clusters of 7-10, bright yellow, sometimes spotted.
Fls. : April—May.
Threatened, In forests, 1800 —2450 m
Arunachal Pradesh; BHUTAN, CHINA.

ReopopeEnpron kury Hutch. Rhod. Notes 1829-31, 3(5): 280. 1932,

Shrubs, up to 1-5 m high. Leaves elliptic or cblong-elliptic, apex rounded,

]ﬂﬂﬂrﬂsﬂﬁnce l-B-Hprrf-r! r‘.nrnlln mririlioh_maiela
wWered. Lorolia prngisn-purig.

{Threatened. Tn open places, 3000-3800 m.
Arunachal Pradesh; CHINA (Tsangpo-valiey).

RuobopeNnRON caLosTROTUM Balfour I et Kingdon Ward subsp. RiparivM
(Kingdon Ward) Cullen in Notes Roy Bot. Gard. Edinb, 36:112. 1974,
R. riparium Kingdon Ward
Prostrate shrubs, upto sz 1.0 m high. Leaves suborbicular to oblong-ovate.
Inflorescence 1-5-flowered. Corolla magenta-coloured, rarely pink or purple,
Rare. On rocky slapes and near streams, 3050-4550 m.
Arunachal Pradesh; N.E. BURMA, CHINA,

RuaoDopeENDRON caMpyLocYNUM Franchet in Bull, Soc. Bot. Fr. 32: 10, 1885.

Creeping, prostate or decumbent, shrublets upto 60 cm high, Leaves obovate
or narrowly elliptic, papillose and often whitish or silvery beneath. Inflorescence
1-2-flowered. Corolla pink to red or purple.

Rare. 27504250 m

Arunachal Pradesh; N. E. BURMA, CHINA.

RoDoDENDRON ORPHATANTHUM Franchet var, cepHALANTHUM Notes Roy. Bot.
Gard. Endinb, 39{1;: 162, 1980. Rhodvdendron erebreflorum Hutch. & Kingdon
Ward in Notes Roy. Bot. Gard. Edinb, 16:173. 1631

Prostrate ar erect undershrubs. Leaves broadly elliptic, densely scaly beneath,.
Flowers in trusses of B-12, pale pink, corolla tube 6.5—13 mm,

Rare, On rocky slopes and open meadows, 3050—4500 m.

Arunachal Pradesh; N. BURMA, CHINA.

RuonopenDrox cINNABARINUM Hook. f. subsp. xanTHocopon (Hutch.} Cuilen
in Notes Roy. Bot. Gard. Edinb. 36: 113, 1978,

Shrubs, upto 5 ca m high, Leaves persistently iepidote above. Inflorescence
S5-flowered. Flowers cinnabared.

Threatened. In forests and forest margins, 3050—-3950 m.

Arunachal Pradesh; BHUTAN, CHINA.
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RHODDDENDRON conciNNoOIDRs Hutch. & Kingdon Ward in Nofes Roy, Bot,
Gard. Edinb. 16: 180, 1931,

Shrubs ¢¢ 3.0—3.5 m high. Leaves elliptic or obovate-elliptic, densely covered
with brown scales beneath. Flowers in trusses of 3, pinkish or purplish with
dark-spots,

Tls: April--May.

Endernic and FEndangered.

Known enly from the {vpe collection from Arunachal Pradesh.

RuoponenproN pENDRIcOLA Hutch. in Notes Roy. Bot, Gard. Endinh. 12: 60,
1939,

Shrubs. Leaves narrowly clliptic to narrowly ohovate, undersurface scaly.
Calyx disc-like, Corolla white, often with yellow or orange blotch or with pink

tint.
Rare. Epiphyiic or on moss covered rocks, 1200—-1400 m.

Arynachal Pradesh; N.E. BURMA, CHINA.

RuoponenNproN EDcEwOrTH Hook: £ Rhod. Sikkim Himal. 22, t. 21, 1849
Straggling shrubs, upte 3.5 m high; branchlets densely woolly-tomentose.
Leaves cllipiic to ovate-elliptic, dark-green and bullaic above, brown-tomentose

_____ ) = ¥ By = 0 LF e Q EY LAY

Fls, : April- -May.
Rare. Epiphytic or on moss covered rocks, in dense forests, 21003300 .,
Arunachal Pradesh, Sikkim, W. Bengal; BHUTAN, . BURMA, CHINA,

RuonopENDRON ELLIOTH Watt ex Brandis, Indian Trees 410. 1906.

Smail tree, re 4 m high or straggling shrub. Inflorescence §-10-flowered.
Flowers scarlet or crimson with darker flecks. Ovary denscly rufous siellate-
tomentose.

Fls.: May—June.

Endangered and Endemic, eq 3000 m,

Manipur, Nagaland.

RpoboDENDRON EXASPERATUM Tagg in Notes Roy. Bot. Gard. Edink. 16: 192,
1931; Cullen in Notes Roy. Bot, Gard. Edinb. 39{2): 1980.
Small tree, ez 4 m high, Ledves broadly ovate 1o elliptic , dark-green ahove,

Fis.: April-—May.
Rare. In conifer forests, 3,000-—4000 m,

Arunachal Pradesh; N, . UPPER BURMA & CHINA,

RHODODENDRON FALGoNERi Hook, f. subsp. Exmmium (Nuttall) Chamberfain in
Naotes Roy. Bot. Gard. Edinb. 37: 330. 1979
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Tree upto 15 m high. Tecaves boradly elliplic to obovate, Corolia pale pink
with darker lips; leaves scurfy above even at maturity.

Endangered. Endemic,

Arunachal Pradesh.

RuoDODERDRON FORMOSUM Wall, var. mNaeguare (Hutch.) Cullen in Notes
an.r Rnr n:arr‘l Tﬂlnh QH_ 108 1Q7ﬂ f?.’;nzfnrfg'nrfrnn ?ﬂggﬂ;gwf H ("n 111 anﬂﬂ.

Roy. Bot, Gard. Edinb. 12: 75, 1919,
Shrubs, 1.0--3.0m ‘nig‘n Leaves lanceolate or elliptic-oblanceolate, dull dark

EIECH GUUVC, bhfll}r' lJLIlt -'-ll.ll_, IJ LU il I-li Uﬁd FJI.U\'\-CI!“ 11 {russcs Ul‘.'ﬂf"ﬁ: WhllC

Fls.: March —May
Threatend. Endemic. On open hill slopes or near streams, 1500 -2000 m,
Arunachal Pradesh, Manipur, Meghalaya (Khast Hills), Nagaland,

Ruopopespron HOOKERI Nutt, in Hock. Journ, Bot, Kew 5: 359, 1853,

Shrubs, 4---5 m high. Leaves oblong or oblong-ovate, smooth above, glaucous
greenn beneath. Inflorescence 10-15—flowered. Corolla blood red or pink
or crimson, with 5 deep red blotches at hase.

Tls. : March—April

Rare, In foresls, 3200—3800 m.

Arunachal Pradesh; BHUTAN.

RHODODENDRON JOHNSTONEANUM Watt ex Hutchinson in Notes Roy. Bot.
Gard. Edinb. 12: 72. 1919,

Shrubs, 2-4 m high. Leaves elliptic 16 obovate-elliptic, ciliate when young,
dark green above, glacuous and densely scaly beneath, Inflorescence 3-4-
flowered. Flowers fragrant, pale yellow or white or sometimes white tinged
with pink, spetted with red, yellow blotched.

Fls.: April—May,

Endangered. Endemic.

At the edge of the forests on hill slopes, 1700-3600 m,

Manipur, Mizoram,

Ruobopenpron kasornse Huron, & Kingdon Ward in Notes Roy. Bot. Gard.
Ecinb. 16; 181. 1931.

Shrubs. Leaves ablong-lanceolate, scaly on bath surfaces. Flowers in trusses
of 3, yellow.

Rare. In forests, 2500—2700 m,

Arunachal Pradesh (Delei Valley); CHINA

ey); CHINA,
Ruobopenpron keNoricki Nutt, in §, Bot. {Lond.) 5: 358, 1853.

Shrubs or small trees, 2-8 m high, Leaves oblong-lanceolate to lanceolate,
apex acuminate. Inflorescence 10-20-flowered. Flowers pink, srarlet ar erimson,
with red or deep crimson spots.
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Fls. 1 April-—May.
Rare, In forests, 2300—2800 m.
Arunachal Pradesh; BHUTAN, CHINA.

RuopopexnroN kevst Nutt, i Hook, Journ. Bot, Kew 37 353, 1853,

Shrubs, 2-4 m high, Leaves oblong-lanceolate to elliptic, densely scaly on
both surfaces. Flowers bright red, tipped yellow or orange.

Fis. 1 May--June.

Rare. In forests, 2440 m—3630 m.
. 1 1 TR 1 1 11 .. MITTTT AR MITTRT A
Arunachal Fradesn, Q1EKIUI ] DU LAIN, WOILNS,

RHODODENDRON MACABEANUM Wait ex Balf. f. in Notes Roy. Bot, Gard. Edinb.
12: 128, 1920,

“Trees, upto 15 m high. Leaves broadly ovatc to broadly elliptic, apex
rounded to retuse, upper surface glabrous when maiture, reticulate with
impressed veins, lower surface with a dense bistrate indumentum. Inflorescence
15-25-fiowered. Corolla lemon-yellow with a purple blotch.

Rare and Endemic

O hill tops, 2500—3000 m.

Manipur, Nagaiand.

RuopopenproN MapbenNn Hook, f subsp. crassum (Franchety Cuilen i Notes
Roy. Bot. Gard. Edinb. 36: 170, 1978. R. manipurense Balfour and Watt.

Shrubs, upto 2 m high, Leaves usually more than 40 mm broad, elliptic;
capsules oblong-cylindrical, abruptly rounded to almost truncatc at apex;
flaments pubescant,

Rare. On hill slopes, 2400—3650 m.
Maninur; BURMA, CHINA, VETTNAM,

AVATRRAL)FAAL g AF i '

RuopopenDRON MEGACGALYX Balfour f & Kingdon Ward in Noles Roy. Bot.

o1 T 1 1. ., kA [N s
LAl L. Y0 4970, 19109,

Shrubs, 1.5—5.0 m high. Leaves elliptic to obovate, lower surface brownish,
scaly, Inflorescence 2-5-flowered. Calyx very large, cup like, reddish. Corolla
white or cream or with pink tint.

Rare. In forests, 2000—-3000 m.

Arunachal Pradesh; CHINA, N, E, BURMA.

RuopopeNDRON MEGERATUM Balfour £ & Forrest in Notes Roy. Bot. Gard.
Edinb. 12: 140. 1920,

Shrubs, upto 1.0 m high. Leaves clliptic or elliptic obovate, upper surface
glabrous, lower surface whilish-papillose. Inflorescence 1-2-flowered. Corolla
yellow or rarely creamy.

Rare. Terrestrial or epiphyiic, among boulders, 3050—4130 m.

Arunachal Pradesh; N, E. BURMA, CHINA.
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RHODODENDRON MEKONGENSE l'ranchet var. RUBROLINEATUM (Balfour {1 &
Forrest) Cullen in Notes Roy. Bot. Gard. Edinb, 36: 115, 1978, R. rubrofineatum
Balfour f. & Forrest,

Shrubs, ¢z 2.0 m high, Leaves obovate; loriform, setae restricied to petioles
and leal margins and sometines at the basc of inidril beneath. Inflorescence
2-4-flowered. Corolle yellow to grecnish vellow.

Rare. Forest marging, 3350 --4250 m.

Arunachal Pradesh; CHINA.

RHODODENDRON MIGROMERES 'agg in Notes Roy, Bol. Gard. Edinb. 16: 211.
1931,

Shrubs, ¢¢ 2 m high. Leaves narrowly elliptic, glabrous, undersurface scaly.
Inflorescence 5-10-flowered. Corolla yellow, pilose within.

Rare. Ephytic or terrestrial, 2450-4000 m,

Arunachal Pradesh; BHUTAN, N. E. BURMA, CHINA.

RHODODENDRON NERIFLORUM Franchet subsp. rHAEDROPUM (Balfour f. &
Farrer} Tagg in Stevenson (ed) T'he Spec. Rhododendren 533, 1930.
K. phuaedropum Balf. [, & Farrer in Notes Roy. Bot. Gard, Edinb. 13 :
283. 1922,

Shrub to 8 m high, Leaves oblong-lanceolate, upper surlace smooth, deep

green, glancous papillate underneath, Inflorescence ca 13-flowered. Flowers
deep red.

Threatened. On open hill slopes, 3000 m.

Arunachal Pradesh (Tawang); BHUTAN, CHINA, UPPER BURMA.,

Ruopopenprox NuTraLrn Booth in Kew Journ. h: 355 1853,

Shrubs or small trees, 2-10 m, Leaves oblong-elliptic or oblong-obovate,
upper surface rugose, clepidote, lower surface densely scaly; scales unequal.
Inflorescence 2-3-flowered. Flowers white with a yellow blowch.

Fls. : Aprili—May.

Rare. Terrestrial or epiphytic. Open forcsts, 1200—3650 m.

Arunachal Pradesh; CHINA.

RuopobeNDRON PapiLLATUM Balfour 1 & Cooper in Notes Roy, Bot. Gard.
Fdinb. 13: 282, 1922,

surface glahrous when mature, lower surface with stellate indumentum. Inflo-
rescence 5-10-owered. Corolla palc cream to pink with a basal blotch.
Rare. In conifer forests, 1800~ -3300 .

Arunachal Pradesh; BHUTAN,

RHODODENDRON PEMAROENsE Kingdon Ward in Gard, Chron. 88: 298, 1930,
R. patuium Kingdon Ward.
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Prostraic to erect shrubs. Leaves obovate or ohovale clliptic, upper surface
lepidote, lower surface scaly. Inflorescence 1-2-flowered. Corolia pink to pale
purplish mauve,

Rare. 2900—30530 m.

Arunachal Pradesh; CHINA.

Ruopopenprar pENprLuM Hook. f. Rhod. Sikkim Himal, t, 13, 1849,

Straggling epiphytic shrubs, 0.3-—1.3 m high. Leaves oblong-elliptic, upper
surface smooth, shining, glabrous and elepidote. Inflorescence 2-3-flowered.
Corolla white, with pink tint or creamy.

Rare. In dense farests, 2270—3630 m.

Fls. : April—May

Sikkim; NLPAL, BHUTAN, CHINA.

—_— T | R L k. F L. |
FHUKURM Dol I, L5 1 1ML wrdlnd.

RHODODENDRON POG
Edinb. 15: 316. 1927.
Shrubs, upto 3 m bigh. Young shoots supitate-glandular, Leaves oblong to
obovate, glabrous above, continuous indumentum beneath. Inllorescence dense,
10-flowered. Corolla light to deep crimson.
Rare. In open rocky slopes, 3650—4600 m.

Arunachal Pradesh; CHINA.

[P . T _
g 1 Noies Roy.

RuopopENDRON PRUNIFLORUM Hutchinson & Kingdon Ward in Stevenson
{ed.) Spec. Rhododendron 302. 1930,

Shrubs to 1.0 m. Leaves ohovate or narrowly obovate, densely Ilepidote
heneath. Inflorescence 4-6-flowered. Corolla dull crimson to purple,

Rare, In sheliered slopes and thickets, 3050-3%50 m.,

Arunachal Pradesh; N. E. BURMA.

RuopoDeNDRON REX Lewveille in Feddes Repert. 13:340, 1940 subsp. arizELUM
{Baifour £.) Chamberlain in Notes Roy. Bot. Gard. Edinb. 36: 330, 1379,

Trees, ca 15 m high, Leaves oblong-obovate, rugose above, brown-tamentose
beneath, hairs cup-shaped, sitongly fimbriate. Flowers in trusses of 15-20,
Corolla pale-yellow or rosy pink.

s. : April
Rare. In open cenifer forests, 3,000 —4000 m,
Arunachal Pradesh; N. E. BURMA, CHINA.

RIOoDODENDRON SANTAPAUI Sasir iry ci al. in ‘]. Bamb. nat, His[. Bac. ﬁ5{3}.
744.747. 1960,

Epiphytc shrubs, 9.5-—1.5 m high. Leaves subverticillate, cilipuc or elliptic-
lanceolate, rugulese above, pale green, sparsely brown punctate scaly beneath,
I ’HEI' SSEETICL :E i!Eﬂ ’Ei'fd. ]_‘IE""Erﬁ 1"’}31.13-
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Fls,: July
Endangered and Endemic. In dense temperate forests, 2300 n:.

Arunachal Pradesh (Subansiri). Known from Types only.

RHODODENDRON  SUBANSIRIENSE  Chamberlain in - Notes Roy. Bot. Grad,

Edinb. 36 124, 1978,

CL . e o 14 ¥ roma ]
Qllluu.‘_i sl LJ.(,.LB, I,.IPLU 171 lll j_dl_.t-l-'h'l...a l}Ul
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ng, upper surfaceg labrous, lower
surface epapillate, with numerous red punctate hair-bases on the veins, each
with the vestige of a branched hair, otherwise glabrous, Infiorescence dense,
uplo 13-flowered. Corolla scarlet.

Endangered. Endemic. In mossy rain forest, 2600—2800 m.

Arunachal Pradesh.

Note: Known only from Type specimen.

RnobopenNDRoN succotanl Davidian in Rhododendron Year Book 20: 103,
t. 8. 1965, R, nishiokae Hara in J. Jap. Bot. 45:94. 1570.

Shrubs or small trecs, 1-6 m high, Leaves oblong to elliptic, apex rounded,
minutely apiculate, upper and lower surfaces glabrous. Inflorescence 10-15-
flowered, corella crimson.

Rare, Ir forests, 3400— 4200 m.

Arunachal Pradesh; BHUTAN,

RHuODOPENDRON TaNasTYLUM Balfour { & Kingdon Ward in Trans. Bot, Soc.
Edinb. 27: 217, 1917,

Shrubs or small trees, |-¢ m high Leaves clliptic to nblancmlate, apex
ac L,l-llllll-dl-"u, L-IPPL-I. buiiﬁﬁﬁ Emuluua, 1[]“‘[.-[ :!LIII.ML Eh’lUIUub or ”dﬂ.)" JnﬁDI'«ES-
cence lax, 4-8-lowered, Corella deep pink to deep crimson.

Rare. In comier lorvests, 1850-3350 m.

Arunachal Pradesh; N. E. BURMA, CHINA

RuopopExpRoN TEPHROPEPLUM Balfour . & Farrerin Notes Roy. Bot. Gard.
Ldinb, 13: 302. 1922.

ahirubs to .U m high. Leaves narrowly elliptic and mucronate at apex,
scaly beneath with smail unmiform black scales. Inflorcscence 7-8-flowered.
Flowers deep purple or pink.

Rare. Alpne meadows, 24504300 m.

Arunachal Pradesh; N, K. BURMA. CHIXNA,

RuovopexproN TrivLorum Hoek. [ var. BaCHINUFLORUM {Wartt ex Hutch.)
Culler in Notes Roy. Bol. Gard. Edinb. 36: 109. 1978.

Shrubs, 2-3 m high. Leaves oblong-lanceolatc or ovate-tanceolate, Flowers
mn clusters of 2-3, brown-yellow or almost green with or without brown or green
spois, Corolla very openly funnel-shaped to almosi flat.
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Fls.: May—]June,
Rare and Endemic. On hiil slopes, 2450—2730 m

Manipur
ipur,

RucnopenNnroN waronckNsE K'ngdon Ward in Gard. Chron. 133.5, 1953,

Shrubs, 2.0—3.0 m bigh, Leaves ellipiic, under-surface brownsh, scaly.
Inflorescence  3-6-flowered, Calyx disc-like. Corolla creamy-white with a
greenish blotch.,

Rare. Epiphytc or terrestrial, 1500 —2150 m.

Arunachal Pradesh; CHINA.

Ruonopenpron wattn Cowan in Notes Roy. Bot. Gard. Edinb., 19; 163.
1. 233, 1936,

Shrubs or small trees, 3-7 m high. Leaves ohovate ta oblong, glabrous above,
white felted indumentum bencath. Inflorescence ¢g 15-flower.d, dense, Corolla
pink with darker llecks and purplish hasal patches.

Endangered,. Fndemic, 2700 m,

Manipur.

Note : Known only from the type ocality.

RHODODENDRON XANTHOSTEPRsIANUM Merill in Bri tonia i@ 148, 1941,

Shrubs, ¢¢ 2.0 m high, Leaves narrlowly-elliptic to elliptic or oblong. Inily.
rescence 4-5-Howered. Corolla yellow,

Moo T 0, 1T PP ____. ______._ 1EAN (3 TR ¥ oY o T
Lo LM IOICHLE allul JUDCSL 1L IS, LJJWU ARG I,

Arunachal Pradesh; N, E. BURMA, CHINA.
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Studies on Rare and Endemic Legumes in the Tribe
Hedysareae

A, PRAMANIK & K. THOTHATHRI, Botanical Survey of India, Howraf.

N
aFad Rad

Introduction

A critical taxonomic revision of the tribe Hedysareae {Fabaceae) has been under-
taken for the Flora of India. Valuable data have been gathered on the
distribution, rarity and endemic nature of the species of Hedysarwm Linn - Uraria
Desv., Lourea Desv. and Alysicarpus Desv, which are presented in this paper,

Members of the genus Hedysarum Linn. are mostly Himalayan herbs or shrubs
which range from decumbent acaulescent to erect robust habit with pinnate
leaves and showy flowers of deep, rose-purple colour. Baker (1876) recognised
8 species, all considered endemic to the Himalayas, mostly to the West
Himalaya. Among them, 6 species are becoming rare in distribution,

The restricted distribution of Hedysarum stkkimense Baker in Sikkim was known
first from the type collection of Hooker in 1848 and subsequent collections of
collected from the same area, sometimes between 1903 and 1919 by different
collectors. Since 1919 there was no collection of this plant.

H. astragaloides Baker was first collected from Lahul, Kashmir, by Thomson
in 1848 and by R. Fliis and Jaescheke also in the same year (type materiall.
After a lapse of about 85 years N. L. Bor collected 2 specimens from Lahul in
1938 and in 194!. Aflerwards there is no report of this plant.

H. kumaonense Baker was originally described from Kumaon-Himalaya in
1876 and collected again in 1886 by Puthie and in 1900 by Inaijat
frem Kumaon. However, after a wide gap of about 5 decades this species was
reported from the same locality recemily (viz., in 1950 by D. D. Awasthi, in
1958 by T. A. Rao and in 1969 Ly Pant & Naithani).

1, merocalyx Baker was collected first from Lahu! in 1860 Ly Brandis. After
a gap of 80 years, iL was callected from the same locality by N. L. Bor fn 1941,
by K. C. Sahni in 1960, by N. C. Nair in 1961 and by U. (!, Bhattacharya in

. F imla it was collected by FHole in and by N, L. Bor m 1941,
In Uttar Pradesh it was collected from Gurwhal in 1861 by Falconer {type
material), in 1877 and 1888 by Duthic. After about 70 years, it was again
collected from Jammunatri and Kuly Valley by 8. N. Mitra and Hackney in
1953 and in 1954, respectively.
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H. felconeri Baker, a tibetan plant described in 1876, has been reported by a
single collection {from Kashmir in 1892,

H. cachemirianumi Baker is rare and endemic 1o Kashinire 7 Jain & Sasiry, 19807,
There are only 3 subsequent collections after the type, wade by Capt, F. L
Koebel in 1613, V. A, Rao In 1953 and N. O, Nair in 1966,

Urarin Desv. 1s a genus with the characiersiic raceme which often looks
like lox’s tail. One of its species [ Jaced Craily was st collected from Kohina
in 1885 by Duthie, followed by Meebold trom Naga hills and Manipur in 1907,

Afier a lapse of 37 years, the plant was againt eollected {rom Manipur in 1944
by N. L. Bor. No more colicction of the spectes was found dil to-date.

{7, pulchra Halnes i known only fvom one sheer of Flabwes (Ffaines
3952) collected from Rammagar, Bihar in 1916 which is incidentally the type
at Kow.

There are also many non-endeinic species which were widespreacd carlier
have become rare now-a-davs. Such species oo desevve 10 be acuvely
considered for conservailion.

Uraria lagspus DU 1s one such species. |
5000 k. In the last 1
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areas like Sikkim, Kumaon, Uttar Pradesh, Assam aod Bengal, Iy the ]n-cgunl
century, it was recollected from Sikkino in 1914, from Utiar Pradesh jn 1961
and 1970, from Assam in 1919 and from West Bengal in 1914,

Similarly, Lourea respertitionis (L.} Desv. was collected Jrom Bengal in 1860,
from Tamii Nadu in 1883 and from Assam, approximately in 1890 {Master;,
Since then no more collection of the species was found in any herbariunm,

Abysicarpus gambfei Schindl, was first coflected by Gamble in 1889 [rom
Cuddapah distriel, Andhra Pradesh which constitites the type collection, Later
in 1912 it was collected from Karnataka by Paranjbya. Thercabier, the plant
was never collected from its original locality. Ounly two moere specimens collected
from Owrissy in 1949 {Afvoney 36461 and Madhya Pradesh in 1958 (Swbramonvam
7261) are found in the Caleuua herbarium,

Tt is Interesting to point out that there is no record or mention of the above
$pecies in any regional flora except the following: Coventry enumerated only
marked its distribution sayving . onot ontside of Kaslunir’. Babu {1976,
remarked about {raria fegapres as*. not seen from this area’. Kanjilal in Assaim
Flora (1938 recorded only & fugopus under ihe name L adlapecroides
whereas Balakvishnan (1981) recorded it under the name §7 arborenm, Prain
i ‘Bengal Plants vecovded only Lowrea vespertifionss on the hasis ol carliey
Published reports of Roxburgh in *Flora fndica {18327 without mentioning
any  particulyr collection, Gamble (1918 recorded L aespertifioniy as un
mtroduced species, Betng occasionad or weed inwaste places and sonetines
i gardens,

Rarity of species can therefore be evaluated through ficld and herbarivin
studies, "Their ravity/extinction may be dve o seveval Gactors, Daring fiekd
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sarvey, authors ebserved barren grasslands which were once virgin forests and
subsequently cleared for agriculture. Besides, construction of multipurpose
viver valley projects, hydre-elecine projects, ete. without taking adequaie

R Rt TR i . yis bl e
Jh Gy LB H L I'C

i1 1
[nternationa! Union for Conservaiion of Nature (TUCN) has formulated
certain basic eriteria on which species should be regarded rare, threatened or

endangercd, cte. If has turther suggested that in order 0 evaluate the term
‘rare’, ‘threatened’, ‘endangerved’, etc., autecological study of the species is the
prime necd. In the above stodles the term ‘rare’ i5s used depending on the
degree of approxinmte distribution-frequency, dominance, ete. with notable
ficld daia,

Suflicient knowledge on the autecology of a species and well documented
causes of its disappearance can assist conservalionists to take proper steps in
preserving the couniry’s rich heritage of floral wealth.
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Endemic Species of Hedychium Koen. in India

5. €. SRIVASTAVA, Botanical Survey of India, Howrah.

Hedychium Koen. (Zingiberaceae) has about 60 species in the world with the
distribution limited to South-Uast Asia, Of these, 35 species and 7. varieties

other species are distributed in the North-East region, in Arunachal Pradesh,
Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, Tripura and hills
of West Bengal. Six species arc common to Northern and North-East India.
76'49, of the 34 species of North-East India ie. 26 species occur within
Meghalaya. Lxcepting F. coronarium Koen, Which also accur in the plains of
Bihar, Madhya Pradesh, Karnataka, Kerala, Maharashtra, Orissa, Punjal,
Tamal Nadu, Uttar Pradesh and in Andaman and Nicolsar I\land all the other
species have their habitat in the hills, at altitudes of 1000—2500 m.

The specics of Hedychium Koen. are very much alike morphologically. Even
microscopic characters like stomatal patierns and pollen grains are also very
similar in various species, Thus, critical determination of Hedychium specics only
on herbarium material is difficult. Field work and observation of the species in
the natural habitat considerably help in a confident recognition of the various
species,

Apart from the few epiphytic specics like H. teneutflorum, 1. fongipedunculatum
and H. aureum, all other species are lerrestrial, growing in moist places and along
water margins, usually at the top or slope of hills making the genus Hedychinm
biologically as well as ecologically interesting.

Following analysis, in detail of the distribution pattern of Hedychinm. H.
venustum Wt. is endemic to peninsular India and 10 species listed below, are
endemic to North-East India,

H. coronarium var, urophylium Lodd.
V. corenarium var. subditum Turrill.
H. elwesii Baker

H. hookeri Baker

H. speciosum Wall.

H, luteum Baker

H. wardii Fisch,

H. gratum Wall,

H. tenuiflorum Schuinn.

H. marginatum Clarke

Fltid tours and the study of the living coliections was made by Rao and

, P 0P NP e o3
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Verma, Ran and Hajra, and A, R, K. Sastey and Verma for the monocot
[Flora of Assam. Dunng their study they described the following species.

I, H. eofcorainm Rao and Verma
2. K. deframuem Ran and Veriua

3. H. gracillicem Rao and Verma
4. . rubram WRao and Verna
.0 . robeiiien oo and Hﬂ']rn

v, I radiatin Raoo and Hajra
7. H. langipeduncuiatum Sastry and Verma

a0 far the above species are known from the type Jocality and net from any
other place. Thuas they are also endemite. d14Y of the 35 spectes e 18
species are endemic to the conniry,

Applying the eriteria histed hy Cain (1944 we find that several closely related
genera of Hedvehlum like Hiwhenia, Alpinia, Amomem, Coautleya and Globba alt
occur i this region, Lurther, species diversity tiself 15 very pronounced,
addition o the specics concentration ie. out of 60 species of the world 34 are
present in North-Last India, Ajl these together lead to the conclusion that in

Wight in his description of AL eenustum doubiiully menioned its 10{:;,1'“3’ as
Cioarg but there s no collecton Irom Coorg, whele subscquent workers
collected f4. venustim from Nilgiris, To determine the type locality and present
distribution of this spedies, a tour was undertaken during September 1980, it
was possibie 1o locate a populatien of 30 plants at Naduvatiam. This marks the
first recent collecuon aller, 1845, a gap ol almost 53 yeArs. i his, and the absence

F rr\”s‘m‘\r:nﬂﬂ [y 'r'.11'
Juelll Ty d b

3 X

locality is not Coorg but only '\ﬂﬁnn
Tollowing species are poorly represented in herbaria,
1. H. grawm Wall.
2.  H. kookert Baker
3. I margmatum Clarke
4. H. auwreum Baker
5.  H. futewn Baker
6, H. temuflorum Schiamn,
7. H, greensi Smith
During Geld turs to Meghalaya and Assam prCla”‘:,’ for collection of
Hedychium, it was not possible to {ind the above species.
The available information and personal beld experience suggest that the
causes of rarity could be developmental activities like broadening of roads,
constructions of new buildings, townships, delorestation and natural calamitics

LFLL

[n 1968 several spﬁcirrs of Hedychinm had becn brought and grown at ‘woad-
lands’ the head quarters of the Lastern Cuele, B, 8. 1. at Shillong, with 2 few

species at Balm[]ﬂl , at a fower elevation. They arc al] dmng well even now,
i ;1.
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hias been made 1o conserve the Hedy Aium species. About 153 of them have been
collected from Sounth-India and Meghalayva. They have been intvoduced i the
Indian Botanic Garden, Howrah. They are Howsslung with two of them 141
celearatum and H. elfipticum lowering in June 1981 at the Indian Botanie Garvden,
Howrali
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Endemic and Rare Species of Calanthe R. Br.
(Orchidaceae) in India

S. R RATHORLE. Botanical Survey of India, flavrah,

Catanthe K. Br. 1+ a genuas of Beantiful wrvresorial orchids, 1t has about 200 species
distributed in tropical and sub-tropicat JAsia, Islands of (he Imﬂhc ocean, Alrica
1 . PP eborey Ak ot ds {5 I"[I ﬂ'\.nﬁl—;'\]

A Avearian 3 0], Ll e I sbanrtinr
dadd Aaneried. M hese, 20 ooour o india, distribatod i toe staty Oor LTI

Pradesh, Puniab and Uttar Pradesh in the north; West Bifﬂg‘ﬂl. Sikkim,
Arunachal Pradesh, Assam, Nagaland. MMizoram, Manipur, Meghalaya and
Tripura in the east: Andhra Pradesh, Tamil Naca, Karnataka, Kerala and
Andaman Islands in the south, and Maharashiva and Goa in the west,
However, they exhibit maximuny ronceiuration in the Flimalayas, parlicularlv
m the Fastern [imalavas, OC the 21 species in India, 17 ave ‘wide”. The few
common ones that may be mentioned inthis category are (.fr.’m:!}m brevicornu
Lindl,, €. mawuea (120 Dony Lindl., . plantaginea Lindl, ¢ paberala Lindl.,
C. tricgrinate Lind], and O piplieate TWillemi) Ames. Althouglh,  they ave
widespread in general, a close look b the localities of their occurrence, reveals
that they are drm;.]'lv scarce. The plants nceuar as sinele seatiered mdividuale
and only alter sustained scarch, o few plants conld be gathered, This conclusion
was arrived at alter 3 year's detailed study of the genus in the Herbarinm and

The sitnation is still worse in the ense of Toure species which are endemie or
rare, These are Colantie packiesfaloy Hook, L, G wightiona K, & P, € alping
Lindl and € fraffiformis K. & P, all froan the Himalayas,

Ialconer’s oollection o No W, Himalava was the hasis lor describing
Cafanthe packystaliv by . 1. Hooker, Later, v was collecied thrice by Mackinnen
during  June 1898 Cluly 1899 wound Mussoorie at an altitude of 1325

to 1830 m. No subsequenn collection has Been made Git now!

Calanthe wightiann K. & Poowas collected first tn 1886, from Dulkajhar, Sikkin
and also from Tsungthang inc 1895 by Pansling, although, the species has heen
established an the basis of Panding's collection of May 1897 from Tsungthang,
ar 1830 . A search has been made speeilically in the type locality and other
similar localives for about 15 days, during May  June 1980, but in vain, No
subseguent coilection has heen nrade tHI now!

J. I3 Hooker's collection Groin Lachen, Sikkim Himalaya, at about 3030 m
i the month of July, was the basis for Lindley's Cafanthe alpina. Later, it was
collected thiive by Panting in the years 1895-1897, from Tsungthane and
Lachen Valley at an aluunude of 1675-2440 m. Smith and Cave have also
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collected i frown Lachen, at an altiinde ol 2600 s on July 200k 1909, Aley
thig, no collection has Heen made from Sikkinn, Tneidentally . during the presemt
study, it was discovered that a problomanic eollecdon of Champion in 1920
(rom Dwali, N. W, Himalaya, at 2750 m was veally (0 afpine. This extends the
range from Hikkim 1o Komaon Himalava with o long gap in-hetween,

Basedd on Pantling’s collection during july 1891 from Mahaldavam, Sikkim
at 1830 m, King and Pantling desevibed €0 trddifirmis, Tater, it was collecied
every year Detween 1894-1897 by Pantling fom Mahaldovam. Lachoong

Valley, Sinchal and again fromt Mahaldaram cespeetively, A visit ot Sinchatl
and Lachoong tin 979 and 1980 respectively, has been made” but in vai
However, Balakrishinan had collecwed a vegetuive plant from Lasiern Bhutan
which flowered e the Nationol Oveladarivm, Shillong, i Tune 196G, Uhis
proved to be O tralliformis, thus, extending it disoribation towards norili.

While thie above two rarve species of Sikkinm have been Jocated, at least onee
in N, W. Himalayva and Bhutan respectivebe, 10 ds felo that Cafanthe pacliesiadis
Hook. £, and €. wightions K. &. P, are very near extinction or might have even
already hecome extinot! 1t is preterable to wall for some wore tUme helore
pronouncing the verdict. Meanwhileo further attempis should he made 10
search for these vare species.

There is an urgent necd for protecting and propagating these nbviously
vanishing species. A practical method v by ev win cultivation In Botanicad
Lardens, There is a good case for special sections in Dotanical gardens {rare
plant garden) devoted W the tescuing and reaving ol rare plant species,
particularly orchids, in different parts of the country,
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Endemic Grasses of India with an Emphasis on

Rare, Indeterminate and Extinct Species

8. KARTHIKEY AN, Botanical Survey nf India, Pune, Mahorashtra.

Introduction

J. D, Hooker (1896) reported 135 genera, 734 species, 2 subspecies and
39 varicties of grasses (including bamboos) from the areas of the present day
India. Since then, 448 specics, 1 subspecies and 109 varicties have been added,
either as new species or new records from this region (Bor, 1960; Calder, ef af.
1926; Nayar & Karthikeyan, 1981; Nayar & Ramamurthy, 1873; Rasi, 1939).
Owing to the changing laxonomic concepts and nomenclatural changes in
addition to the publicaiion of ew genera the total number of genera is presently

gubsnecies and 4%
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varieties are found to be rrndemm to India. ‘Yhe endemic species and varicties
are spread over 92 genera.
A talle has been provided to clearly itlustrate the point. {(Tabte. 1],

Enuymeration : Fndemic Genera

According to Nayar (1980} there are about 141 endemic genera distributed
over 47 families in India, and Acanthaceac and Gramineae have the largest
number of endemic genera. It is found that 16 genera of Gramineae are endemic
in India, and they are as follows (number of species under cach genus has been
indicated within brackets}. Their disiribution in India has also been indicaterl.

1. Andrepogonear :

{a) Peninsular India : Bhidea Stapf ex Bor (1), Manisuris L. (9 spp. - 2 var.),
Pogonachne Bor (1), Pseudodichanthium Bor (1) and Triplepogon Bor {1},

(b Himalaya : Fsehnochioa Hook. 1. (1)

{c) General: Indochion Bor (2) and Lophopogen Hack. (3) {rom Peninsulayr India

IT. Maydeae :

|3 J PR TR (Y - AU N B SR S SRR S [ T I
ERILNSHLID DI - FROgienalr JUIICIHGA o 21010, 11 .

LIL. Pooideae
(a} Peninsular India : Danifionidium Hubb. {1), Fubd
{l;li Limnopog Hubb, .I:i‘I a nd Normanboria Bu 1

ardia Bor {1}, Indopea Bor
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coudadanthonia Bor & Hubh, (11

£ EAA N ~ SR T

{b) Himalava : Coathopus Stapf (1), and

Their distribution pattern shows that majority of them, ie. 11 are from
peninsular India, which reinforces the view of Turrill {1964) that endemism s
oftenn marked in peninsular than in continental areas.

Endemic Species

A list of the siale-wite endemic species has been provided. A few species
occurring only in Himalayas and Nilgiris have been separately listed. Those
specics which have been found to oceur in more than one State or phyto-

HHHHHHH Tiln tmpmmem himim lam o o

Tica -1 e T LY
Blidgialiiv Tallgh. He vl LOCll 11510 L

WY LIETCral Categ
I. State-wise

1. Andaman & Nicobar Islands :

Bambusa schizostachyoides {Kurz) Kurz ex Gamble, Dendrocalamus strictus
(Roxb,) Nees var. pariniana Gamble, Dinchioa tjankorreh (Schultes) Buse wvar.
andamanica (Kure) Gamble.

2. Andhra Pradesh :

Arthraxon echinatus {Nces) Hochst., Arundmella selosa Trin, var. lanifere Tscher,
Chrysopogon velutinus (Hook. £.) Bor, Dimeria fischeri Bor, Isetlema venkateswarlui
Satyavathi.

3. Assam :

Bambusa mastersii Munro, Flymenachne assamica (Hook. £} Hitche,, Misconthus
wardit Bor, Paspalum fongifolium Roxb. var. larirhachis Bor, Phyilostachys assamica
Gamble ex Brandis, Poa wardiane Bor, Rolthoellia goalparensis Bor, Sclerostachya
milroyi Bor, Thamnecalamus prainti {Gambie) E. G. Camus.

4. Bihar :
Agrostis brachicta Munro ex Hook. f., Chrysopogon hamilionii (Hook. f.) Haines,
Dendrocalamus  sevicens Munro, Dimeria ornithopoda Trin, wvar. gracillima Bor,

Indochlva clarkel (Hack.) Bor, Iseifema holei Haines, Lophopogon kingii Hook. f,

5. Goa :
Manisuris poarnsis Rolla Rao & Hemadn, M, telbotit {Hook. .} Bor,

6. Himachal Pradesh ;

Flonazoses o povecfomesn Bow oo folefawes T
LAEPERARGE SEFLCIISS O, D00 LGREERTES 1

7. Jammu & Kashmir :
Agropyron cognatum Hack. var, shingonense Melderis ex Bor, 4. dentatum Hook. f.
var. elatum Hook. f., A. dentatum Hook. £ var. kashmiricum Melderis ex Bor,
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A, strigtum Nees ex Steud. var, walidum Melderis ex Bor, Calamagrostis decora

Tl 0 Pt o bt D Ty 2 f e l.‘J,... ardasme Fociiames Grond
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Lophockloa clarkeana (Domin Bor, Schizachyrium impressum (Hack,) A, Camus,

4. Karnataka :

Arthraxon depressus Stapf ex Fischer, Dichanthtum magdalent {Abmeida)l Jain &
Deshpande, D. paranjpyeanum (Bhide) Clayton, Dimena bialaie Vischer, D,
hohenackerr Hochst. ex Miq., D. ernithepoda Trin. var. khasigna Bor, D. oraithopoda
‘Trin. var, megalantha Bor, D. sontapaui Almeida, llubbardia heplaneuron Ror,
Isackne gracilis Hubb., I mecholdii Fischer, I mysorensis Sundararaghavan,
Ischaemum lishoae Hook, f., Manisuris divergens (Hack.) O, Ktze. var. hirsumia
{Fischer) fain, M. mysorensis Jain & Hewadrl, Ochlandre talbotie Brandis, Urochiloa

banicoider P. Beauv, var, marathensis {Henr.) Bor

4. Kerala ;

Garnotia puchiparensis Bor, Isachne fischeri Bor, I, selosa Vischer, Ischaermm travan-
corense Stapl ex Fischer, I vembanadense Patll & 1D’Cruz, Limenopea meeboldii
(Fischer) Hubb., Qchlandra snbrasteata Raizada & Chatler i Q. seriplonia

a. w:ghtu (Munm) rlhcher nytenantﬁem buurdzft'om: [:amh

10, Maharazhtra *

Arthraxon deccanensis |ain, A. inermis Hook. 11, A. tnermiy Hook, F var. fzpelvi
Jain, 4. jubetus Hack., A. junnarensis Jain & }Iemadri, A. purandharensis Bharucha,
A. raizgdae Jain, Hemadri & Deshpande, 4. sentapaui Bor, Arundinella spicain
Dalz., Bhidea burnsiune Bor, Ceelachne minuta Por, Danthonidium gommiei {Bhide)
Hubl., Dickanthium armatum (Hook. ) Blatl, & McC., D, compressm (Hook. £}
Jain & Deshpande, D concanensis (Hook. .} Jain & Deshpande, D. jani
(Deshpande & Hemadri) Deshpande, D, maccannii Blatt,, D, odoratum (Donua
Lisboa) Jain & Deshpande, D. panchganiensis Blatt. & McoC., D, woodrousi
(Hook. f.) Jain & Deshpande, Dimeria blatteri Dor, D, stapfiana Hubb. ex Pilger,
L. wovdrowii Stapf, fsackne bicolor Naik & Patunkar, £, barii Hemadid, Ircheemum
bolei Almeida, I hombaiense Bor, I diplopogon Ilook. f., I huescfu Hack.,
1. mmpressum Hack., I nifchiet $tapf ex Bor, 1, saniapans Bor, I wmidwm Stapf ex
Bor, Manisuris ratnaginice Kulkarni & Hemadri, M. santapaui Jain & Deshpande,
FPamcum deccanense Naik & Patunker, P. paianum Naik & Patunkar, P, paignum
var. miner Natk & Patunkar, P. phoiniclades Naik & Patunkar, Pogonachne racemosa
Bor, Pseudanthistivia intermedia Bivari & D'Curz, Preudsdichantiium serrafalcoides
(Cooke & Stapf) Bor, Triplopegen ramosissimus (Hack.) Bor, Tripogon polyanthus
Naik & Patunk_ai Lirochfon hnmmm'ﬂ'.' 2. Beauv. var. pefuting fl—':*nv\ Bor.

1l. Madhya Iradesh :
Dichanthm grahamr (a3 os) Clope, fdigpitaria dutheeana Henr, ox Bor, Eremupo-

gon tuberculaius (Hack.) A L amus, Isetlerma hubbardii Uppu]uu Lup.fmpogrm duh‘uez
Stapf €x Bor.
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13. Meghalaya :

Agrostis filipes 15ook. £, A. griffithiana (Hook. £} Bor, Arundinaria kirsuta Munro,
A. mannsi Gamble, Arundnella intricala Hughes, Cephalostachyum paliidum Munro,
Chimonobambusa khasiana (Munro) Nakal, Dypeuxia elattor (Griseb,) Hook. f,
Digitaria compacts (Roth ex R, & 8.) Veldk., D. jubata (Griseb.) Henr,,
Eragrostiella leispetra (Stapl} Bor, Kulalia steciosa {Debraux) 0. Kize. var.
veluting {Hack.) Bor, Festuca subra L. var. clarkei Stapt, Hierochios khasiana Cl, ex
Hook, [\, fsachne scabrose Hook, f., Ischaemum hubbardii Bor, Panicum khasianum
Munro ex Hock. f., Phyptlostachys mannii Gamble, Pogonatherum rufa-barbatum Griff,
14. Nagaland :

Agrostis nagensis Bor, Andropogon munroi G, B. Cl., Arundinaria rolloane Gamble,
Dichanthium nagense {Bor) Deshpande, D. pleropechys (Cl} Jain & Deshpande,
Deyeuxia nagarum Bor, Isachne clarkei Hook, [, Panicum incisum Munro ex CL,
Themeda huttonensis Bor.

15, Orissa
Dimeria orissae Bor, Themeda mooneyi Bor, T, saxicols Bor,

16. Punjab :
Digitaria sanguinalis (L.} Scop. ssp. vulgaris var. rottleriina Henr,

17. Rajasthan :

Cenchrus priewrit (Kunth) Maire var, scabre Bhandari, €, rgjusthanensis Kanodia
& Nanda, Ischaemum kingit Flook. £, Lasiurus scandatus Satyanar, & Shankarnar,

18. Sikkim :

dgropyron  sikkimense Melderis ex Bor, dgrostis debilis (Hook. £) Bor,
A. maequglumis Griseb., A, pilosula Trin. var, ¢ifiata {Trin.) Bor, 4. sikkimans;is
Bar, A. iniavistats (Hook, £) Bor, Antho gnse

oy fe gy i ' by
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Arthraxon hookeri (Hack.) Henr,, Catabrosa sikkimensis Stapf ex Hook. f,,
Cyathopus sikkimensis Siapf, Dq}euma nivicola Hook. £, Festuca polyeolea Stapf
var. brewms Stapf, F. rubra L. ssp. sehlugintweitii E;t. Yves, F. undata Stapf,
F. undata var, aristata Stapt, Helictotrichon parvifiorum (Hook. ) Bor, Hierachloe
fexuosa Hook, £, Isachne dimploides Bor, I. sikkimensis Bor, Poa gammicana Hook.

£, Poa polynenron Bor, P. sikkimensis Bor, Themeda hookeri (Griseb.) A. Camus,
Trisctum scrfulum Bor,

19, Tamil Nadu :
Aunthoxantfurm borii jain & Pal, Avundinelia setosa Train. var. nilagiriana Subbarao
& Kumari, A. vaginata Bor, Brachieria nilagirica Bor, Cenchrus glaucus Mudaliyar
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& Sundararaj, Ghioris wightiana Nees ox Steud., Dichenthinm foutkesit {ook. I.)
Jain & Deshpande, Dimeria acutipes Bor, I deccancnsis Bor, Enleropagon
cocmbalorensis K. K. N, Nair, Jain & Navar, Kragrostis rottleri Stapf apud Hook. £,
Helictotrichon schmidii (Fook. £.) Henr., Heteropogon ficcherianus Bor, lsachne angladei
Fischer, £ dispar Trin. var. rilivsa Fischer, I kunthione (Wr & Arn. ex Stewd.)
Miq. var. letifplic Hook. f., Ischaemun keenigii (Hook. [y Swapf ex Fischer,
Normanboria henrardigna (Bor) Butzin, Serghum stapfi (Hook. £} Fischer, Tripagon

FrPOUNIES 5. LI T " R TN L & SR ST BN B
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20, Ustar Pradesh :
Arundinaria jaunsarensis Gamble, Eragrostis cifiariy (LY R, Br. var, clavker Stapf
ex Hook, £, Fulaliopsis duthier Sur, Fetuce lucida Stapl, Hemarthria hamilioniana

Steud., Imperata cplindrica (L.) . Beauv. var, fatifoiia (ITook. £} Hubb., fichne-
chole faleoneri Hook. £., Oryzepsis humilis Bor, Poa pseudomosna Bor, P. rhadina Bor,

micans {Hook, f.) Bor.

If. Speeies in Himalayas & Nilgiris :

l. Himalayas:

Agrofiyron duthier Melderis ex Bor, Agrostisp ilosuta 'U'vin. var. repleana ([rin,)
Bor, Arundinaria suberecta Munco, Bromus himalaicus Stapf apud. Hook, f. var.
grandis Stapf, Bromus japenicus Thunb. var. falconert (Siapt) Stewart, Celama-
grostis garhwalensis Hubb, & Bor, Danthonta jacquemontii Bor var, minor {(Hook. £}
Bor, Dendrocalumus parishii Munro, Deyenxia pulchella (Griseb.) Tlook. 1., Exlalia
motizs (Griseb.) O. Ktze., E. ditifolia (Hack.) A, Camus, Festuca modesta Steud.,
Isachne himalnica Hook. [., Poa siapfiana Bor, var. micranthera (Siapf ex ook, f)
Bor, Pseudodanthonia kmaleica (Hook. ) Bor & Ylubb., Sehima nofatum (Hack )
A, Camus, Spodiapogon dubins Hack., Stipa roplei {(Nees) Mez, Tripogon fliformes
Nees ex Steud. var. tenuispica Hook, f.

2. Nilgiris :
Agrostis schmidii (Hook. £.) Bor, Arundinaria wightiana Necs var. hispida Gamble,
Arundinelta purpurea Hochst, ex Siend. var, faxa Bor, Dichanthium pallidum (Hook,

£ Stanf ex Fiochos T L e iu:lfn YViechaor Hyhrﬂ'n!w:‘hnn hnfnwuﬂrm
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{Hook, f.) Henr., Isachne deccanensts Bor, £. oreades { Domin) Bor, O::Mandm seligera
Gamble, Psa gamblet Bor.

I, _Genoral ¢

Agrosits  myriantha Mook, . (Assam, Meghalaya, Nagaland, Sikkim},
A. peninsylaris Hook, f, (Kerala, Tamil Nadu), A. zenkeri Trin, {Mceghalaya,
Nilgiris, Sikkim), Apecopis vaginata Hack, (Andhra Pradesh, Bihar, Madhya
Pradesh, Uttar Pradesh), Aristide redacta Stapl {Andbra Pradesh, Karnataka,
Tamil Nadu, Madhya Pradesh, Mabarashtra), 4. stocksz (Houk. [.) Domin
(Karnataka, Maharashtra), Arthraxon lanceolatus (Roxb.) Hochst, (Peninsular
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Iudiay, A. lameifoliys (Trin.} Hochst. var, Aindustanicus Jain & Deshpande {Goa,
Gujaraiy, A. meebsldii Stapl {Peninsular Tndia in Rajasthan and Madhya
Pradesh), A. nitidulys Stapf ex Bor (Irom Karnataka 10 Rajasthan), 4. satarensis
Almeida emend Deshpande & Hemadr (Karnataka, Maharashira), A. sillosus

Ticrleene (T st los Afolioeaclyi. Agrres Tiamadlom oslinfa T b W Alans A
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(8. India), A, decempedalis (3. Ktze.) Janowski (Sikkim, Terai, Plains of Bengal
and Assam), A, fhaseana Nees ex Steud. (Assam, Meghalaya, Nagaland), A
mesophylla INecs ox Send, (5, India), 4. metzii Hochst., ex Mig. (Peninsular
Indiaj, A. neroose (Roxb ) Nees ex Hook. & Arn, {Karnataka, 'Tamil
Nadu), d. purpurca Hochst. ex Steud. (Kerala, Tamil Nadu), 4. tuber-
culata Munro ex Lisboa (Concan and Central India), Bambuse khasiana Munro
\.uii‘j_{haul}a, E‘v'lanipurj, l..;:rpnmu.:iu"t?rgymu oﬁ}fumium Munro var L‘féﬁﬁfﬁfﬁﬁmm
Gamble {Meghalaya, Sikkim), Chimonsbambusa polystachye {Kurz ex Gamble}
Nakai (Meghalaya, Sikkim), Chloris bournei Rang, & Tad. (5. India},
Chrysepogor asper (Heyne ex Hook. .} Blatt. & McO. {(Peninsular India),
G, hackelii (Llook. f.) Fischer {5, India}, C. lanccarius (Hook. {) Haines
(Bibar, Sikkim), C. pelyphpifus (Hack.) Blatt. & McC. (Peninsular India to
Central India), C. werticilfatus (Roxb.; Lrin, ex Steud, {Peninsular India),

ex Hook, 1) Siapf (Peninsular India to Madhya Pradesh), €. gidarbe Ham.
ex Fook. f) Haincs (Peninsular India to Bibar and Bengal, Western
Himalaya), Cyriseoceum fongrpes {Wt, & Arn, ex Hook, f.} A. Camus (8, India),
Dendrocatamus patetlaris Gamnble (Nagaland, Sikkim), Dichanthium filiculme (Haook.
f) Jain & Deshpande (Peninsular India], D. fuegelii (Hack.) Jain & Deshpande
(Peninsular India), Digitaria fomeniosa (Koenlg ex Willd.) Henr. {Andhra

Pradesh, Fauul Nadu], Dunerig conmiens Hack. Ujina.r, Urissa ], Lhmeria {awsonit
1Hook, 1) Yischer (8. India), D. macngr Raizada ex Mooney (Orissa, "T'amil
Nadu}, Eragrostiella brachypuylin (Stapt) Bor (Pemnsufar India to Bengal and
Bihar), I, nardeides [ 1'rin) Bor {Bibar to Himalayas), Eragrestis deccanensis Bor
(8. India), Futalie wighni (Hook. [} bBor (Andhra Pradesh, Tamil Nadu),
{larnolia arborum *'itauf cx Lo ke E'Ka.lﬂcltﬂkﬂ \fluharashtr:ﬂ G. arundinacea
Hook. I. (5. India),, . elate (Arn. ox Miq.) Jauowsky (3. Indla Uttar Pradesh),
G, schmidic Hook. (. {Kamataka, Tami Nadu), Heferopagon polysiachyos {Roxb.}
Schal, ‘\‘] .I.J.l.l..l..l_l:l‘b M. ritelidei p;uui\ 1')] Blatr. & Mo, {Kdrﬂﬁiﬁ}\a i Central
India), fudochioa oligantha {Flochst, ex Steud.) Bor {(Kerala, 1amil Nadu to
Maharasthira), Indupoa paupercule (Stapl’y Bor {Western Ghats), fsachne bourneorum
Fischer (Karnataka, 'Lanil Nadu), I elegans Dalz, ex Hook. [, (Tamil Nadu,
Maharashtral, 1. lisboae Hook. f. {Karnataka, Mabarashira}, fschaemum duihie!
Stapl ex Bor {Bihar, Bengal, Madhya Pradesh}, L jflununeum Bor {Karnataka,
‘Tamil Nadu}, £ Airtum Hack, (Bihar, Bengal to Meghalaya), I melle Hook £
(Kerala, Karnataka, Maharashira), {. nilagiricum Ilack, (5. India.; L pulosum
{Klein ex Willd.] Wt. (Peninsular India to Madhya Pradesh}, I raizadas
Hemadri & Billore (Karnataka, Maharashira), 1. rangacharianum Fischer
(Kerala, Tamil Nadu}, L themsenicnum Stapf ex G.E.C. Fischer {Karnataka,
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Kerala), Iscifema anthephoroides Hack. (Peninswlar India), Tophoporon trideitatus
(Roxb.y Hack (Peninsular Tndia o Madhva Pradesh, Yeulswds acumingta
(Hack.) O. Kize. (Peninsular India), M. scumineic var. wosdroil Bor {Goa,
Karnaraka), M. clerkei (Hack.) Bor apud Saniapau {Peninsular India  upte
Bihar, Gujarat and Madhva Pradesh, Af. jurfienl/ata Tischer emend., Jain (Penin-
sw'ay Imdia), M. mwres 1., {Andhra Pradesh, Tami! Nadu', Gehlandra beddomei
CGamble {Kerala, Tamil Nadui, 0. seripforia {Dennst.) Fischier var. sfeagiviana
(Gamble) Fischer (Kerala, Tamil Nadu), 0. travevancorica (Bedd.) Bentl, ex
Gamble {Karnataka, Tamil Nadul, Oslimeas bomdaienvis Tor (Karnaiaka,
Maharashtra, Tamil Nadu), Oropetium roxburghtanem (Steud) 8, M, Phillips
{Andhra Pradesh, Maharashira), 0. w/fasutwm Stapl ex Bor (Andhra Pradesh,
Madhya Pradesh, Maharashira, Owissa), Orpza offeinalis Wall. ex Watt, ssp.
malampuzhaensts (Krishnasw, & Chandrasek.) Vateoka (Andhra  Pradesh,
Kerala, Tamil Nadu,) Oxytenanthera monostigma Bedd, (Karnataka, Tamil Naduo),
0. rilcheyi Blatt. & McC. (Maharashtra, Tamil Nadn), Panicum fischeri Bor
{Andhra Pradeshk, Tamil Nadu), Perabyparrhenia belluriensis (Hack) W, 1),
Clayion {Andhra Pradesh, Gujarat), Paspalum canarac {Steud.} Veldk. ({Khasia
and Naga Hills Rajasthan, 8 India}, P. canarae var. fimbrictum (Bor) Veldk,
{Karnataka, Maharashira}, Poa Lhasiana Stapl ex Hook, . iMeghalaya, Naga
Hiils), Psewdanthistivin heteroelita (Roxb.) ook, [ {Karnataka, Kerala, West
Bengal), P. iuspida Ilook. f (Karnataka, Madliva Pradesh, Maharashira),
Pseudoraphis minute (Mez) Pilger (Assam, Biliar, W, Bengal), Sehima sulvatum
{(Hack} A, Camus (8. India to Madhya Pradesh), Sorghum deccanense Stapf ex
Bor (W. Tndia and Madhva Pradesh), Spadispagon rhizophorus (Stend.) Pilger
(Peninsular India). Teinostachyum bedduomei Fischer (Kerala, Tamil Nadu),
Themeda strigosa (Ham. ex Hook. f.) A. Camus (Assam, Bihar, Maharashtra,
W. Bengal), Trilobachne cookei {Stapf) Schenck ex Henr. (Karnataka, Mahara-
shtra), Tripegon capillgiur Jaub. & Spach. (W. Ghats in Kerala & Karnataka
to Bihar), 7. jacquemontii Stap{ {Gujarat, Kerala, Tamil Nadu), T, lisheae Stapf
(W, India) 7. wightii Hook. f. {Tndia), Vetfierie lawsonii (Hook, () Blatr, &
MeC. {Peninsular India).

Rare, Indetermunate or Dxmict (rrasses:

L. Raye species :

The ‘TUCN Red Data Book’ {Lucas & Syuge, 1978) dcfines this as ‘taxa
with smalil world populations that are nol at prosent endangered or vulnerable
but are at risk, "I'hese taxa are usually localised within restricted geographical
areas or habitats or are thinly scattercd over & mote extensive range,

About 84 species and 4 varicties of grasses are considered as rarce, Tt s stressed
that 1his is a teniuiive judgement and may b altered with nrore Tiedd studies il
reference to ihe Herbaria in India,

n

Agrostis  schmidii (Hock. [} Bor [Nilgivisi, dethovanthum borti Jain &
Pal (Pulneys), Arthraaen depressus Stapt ex Fuecher (Karnawaka), A, witidulus
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Stapf ex Bor (Peninsular India), Arundinefia sefosa Trin. var, lanifera Fischer
{E. Ghats), 4. tubsrcwdatn Munro ex Lishoa (Concan & C. India), A. waginafe
Bor (Tamil Nadu), Bhidea burnsiana Bor (Maharashtra), Brachiaria nilagirica
Bor (Nilgiris), Cleistachne stocksii Hook. f. (Karnataka, Kerala), Coelechne minuta
Bor (Maharashtra), Cyathopus sikkimensis Stapf (Sikkim}, Danthonidium pemmici
(Bhide} Hubb. (Maharashtra), Depeuxia negarum Bor (Nagaland), Dickanthivm
Joulkesii (Hook. £) Jain & Deshpande (T'amil Nadu), £, maccannii Blatt. (Maha-
rashtra), D. pallidum (Hook. f.) Stapf ex Fischer (Nilgiris), D. panchpaniensis
Blatt. & McC. {Maharashtra), Digitaria jubala (Grisseh.) Henr. {Meghulaya),
D, tamentora (Koenig ex Willd.) Henr. (Tamil Nadu)}, Dimeria acutipes Bor (Tamil
Nadu}, D. bialata ¥ischer (Karnataka), D. blalteri Bor (Maharashira), D.
deceanensis Bor (Tamil Nadu), D. ficheri Bor (Tamil Nadu), D, hehenacker!
Hochst. ex Miq. {Karnataka, Maharashira), 7. lawsemst (Hook. .} Fischer
(S. India), I}. mnoney’ Raizada ex Mooncy {Orissa), D, orissee Bor (Orissa),
D. stapfiana . E. 1Tubb, ex Piler (Maharashtra), Eulaliz wightii {Tlook. £) Bor
(Andhra Pradesh, Tamil Nadu), Festuca levingei Stapf (Jammu & Kashmir),
Garnotia arborum Stapf ex Cooke (Maharashtra, Karnataka), . puchiparensis
Bor (Silent Valley, Kerala), Heferopogon fischerianus Bor (Tamil Nadu), f.
ritchiei (Hook, £} Blatt. & McC. (C. Tndia, Maharashira}, Tudockiva clarkei
{Hack.) Bor (Bibar, Rajasthan) I. ofigantha (Hochst. ex Steud.) Bor {Kerala,

Maharashtra, Tamil Nadu), Indogoa paupercula (Stapf) Bor (Karnataka, Kerala,
10{-:]'1 urdn—hi-vﬂ‘ r.’ur.-ludn Mﬂ-rﬂ;df: v:rrnt\aﬁ f"'l"'nm:'l “anl.i\ T I- nnnnnnnn In:nnl-ueur-
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(Karnataka, Tami] Nadu), I, deccanensis Bor {Nilgiris), I. dimploides Bor (Sikkim}
I dispar Trin. var. villesa Fischer (Tamil Nadu), 7. fischeri Bor (Kerala), L
I meeboldii Fischer {Karnataka), I. ereades (Domin) Bor (Nilgiris), I. sefesa
Fischer (Kerala), Ischaemum bombaiense Bor [Maharashtra), 1. flumirewm Bor
(Maharashtra, Tamil Nadu), 1. impressum Hack, (Maharashira), I. liskoae Hook.
f. (Karnataka), 1. rangacharianum Tischer (Kerala, Tamil Nadu), I, ritchei Stapf
ex Bor (Maharashtra}, I, suntapaui Bor (Maharashtra), I. thomsonianum Stapf ex
Fischer (Kerala, Kamataka), [ trapancorense Stapf ex Fischer {Kerala), L
tummidumn Stapf ex Bor (Maharashtra), Ischnochloa falconeri Hook. f (N, W.
Himalavyas), Lophochiva slarkeana (Domin) Bor {Jammu & Kashmir), Lophapogon
duifiei Stapl ex Bor (Madhya Pradesh), Manisuris acuminala {Hack.) O.
Ktze, var. woodrowii Bor (Goa, Karnataka), Ochlandra beddomei Gamble (Kerala
Tamil Nadu), & seriptoria (Dennst.) Fischer (Kerala), 6. lalfbotii Brandis
(Karnataka), O. fravancorice (Bedd.) Benth, ex Gamble var, hirsula Gamble
(Kerala), Ophiuros bdombaiensis Bor (Kamataka, Tamil Nadu, Maharashtra},
Oropetium roxburghianum (Steud.) S, M. Phillips {Andhra Pradesh), Oxytenanthera
bourdillonit GGamble (Kerala), 0. ritcheyi Blatt. & Mcll (Maharashtra, Tamil
Nadu}, Panicum fischeri Bor (Andhra Pradesh, Tamil Nadu), P. khasianum Munro
ex Hook. f. (E. Himalayas}, Paralyparehenia bellariensis (Ilack.) W. D. Clayton
{Andhra Pradesh, Gujarat), Poponachne racemosa Bor {Maharashtra), Pseudodan-
thomia himalaica (Hook, £} Bor & Hubh. {N. W. Himalayas), Fseudodichanthium
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servafalcoides (Cooke & Stapl] Bor {Maharashival, Serglum deccanense Stapl ex
Bor {Madhya Pradesh, W. India), Teinostachyum beddomes Fischer {Kerala,
Tamil Nadu), Trilobachne cogke! [Stapt’ Schenck ex Henr, (Karnataka, Mahara-
shtra}, Themeda mooneri Bor (Onissa), T. saxicola Bor {Ovissa), Fripogon capitlatus
Jaub. & Spach, (W. Ghats, Bihar), T, jeeyuemontii Stapf (Gujarat 1o Keralaj,
7. lishoas Srapl (W, Tadiai, T, pungens Fischee (5. Imdiay, 7 wightii Hook, [
(%, [ndial.

2, Indeterminale Species

The appropriate status of the species enumerated below can be finafised only
alter inensive field studies as currently no data on these spectes are available.

() Andrapogon munrar C.1R.CL.

“Sor far found only on the high hills in the neighbourhood of Kohima, Naga
Hills” {Bor, 1960). Bor states he has seen only the type specimen. No specimen
1 avallable for study.

{it) Fragrosils rottlesi Stap! aupd Hook. f.

This species hay not been collected since the type collection.

(i) Kriachrysis rangachary Vischer

This specics alse has not been collected after thie type coliectiow.

(iv] Heleropogon polysiachyes (Roxb.) Schult.

Bor (l.c.) states that this is a very obscure species of which he has scen only
Wight's gathering, probably the type specimen. Tt has not been collected again.

(v} Limnopoa meeboldii {Fischer] Hubb.

There ave no collection of this in M. Probably known only Lo the type.

{vi] Normanberia henvardiana (Bor) Buitzin,

No collections afler the type collection which has been made about
40 years ago.

{(vil) Poa gamble: Bor

The species has been pullished based on specimens colliecled by Gamible
and Mavyuranathan (Bor, 1948) from Nilgirls more than 3 decades ago. No
collections have been made afterwards.

+
rL A R i K.

According to Bar (1.} the type collection is the sole representative of this
species.

{ix} Trisetum micans (Hook. L) Bor

This species is also known from the lype collection only, which has been
collected ahout 70 years ago (Bor, L.,

3. Extinet species -

Hubbardia heptanewion Bor, could not be collected atter the type collection.

The TUCN plant red dule book suggests that 1t is “presumed extinet'.

Tt is apprehended that a few more species may join this category from the
‘indeterminate’ specits, unless steps are initiated o locate and conserve them.
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Ignorance of economic potendal and ccological funcuons of plants have
caused indiscriminate annihilation of vegetation and 1t has resulted in
depletion of plant resources, decline in genetic diversity and cven their
extinction. Many factors, hoth man-inade and natural have heen responsible
for limiting the distribution and existence of various species.

Demolition of special habitaws are due to reclamation of marsh-lands, deve-
lopment ot drainage schemes, construction of dams for iwrigation and electricivy
and subsequent alteration of ground water level, indiscriminate encroachment
ol farest arcas for agriculture and plantation crops, delbrestation for extraction
of timber and uncontrolled grazing, In addilion to these shori-sighted and
ecologically disruptive acts Ly man, natural causts such as land upheavels,
protracted periods of rain and drought, spreading of desert lands, forest fire
ete. also considerably contribule 10 the extinction of many species, In addition
ta these the spread of harmful chemicals in the form of tertilizers, pesticides
and fungicides and industrial cffluents; competition of alien weeds with
endemics; spread of plant pests and diseases have also been sources of threal
to several native floras. While such man-made and natural processes in the past
had no doubl icd to {he extineiion ot lioras, the resuiing hew environmental

onditions had alwo resulted in jenlaton, evolution, spectation and even Further

L]

extinetion of many species.

The threatencd taxa are represented by two groups, the first includes endemic
species and descrves top priority 1n conservation, since the preservartion
of disappearing endemic planis depends solely on the efforts of a single country.
Whereas, the second group consists of vanishing peripheral species whose
distribuiion is both within and outside the territory of India and the range
and number of which are small even in the neighbouring cousnitries and (heir
conscrvatinn need a joint effort of two or more countries. Bur our major and
immediate concern is over the endemic species which occupy limited and
specialized habitats. 'The populations of many of the endemics are not great,
which dees not mean however, that they are vanishing since there are no
evident threat to their existence. Any disturbance or imbalance in their
narrawly confined ccosysiem could mean cxtermination of the species and
hence such narrow-cndemics are considered as threatened planis. In order to
have a total list of Indian threatened plants we need in assess all the narrowly

erelemic planis also.
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In the present paper, distributional range ol twenty twe species of Inglian
aroids are given, based on studies in field and at warious national and
international herbaria,  Along with the ahove data acronyms of various
herbaria {as wiven by Holmgren & Keuoken, 1974) where representative
specimens  of those species are available and examined by the author are

givent in hrackeis

. Avorus calamuy L. Sp. PL 11 324, 17533,

A natve of north womperate and sub-tropics and recorded 10 be distribuied
throughout India, bul now very rare in natural habitats and seen moscly under
cultivation. The high potential of the rhizome as a source of medicine has
rendered  the plant very valuable and are Deing  extensively collected
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rarity. (BM, CAL, CALL K, M, PCM, US;,

2. Armurphophallus hohenackeri (Schott) Engler e1 Gehrm., PHanzenr. IV, 230
(48): 103, 1911,

Usually found among bushes of scrub jungles and other open areas.
Distributed in northern districts of Kerala and Mangalore of Karnataka. In
soine regions habitats of this species have been disturbed due 1o conversion of
the areas for agriculture, industries and the like. (BM, BSI, CAL, CALIL, GH,
JOBL K, L, M, US;.

3. Amorphophallus nysorensis Barnes et Fischer, Bull, Misc. 1nf, 10: 861, 1939.

Only reported from Billigirirangan hills of Karnalaka and as occwrring
“under shades of bumboos”. No eollections are available since ats first eollection
and perhaps extinct now. This taxa is very much allied to A hohenicker
and A, epfvations. (K.

4. Amorphophaitus spfvaficus {Roxh.) Kunth, Enum. Pl 3: 34, 1841.

An endemic species of Sowth Todia and North and Vast S Lanka, asually
found among dry lowland bushes, Reported fom very limited [ocalities of
Kerala, Tamilnadu, Maharashtra and Andhra Pradesh. Now very rare and nn
recent colleciions conld be seen from many of the lormer localities, (BLAT, K,
MH;).

3. Anaphyllum beddomet Engler, Pllanzens, [V, 230 (48): 26, 1911.
Vary rare and much restricted in its distribution from Tiruneiveli hills and
Courtallam area of Tamilnadu. Usually eccurring in evergreen semi-evergreen

forests. (BM, CAL, FRCO, K, M, MH).

Anaphylium weghtit Schott, Bonplandia 34y 127, 1857,
Cccurs only in the evergreen/semi-evergreen forests of Western ghats {n
Kernla and adjacent districts of Tamilnadu. Tts habitat in some regions arc
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being destroved by conversion of forests into plantations, (BM, BSI, (.\L,
CALI, FRC, GH, K, L, M, MH, NY, PCM, UX, 7).

7. Arisaema atlenyatum Barnes et Fischer, Bull. Misc, Infll 4: 275, 1936,
Syn.: A, peltatum Fischer, Bull. Misc, Inf. 4: 277, 1936,

Reported frem higher ranges of Munnar, Naimakad, and Pallivasal in
evergreen forests and shady grassy places, Tis  (hreatened  status has Dbeen
reported earlier by Henry ¢ al. (1978). (K, L, NYj.

B. Arisaema auriculale Barnes, Kew Bull, 1: 44, 1946,

Henry et al. (1878) have already reported its threatened status. No collec-
tions of the taxon have been made since its fust collection. Reported lo be
growing in large clumps in high rocks en the Nilambur Ghats. {K).

9., drisaema psitiacus Barnes in Hooker, Teon, PL 5 (Vth series): t. 3405, 1940,

Rarnes rernrted it to he occyrring in shola forests, No recent collactiame gimee
A livin I prlal BRAS 2% Anr IS BRI RASIRR5 A 00 - S SRFL el SRR DU ARCLLIHLS BTN

its first collection are known to be made. Threatened nature of this taxon also
has alveady heen disclosed by Henry et al. (1978). (K, NY.

10. Arisaema sarraceninides Barnes et Fischer in Hooker, Icon. Pl 4 (Vitls series);
t. 3307. 1936.

Originally collected from Naimakad gap and Munnar-[levicolam path in
evergreen forests. This antique species also is not known to be coliected sinee
its first coltection. (K, L, NY).

11. Arisaema transiucens Fischer, Bull. Misc. Inf, 7; 344, 1933

No collections since its first collection from Carrington ‘I'ea Fstate near
Thia shola in Nilgiri hills {Tamilnadu} are known. Barnes reported it to be
occurring also in the edges of a shola near 'thia shola (K, MH).

12, Arisaema tylophorum Fischer, Bull, Misc. Inf. 7: 346, 1933,
Reported from Thia shola, between Naduvattam and Gudalur nialai, apd
Mudinud of Nilghirry hills. No recent collections are known. (K, MH},

13. Cryptocoryne cognata Schott, Bonplandia 5: 222, 1857.

Schott described the species based on a specimen collected by Law from
‘Concan’. No specimens are available in any of the Indian herbaria, Cook
{1930) reported that it 1is supposed (o be extincl as i1ts habitats have

been destroved. (K}.

14, (fr:;rpmgmyng consobrina Schatt, Bnnplandia 5: 222, 1837,
The rarity of the species is due to the destruction ol habitats conseguent to

tonstruction of dams and jaying the streamns and canals. The taxon
Usualty prows along sircams and river banks. Its distribution is recorded from
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Parambikulam and Karvappara rivers of Palghat disirict, Kerala and Aliyar
submergible areas in Coimbatore district of Tarmilnadu, A rvecent collection
(1981} has been made by the author from a new locality in Malappuram
district of Kerala. Clook {1980 suspected this species alsa to be extinet, {GH

K, L, MH, NY .

13. Lagenandra undutaia Sastry, Bull. Bot. Surv. India 9; 294-296, fig. 1 -6, 1967,

This lithophytic, small, rhizomatous herb is the only North Indian species
of Lagenandra and is of very much limited in distribution. Known only from
Amijec river banks, in Subansiri district of Arunachal Pradesh. (CAL, reported
to e available in ASSAM alsa’

avanaome I ASSAN [ b=l

16. Pothos armatur Fischer, Bull, Mise. Inf. 4: 126, 1929,

A vare oot climber known to occur in Tamarassery (Tambracherry’)
ghats in Wynad district and ghats from Ponmudi to Kallar in Trivandrum
district only on the Wesiern ghats, No new locality has been reporied later.
Destruction of the habitats has resulied in the rarity of this species. (B8, CALIL
K, I, MH, US}.

17. Pathos thomsonianus Schots, Arotdeas 17 24 ¢ 31, 1835,

Callected from evergreen lorests ol Kulathupuzha (Quilon district, Kerala)
and Kannikatty {Tiruneiveli discrict, Tamilnaduj anly. {(BM, CAL, CALIL,

7 B T gl 1 S o T O O B b P T
OB, A, Pe, J¥LLh, Duadvi),

18, Saurematum brevipes (Hook. 1) N. E, Brown, Gard. Chren. 34: 93, 1903,
Ihsiribution of this taxon is known to be limited to Sikkim and Darjeeling
areas. (BM, K.

19, Theriophonum dalzellii Schort, Aroideac }; 13, 1853,

A rare species of restricted disiribution and known to occur along the western
parts of Maharashtra and Karnataka states, Usually seen growing on open
areas. (BSI, CAL, C¥l, JCB, K, PCM),

20, Theriophonum fischert Sivadasan in Sivadasan & Nicolson, Aroideana 4{2):
G4-67. 1981.

A recently described species based on Fischer’s collections made in 1910,
Known to be distributed in Auappady valley in Palghat district {Kerala)
Annamalai in Coimbatore district and Kalakkad hills in Tirunelveli district
{Familnadu) only, A recent avtempt to coliect specimens from the type locality
was in vain. [UAL, YRG, K.

21. Therigphonoum sivaganganum {Ramam, ¢t 8eb.} Bogner, Bull. Bot. Surv. India
10(2): 244, 1968,



Threalened Species of Indian draceae 235

This interesting species was collected in 1774 and 1777 by Keenig and those
specimens are now extant at BM and LINN. The specimens at LINN werc
determined by Linnacus f. as Arum tenufolivm, Later collection was made in
1964 based on which a ‘new’ genus and species {Pauella sivagangana Ramam.
et Seb., Bull. Bot. Surv. India 8: 348, 1966} was recognised which was later
transferred to the genus Therisphonum. Known to occur only in Esani forest
in Sivaganga in Ramanathapuram district of Tamilnadu. Henry et al. {1978)
have also reported its threatened status. (BM, CAL, LINN, MH).

an Lr ey R PR I K ™_T_ ot fen ETn- b TFM e Tmneawen A 1192 1G5
LL. J_PPHDHIH?H umﬂyﬂmm LFALZCLL 1IL FTOURCT, DayY  JUrdiil, 7. L1, 10d

A rare species found in deciduous forests. Distribution known to be restricted
to Dhoni hills and Parambikulam forests in Palighat District, Kerala, and
‘Concan’ (Karnataka?- specific locality uncertain}. (BM, CALI, GH, K, M,

US).
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Tribe Isachneae (family Poaceae)-its Endemism
and Rarity in India

VID PRAKASH* & 8, K. JAIN, Botenical Swrvey of India, Howral.

The wibe Ivechneee (. Poaceae) is apparently a natural assemblage of grasses
having five gencra vix,, Jsachne R. Br., Coelachne R. Br., Limnopoa C. E. Hubb.,,
Sphaerocaryum Nees ex Hook, . and Heteranthoeeia Stapt. The latter three genera
are monotypic, of which Limnspea is endemic to India (only in Kerala), Heleran-
thoecta is conlined (o tropical Africa and Sphaerocarpum to tropical Asia, The
genus Ceelachne comprising ea. 10 species, extends in Old World  tropies and
subtropics. fsackne comprising ca. 110 species, extends in tropical and subtropical
regions of hoth hemispheres,

In morphological characters the wibe frachneas differs from all other tribes
and particularly from its ncarest aliies namely the tribe Paniceae in structure
and articulation of the spikelet. In the tribe Paniceac the glumes arc unequal

is small very small compared with the upper glum
sometimes it 1s even absent) and spikelets have an articulation bejow the glumes,
so that the spikelets fall entire along with glumes at naturity. But in the tribe
Isachneae the glumes are almost subequal and the spikelets are articulate above
the glumes, so that the spikeleis break up at maturity above the glumes and
between the florets, Althouglh glumes are not persisient in most of the species
of Isachneac, hut they ofien fall separately at maturity leaving scars on the

lowest-inlernoade of the vachilla.

The authors have made ciitical revisionary study of this teibe, and recognised
28 species of Isachne, 3 species and 1 variciy of Coelachne and 1 specics each of
Limnopoa and  Spahaerocaryum [rom India, The tribe shows high degree of
endemisim in India, Tt is seen that 18 species of Jsachne and 1 species and 1

variety of Coelgehine and the genus Limnopoa are endemic to India, Of these, most
of the species are confined to Western Ghats, Only twe species of fsachne are
endemic to Sikkim and two to Khasi Hilis {Meghalaya). Several species of fsachne
are so restricted that they are hitherto known only from type locality. Field

and herbarium studies have revealed that most of these endemic species are very
rare and threatened. These species are not well represented in Indian herbaria
and some of them are known from type collections only. The exact distribution,
representative specintens in Indian berbaria and rarity of all endemic taxa of
the tribe Isachneae are discussed below:

*Present address @ Botany Division, Central Drug Research Institute, Lucknow,
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1. Isachne angladei Tischer in Keow Bull, 1932 323, 1932.

This species was known only from thie original collections until author (VP)
relocated it in 1978 after several decades. Tt hias been found so far anly in the
type Jocality,

Distribution
TNDIA; Tamil Nadu, endemic to Anaimalai and Palnt Hills,

Reprasentative specimens
Tamil Nadu: Madural Dist.: Shembagnnr, 3500 ft. (4 1630 w), R. Van
Malderen 1283 (Paratype, CAL); Anaimalai, High Wavy Mountain 4000-
5000 ft. (1200-1500 m), May 1917, F. Blatter & Hulberp 182 (Paratype, CAL);
E. Blatter & Hallberg 226 (CALY; Anannatal, Beddome sn. (MH); Silver
(lascade, Kodaikanal {4 1800 m}, March 5, 1978 Ved Prakashk A, B (CGAL).

2. I. bicalar Naik et Patunkar in Bull. bat. Surv. Tnd. 15: 157, 1973 {1976).

This specics has been recently descvibed by Naik & Patunkar (1. Irom
Aurangabad Dist. (Maharashtral, While revizing this wibe the anthoes located
one specimen of this species in Blatter herbarium, Bombay, which was lying
under 1. elegans Dalz. The other collection of this species is of awthor (VP) who
collected it {rom Panchgani in 1979,

Distribution
INDIA: Western Ghats, endemic (o Maharashtra,

Representative speeimens
Maharashtra: Aurangabad Thst,: Maismal, 600 m, Oct. 8, 1973, . IV
Patunkar 18498B-E ({Isotypes, Marathwada Univ.); Satara Dist.: Panchgani,
Oct. 1918, Blatter 5080 (BLATS; Virst (able land Panchgani, 1000m, Ot
10, 1979, Ved Prakash 346A-T {CAL).

3. I. borii Hemadri in Tndian Vor. 97; 223-235, 1971,
This species is known so far enly from its 1ype collections from Pune Diss

(Maharashtra).

Distribulion

INDIA; Western Ghats, endemic wo Maharashtra,

Retrerontalive cherimens
Maharashtra: Pune 1ist.: Dhak Khila, 27 km West of Junar, Sept. 927,
Y968, K. Hemadri 117968 (Holotype, GAL); K. Hemadri 117968 B-T (Tsolypes,
B-DinB3I; Fin K; Gin L; Hin MO, Tin LE); Bushi lake, A, bavuc near
lonavla, Aug. 20, 1964, Aeddi 98672 A-LE (Paratypes, BSI).
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4. 1. bourncorym Tischer in Kew Bull. 1832: 324, 1939,

This specis commoniy grows in Anaimalai, Palni and Nilgiri Hils of Tamil
Nadu. Tt has been collected so far once fram Kerala [Kettayam Dist., Umaiya
Malai-Devicolam, 1975 m, Nov. 22, 1965, B. V. Shetty 2611 (MH)]. The anthor
{VP) collected this species from Coimbatore Dist, of Tamil Nadu [Akamalai.
March t1, 1978, Fed Prakash 133 {CATLY].

Distribution
INDIA: Lodemic to Tamil! Nadn and Kerala ar4-1200-2200 m alt.

Representative specimens
The species is represented by several specimens in CAL & MH.

5. I clarker Hook f. Fl, Brit. Ind: 7: 24, 1896.
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Nagaland. Only once collected from Sikkim [Lachung Valley, =2400 m
—3300 m, 7. D. Hloaker s.n. (KY].

Pistribution

INDIA: Endemic 1o Meghalaya, Nagaland & Sikkiun at4+15300-3300 m alt.

Representative specimens
The species 15 well represented in Shitlong herbarium (Assam). The anthor
(VP} collected this species from several Jocalities of Khasi Hills in 1978

(specimens are in CAL).

6. I deccanensiy Bor in Kew Bull, 1949: 85, 1549,

This species has not been collected during last five decades and perhaps
become a rare species now.

Distribution

INTTAT Endemic to Nilgiri and Palni Hills of Tamil Nadu at 2000-2250 m
alt.

Representative specimens

(CAL): Shembagnur, f.. A. Auglade s.n. (CAL); Silver falls, Pulneys, May
26, 1898, Bowme 1281 (CAL); Nilgiri Dist. Pykara, Aug, 1878, &. King
s.n. {C'AL); Nilgiri, Aramby, 7500 ft. {Ootacamund, 4 2250 m), Aug. 1884,
F- 8. Gambie 15290 (DD); Ootacamund, Aug. 20, 1900, G. A. Barber 2597
(MH); muni dairy, Ooty, 7300 ft., Sept. 13, 1930, V. Narginswami 4380
(MH); Nilgiris, Perottet 1351 & 1352 (DD); Loc., M. 8. Kamanwami s.n.
(CAL). The most of the specimens cited above were lying under I, austrafis
R. Br. (=1 globosa (Thunb.} O. Ktze)}.
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7. 1. dimploides Bor in Kew Bull, 1949:.96, 1949,
It is a very rare species and so far known only from its type collection,

Distribution
INDIA: Endemijc to Sikkim at—+ 1500 1 alr.

Lepresentative specimens
Sikkim Teerai, Dulkajhar, 3000 it { £ 1300 m}, Oct. 16, 1884, C. B. Clarke
36764 (Holotype, K; Isotype, CAL}.
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Several workers wrongly reported Lhis species from various regions of India.
For example, Fischer {1934) reported it from Karnataka & Tamil Nadu,

Tiwari {1955) from Madhya Pradesh, Particrahi et al. {1964) fromy Orissa and

1 1001
I, 1001,

4 note on the range of distributien of this species. But a critical examination of
material reveals that interestingly this species is actually still endemic to
Maharashira. The specimens from oiher fegions on which new distribution
were reported belonged 1o another species' e, J globosa ((Thunb.) . Ktze.
Singh et al. {1976) rcported it from Karnataka but the authors have not been
able to locate any such specimens so far. However, it i3 quite likely 10 be found
2ll along with Western Ghats from Mahabaleshwar to Coorg.

Distribution
INDIA: Western Ghats, endemic to Maharashtra ar- 600-1000 ni ale.

Representaiive spectimens
‘Vhe species commonly grows in Bombay, Pune, Batara and Thana st
of Maliarashtra and well represented in Punc herbarium [BS1}. The author
(WP) collecied it from Panchgani, third iable land {3atara Dist.) in 1979
{Specimens are in (ALY

8. 1, fisheri Bor in Kew Bull, 1949: 68, 1949,
It is a very rare grass and is known so far only from the type locality which

has heen collected only once after the type by B. V. Shetry in 1063,

A hiea

Distribution

Lepresentative spretmens
Kerala: Idukki Dist. Sumunit of Anaimudi, Travancore, High range, 8440 ft.
(i?ﬁﬁ[} m), Sept, 1933, £. Barnes s.n. (type K}; Anaimudi summit, 2575 m,
Nov. 19, 1963, 8. V., Skety 26333 (MH).
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10, £, gracifis C, E. Hubb. in Kew Bull, 1927: 77, 1927,
‘This is a very handsome grass and occur mainly in Maharashtra in deep
shade and moist places on rocks and walls.

Dhistribution
INDIA: Madhya Pradesh, Maharashtra, Karnataka, endemic, at 600-
1800 m alt.

Representative spectmens
It is represented by several specimens from Maharashtra (BSI) and from
Karnataka only by two collections [Bababudan Hills,4-4000 ft (4- 1200 m),
Oct. 1908, 4, Meebold 10781 (Holotype, K; Isotype CAL); Abbi falls, QOct,
20, 1963, 4. 5. Rao 94975 (BSI)} and from Madhya Pradesh by one
vollection {Mahadeo falls, Oct. 17, 1960, 5. D, N Towari 2256 (DD)]. The
author {VP) collected this speeies frorn Lonavia, Panchgani and Mahaba-
leshwar {Maharashtra) in 1979 {Specimens in CAL),

Y1, I lishose Hook £, Y1, Brit, Ind, 7. 22, 1896,
'I'his species is very local inhabiting apparently only the Panchgani and

Mahabalcshwar plateau (Maharashtra),

Drstribution
INDIA; Western Ghats, endemic to Maharashtra and Karnataka at4-1000
—1300 m alt.

Represenialive specimens
It is represented by several specimens in CAL, BSL & BLAT. Only once
collected from Karnataka [Bababudan Hills, Yr. 1890, W. A. Talbot 2330
(CAL).] The author (VP} collected this species from third table land
Panchgani {8atara Dist.,, Maharashira), growing subgregariously in small
area around the water line (spccimens in CALjJ.

12. I. meeboldii Fischer in Kew Bull. 1932: 323, 1932
It is a very rare grass and is represented mainly by type collections. During

—fast 70 yrars it has been coltected onty uncein 1976-by K& Raghavan-who————

identified it as [, elegans Dalz.

Distribution
INDIA: Endemic 10 Karnataka,

Representative specimens
Karnataka: Shimoga Pist,: Shimoga, 2-3000 fi. (600-90C m), Oct. 1908,
A. Meeboid 10747 (Holotype, K; Isotype, CAL); 4. Meebold 10746 (Paratype,
CGAL); A. Meebold 10745 (Paraiype, CAL}; N. Kanara Dist.: Halyal, Sept.
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13. £ myserensis Raghavan in Indian For. 97: 504, 1971.

'This very dainty and rare specics has been recently described by Raghavan
(1.c.) from Karnataka and so far known only from the typc collection.

Dristribution

Representative specimens
Karnataka: Shimoga Dist,, Kundaguda, pear Agumbe, Aug 19, 1963,
Sundara Raghavan 90008 A {Holotype, CAL}: Sundara Raghovar 90008 B-1
(Isotypes, BSI).

i4, I preades (Dumin) Bor, Grass Bur. Ceyl, Ind, Pak, 582, 1960,

o e Tov ronlay fier - 1
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1978 afier several

ars ‘-':i
the type Iocality. It has been collected by the author (VP iy
decades.

Distribution
INDIA: Tamil Nadu, endemic to Nilgiri Hills.

Representative specimens

‘Tamil Nadu: Nilgiri Hills (Dist.); Goodaloor ghat, 5000 jt, {Gudalur,
1500 m)}, Lawsen 6 (K); Nadu Vatum, 6000 ft. (L1800 m), Aug. 13, 1889,
M. A, Lawson 51 (CAL); Kotagiri, 6500 fr (41950 m), Aug. 1916, L. 7.
Sedguwick 1770 (CAL); Pykara, near Cinchona Plantations, Feb. 24, 1978,

Ved Prakash 2 (CAL).

15. £, scabrosa Hook f. FL. Brit. Ind. 7: 23, 1896.

This species has so far been restricted to Khasi Hills of Meghalaya;
however, Hara ¢t al. {1978} have recently reported it from Nepal. 1 is poorly
represented in Indian herbaria {CAL, ASSAM, DD). FThe author (VP
collected this species from Nongstoin, Khasi Hills in 1978 (specimens in CAL).

16. 1. sefosa Fischer in Kew Bull. 1932: 247, 1932,

This is a very rare species which is represented by few collections in Indian
herbaria,

I);(‘vfli"r:éu I

I
(210 5

INDIA : Endemic to South India: Tamil Nadu, Kerala, Karmaiaka,
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Representative specimens
Kerala: Kottayam Dist,: Lockhert gap, Devicolam, 16875 m, Oci. 10, 1963,
K. M. Sebastine 17487 (CAL); Munnar, Nov. 5, 1961, €. Saldanack 8036
(BLAT), Tamil Nadu: Coimbatore Dist.: Kavarkal, Anaimalai, 290 m,
July 7, 1978, M. Ghandrabose 57256 (ME]}.

V7. 1. sikkimensie Bor in Kew Bull. 1949: 115, 1949,
"This too is a rare specics and is not well represented in Indian herbaria,

Distribution
INDIA.: Endemie to Eastern Himalaya at 1 1800-2800 m alt,; Sikkim, West
Bengal. Recently reported from Nepal by Hara et al. (1978).

Represenialive spectmens

Sikkim: Penlong, 6500 ft. (£1950 m), July 10, 1945, N. L. Bsr 934 (DD
Karponang 8500 fi. (12550 m), Aug. 5, 1948, N. L, Bor 781 {DD).

Woest Bengal: Darjeeling, bD{JU-TGOO fi. {£1800-2100 m), Aug. 1957, K. C
Ray Choudhury 2 (CAL); Darjeeling, Sept. 22, 1957, B. D. Patii 1266 (CAL)

18, I. sivaminathanii Ved Prakash & Jain.
This is a new species and is described elsewhere by the authors from

Distribution
INDIA: Western thats, endemic to Maharashtra at above 600 m alt.

Representative specimens
Maharashtra: Satara Dist.; Mahabaleshwar, 1372 m, Oct, 9, 1979, Ved
Prakash 337A (Holowype, CAL}; Ved Prakasht 337B-L (Isotypes, CAL);
Bombay, Trambe, Sept. 1907, A. Meebold 5118 {CAL}; Pune Dist., Lonavla,

near Valvam dam, Sept. 1964, B. V. Reddi 98729 (BSI); Satara Dhist,, Maha-
baleshwar, Oct, 1818, Tafbot 4545 (BLAT); Mahabaleshwar, Qct. 5, 1957,
G, 5. Puri 25641 & 25642 A, B (BS1); Mahabaleshwar, Qct, 10, 1979, A.
Mehrotra s.n. (CUAL); Thana Dist.,, Harischandragarh, Sept. 1970, B. M.

HWadhioa 127804 (BS1).

18, Coelachne minuia Bor in J, Bomb, nat. Hist. Soc. 58: 317, 1961.

This is a very rare specics and is known only from few collections. Very
rccently Naik (19807 described €. ghatice from Amboli hill station (Mahara-
rashtra;. Ved Prakash and Kulkarni (1981) reduced it as a synonym under
C. minute Bor.

Distribution
INDIA: Western Ghats, endemic to Maharashira at Ce, 630-1375 m alt.
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Representative specimens
Maharashira; Salara Dist.. Mabhabuleshwar, Sept. 14, 1938, /1. Santapau
22731 (K); Ratnagiri Dist.: Ramghat Road, Amboli, Aug. 12, 1971, B, (.
Kulkarni 131615 (BSI, CALY; Amboll hill station, Sept. 13, 1971, I A Vaik
1300 (BSI, Marathwada Univ.,

20. C. perpusifia var. nilagirica Ved Prakash & Jain
This a new variety and 1s desaribed elsewhere by the authors,

Dictribution
INDIA: So far known only fram tvpe collection from Nilgiri {Tamil Nadu).

Kepresentuitve specimens
Tamil Nadu: Nilgiri Dist., Parthimund, 2300 m, July 11, 1970, 7. L. FKlis
34627 (Holotype, CAL; Tsotype, MII).

21, Limnopoa meeboldii (Fischer) C. E, Hubb. in Hook, Te. PI. t. 3432, 1943,

This {s an cxtremely rare species which occurs in very small area of Kerala
in tanks and forming thick mass of tangled stems on the surface of water, It was
known only from the original collection made by A. Meebold in 1910 until
Dr, Cook relocated it in 1973 and 1979 Dr. Cook (in lier} stated, A single
population of this rather strange aquatic grass was found at Chottanikaya, Ca.
14 Km 5. E. of Ernakulam (Cohin), Kerala. I first found this population in
1973, in 1979 it was unchanged. The population contains several hundred
planis and occupies an area of about 100 % 300 m in vast {lood planc that is
otherwise uniform, An intense search was made surrounding the population
but no additional plants were found™,

Distribution
INDIA: Endemic to Trichur & Frnakulam Dist., Kerala,

Representative specimens
Kerala: Cochin, Trichur Dist.,, Chalakudi, Nov. 1910 A, Mesbold 12520
(Holotype, K., Tsotype, CAL); Ernakulam Dist., Chottanikava, G, 11 Km
8.E. of Ernakulam, Nov. 15, 1979, €. D. X. Cosk 1988 (CAL, 7).

1iscussion

From the abave nhservation it is evident that the Peninsular region of Tndia,
especially part of the Western Ghiats, can be regarded as the area of endemism,
speciation and of high relaive concentration of the wibe Iachueas, Authors
observations also correhorate Turrill's (1961) view that gencrally Peninsular
regions are a close second to islands in having f(avourable condition f{or
endemism, Some of these species have heen discovered only recently {e.g.
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Isachne bicolor, J. borit, I mysorensis, and I. swaminathami) and whether they will
remain endemic or their range will extend can be judged only after few decades.
But in the case nf others, such as T, dlegans, T lishane, I. clarked, 1. oreades, I gracilis,
L. fischeri, 1. selosa etc. it can certainly he said that they have remained endemic
for long perinds ranging from 3 to 12 decades.

Most of the uﬁtamc&uy intercsting areas of the world are relative ly rich in
endemics. It iz estimated that several thousand species of hlgher plants are
endemic to India and comparable conditions exist in few other regions of the
world, Endemic taxa are of special interest to the taxonomists. They make
botanical regions foristically unique. ’
endangered,

In India, several nawural and unnatural factors like deforestation, excessive
exploitation and indiscriminate collection are resulting in threat to many plant
species (Jain & Sastry, 1980). In the word of Jain (1980)*% “if endemic species
are annthilated from our country it will mean they will be annihilated from the
world, will be lost to science, will be struck of the rolls of biological resources
of this earth’.

Thus, for the purpese of coneervation of diversity and germplasm of our
plant resources, Jain (1980)* rightly emphasised that in our conservative efforts
we should first give priority to endemics. Steps are necessary for their conserva-
tion 1o ensure their survival and spread in the country. It is hoped that this note
will draw attention not only to these species but also other such endemic and

rare taxa of pur country which need to be intensively searched in the field.
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Rare Bamboos of India

KN BAMADUR & 8. 8, JAIN, Sustematic Botany Branch, Forest Research Institute
& Colleges, Dehra Dun.

Introduction

India is cndowed with a large number of bamboo species and perhaps the
world’s largest reserves of bamboos exist in this country, Out of a total of nearly
100 known species (excluding the herbaceous bambusoid grasses), ca 100 have
already been described or recorded from India and therc are probably many
thore that are not yet known to scjence. Several species have also been
introduced [rom other countrics and at present the total number of known
taxa hoth wild and cultivated in India is ¢z 113. Of these, more than 50°; accur
in Yastern India—Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, Sikkim, Tripura and West Bengal. Other areas rich in bambeos are
the Andamans, Bastar region of Madhya Pradesh and Western Ghats, while
quite a few species are found in other parts of India both in the hills as well
as in the plains {Varmah & Bahadur, 1980 a, b}

The 19 principal genera al bamboos {out of ca 50 in the sworld) ocourring in
India arc Arundinaria, Bambusa, Cephatostachyum, Chimonobambusa, Dendrocalamus,
Dinochipa, Gigantochlon, Indocalamus, Melocnina, Neekouszaua, Ochlandra, Oxyianan-
thera, Psendostachyum, Schizestachywn, Semiarundinaria, Sinobambusa, Teinostachyum
and  Thamnocalamus. Besides, 3 exotic genera— Guadua {since merged  with
Bambusa), Pseudpsasa and Thyrsostachys are found in cultivation. This list should

be considered only tentative as may prove to be synonymous while few more

may be available (Varmah & Bahadur, 1980 a, b).

Region-wise position is that : 16 genra and 38 species of bamboes are found
i Eastern Himalava and other parts of eastern India (Arundinaria 8, Bambuse
12, Cephalostachyum 5, Chtmoncbambusa 6, Dendrocalamus 7, Dinochloa 2, Giganto-
chloa 2, Melocanna ¥, Nechouzeaua 2, Oxytanathera 2, Phyllostachys 2, Pseudostachyum
|, Semiarundinaria 1, Sinchambusa 1, Teinostachyum Y, Thamnocalamus %) 5, wenera
and 14 species in Western Himalaya including foor-hill s {Bambuse 4. Chimono-
hambusa 2, Dandrocalamus 4, Phyllosiachys 2, Thamnocatamus 2) 4 genera and 8
species in the Indo-Ganzetic plain: {Brnbura 4, Cophalovtazhyan 1, Dindrocala.
mus 2, Oxylenanthera 1): 8 genera and 24 species in Peninsular India : {Basbusa
3y Cephalostachyum 1, Chimongbambusa 1, Dendrocalamus 1, Indvcalamus 3, Och-
{andra 9, Oxplenanthera 5, Teinostackyum 1): and 6 gencra and 7 specivs in the
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Andaman and Nicobar Islands : {Bnmbusa 2, Cephadostachyum 1, IJendmmfamus
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Rahadur, 1980 a).

On a conservalive estimate the forest arca under bamboos in India (including
plantations) 1s 8:57 m. ha which is ¢g 12-8%, of the toral forest area of 75 m ha,
ie. 2289 of the total land arca (3288 m ha). The estimated annual outpur
of bamboos (air-dried) from the above arca i1s 3-23 m. tons which represends
one-ifth of the couniry’s total wood production and is utilised for & variety of
purposes ranging from most conventional to highly sophisticated uses. More
than half of this production {¢e 2 m, tons} is consumed by the paper and rayon
industries alone. Bamboos, therctore, coostituie one of the most importand
renewable natural plant resources of India (Bahadur, 1974; Varmah &
Bahadur, 1980 a, b},

Rare bamboo laxe :

In India, bambous occur widely as an understorey in many types of forests
in almost all the states excepting Kashmir valley, They form rich belts
of vegetation in well drained parts of tropical and sub-tropical habitats geing
up to 3700 m of alutude in the Himalayas (Varmah & Bahacdur, 1980 a, b).
AAI T sl P o T 10 o i R O . | iy PR o
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distributed, ¢qa 26 speciesfvarieties, or roughly 259 taxa, could e classified
as rare {Arundinaria 2, Bombusa 3, Cephalosiachyum 1, Chimonobambusa 2, Dendro-

calamus 4, fhnochtoa 1, Gigantochioa 1, Indocalamus 1, Ochlondra 5, Oxylenanthera 1,
PII-‘.J:FUJ q c' L. 'nﬁ;ll“ l{m IQ’]Jﬂlﬂn'l'\fllﬂ I E‘G‘Mﬂhﬂm’l.lfﬂ I.‘l nﬂw:“l’? =1

tachys 2, Schizostael L, Semizrundinaric 1, Sinobambusa 1), Barring a
few intermediate lypes, these rarefendemic bamboos fall into 3 categories:
(1} those restricted to a very few localities or a single locality but found in fairly
large numbers, (2} those found in small numbers but occuring in several areas

atwl {3} those gcgurhng very few individnale over o amall (I‘Pn(__\;'l"?ﬁh]l"‘ range.

Most of the informaition given below is drawn {rom the material preserved in

in Dehra Dun Herbarium (DD}, which has one of the fincst collections
of bamboos in Asia.

1. Indian bamboos which are restricted to very few localities or a
single locality but are found in fairly large numbers :

(1) Arundinaria mannii Gamble

This is a slender, graceful, tufted, climbing, wiry bamboo. It s known only
by 1ts type collection of 1889 by Gustav Mann from a place called Amkasur
about 8 kmn fromy Jarain, Jaintia Hills, Meghalaya and iy locally called beneng.
Mann observed that this bamboo was much used in Inilding huts (Gamble,
1896) and iherefore, although endemic o Jaintia Hills it appears to have been
fairly common there. Wevertheless, it needs study and proteciton.

(1} Arundinar:g rolloana (Gamble
This is a shrubby hamboo with distant culms and very broad leaves. It is
known by just two collections, obviously syntypes, one by James Rollo and the
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other by Gopal Banerjee, both eollected in 1889, from Zullal vailey in
Naga Hills between 1525 and 2300 me 1os called jipre by the Nagas. Not much
is known about this rare bamboo. It needs special attention.

(1) Bambusa atra Lindi,

This reed-like, lavge-leaved shrub is described in our Floras as B, lnecats
Munro; sometimes 1t 18 also called B. amahussena Lindi. Unlike most other
bamboos it 15 4 comsiant Howering species and the colms which produce Bowers
do not die, In other words it behaves like any other ordinary plant. Since

Hlowers ave abways avallable in this spectes 10 has come into prominence lately,

ol Bor hevlhwadieaiinn witly athery Bemuhooa wres
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when they come 1o ﬂnwcr. I wild, dus important species s lound in
the Malayan Archepolage and the Mollueas, exiending northwards 10 the
Andamans. As far as India is concerned this bamboo is rare and is found only
in marshy areas of Rutland Jsland of the Andamans, Although it is already in
cultivaiion ail Calenta and DPelra Duan, s conservaiion necds tao be
encouraged.
{vvy Dipochlon maeleflandii (Munro) Kavg

‘This specics was frst deseribed as Bambuse macletfandii 1y Munro in (1868}
and later ransferred o the genus Dichlos by Kuarz in 1873, From the Jitera-
ture it appears that there are two elements involved under this complex. Gamble
(1896) mentoned hat it was a clinbing as well as an ereci bamboo with zig-
zafr culms, On examination il has been found that the vwo rvpes (seandent and
erect) have nothing common and thal they represent two distinet taxa, The
climbing one, which s vepresented in owr live collections at Debra Dun and has
recenily produced lowers and froits, has in Fact been identdlied as Mefocalane
compactiflorus (Kurz) Benth. In all probahility theretore, what Munro Kurz
and Gamble meant by 0. maclellandii was the erect type with #ig-zag culms.
Due to the above conlusion the native home of the veal DL owaclefiandii i~ not
certain bul it could be cither Chitlagong or Burma, Lncuiries made recendy
from both the places revealed that this taxon has not heen scen there in recent

times, [t 1y the iclent tha it is a threatend ‘trmr‘lf-c: Forin have

[ 20603 s.,mwmq at the Indian Botanic (:mr.l-:-n Howrah, and tfrom
there it has recently been invoduced at FRE Dehra Do, Tis ewliivation at

this zig-zag ham]

other places in India is most desirable.
V) Indocalumus walkeriangs (Muonro) Nakal

This Trequently lowering, shrubby bamboo Inoks very handsome becanse
ol itg purple panicles and large, thick leaves with caviilaginous cdges, Tt is found
it Sri Lanka and also in Pulney Hills in Souwth India. In India i is localised
only ai one place and necds 1o be protecied.
(M) Ochdandra beddomei Gamble

Very little is known about this pretty species lisst collected by Colonal B, H.
Beddome in Wynaad, Souh [ndia and described by Gamble in 1896. I is
known enly by a few collections fromt the type locality and from Western slopes
of the Nilgiris below Sispara between 200 and 1350 m. Aceording o Brandis
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{1906) it grows gregariously but as it has been collectod only once or twice it
should be given proper attention.

{vit} Ochlandra ebractecta Raizada & Chaiterjee

This shrubby, reed-like bamboo was deseribed in 1963; and it is close to
(3, travancorica Benth. It is confined to hilly districts of Kerala ocouwrring along
streams and 1m the valleys, Tt is reputed as a raw material for paper and lor a
long time has been used for this purpose under the name Q. rheedei Benth. ex
Gamble {Raizada & Chatterjee, 1963}, [t is also used fr basket and
mat making. As this bamboo is not common in ithe area and at the same time is
being extracted from the forests, chiefly by the Punalur Paper Mills, it
is becoming rare day by day and needs te be protected.

{(viil) Ochlandra setigara Gamble

This is a small, erect or straggling reed-like bamiboo found on the western
slopes of the Nilgiri Hills in ravines above Gudalur at ¢ 900 m. [t appears
that it has becn collected only twice since Gamble’s time and therefore it ix
certainly vare, It should be conserved.

This annually flowering, shrubby bamboo which to some extent resembles
0. rheedel Benth, ex Gamble is fourntl in Sivagiri and Pulney Hills between
1200 and 2400 m. It is used locally for making baskets and mats. It has been
collected only two or thres times and deserves 1o be consideved as a rare Indian

hambaoo.

(xX) Ochlandra tatbotiz Brandis

This gracehul, reed-like bamboo grows in dense clumps in North  Canara
along the hanks of river. It is locally calied hooda and is used for various
purposes. Due to large scale extraction it has become rather uncommon in the
area of its occurrence and needs to be protecled.
{x1) Phyllostackys assanifca Gamble ex Brandis

This is a caespitose, graceful, thin, yellow bamboo which was earlier confused
with the Chinese/japanese P. bambusoides Sieh. & Zuec, It is found in patches
in Arunachal Pradesh at ca 2400 m and is locally called deo or bik. It has been
collecied recemly afier a lapse of more than 50 years and appears (0 be rare,
{t should be considered as a threatened species along with P. bambuseides, which
is cultivated in the avea, it is used for making walking sticks,

2. Indian harmboos which are found in small numbers hut occur in
several suaitahle areas :

(i) Bambusa arundinaces Retz, var. gigantec Bahadur

B. arundinacea, the thorny bambno of India, which is one of the commonest
hamboos in the plains, is a complex specivs with a lot of variation. One of its
elements is a tall, handsome, large-culmed variety infrequenily found in patches
in the valleys of the Circars and other places of South India. This rare taxon
is planted at FRI, Dehra Dun and looks very large and different from the typical
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B. arundinacen. Very few collections ol this variety lave been made Froan the
wild and therefore elforts should be made to conseive 1L,
(i1} Chimonobambusa densifotia {Munro) Nakai

This is probably the simallest Indian bamboo (1590 x 0-# cin) which is
occassionally foumd in patches in South India and 81 Lanka. [t is better known
from Sri Lanka rather than from [ndia, it has been collected only once or twice
n India and therefore deserves to be considered as rare.
(iii) Chimonobambusa jaunsarensis (Gamble) Bahadur & Naithani

This gracefd, reed-like hambao arising singly from a long creeping rhizome
not forming definite clumps? is found sporadically in North-West and Ceatral
Himalaya beiween 1800 and 3300 m. This handsome species which is targely
used for making mats and baskets by the hill people in Garbwal and Kumaon
is becoming scarce gradually. In order 1o conserve this rare and endangered
species, Bahacdur and Naithani {1978} have already suggesied that it should
be rearcd in botanic gardens in the Mlimalaya ey Llovd Botanic Garden,
Darjecling and the newly established experimental garden of the BS.T. ai Pawd,
(ivy Dendrocalemus strictus {RoxDh.1 Nees var, arpentee MoClure ex Bahadur jned.

Several varicties ol the commonest Indian hamboa, D sirickur, whicl s ofien
called the Male Bamboo because of ithe suenrily of 1is culins, have heen hased
on the exivemes of variation within the species, One of (hese varients 8 silvery
white in calour which McClure {1966} suggested should be kepl as a separaw
variety {var. argenteai. ‘This rare taxon is sccasionally (ound intermixed with
the typical 2. strictas in plantations and deserves to be given attention,

(v) Oxyptenanthera bourdillonii Gamble

This i a moderaie-sized, strageling hainboo with fong internodes forming
open ciumps. It grows only on steep precipiious places and wet vocks between
00 and 1530 my in the Ghats of Kerala. Since this hamnboo Is endemic to Kerala

lective with 1m-u-al_|_ o ily hig h;['_‘l_t Hodeserves (0 bhe prote et
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1) Phyllostachys manni Gamble
This is a very prelw caespitose shenh with yellow cubras. Ty owild  state

ot
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(vi
it is confincd to Ha}._,d Hills but is cultivaied in Khasi Hills around 1300 m.
Perhaps it also occurs in Burma. It is locally called deo in Shillong and is used
for making walking sticks. Considering the restricted  disteibution of  this
bambooe in India it should he given doae attention.
{vit) Sendarnndineria pantiingii Gamble

T'his is an erect shrub with thin, hairy or spinons calms {ac the nodes),
was described from Bhutan bui lateron has also been coilected  from Sikkim
and Arunachal Pradesh. 1t is generally found in small paiches hetween 3000
and 3350 m., Very few collections ol this hamboeo have been made and
it appears ihat it is rare.
(Vi) Sinobambusa elegans (Kurz) Nakal

‘T'his is a slender, shrubby bamhoe chielly occurring in the hills of Eastern
Burma and exiending northwards into the Naga Hills where it is occasionally
found between 1325 and 2300 m and is locally called jifli. Although it is one
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calised in the Nawva Hiils where it 18 wsed for mclkmu; native huts.

Tht: specws, therefore, neceds to be protecied.

%. Indian bamboos which ocour as few individuals over a small
geographic range
{1y Bambusa mastersit Munro
This is a veed-like, climbing baraboo. Very lidle is known ahout this species,
T hias been gathered only once by Masters Gom Dibeugarh, The Assamese
name is benti dans. Since this bamboo s known only by its type collection
serious attention should he paid wowards it conservation.

(1t} Cephalostachyum capitaium Munrvo var. decompostta Gamble

This semiscandent hamboo with yellow culms has been collecied only twice
from Sikkim where it ks called gobes. [t is difterent [rom the typical €. capitatum
which is characterised by having capitate Howers and s common in the hills
of North-Tast Indi, i possessing paniculate lowers, The cubms ave used for
making bows and arrows and also for baskets, Since this taxon is endemic to
Sikkim and 15 also ceonomically exploited, 1f needs to be conserved.

(111} Dendrocedamus fiookers Munro var, perishis (Munroj Blater
T'his is an imperfectly known bamboo which has been collected only once
By Lieut. Parsh o Fimachal Pradesh. (uuﬁualy enough the flowers and

ﬂun‘te b 1w hut the culime culimeches Hie
Ll &7 i1l L ¥ L= A LLiiR AL

'S
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and leaves are unknnwn. [rmialh desfubcd as a distinor species (8, parishii
Munro;, v has been nghtily wiven a varielal rank {Blatter, 1929). It is
extremely rare, The exact locality where this grows 18 apparvently unknown.
Eilorte shoadd be made o treag

macdl wee angd ennserve ik,

v | Dendrocataman sehniy Naithani & Babadur

This 1s a thin bambeo with |nlt*-gr{'r:n culms which has been discovercd
vecently  from Hu't}.u'mn district of Arvanachal P‘.{‘rld{“b'ﬂ T'his new species is
1

: i
1t deserves 1o be conservedd.

(vi Demdrorafamus strictis (Roxly. ) Nees var, prafniane Gamble

This 15 another variant of the commonest Indian bamboo, D, strictus, which
'-l!ll.t L] i”-”-“ ||-|L L\l"}JH.ﬂL 3]:J':~i "- & ”l IIH-\'!”J1 5|ll¢1|lt'| t.lTl'..l. H:\\"El |I(:‘\"Ir{.1-b '\-\'l.u.]. ]1!:':2111):
alabrous glumes. Tt is known only by the type collection made by David rain
Iran Clocos Island near the ;\nd.nnam in the last century, Very little is known

about this rare taxon which needs w be given proper attention,

fvi J G:gmi!udcfm fakseraf Camus

blades, To some extent il vesembles &, maerostachpa Kurz, but dillers in having
eonspicuously ribbed and fimbnate sheaths, 1t s contined to Garo Hills from

where it was collected Dy Gustav Mann in 1889, It is known only by its type
collection,
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{vii) Schizastachyum rogersii Brandis

This is a middle-sized, tulted bamboo with weck eculms, overhanging or
supported by trees. It occurs in the foresis of Andamans and iy known only by
the type collection made by G. Rogers. Not much is known about (his species
but abviously it is endemie in the Andamans and needs to be protected.

Conclusion

The bamboos which occur as few individuals over a small range are rucly
endemic and therefore, highly threatened, Tminediale attention should be paid
towards their conservation. In view of the fact that bamboos constitute one
of the most useful natural plant resources in India resnlting in their large
scale exploitation and also realising that their {lowering, in most cases, is
irregular and uncertain making their natural regeneration diI‘ﬁcult it is

Nnacpecaryr tha+ ¥ oo ek L= F (U | "Thas- 14, oy far LX) n” Yo
“““““ LA L }‘ Liigi L LEIRL O ALl Lol aal {-l l.J'l.Uﬁ.Lr'Lr LL LN 4 NCIT frs FOEEE o L [ %]

£x situ conservation is desirable in tune with the extent of rarily as hrought out

above,

References

Bahadur, K, N, Bamboos in the service of man, Bial. Contemp. M2): 69:72. 1974,

Taxcnomy of bamboos. fidian 7. For, 2(3}: 222,241, 1979,

& H. B. Nithani. On a rare Himalayan bamboo. Iadien J. For. 1{1): 39-43, 1578.

Blatter, E. Tndian bamboos brought up to date. Indiun For. 681 541.362; 3Be-6172. 1929,

Brandis, D. Indian Trees pp. 600-683, 719-720. Archbold Constable, London. 1906,

Gamble, J. S. Banmibuscae of British India. .4un. Roy. bot. Gard, Cal. 7: 1-133 t. 1-119. 1895,

Kurz, 8. New Burmese planis part 111, 7. 4s. Soc. Benp. 42: 353, 1873,

M?‘Glure, F. A. The Bamboos- -a fresh perspective pp. 1-347. Harvard Univ. Teess, Cambiridge,
YEggs. 1900,

Munro, W. A monograph of the Bambusaceae Including descriptions of all 1he species. Frans,
Linn, Soc, London 261 1-157, 1868,

Rﬂlzar?n \.‘f “ & B W L ;.E'!ﬁ-r'll\ [Tl 113+—n1m~1n

W Awsl gy LARLLLEL uﬂJ'L:- J. a i T LAl LR
1963,
Vanngh, 1. C. & K, N. Bahadus, Country report and status of research on bamboos in Indi,
Indian For, Rec. (new serics) Botany 6(1)s VII 1-28, 1980a.

+ Chapter on Indiar bamboos in “Bamboo Research in Asia” pp, 19-46,
IDR.G Ottawa, 1980,




46
Some Rare Gentians

SUNITA AGRAWAL, Wealth of India, Betany Section, Publications & Information
Directorate, New Delhi,

(ientians are valued for their arnamental and medicinal properties. They are
hitler and are used in medicine as febrifuges, stomachics and tonics,
Tt is interesting 1o note that not a single species of this family is devoid of the
hitter taste. The various beautiful colours of their flawers add 1o the beauty of
temperate, alpine and glacial moraines of both the hemispheres. Tt is observed
that there are some species which have not been collected afler their type
specimens or in the last fifty 10 eighty years or they have been collected after

a lone lanes of tirme Tr e aharnose thae tha vasiter nrflﬁn'lr‘ eollection is either
iy lullﬁ- lu-lJ-)\d LY 3 LALLEL - i.m UUT‘UUU LA R R LRy L l“‘.‘.la.r AL RAALA R A RAA AR Lo A RAR R

because of ecological imbalance or due to their small sizes and alpine to glacial
habitat, they have been often overlooked by botanical collectors.

In view of the medicinal potential, their rarity, as judged from the study of
BSD, DI), AL, BSIP, NBRI, CDRI-Lucknow and the lists of the specimens,
obtained from ASSAM & RRL-Jammu, is highlighted here. To facilitate their

further collections, key characters, up-to-date nomenclature, flowering & fruiting

m 41 nv-'1111'|r|nr] fohr nﬂnlnrﬂr‘n"w Flr‘:‘ﬁ]'lﬂ‘f'l‘].ﬁ

L L ACALIRERARAA RS RARUAIR P Rhehia F £RS S8R
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are bemg pruwded.

I. GExrTiana sagyxomes Burkill in J. & Proc. Asiat. Soc. Bengal 2(7): 318,
1906.
Annual, liny 2-3 cm long, decumbently branched herbs, feapes narrowly

ovate, acuminate, 53-7 long, 3-4 mm broad. Flowers solitary terminai, blue?,
4-6 mm long. Capsule obovate, crestate, protrudes at dehiscence.,

Fis & Fris ; February to June.

Eeology : Alpine rocks; = 4000-5000 in altitude.

‘The species has never been coilected after its type: Alpine Western Himalaya,
Soonderdhunga at Kumaon, 13000-14000 ft (L£4000-3000 m}, May 18537,
Anderson s.n. {CAL 300119) (Holo. CAL 1.

2. GENTIANA TETRASEPALA Biswas in Hook. £ Ic, Plant. 4 ser. 5. (. 3339, fig. 1-9.
1938,

Annual, small, 1-2 cm long, erect, delicate, glabrous herbs, Leaves ovate-
clliptic or sublanceolate, subacute, obtuse, subsessile-petiolate, usuaily 4 mm
leng, 1.2 mm broad. Flowers 4-merous, terminal, solitary-subsolitary, pedi-
cellate. Calyx lobes 4, oblong, narrowly rotundate-obtuse or acute.
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Fls & Fris: August to November,
Eeology: Alpine regions; rocky slopes; 4000-5000 m altitude.

So far, known only from ifs type: INDIA: Kumaon, Ralam Valley, 13000-
14000 fi { - 4000-5000 m), 26 Aug. 1884, Duthic 3166 (Holo—CAL 1, T. K.

3. Gentiana 1wFeL Clarke in Hock. f. FI. Brit, India 4: 111, 1883.
Perennial, 1-2 em long, leafy herbs. Feawer 4-5 mm long, 2-3 mm broad,

ovateoblong, subsessile-scssile, Flaners  infundibuliform, solitary  terminal,

violer, 0.8-1 cm long, subscssite, Capsule oblong,

Fis & Fris: February to June.

Distribution: INDL’& Himachal Pradesh, Uttar Pradesh, Sikkim. TIBLET:

'1
CHINA.
J";-m'l’,.,.... .. mban der aliirra ladeaolovic e s fer widebias e weeelen e — |
u. J.l,].l]Pqul\.r 1\..' ‘-lllfl.lllr L |ﬂ'cl—} LL.‘!, 11 t}(’.lLblll{..‘l ANL LWLy, LRA }51 3y clldnl

amoryr Polentifla spp; 2775-4301 m altitude.
Specimens Examined: Himachal Pradesh: Kinnaur: Chini, 2775 m, 3 June 1962,

Neir 22369 (BSDY, CALY

The rarity of the species can be judzed by the fact that except type specimens
from Sikkim and Kumaon there is only above specimien from Kinnaur and one
from Sikkim at ASSAM herbarium (Rolfe Keo 9004,

4, GrNTiaNa CRASSULOIDES Bureau ot Franch, in J. de Bot. 3: 104, 1391,
Annual, 0-7-3-7 cm lomg, decumbently branched scabrous herbs. Leaves

orhicular or reniform, 2-3 mm long, 2-4 mm broad, apiculate, Flewers infundi-

buliform, deep blue, solitary terminal, 0-6-1.1 cm long. Cafyx lobes orbicular,

mucronate. Gapsule obovate-ellipsoid, crestate.

Fis & Fris « Late August to Qciober.

Distribution: INDIA: Himachal Pradosh, Utiar Pradesh, Sikkim, NEPAL;

CHINA; TIBET: BHUTAN.

Ecplogy: Moraine slopes or among rocky boulders; 3394-4501 1 aliitude.

Specimens Examined: Uttar Pradesh; Tchri: Above Taulea, 4247-4574 m, 8 Aug.

1883, Durthie 450 (DD, CAL}Y; Nila Valley, 4374-4901 m, 16 Aug. 1883, Duikie

431 (DD, CAL); Near the Lrhung glacier, 4247-4574 m, 3 Aug. 1886, Duthie
5?38 ((‘1’\1— 1'n Tn]ﬂr\- . AL -nnﬁ!hu NT'I“"IH} _l'hf]]'"l ]‘l"h-v-ml‘l q ‘U.d, qﬂf)f\ T F, \. e

l‘x.u L I L HMOTGine in BRI Al 'l.lLII_AI.IJ AL, FFITTRT LN u| - F Jl_l..lt.‘

1886, Duthie 5788 (DD); Kumaon: Parblu Gori Valley, 12 Aug. 1900, fnaiyat
24693 (DD). Himachal Pradesh: Kinnaur: Chiikul slopes of left bank of river,
3207 m, 21 July 1974, Fanardhanan 53628 (BS1):: Lahul; Chetru, 25 July 1977,

The rarity of the species is observed by the fact that from Tndian regions after
Inaiyat’s collection in 1900, the species was collected in 1974,

3. Lomatocoxtum caerureuM (Royle) H, Smith ex Burtt in Notes Roy. Bot,
Gard. Edinb, 26{3}: 285. 1963.
Basionym: Swertia caerilea Royle, TIL t. 67, 1. Aug. 18353,

Perennial, ercct, rhizomatons, branched herbs. Stems 5:3-30.5 em tall, Leaves
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narrowly oblong-ellipiic or lanceclate, spathulate, 1-2-4-2 cm long, $:3-1-2 cm
broad. Flowers in lax panicles, desp blue, 1-1-2:5 cm across.
Fle & Fris: August to October.
Distribution: INDIA: Jammu & Kashmir, Himachal Pradesh. AFGHANTSTAN;
PARISTAN; TIBET.
Leofory: Water courses; ninist grassy slopes; 2613-4247 m altitude,
Specimens Fxamined: Kashmir: ¢ lpc., 1885, Major Sedgerick s.n. (CAL} ; Kilanmarg,
25 Sepl. 1890, Aitchisan 93 {CAL). Himachal Pradesh: Chamba: Pangi, Douie
71 {CAL); Sach Pass, Pangi, 3267-3920 m, 10 Sept. 1898, Lace 1244 (DI});
Kashmir: Rajdiangandhar, Fead of Bonarmala, 3394 m, 6 Oct, 1906,
Keshavanand 1622 (DD)); Below Sonapind Pass, Kishanganga Valley, 2613-
2940 m, 7 Ot 1906, Keshavanand 593 (1DD); Bangas, Rajman forest, Jhelum
Valley, 1940.3267 m, Nov. 1907, Reshavanand 882, 883 (DD} Kishanganga
Valley, Kamri Pass, Burgil Basin, 4247 m, 2 Oct. 1909, Kesharanand 1601
(1D,

Thus no collection of the species from Indian region is available after
Keshavanand’s enilection in 1909,

6. LomaTocontom eracuyaNrieres (Clarke) Ternald in Rhodora 27: 197,
1919. Basionym: Plewrogyne brachyantheram Clarke in Hook. f. Fl, Brit. India 4:
20. 1883,

L [y R | RIS P N E D N 5 T (SO . P
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terminal, 4-7 mm across, blue Aowers. Cauline Leaves 1-2 pairs, elliptic-oblong,
spathulate, 2-4 mm long, ca 2 mm hroad.

Fis & Fris: August to Oclober.

TIBET,
Eenlogy: Alpine bugyals; 3950-4600 m altitude,
Specimens Fxamined: Himachal Pradesh: Spiti: Maran Pass, 4500 m, 8 Sept.
1961, Nair 16781 (BS1); Kun 2 Hills, 3950 m, 9 Sept. 1961, Nair 16808 A
(BSD). Jamamu & Kashmir: Ladakh: Debring, Rupshu, 4600 m, 4 Sept. 1970,
Bhattacharyya $1005 B (BSD).

Clarke described the specics in 1883 from Karakorum but afterwards there
are only three collections made by Nair in 1961 and Bhattacharyya in 1970.

7. JawscikeA CANALICULATA (Royle ex G. Don) Knobl, in Bot. Centralbl, 60:

387. 1894, Rasionym: Gentiana canaliculata Royle ex G, Don, Gen. Hist. Dich.

P 4: 182. 1837, Synowym: F. latisepals Clarke in J. Linn. Soc. 14: 441, 1875,
Annual erect, 8:-5-86+3 (-112) cm long herbs, Leaver narvowly ablong-elliptic

to lanceolate, 1-3-8 (-6-3) cin long, 0-4-1-5 {-1'7) cm broad. Flowers 4-merons,

blue, in panicles. Celyx lobes foliaceous, obovate, spathulate, uncinatus,

unequal, 0-5-1-2 ¢m long, 3-5 mm broad,

Fls & Fres: July to Ocrober.

Disiribution: INDIA: Jammu & Kashmir, Himachal Pradesh. TIBET; NEPAL.
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feofogy: Shady slopes; moist open meadows, near waler; 235305000 1 alhitude,
Specimens Fxamimed: Jammu & Kashinir: stec. 1L Aug. 1838, Fafeoner o, (DD
Sonamarg, 3594 m, 1876, Clarke 308235 p, (CAL); Sonamarg. 3591 m, 29 Aug.
Clarke 30826 F {GAL); Pahlgam, 2777 1, 5 Sept, 1876, Clarke 31105 {CALY;
Hirpur, Piv-Paujal, 2286w, 17 Aug. 189), Ganemie vor (DD Awwve Gudmarg,
9 July 1882, Duthie s.n. (DIY3; Above Kaimnul, Liddar Valley, 320 u, 4 Jualy
1893, Duthie vn, (DL Liddar Valley, 3267 m, 20 July 1893, Duthie 13006
(CAL). Himachal Pradesh: Chamba: Beiween Alwas & Sacly Pags, 3920-
4574 m, 29 Aug. 1896, Gammie 18414 (1DD); Head of the Sural Valley, $920-
4901 1, 19 July 1899, Harsykk s.n. {11} ; Head of Hudan Valley, 3920-4001 m,
23 July 1899, [Marsukh sau. (DD}, Jamou & Kashmir: Surgan  Basin,
Kishanganga Valley, 3267 m, 4 Aug. 1907, Keshavanand 800 (DD); Kajnag,
Hamal Basin, Jhelum Valley, 2613-3267 m, 5 Scpt. 1907, Reshavanand 837
{DD); [helum Valley, 3267-3394 m, 4+ Aug. 1909, Keshavanand 1293 (1D3;
Way o Chandan Wari, 14 Sepi. 1860, Maltfoira 12264 {BSD).

Thus afier Keshavanand’s collection in 1909 the species was colieated in
1960 and afterwards no collection is available in the aforesaid herbaiia.
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Notes on Endangered species of Scleria in India

VEENA CHANDRA, Dotanical Survey of Indin, Allakabad.

While undertaking the revision of the genus Selerig in India it was found that
the genus is represented here by 24 species and 4 varjeties. The examination
of its matcrial deposited in various Indian herbaria and literature has revealed
that a few of them are represented Ly only a few ninctecnth century collections,
8. alte Boeck. and . bracteata var. assamica Clarke arc, in fact, known only by
their type collections. It 1s an indication that these species could be endangered.
However, the corvect approach would be a thorough cxploration particularly
in the type locality and its neighbourhood. The exact collection localities are
generally not given in original publication and hence 1t is usually necessary to
consult type sheets for any indication o the collection locality, or trace the route
followed hy the colleetors. This, though ideal is time-consuming, Meanwhile the
only alternative to prepare a tentative Mst of endangered species is to include
those species which have not been collected for about 50 years or so. With this
view, notes on 8. alta, 5. bracteata var. assamica, S. neesit, S. psilorrhiza and §.

sumafrensts have becn given below. Since none of these species are of any

economic or ornamnental use it can safely be presumed that the rarity  of these
are due to habitat changes, but this needs confinnation in the ficid

ScLeris ALTA Boeck, Linnaca 38: 485, 1874; Clarke in Hook, [ FL. Brit, Ind.

5: 690, 1894; Kern, Blumea 11: 164, 1961 (in note),

This species was originally described by Boeckeler in 1874 an **Sclerie eitioris
Herb, Hook. et Thoms. (non Nees), Moni. Khasia Indiae Orient.—Gritfith)".
Clarke {l.c.) reported the specics from *N. E. Bengal, Mudhepur, C. B. Clarke
7779, Serhampore, Viogt. East Bengal, Lemann, Griffith; Pundua, J. D. Hooker
394", Howcver on scrutiny of the Seleria material in different herbaria, only
two collections ol . 4fta have been found. The first, probably a duplicate of
the 1ype from Mont. Khasia by J. 1), Hooker and T. Thomson and the other
from Assam without a delinite locality by Geitlith, There is no record of the
species having been recollecied subsequently,

Among the Indian specics of Selerie, 8. efta can be distinguished by its winged
mi . T sccondary b 1c siightly depresse
glohose cancellate nuts.

Distribution: EAS'T BENGAL. In INDIA - Assam.,

Specimen examined ! ASSAM, Griffith s.n, (DD}, MEGHALAYA. Mont. Khasia,
F D. Hook. & T thoms. s.n. {CAL ace. no. 512132).
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8. BRAGTEATA var. assamica {1 B, Clarke in Hook, £ FIL Brit. Ind. 6: 694, 1894,

This species 15 based on a collection of Masters [rom Assam sometimes aronnd
1835, 'I'he exact locality is not known. 1t is represented only by its type sheet
at Kew Herbarium. There is no record of the species having been recoliected
by any botanist.

It is characterised by lessellate, scarcely verrugose nuts, rim of dise with
many triangular {sometimes narrow, almost lanceolate) teeth.

Endemic to Assam.

5, npksn Kunth, Enum. 2: 358, 1837; Clarke it Hook. . F1. Brit, Ind. 6: 688,
1894; [Mscher in Gamble, I, Madras Pres. 3: 1677, 1931 Kern in
vanSieenis, Fl. Males, ser. 1.7{3}: 741, [. 105, 1974; Nair, lnd. Journ, For.
2: 258, 1979,

T'his species was described from matenals cellected from Sri Lanka. However,
1t was reported from India by Inscher (ie) from Yedducarra i Malabar
district, On scrutiny of the herbarium and literatore it was {ound that
no specimen has been collected again; the specimen cited by Fischer
too is neither available at CAL nor at MH. Recently the species  has
heen collected by IN. (. Nair from North Nicobar,

T o . . i

and the not or hardly spiculate nuts and disc reduced to a columnar, tricuetrous

slipe,

Distribution: 8. E. ASIA. In INDIA: Kerala, Nicobar Islands,
Specimen examined: NOR'TH NICOBAR, Arong, Car Nicobar, .V G Awr
4547 (PBL).

5. esimorruiza (6, B. Clarke in Hock, /. FL Brit. Ind. 6: 691, 189%4; Tiwan
& Maheshwari, Ind. For. 90(9): 627. 19G4; Saxena, Bull. Bot Surv, Lnd, 12:
63, 1979; Sharma & Nag, Ind. VYor. 10003): 203-205. 1974; Kemn in

vanSieenis, F1, Males, ser. 1,7(3): 735, L 104, 1974,

This species was deseribed by Clarke front Malaya Peainsula collection ot
which is represented in the Kew herbarium. Haines collected the species {ram
Chanda (Haines 3397) which too is represented at Kew (Shavma & Nap, Le).
Later on Sharma & Nag {f.c} bave reported it occurrence i Himachal
Pradesh. The identity of the plant s, however, doubtful as the deseription of
the plant does not exactly tally with the text figures. However, on consul
tation of different herbaria only two specimsens have been fouud and further
explorilinn seclns necessary.

According to Kern it is the ondy Asiatic species having prenworse feaves, Uhe
species is further chiaracterised by the preseace of stolons, the Droadly wingee
sheaths, the narrow spike-like dense panicles and the large ovoid obiuse nus.

Distribution: 8. b ASTA, N. AUSTRALIA. IN INDLA: Assan, Madhya
Pradesh, Mabarashtia, Orissa.
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Spectmen examined! MAHARASHTRA, DBhandara dist.,, Anon. 144074
(BLATT). ORISSA, Near Brahmani village, Rairakhol, Mpangy 4012 (DD},

8. sumaTRENsIS Retz. Obs. 5 19, 1. 2. 1789; Clarke in Hook. f. ¥l Brit. Ind,
6: 693. 1894 ¢t in Ill. Cyp. t 129, [.1-2. 1909; Prain, Bengal Pi. 1903 {2:
833. 1963, repr. cd. Calcutta); Fischer in Gamble, Fl. Madras Pres. 3:1678.
1931; Kern in vanSteenis, Fl, Males, ser, 1.7(3): 736. [ 103. 1974,

A thorough scrutiny of herbarium maierial reveals that the species 1is
represented by only a few collections of ninetecnth and early twentieth century,
I'urther exploration and collection of the species seems necessary.

The species is well characicrised by the whorled leaves and the large
cyathiform hypogonium attaining % to § height of the nut.

Distribution: CHINA, 8. E  ASIA, AUSTRALIA. In INDIA: Assam,
Andaman & Nicobar Islands, Bengal, Kerala.

Specimen examined: MIZORAM: South Lushai Hills, Gage s.n. (CAL ace.

ne. l’-I‘)"'»ll 2‘1 T\TTF'(‘H—!&DR T mavrpae A {OAL aee. ne. 5123180 Qr'\TT'T‘T—I'
JEL Y 2 Ldmod & ‘J

ALlwbkS ¢ LML EILPL Lt:l.: _u.!.u.q_. 3. Fi k\-l.: 14 Wbk,

AL\DAMANS, Prair’s collector 23. TENASSERIM & ANDAMANS, Helfor
6132 (DD).

Acknowledgement

Thanks are due to Director, Botanical Survey of india for the award of felow-

ahirm i sineers mrasritiadn fe s T\ A LFncrna 1 animano 1 Bobanict AMolialad
SIIIp aAllll SHICIC BUratiiuaas 1o T, L7, vi, VElild, 1.\';51.“1&4 IJULCJ-.I-J-J-N., Ll i sl

for guidance.




48
£y o ____J ™ . _ “i_ _' FR | ™ ____"1__
D[ll[llEb on ILII t! ll 1 Al KRarity t tne ramii

Eriocaulaceae in lndia

AJAY MUEHROTRA, Botanical Survey of Indro. Howrah.

The members of the family Lriocaulaccae are not of much economic importance
except perhaps as ornamentals when dried and stained,

After the works of Hooker (1893} and Fyson {1921-1922) no work is available
on phytogeography of Indian Iriocaulaccae. However, by virtue of their
common occurrence, the family has found a place in almost all the regional
floras and check-lists. An attempt is made here to study the endemism and
rarity in the family Eriocaulaceae.

For deciding the endemism, the present political boundaries of Tndia have
becn adopted. The literature on Ericcaulaceae of adjacent countries such as
Pakisian, Nepal, Burina, Bangladesh and Sri Lanka have also been consulted
for study and comparisen. Chatrerjee’s (1940) phytogeographical regions have
heen broadly adnpted to study the distribuiion of endemic species within India.
North-east India inchudes Assam, Manipur, Meghalaya, Mizoram, Nagaland
and Tripura.

For analysis of endemism, several floras and foristic lists of India and
adjacent regions have been consulted. For evaluation of endemic status of
specics, as far as possible, the nomenclature and distribution of species were

updated.
The family Eriocaulaceae comprises 13 genera and ez 1150 species {Willis,
19?3} ; distributed throughout the tropics and subtropics and a few in temperate

regions. The majority are found in the New World., This famuly exhibits
discomtinuous distrilyution because of the absence of s members between South
and West Africa, South Last Asia and United Kingdom,

The family is represented in Tndia by a single penus Eripeandon 1. with 74
species, chiclly distributed in peninsular [ndia. "Vhis constitides appumuntply
£ .42 ner cont of the iotal species of the r"\ﬁ111\r Maost of the s

.43 per cent of the lotal sp famil of the spe
swampy localities or seasonally inundated repgions and some grow in dry places.

An analysis of endemism reveals that out of 74, 39 species, e, 532.50 per cent,
are endemic to India; 24 species (32,43 percent) are cndemic o Ludian sub-
confinent and remaining 11 species e, 1486 percent) are widespread. The
distribution of endemics and wides in various phytogeographical vegions is
shiown in "Table 1.

Out of 3% cudemic species 14 (Le. 35.88 percent] are rare in oecurrenee in
their respective areas. These species along with distribution and their categories

of Red Data Book are listed in Appendix [
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Conclusion

An analysis of the distribution of the family Eriocaulaceae reveals that 52.70
percent of species are endemic to India. These species are mainly confined to
three phytogeographical regions viz,, 1. Peninsular India 2, North-east India
and 3. the Himalayas.

It is evident from the Table 1 that out of 24 species endemic to Indian sub-
continent, five are endemic to Peninsular India and Sri Lanka which is higher
than any other region. This perhaps, indicates the similarities between the
floras of Peningular India and Sri Lanka,

Similarly out of eleven widely distributed species, six species occur in Indo-
Malaysian region alone, indicating the probable phytogeographical afiinity
between the [loras of India and Malaysia.
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Table 1. Distribution of the family Eriocaulaceae in various phytogeographical regions,

Phytogeographical Regions Total numher Percentage of
ol endenic/ total Friocau-
wide pecies lacear

{74 species)

(A) Endemic to India as a whole 39 5270
{1} Endemic to Peninsular Tncia
{ii) Endenic to Indus Plain

e
i~

(h) Fndemic to Gangenic Plam

(iv) Fndemic to Western [Himalava
(v} Fndemic to North-cast Indin 3

o e —

(BY Endemic to Indian sub-continent 24 3243
(i) Endemic to Peninsular India
and Sri Lanka h

& Bangladesh/Burma £
{(iii} Endemic to whole Himalayas 4
(iv) Lndemic to Andaman & Nicobar

island and Burma 1
(vi Endemic to whole Indian

suli-continent 10

PCY Wides 11 14-86
(i} Indo-Chinese

(i) Indo-Malaysian

(i1} Indo-Australian
{iv] Sino-Japanesc

(v} African-Asiatic
{vi) Cosmopolitan

— e T e
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APPENDIX—I

LIsT OF RARFE AND ENDEMIC SPECIES

Name of the species

FLriacaulon barba-caprae Fyson
It barbeyanum Ruhl,
I bombeyanum Ruhi,

F. europeplon Koern,
I fluitans Gnlil.

E. gamblei Fischer
E. geoffreyi Fyson
. gregatum Koern

<. mysorense Fyson

E, pectinatum Ruhl.
I

. psendo-quinquangtlare Ruhl

4

. pumilio Hook. f.

. rouxionum Steud,

e

by

. thomasi I'yson

Distribution Categories
Meghalaya Perhaps Extinct
Karnataka . .
Maharashtra, Rare
Gujarat

Maharashtra, Endangered
Gujarat

Assarn [nsufficiently

Tamil Nadu
Tamil Nadu
Meghalaya
Karnataka
Tamil Nadu
Littar Pradesh

Uttar Pradesh
Bihar,
MMaharashura

Maharashtra,
Karnataka

kriown
Rare
Rare
Rare
Rare
Endangered
Tasufficiently
known

Vulnerahle

Insufliciently
known
Rare
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A Few Highly Exploited Species Needing Special
Attention of Conservationists
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Bome of the plant species which were reported o ocour commonly or
abundantly ahout half a cenfuiary or a centuary ago have at present become
rare or very rare due to over exploitation and have fallen in the category of
endangered species. The glaring examples ave escorea deftoidea Wall, ex
Kunth, and Rauvelfia serpentina (L.} Bentli. ex Kuee.

From the vevision of Diescorea by Prain & Burkill {Ann. Roval Bot. Gard.

Cial. 14:28. 1936), it is cvident that Disscoren deliotdea was in the past abundantly

lound m N,W. Himalaya. Alier a [apse of ca 4 decades thns speeics has hecome
rare and has [allen in the category of endangered plants.

In 1939, Sulechana in the critical revision of Raneslfia {]. Indian Bot, Sac.
38:580 Stated “Along the West coast strip from Konkan Southwards to
‘Thadikkarankonam in South Travancore-the area criticaliy surveyed by me-
plentiful eccurrence of Rawwvolfin serpentina is more or less continuous”. Atp resent
Le. after a lapse of 2 decades this plant has become rare in most of the aceessible
areas of the above region. The above mentioned two specics have been included
in the publication “Thrcaiened Planes of India” by Jain & Sastry, 1980.

In view of the facts explained above it is necessary that the lield bolanists

shouid focus attention of the appropriate authorities on cven the comroon
specites which are being over-exploited and should urge thon to take
appropriate measures for the optimum exploilation and suving (he natural
population. In this context 2 species of Aguilaria, 4 species of Derberds and
Gloripsa superba are discussed below.

Apmlaria

A, agadlocha™ is a large cvergreen tree 13-25 m high and 1-5-2:3 m in girth,
It iy distributed in India {Casteen Himalaya), Bhutan, Burma, Bangladesh and
Malaysia, Usually the wood is light, pale and unscented but the ‘Agar’ is found

-—

*The plants going under the nawme 4, ageflocka rom India Lelong to two  distinet species
viv, 1. malaccensis Lamk. (syn. 4. agullwha Roxb.) and d. fhasiang Hallier (1922) A, thasiana
vecurs in Bhutan nnd Khasia Hills, 4. malecenids ocewrs jn Bastorn  India, Burma,

Bangladesh and Malaysia.
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in the irregular patches of dark wood which 1s obtained from the inlerior of
old trees, The dark wood is the result of fungal infection, The dark wood which
conlains @ high amount of olcoresin is mostly obtained from 30—50 years old
lrees.

The uses of ‘Agar’ are well known, Agar is wmainly exported te Arab
Ciouniries, (Ghina and Europe. During 1975-76, 127436 Ky of Agar wootd valied
at Ra. 845565/- was exported after meeting the domestic consumption. This is
the olficial figure which does not take inte account the suspected large scale
illicit trade. As the demand for ‘Agar’ is very great and it fetches a handsome
return, [irms based in Bownbay which export Agar are actively engaged in the
exploitation ol Aegwilaria agallocha from the Eastern Himalaya through local
contractors. They employ labour force, especially Nepalis, to spot out
the trees in the interrior of the forests as the species has become very rare in the
accessible areas, Often, the inexprcienced Jabourers cut the trees indiscri-
minately without cnsuring their ‘Agar’ potential whereas the local tribals can
casily spot out the ‘Agar’ bearing irees. Therefore, the species has become very
rare. Discussion with the Torest (Hhcers of Arunachal Pradesh revealed thar it
1s not easy to locale an Agar trec in accessible areas. During onr survey of
Arunachal Pradesh {Kameng, Siang & Subansiri) we could lind only very few
plants, However, the Forest Officers who were working in Arunachal Pradesh
for a long period informed us that this species was not rarc about two decades
ago.

There Is, thercfore, an urgent need for conserving this very valuable species.
It 5 suggested that the Government should immediately ban the extraction
through contractors and private traders, The extraction and trade should he
done by the Government Agency. This will help in curbing the illicit exploita-
tion which is the major causc lor the fast depletion of the natural population
ol this species,

Berberis spp.

The ganus Berberis L. is well known in ancient Indian Medicine, The famouns
medicinal product ‘Rasaul’ or ‘Rasavanti’ or ‘Rasanjan’ is commonly extracted
from the root barks, roots and lower siem-wood of B. glaucocarpa Stapf (B,

aristala sensu Hook. { & Thoms. p.p.}, B. aristete DU., B. beium Rovle and
B. chitria Lindl.

B. astefica is an evergreen ercct throny shrub usually 1.2-1.8 m high and
iound in the dry outer Himalaya and also in Assam between 608 & 2700 m.
B. lycium {5 an erect shrub usually 1.2-3 m high occuring from Kashmir (o
Garhwal in the Norith Western Himalaya between 760 & 2400 m, 8. chitria,
a shrub 2-3.5 m high with reddish or dark reddish brown branchas and mostly
3-partite spines, is comunonly found in Kumaon, Dehra Dun to Mussooric and
Jaunsar, B. glaucocarpa, a shrub 2.0-3.5 m high with wvsually solitary spines, is
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found mostly in Tehri Garhwal, Simla and Jaunsar between 900 & 2700 m,

As Berberis spp. are highly medicinal, large scale exploitation of their toots
and stems is going on in the Garhwal region especially in the neighbourhood
of Mussooric and Chakrata. This 13 obvious from the fact that every month,
except in the monsoon seasott, many trick-loads of Berberis roots and steins are
being supplied for outside market from these areas.

As the total alkaloid content of voot is quite high {ea 4%,) when compared ta
that of stem (ca 2%,) people uproot the whole plant in order to get the maximum
quantity of roots, Thercfore, the depletion of the natural population s faster.
According o the present rate of exploitation there is no doubt that ithe above
mentioned Berberis spp. are likely (o become rare within the next 10 to 20 years,

As the abave mentioned species of Bereris are common in the Himalavan

their exploitation is exercised by the avthovities, We suggest thay a Range ov a
forest Division should be taken as a unit for giving extraction permiis. The
permit should be limited to a maximum of two years for a unit and for the
subsequent five years period, exiraction should be banned o the same unit.
This five years period is good cnough for the regeneration of the natural popula-
tion to the original level. In this way, these valuable medicinal plants can be
utilised 10 the maximum without a threat to the natural population and there-
lore there is hardly any need for raising their plantations.

Gloriosa superba L.

This branched herbaceous climber with beautiful Dowers was it the past
commonly found throughout India in plains and low jungles up o an aliwde
of ca 2000 m. However, it is getting depleted day by day. The annual aerial
shoot reaches a height of 10 m. ‘T'he perennial wberaus rhizome is up to 30 cm
long and 1.5 cm in diam. The tips of the ovate-lanceolaie lraves ave modified
into spirally twisted tendrils. Flowers ave greevush yellow in the beginuimg and
finally they beconie scarlet or crimson, Capsule is ¢ 5 em long with many
rounded seeds.

From time immemorial the wberous rhizome was being uscd in Indian
medicine, It is reported to be a tonie, stomachic and ambelmintic, The drog
is also uged for a variety of other medicinal purposes such as Colic, Chronic
Ulcers, Piles, eic. Around 1940, colchitine was extracted Irom (e wwhbers of
this specics for the first time. [t is reported to vield 0:3%; of Colchicine (dry
weight}. As Colchicine is used in plant breeding work and in medicine, this
species has gained much more importance in playmacentical indestry during
the last 4 decades resulting in indiscriminate exploitation of its natural popula-
tion. Duc to the removal ol tubers, the whoele pland is destroyed and as such
wild populations ave getting depleted tast. During the last live vears there was
a great demand for the rhizomes and many persons have approached us to
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cither supply the tubers or to locate wild populations, From our field

. . . .
ST ETL we record here that doe tn hich cvnloaitation of tuberous rlieomes
P YA E LS AR Wl ToCOril ore Thaal Gud 10 DUEnN Crpaodiatiell Ol DUPErolls RLIAOINCS

this plant has become rare in and around Delira Dun and in the plains of

Kanyakumari District. However, this was cerlainly not the case before because
Kanjilal (Feor. ¥l, Chak. D. Dun Saharan, For Div. Ed, 3, 525. 1928) and
Babu (Herb. Fl. D. Dun 319. 1977) mcntioned it as common. Babu did intensive
exploration of Dehra Dun up Lo 1966. Therelore, it is obvious that this specics
was common in Dehra Dun at least up to 1966, The same is the case with many
othet areas,

The present position is that this species is stitl commeon only in those arcas of
our country wherever cxploitation has not yet siarted. If the present rale
of demand for rhizomes continues, the pressure of cxploitation [rom the interior
forest areas will increase as soon as the availability [vor the easily accessible a
arcas diminishes. Therefore, we suggest that a proper check shouid be enforced
on the exploitation of the wild population of this species and the industries who

arc the major users shouid be urged o raise their own planiations.
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Distribution of Wild Relatives and Related Rare
Species of Economic Plants in India

R. K, ARORA AND I ROSHINT WNAY AR National Bureau of Plan? Genelic
Resources, New Delhd,

'The importance of willd species in erop improvement studics has been much
realised in recent years {[lawkes, 19773, and the plant breeders and permplasm
collectors have looked thoughtfully inta the centres of diversity of crop plants
for supplementing such genetic variability of cconomic plants. The Indian
centre in this context is cqually rich in the floristic wealth of wild relatives and
refated specics of agri-hortiodtural importance. Of about 250 such species
distributed in different agro-ccological, phyto-geographical regions of India,
about 60, are eithiey rave {being mostly endemin taxa) or are endangered due
1o over-cxploiiavon in their native habitats. Majority of such taxa occur in the
north-eastorn region, the westeorn Himalavas, the weslern ghats and the eastern
ghats. In this paper, a region-wise asscssment of such specics is presented,
with grouping of taxa, as far as possible, based on the prevalent cause(s)
generating threar. Further, for better awareness of the breeders, a list of such
species according to the economic plant caregories —cereals, millets, legumes,
fruit and vegetables, oilseed, elc., is also given (Appendix 13,

L. Threatened species in north-castern region.

Much of the north-eastern tract holding genetic diversity of wild velatives
and related taxa of crop plants, is subject to iminense biotic interference,
particularly shifting cultivation. Tn the secondary forests——-mixed evergreen,
moist deciduons vegetation belts and the ecotonal zones, sporadic distribution
of several potentally useful taxa oceurs. Such threatened plant wealth can be
broadly grouped as follows;

(a) Species threatened due to large scale forest clearings, buwrning cte,)

shifting cultivation, destruction of original habitais.

Citvur indica, £ ascamensis, £ ichangensis, _f_la‘;{mr Muea chesrmanis
Slaviflora, M. jfinerans, M. velwting, M. sikkimensis, Prunus, jenkin
ceuminata, Rubus dincatus.

1) Species of restricted distribution, more localized: equally subject 1o

hinﬁrjn”r\-inr\rh-{wh?.r‘ Pressure iy (Al

Al

f
we, I

Camellio drupifira, C. tuleseens, Docynia, hookoriona, Muva nagensium, Neolujfa
sthkimensis, Rauvolfie sp. { R. chinensis, related 1o R serpenting) Frichosanthes
khasiana, T. majuscula, T. ovala, T tomentuva, Tlngiber {ntermedium.

(e} Owvercxploited speoies
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Coplis teeta, Dioscorea prazeri, Piper peepuloides Shella area, Shilleng pla-
eaw) ; ornamentals like Litium macklinae; Vanda coerulea and several other
orchids, Rhedodendron and others species {Jain and Sastry, 1980).

Native cultigens and
Endemic erops of Khasx hills mainty—~Sophlong (Moghania vestita, a root
legume}, and raishan, Digilaria cruciate var, eseulenfa a minor millet
Singh and Arora, 1972, 1973) and the vanability in soft-shelled forms
in Coix lacryma-jobi var. mayuen (Arora, 1977), mainly concentrated in
the Garo and Khasi hills, and sporadically in Nagaland. Ceix is replaced
by maize and very few ethnic groups grow this crop now.

o
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L. Threatened species in the Western Himalayas.

Most such taxa in the western Himalayas occur in temperate forests or in
atpine grassy meadows/scrubs. Particularly, the medicinal plant species here
are being Indiscriminately collecied from natural habitats.

fa} Overexploited species ;
Aconttum chasmanthum, Atropa acuminata, Colchicum luteum, Dioscorea delloidea,
Gentiana kurroo, Nardostachys jatamansi, Podophyllum hexandrum, and agri-
culturally useful taxa like Affzum rubeffum, and to a lesser degree—

(b} Species of relatively sparse distribution :
Prunus salicinag, P. fomentosa and Pyrus kumaoni in temperate forests;
Erianthus macratherus, Linum perenne and Malys baceala var. himalaica, in
the alpine zone,

{c} Native cultigens and related types
Thic oreemase oo Mﬂl"* an Bt e cerea Toahdie b | I A 1 Al wrhish o
A LT Sluu}l i3 I.J' J.-:IL.'J ].\l_,l.'l.ll IUHHJJ“I u LLFFF“_'!‘, ALl l—l k—'ul“l I-I Ul ITILL\JII 1a
receding now, and the sparsely grown Inula racemosa (Arora et al, 1980)—

both taxa are of industrial utidity. A minor millet sparsely grown in
Kashmir - Digitarta sanguinalis subsp. aegyptiaca var. frumentacea, geneti-
cally very veriable is also important,

ITI. Threatened species in the Western Ghats.

Most of these {cndcm:c) laxa are of sparse dlstnbutmn, narmw endernics

oV f‘t’f:xplﬂltl?d categmy Largely, lhcse Sptcms are undergrcmth compornents
of the botic/bis-edaphic habitats, oceurring in distrubed grass-mixed vegeta-
tlon, lorest openings or in ecotenal zones bordering semi-evergreen or mixed,
seasonal forests,

(a) Species of sparse distribution, relatively rare :

Canavalia stecksii, Delichos bracteatus, Vigna radwata, V. vexiflata var.
stocksti, Seasamum lacimatun.



(L) Species of comparatively wider distribulion :
{1} Querexploited:
Vigne pgrondis, V. capensis, V. munge var. syloestres; Reawvolfta serpentine
(threatened ;.
iy Others:

T - - N L I
Atylosia grandifora, A, mivee, Dinseorea wigntil.

V. Threaiened species in the Eastern Ghats & adjoining easiern peninsular
belt.

The taxa dealt with here also occur in the disiurbed habitats, excepting

certain agro-ecological sites viz., Orpza spp.

(a) Species of rare distribution, localized ocrurrence @ Cufanus cajanifolia
(Maesen,l 980 ~Bailiadilia hills, Chrissa’,

(b} Specics of relatively wider distribution as comipared to (a) above (siiil
confined Lo this region only) :
Dofichor [lablab—lignosus variability, wild forms, Luja wmbelioto, Oryze
spp. (0. malampuzhaensis, O. jeyporensis—true stalus doubtful), Sesamum
prosivatum, Solanum melongena var, insana.

(¢) Native/primitive cultigens :

This group is under threat because of spread of high yieldmg improved
varieties.

Solanum melongena var. poltangt (Petongi, Koraput, (hissa), Luffa hermaphrodite

V. Oreher such species

Other species of relatively spasse disiribution are:

Abelnioschus  tuberculatus, Curcnma  amarissima, Ericbotrya  angustissima,
Lathyrus alteicus, Musa simiarum, Piper schmidtii,

Apart from these species, mention may be made here of a few inadvertant
introductions, adaptable to north-eastern region now, and sparsely distributed,
and reportes for the first time from India {Arvora and Singh 1975; Arora and
Hardas, 1977)—Cucurbita ficifolia, Selanwm integrifofium and S, gifo.

We have dealt above with endemic/rare taxa and other such species of
relatively threatened iypes, but a passing reference may be made to the threat
imposed by high yielding varieties in areas of traditional agriculiure, largely
dominated by various ethnic groups, which still hold rich variability of native
landraces and primitive forms, e.g. in north-castern region, central and castern
peninsular belts. Such generic wealth of non-descript types, equally deserves
attention for collection and detailed study for irs potential utility and prescrva-
tion of desirable genotypes, now under threal.
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APPENDIX 1

Wild relalives and related endemicjrare species (Including endemic cultigens)
and aver-exploited 1ypes arranged according 10 econamic plants categarics,

Cercals, millets:
Coix faerpma-jobi var, mayuen, Digilaria truciate var, esculenta, Digilaria sangui-
nalis subsp. gegyplicca var. frumentacea, Cryza malompuzhaensis.

Legumes:
Atylesia cajanifolia, Atylosia grandiffora, divlosie mpea, Canavalin stecksi | Cicer
microphyllwn, Dolichos bracleatus, Dolichos purpureus Lathprus altaicus, Vigna mungo
var, gpfvestris, Vigne radiata, Phaseolus setulvsus  forms; Vigna grandis, Viena

Fruit-tree types:
Cilrus assamensis, Citruy ichangenesis, Citrus indica Citrus latipes, Docynia hookeriana,
Ad ol e bpmmmdn
SELGIHS  pETELaTg
Musa itinerans, Musa nagensium, Musa skkimensis, Musa simiarum, Musa veluting,
Prams acunineia, Prunus jenkinsed, Prynus lomentosa, Pyras kumaoni, Rubus lineatus.

oot g1y 3 Fon e Adeirm cohiwors
F!Ffull“-hbl‘-_! FLE N R Al L AN

e dr Adaica plaseco Adeicn o T
Ve, @iiE, JOHSR SOIHCE, SIHSE fgrifiord,

ypes:

Abelmoschus tuberculatus, Allium rubelfum, Cucurbite ficifolia, Cur wina amarissima,

Lujfa hermaphrodite, Luffa wmbellata, Maghania wesiita Neoluffa sikkimensis,
Solonum gile, Solanum integrifolium, Selanum nelongena vav, insona, 5. mefongenn
var. petangi, Trich santhes khasiana, Trichosanthes mausenln, Trichosanthes ovata,
Trichosanther tomentosa, Jingiber tnfermedium.

Qilseed types:
Sesamum laginiatum and related type Sesamum prosiratum.

Medicinal types :
Aconitum chasmenthum, Atrapa acwninata- Coptis teeta, Dioscarea delloidea, Dioscorea
prazeri, Dinscorea wightii, Gentiana kurro, Inula racemosa, Nardostachys grandiffora,
Podophyilum hexandrum, Rawvolfic serpenfina, Soeussurea lappa.

Oihers:
Bunjum persienm, Camellia drupifera, Camellia lutescens, Lilium macklinge, Linwm
perenne,
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Rare and Endemic Taxa in the Botanica! Garden and
Arboreta of the Forest Research Institute, Dehra Dun

P. (I GUPTA & M. N, DAKSHINI, Syctematic Botany Branch, Porest Research
Instituee & Colleges, Dehra Dun.

Introduction

Forests in India have been over-exploited to the various demands of the growing
population and in this process the distribution and populations of severai plant
specics have been reduced to such an extent that f thelr removal is not
restricted some of them may face extinction in course of iime. The Botanical
(jardens have an important role 1o conserve and multiply the rare taxa. The
Botanical Garden of the Forest Reseacch Institute, Dehra Dun is doing a useful
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more important of these are briefly discussed below :—-

RARE|ENDEMIC INDIAN TAXA IN THE BOTANICAL GARDEN AXD
ARBRORETA OF FRI

Asplenium nidus 1.

Known as the Bird Nest Yem, it ranges from India ta Polyoesia, It owes i
name {afdus --nest) 0 the arrangement of ils fronds which are undivided and
combined into a dense rasette-the ‘nest’. The rosette forms a funnet in which
water and humns can collect; the roots grow into the funnel and obtain
nourishment there {Boedijn, 1965). It is growing well in the conservatory of
the Batanical Garden,

Bambusa arundinacen Retz, vay. giguntea Bahadur ined.

‘T'his rare bamboo is found in patches in valleys of the Circars and other
places of Southern India. It v handsome and much taller than the
typical B wrundinacea. 11 is doing well in Sector B of Botanical Garden,

Rumbtsa afra Lindl.

This read-like bamboao is found in the Andamans in marshy ceast foresis
(Rutland Island} and also in Malaya. [t is a constant Howering bamboc.
Unlike other bamboo species where the culms produce flowers and die afrer
flowering its stems do not die, rather they remain healthy and green even after
flowering, Vermah & Bahadur, 1980). It is growing in the nursery area of the
Botanical Garden and also in the Arboretum No, 3.
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Buiza buteiformis (Voigt) Grierson & Long {Syn. Butea minor Ham,)

This leguminous shrub with long sarmentose branches is found in parts of
eastern India. The beautiful red, about 5 em long, Howers appear during
Aug.-Oct, on long panicled racemes; the fruits ripen in Nov.-Dec, It is growing
well in Sector D of Botanical (zarden.

Crathea gigantea {Wall. ex Hook.} Holtt.

15 giant tree-feri a8 o amnicat i Tegions
of eastern and southern India but is nowhere abundant. It is exploited for
starch by the local people and the trunk is used for growing epiphytic orchids
(Jain & Sastry, 1980). It is growing well in the Green House of Botanical

under moist condition. The sori ripen In I\Jn\r-}unn
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Dendrobium densiflorum Wall. £x Lindi,

This is an epiphytic orchid with brighi-coloured and sweci-scenied flowers
which appear in April-May. It is grown for ornamental purposes. It is
distributed in the forests of Sikkim, Arunachai Pradesh and Khasi Hills but is
not common. It is in demand in the florist industry. It is growing well in Green
House of Betanical Garden,

Entadn pursastha DC. ssp. sinohimalensis Grierson & Long.

This large, woody, fast-growing, leguminous climber is found in Nepal,
Sikkim, Darjeeling, Assamn Manipur, Sylhet (Bangladesh} and Chinz (Grierson
& Long, 1979). It flowers in April-May and produces gigantic pods of botanical
interest during Dec.-March. It is becoming rare duoe 10 large scale cleaning of

forests, It has been grown in Sector A of Botanical Garden.

Ficus krishnae DC.

This medium-sized tree is conspicuous on account of the leaf-base forming
a cup or cone-shapped structure, It is possibly a mutant of F. bengalensis L.
and is only found in cultivation. A 46 years old tree grown in Sector G of
Botanical Garden has attained a height of 14 m with 2.6 m girth.

Gleditsia assamica Bor

This is 2 large leguminous tree of eastern India. A 42 years old tree grown
near the conservatory in Botanical Garden has attained a height of 24 m with
2.65 m girth. The flowers appear in April-May. The pods are up to 40 < 3 cm,
ftat, leathery and dark brown (Bor, 1941}, They ripen during Jan.-April,

Gloriosa superba L.,

The Malabar Glory Lily is a herbaceous climber with perennial, fleshy,
tuberous rhizome. It flowers in great profusion during rainy season. Flowers
are showy, large, greenish at first, later becoming yellow and finally scarlet or
crimson. The tubers are poisonous but are used in medicinal.
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T'he Lady’s Slipper Orchid with lavge atiractive greenish or vreamy reddish
antd purple-veined flowers is endemic w Kameng area of Arunachal Pradesh
and adjoining Bhutan. [t is of vary rare occurrence and is threatened due to
habitat destruction and indiscriminate collections for trade [Jain & Sastry,
19807, Tt llowers during Oct-Jan. It is growing well in Green House of
Rotanical Garden.

Paphiopedifum vitlosum (Lindl.) Phtr.

This is another Lady’s Slipper. It has large, ornamental, purplish-brown
flowers. Tt is found in Misoram {Lushai Hills), It is exiremely rare and
threatened duc to indiscriminate collections from the wild {Jain & Sastry,
1980%. It flowers during Jan -Feb, Thws orchid is growing well in Green House
of Botanical Crarden.

Livaria haniltonii Hook. {1 & Th.

This siraggling shrub of the family Annonaceae is found in the Himalaya,
Assam and the Andamans. Solitary, thick, large, reddish-orange flowers appear
in May-July. Only a few fruits ripen in Qci-Nov., Tt is growing well in Sector
& of Botanical Garden.

Vanda coerulea Gritt,

The Blue-Vanda of Asia is perhaps the most beawtiful of all the Vandas, ‘This
epiphytic orchid is disiributed in Khasi, Jaintia and Naga Hills; recently it
has been reperted from Flrap district of Arunachal Pradesh also {Jain & Sastry,
1980). Flowers appear during (ct.-Dec. It is much exploiied from the wild

House of Botanical Garden,

The FRI Botanical Garden and Arboreta are deing a useful service in the
acclimauzalion and conservation of rare or endemic Indian taxa. The other
Boianical Gardens tn the Country, no doubt, are also engaged in similar work,
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the different Botanical (Grardens, hawng matching/favourable ciimatic condi-
tinns, is done to promote their ev-sity acclimatization and conservarion.




Bare and Mudemic Taxa in the Botancel Garden 2893

Reterences

Boedijn, k. B Plantc of the 1Warld, e Fower Plante, Thames ol Hudwoo, Laaclon, 1967,

Bar, M. T.. Some wew Didian Fliswerine Phants. Sediae Foro Ree N, 8.
(43 Mlanager of Publications, Delhi, 190,

Grierson, A 1. G0 & L) G Liong, Notes reladng $o tve Fluvic sl Bhowan: 110 Seies Roved Buianit
Crarden Fdinbarph. 37(2): 346-330. 1979,

Jain, 80K, & AR K, Sastey. Theeaterted Plents of Dudio, Botioiead Sarvey of s, Flowvah,
Fan,

Varmabh, J. C. & K. N Babadur, Country Beport and Stans of Researeh on Bamboos o Tadia,

Borany Vol H

Tadie For. Ree. (N 807 Bomany Vol G T TH8tE




R. K. ARORA, Nationel Bureaw of Plant Gengtic Resources, Newe Delht,

Introduction

India is very rich in its endemic Hora (61.5Y]; Chatterjee, 19407 and Horistcally
unique and interesting. It is also a centre of diversity and a seat of
dlomestication for several cconomic plants, These native genelic resources
broadly comprise of domesticatedsemi-domesticated {protected cultigens, their
wild prototypes and related taxa, Aboul 250 such specles occur, of which
around 60 are relatively of rare occurrence being endemic)rare taxa or other
species endangered or threatend due to over-exploitation. For most of such
taxa, while their area of cultivation, distributional range/spread, is shrinking
in native habitats, their potentialities and desirable atiributes are as yet not
fully known and exploited. Furthermaore, for some, even the raxonomic and
eco-geographical details are lacking. Most of these are also of great concern in
elucidating phylogenetic position and in solving crop-evolutionary relationships.
A case study of such taxa/mative genetic resources is presented here.

The rarity concepl vis-n-vis endangered laxa

The concept of rarity of a species is considered more on a local or national
basis in the present treatment, The sparse/limited distribution of a taxon
indicales its velalive rarveness while its sporadic, limited occurrence but wider
distribution indicates whether or not, it it a nayrow endemic. This obviously
is subject to change based on existing findings. Van Balgooy (1971) has quoted
major reductions for the Philippines while working for Flore Malesiana e.g.
Freus-144 species with 116 endemic, now reduced to B7 species with endemic,

\.\.]‘Hlf‘ 2 o n“l!hﬂ \1 Lfn.r]\ n'l' Newar argas Dresents 1N
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of endemic taxa, Rldmadmn (1978) for Mascarenes Islands points out
{for example] 1o [ cndemic species of Iespyros against the previously
designated 8. Recent explorations carried out by the Botanical Survey of India,
also point out to wider distribution of some hitherto narrow endemics —Acontum
desnorrhizum, Ancectochifus sikkimensis, Didictea cunninghamii, Ormosia glauca, and
new record of endemic types like Rhododendron arizelum and R. santapaui | Jain
and Sastry, 1980) indicating their rare distribution.

eave 11 the number
case In

]
£4.
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Fndemicirare cultigens

Endemic crops are those that originated in a limited area and did not spread
appreciably, while those with a definable centre and limited spread fall under

the eategory of cemi-endemics fH'Aﬂqn 1{]7'1\ In ithe Tﬂc‘lnnq of floristic!
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wenetic diversity (in tradﬂmnal agrscultuml lmlts) newer cuitlgens are guite
often the result ol folk domestication. In the initial stage sach taxa are narrow
endemics and may or may not arain a wider distiburion. There is danger of
their heing wiped out by large seale expansion of high yielding cultivars, and
the impact of modern agriculture. Such examples occur in Meghalaya, where
the Khasi (tribal}) growers have domesticated Moghaniy vestita, a tuberous
legume crop {tulwrs ealen vaw? and ferfaria cuate var, esculenfe—a minor
millet, vzed locally for grain and fodder (Singh and Arora, 1972 & 1973).
Inwla racemosa from Lahul, Western Himalavas, is a semi-domesticated
cultigen {Arora et al., 1980}, At present, very narrow variability exisis in this,
and this 15 under threat, since more promaincnce en o the wadit
grown Kuth {Saewisaurea lappe}, another cndemic cultigen, of wider cullivatdon
in this region. Equally endangered is the situation with regard o the cultivited
forms of jol’s-tears. Coix lacryma-jobi 1s an obsolete culiiver now, and its sofi-
shelled forms- {var. mayuen) are grown sporadically in novib-castern hills, a
region of veriability for this crop {Arora, 1477). With the introduction and
spread of maize, area under Coiv has considerably shrwk and now such
threatened genctic wealth of soft-shelled forms, in mainly concentrated in a few
pockets of Khasi and Gara hills {Meghalaya) and sporadically in Nagaland,
Docynia hookeriana is a protecied type with restricted distribution in the Khasi
hijls, Meghalaya, while an allicd laxon D. indice iz of comparatively wider
distribution. Both taxa are however confined 1 the north-castern hills. Better
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ality is t ¢ mixed
evergreen forests, where this occurs, are subiject to nuch (,lf-armg under the
Jjhum or shifting culivation systf:m. thus depleting the sporvadic populations of
such useful taxa. Similar threat is posed (o indigennus wealih of Citrus, endenic
cultigens like (. ichangensis (Nagaland), €, assanwnsis shella range, Meghalaya),
(. latipes (Shillong plateau) and C. indica {Garo hills, Meghalaya, parts of Assam,
Nagaland}. Other such examples are: Howitupnia cordata, Phyiolacca acinosa, Matus
baceata var, himalaica, Rhodomyrius parviflova, Frunus jenkinsd and Myrica escadenta.

To a different calegory of rarefendangercdfendemic wealth, belong e
primitive cultivars of our native crops like brinjal {Selanum melonorna).
melongena var, pulangi- -2 small round fruited thorny undershrub occurs in the
neighbourhood of Koraput tract in Orissa. 'Fhis prototype of brinjﬂl 15 a4 semi-
domesticate and almaost akin 1o Y. fncostm, a closely related wild type to U]lll!dl
{Bhadurt, 1951). Such germplasm with promising attributes is of value 1o plant
breeders and crop-cvolutionary scientists. Equally important in this context
i the variability occurring in S. melongena var. insane, sporadically found in
disturbed habitats in West Bengal, Orissa and Bihar,
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Overexplotted wild plant wealth

Several medicinal plants and botanical curicsities like Nepenthes khasiana,
Balanophera dislca, and quite a few ornamentals fall in this category {Jain and
Sastry, 1980).

Among the overexploited and thereby threatened resources of medicinal
planis, noteworthy examples arc of Rawselfin serpenting; Dioscorea  delioidea,
Aconttum deinorvhizam, Colchicum lhuteum, Atropa acuminata and Geatiana  kurroo
(W, Himalayas); Coptis feefa {Arvunachal Pradesh); Digscoren prazeri (E.
Himalavas) and Nardostachps grandiflora [Alpine Himalayas-.-casternjwestern).

Though the range of distribution of several of these taxa be. Kauvolfia serpenting
iz wider, in natural habitats where such species oocur, they are subject to over-
exploitation, Natural populations in Raurelfia have considerably shrunk in the
Western Ghats since the past few decades, becanse of large scale root collection
(apart from seeds) and uprooting of plants from natural sites,

Mass scale exploitation of Piper peepuloides sporadicaily distributed m north-
eastern hills, where in certain areas, it is intensively collected from the natural

habitat {Shella arca, Cherrapunji] has resulted in imbalance in naiural popula-
tions of the male and female bushes, Clearing of forest nndergrowth has equally
hampered the natural regeneration.

Equally alarming is the situation posed by indiscriminaie collecting of
orchuds and ofher wild ormamenials for cirect miroducticn or breeding
purposes; orchids with restricted distribution like Cypripedium efegans (Sikkim)
Papieapediium forrieonum (Kameng, Arunachal Pradesh), P krsutissivun {Khasi
hills, Meghalaya) P. viligsum (Lushai hills, Mizoram) and P, drurpi (southern
hills, Western Ghats); and others with comparatively wider distributilon though
localized to novth-eastern hill region i.e. Arunding graminifolia and Vanda coerulea.
The Manipur lity or Sirohi lily {Lilium macklinae} is exploited from its native
habitat (undergrowth in mixed sub-tempterate forest) in the hill ranges of
Ukhrel {Manipur).

Wild relaltves of crop plants of localized occurrence

Several of the wild related species of cultivated taxa occur in localized
pockels. These may occupy primary, relatively undisturbed habitats of climaiic
climax formations or occur in secundary babitats, cleared sites and openings
in seasonal o humid tropical to temperate hahitats. Some examples may be
sited: Canavalia stocksii (Konkan, Western Ghats), Atylosia cafarifolia Dailladilla

hilis, Ortssa-Maesen, 1980), Neoluffa stkkimensis (Sikkim), Dioscorza wightii
{Tirunclvetli hillsy, Abelmoschus tubercutetus (Saharanpur & adjoining northern
plains extending westwards), Vigna vextlata var, stocksii (Konkan, W. Ghats,
sporadic, scarce), Sesamum prostratum (Southern (coastj-sandy hills belt), Solanum
melengena var. mrana {Fastern peninsular traci, sporadic), Comparatively wider
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ehistribution oceurs in Cueumis hardwickil (Western Himalayas) and in Figea
munge var, sylresiris (Northern parts, W. Ghaits).

Types developed by Breeders

The imporiance of wild taxa in plant breeding and rclaled siudies has been

by
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mphasized {Hawkes Elero \
the result of efforts pooled i by breeders, through crossibility studies cic., to
utilize the wild or primitive germplasm or clse to provide ingight into
the interrelationship amonyg taxa, with a crop evolutionary bias,

Abefmoschus fubevenlatus 15 related 1o the culdvated okra (4. esculentus) and
has contributed on genome with 29 chromosomues 1o this cultigen {Joshi and
Hardas, 1933). It is a symplomless carrier of yellow-vein-mosaic-virusg (Pal
ei al, 1932;. Newer germplasm (laxa) are created quite often ie, cross of
Sesammum indicum (n---{13) with 8. prostratum {n-—/16), pravided a stable amphi-
diploid with n—/29, named as & indicatum. Lhis could be crossed back 10 5,
indicum and useful characters of resistance and higher vield and oil content
could be (rapsfered (Ramanujam and Joshi, 19515, Such brecders ceeations
occur in several more wild and cuttivated {e.g. Bravsica, Atylosia, Ugjanus, Vigna,
Abetmoschus, Suceharunr) taxa. ldentity ol such specific materials ofien poses
problems as taxonomic rules might not have been critically applied. liven
otherwise, the original material might not have been preserved and with tine
tnight have changed its authenticity,

Rare primiiive flowering plants

The Fastern Himalayan Flora includes some such rave cxamples ep.
Magnolic plerocarpe (Sikkim, Assam and Arunachal Pradesh hills, n -{195. It
is pointed out that such taxa have been devived by the hybridization of gencra
witli n—f7 miet in Laurales) and n—-f12 {ocewrring in primitive families Schizan-
draceac and Winteraceae), This wree s considered as the most ancient species
of living llowering plants and is of considerabie botanical{phylogenetic interest
(Janaki Ammal, 1958, 1860).

Crenetically  distinet flora af  specialized  enpironments

Qutside the bwpid-tropical region, under the effect of glaciauon, diploids
lsave the faculty of changing their genctie composition by the duplication of
chromosomes. In Cametlia, Magnolia and Rhadodendron polyplotd formos accyr in
the 1imalayas ( Janaki Ammal, 1958, 1980). Formns with very high chromosome
number occwr in the noctheast in Narenga and Erionthus|Saccharum and several
gigantic forms have been reportod.

Active speciation in the Buddleios of Eastern Himalayas has resuited in high
polyploids with chromosome miunber ranging {rom 2n—-/71 1 2n 1307 { Janaki
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Ammal, 1938). TFrue identity of such (experimental) materials might be difficult
later unless the origional inaterial has becw maintained preserved.

Creneite erosion and the fandraces

In regions of varialility occur many landraces, under iraditional agricullure.
All components of the pepulation are here, adapted to local eco-climaltic
condiuons, cultural practices and discases and pests e.g. as in tribal tracls of
nerth-castern and peninsular region of India. Under the effect of high yielding
varicties, such indigenous types possessing valuable atributes-disease resistance,
adaptability, quality traits ctc,, arc getting lost, Genetic erosion has set in and
this native variability is grcatly threatened now. Its collection s being pursucd
hv the Wational Burean of Plant Cenetec Resources, on :gr:iu hasis fArora
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and Koppar, 1580), Natural hybridz may also occur and would need care as
separate entittes. Tiqually scarce is the variability prevelent in locahzed forms
n scveral perennial types/fruit crops e.g. polyembryonic forms in mango
{e.g. colour) in the malabar tract.

A passing reference may be made to certain inadvertant introductions since
distant past, and held presenily by some primitive tribal communities. Such
nldnrq rpnnrlr‘d recently for the Grst time in India o - {ucurbita ﬁﬁﬁuhn Solanum
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gifu, and S. wnfegrifolium {Arvora & Singh, 1973; Amra. & Hardas, 1977) and
more or less confined in their distribution arc also of great concern. Their
l ceds preservation, lest it gets lost. Lqually important js the
variability cccurring in this region in Manipur, of the smali-seeded diploid
forms in Soybean,

-
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Conclusions

With the speeding up of activities in plant exploration and collection, as more
ored and op lored .  Haristic diversity s L
rare plants will be added to our existing list and newer distribution patterns
would emerge for several of the known endemics. In contrast to this, naiive
species diversity would face threat in the wake of genetic crosion due o
maodification ol habitats, change in farming system, over-exploitation for
industrial use, incidence of discascs/pests, hiological inadequacy, other natural
or man made lactors including natural hazards, In a more scientific approach
to safeguard this diversity under /{a sif# (gene sanctuaries, biosphere reserves),
or £x situ conservaton (repositorics) and in Botanical gardensfarboreta, it wouid
be necessary lo provide complete passport dataffield notes (taxonomic, distri-
butional, ccological, with usefulness) with mapping charis etc. so that this is

helplut to the environmental tonservatonist.

Under ir site preservation, wild relatives of Musa, Citrus, Mangifera, Prunus,
Pyrus, Malus, Camellia, Furya, Saccharum, ard others--Rhododendron, orchids
etg., would survive as naturally occurring populations where evelution
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can proceed normally, {a gene sanctuary for Gitres is proposed in Gare hills,
Meghalaya, by the Natwnal Bureau of Plant Genetic Resources). The wide
diversity in bamboo specics e, Phyllostachys bambusoides, with localized distri-

[ . H z ] . RN

bution also need proteciion, as it 1s being wiped out under shifting cultivation
praciices. Preservation of certain botanically interestingfother endemic taxa of
wees like Magnolia plerocarpa, Plevocarpus sanfalinus, bushes like Safix gambler and
fthodpdendron nivale and other specics in Botanical gardens descrves attention,
It is equally nccessary in this context that breeders and other cvoluationary
botanists developing newer 1materials throngh experimental studies must also
preserve  their original materizl along with properly identified {typified}
specimen(s) in the herbarium. Invariably authenticity of such taxa becomes
guestionable for neither the live collecuons nor the designated material {swored
as seed! may be available. The taxonomists role in the conservation of genetic
diversity must be fully realised (Hawkes, 1978). And as would be cvident,
along with the traditional taxonomic framewerk, population conceptivariation
pattern would be much invelved. Data are to be collected om taxonomic/
geographic isolation of a 1axen, 11s relative diversification, potential 10 expand
and get adapted to physical/physiological (ecological) conditions.

Hegnaewr {1975} staies ‘it will never be possibie to forecast the potential
value of a taxon to different branches of science or to fuiure plant utilization’,
In this context, preservation of plant genelic resources ol unknown promise
including threatened types for posterity would need priority, Protection cfforts
by adopiing eflcctive conservation measures. Phe role of National Commitiee
on the Man and Biosphere (MABj and the National Committee on Environ-
mental Planning and Coordinaton {(NCLEPC) and the co-ordinated effarts of
several institutions helping the above Comnuttees in formalating plans for
conservation of natural habhats, and of other bodies like the Chipko movement,
would go a long way to hasien these acuviies, Much usetul information in this
direction has recently been published pardcalarly by the Botandeal Suevey of
India {Jain and Sastry, 1980; Jain, 1961) which s careving oul a Project on
remaing to be done on the management and maintenance aspect, and parti-
cularly in tasc of perenmial (ree species, on regencraton aspeets {other than

through sced) to prescrve the native, unique flora and (e plant genetic wealth.
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Rare and Endangered Liverworts of India

RANM UDAR AND 5. G SRIVASUVANVA, Dspariment of Botawy, Unfversity of
Lucknare, Luckneon

Contributions on Bryaphyvies of [ndia {mostly reviewed by Udar, 1976, 1980}
indicate that the flovistic studics in liverworts have nol reecived adequate
attention. Only a small fraction of diverse population 1s known to us and a
majority still await proper study.

In the present state of our knowledge approximately 728 taxa of liverworis
are kivown fiom this country {see Kashvap, 1929; 1932; Pande, 1936; 1058;
DPande & Bharadwaj, 1952; Udar, 1976, Kachreo, 1969; 1970, 1973 Kachron
el gf. 1977 Srivastava, 1979, Srivastava & Udar, 1979}, Out of the tolal taxa
known so far over 89 (6] speeies cmbracing 30 genera) arc definie endeniics.

The patural bome of liverworts, with luxuriant vegetation in Tndian sub-
conunent, includes (he wvast Himalayas, castern and western coasts of
peninsular India and the hill ranges of contral and eastern parts of the country,
many places of which also make good tourist spots attracting a large number
of people all the year round, The hverworts growing in these areas arc subjected
to considerable stress due to developmental acivities inevitably destroying the
habitat ol many species causing a threat to their survival, Even in remote areas,
where there is ittle or no influx of tourists, some of the 1axa evidently show
eonsiderable decrease in their population tending to be extremely rare,
probably due to natural or biotic disturbances in their microclimate and
narrow ecological niches.

Several growth patterns and distribution bave been observed from
cumulative collection experience of liverwort taxa during a period of over
three decades from different parts of the country, This may he exemplilied by a
consideration of some of our rare and phylegenctcally tmportant plans,
Aitehisoniella, Sewwardiella and Stephensonielle-  the three monotypic and endemie
genera deseribed by Kashyap are confined in the North West Himalayas and
are gradually disappearing from their well known localiies, They percnate by
means of tubers and the spores do nnt seem o play any significant role i the
reproduction.

Aitchiseniella Kash. was initially collected from only one localivy (Mussoorie?
(rom exposed and comparatively dry slopes fhcinge east along with Riecia sp.
with which it reserbles in the external movptiology of the thallus (Kashyag,
1914), and subsequentiy from other localities alse such as Simla, Ky, Dulchi-
pass in the western Himalayas (Kashyap, 19291, Since then 10 was collected only
once in four decades rom Nainita! 'Mukteshwar, Paharpan (see Kanwal, 1977,
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Stephensoniella Kash. was also inttially collected and deseribed from Mussoorie
(Kashyap, 1914, 1914a). The plants are either found singly growing hidden
among grass and moss or, aggregated forming large patches on bare rocks in
more or less exposed places in Nainital, Mussoorie, Simla, Kulu, Dulchi-pass
etc. (between 6000-7000 ft.}. This plant is remarkable that it propagates by
means of tubers in nature as evidenced by the fact that each thallus has a
tubercus base which proliferates distally to form a new thallus. The population
of Stephensoniclin is significantly depleting in Nainital from some of ils well
known localities. The plants, although known to occur in other parts of the
Himalayas, do not seem to have been collecied.

Seweardiells Kash, was collected and described from Mussoorie and Rimla
{5000-7000 1.} growing in large patches on moist rocks, sometimes singly
associated with moss and grass {Kashyap 1913; 1929). In the young condition
the plant has a striking resemblance with the prothallus of a fern :
Gymnogramme leptophytle with which this plant often grows in association. As
there is a single locality in Mussoorie where Swueardielfa  oceurs, it is extre-
mely vulnerable and on way to be dangerously rare,

Monoselenium Grill. 8 also a monotypic genus described in 1849 from Assam
(Griffith, 1849). Since the first report of this laxon It was only once collected
after about eight decades from the Presidency Garden at Manipur (Kashyap,
1923), although it occurs in Japan, Hawaii (Hattori, 1952; Inoue, 1366),
Ryukhyu (Horikawa, 1934: as Dumortieropsis Horik.—a later synonym
Manoselenium : see Hattori, 1944}, Formosa and China.

Similarly Tekakia ceratophylla (Mitl.) Grolle was described from Lachen:
Sikkim (Grolle, 1963) on the basis of plants collected by Hooker much before

a century and a half (see Mitten, 1861 as Lepidozia ceratoplylia Mitt.) and was

never found again in Sikkim, although it has been collected recently from the
neighbouring Himalayas of East Nepal where it grows around Kipuphu on
rock alt. 4350 m. and also in crevices of cliff [ali. 4320 m. (Hattori, 1975}]. The
present distribution of this plant is extended to Alaska, Aleutian Islands,

Amchitka Island and Aleut point. It grows on moist scil on bank of stream in

full shade and also on mnoist soil of ditch at top of bluff, about 69 m {Hattori

et «f. 1968). The antheridia and the sporophyle are not known in this genus.
At the time of discovery of 7akakie Hattori and Inoue (1938) remarked that

“the genus 1 akakin possessing several primitive characters may be considered
as a relict plani representing an isolated offshoot {branch} fromn among the
probable ancestors of modera bryophytes.” According to Hattori et al. (1974
“Lack of sporopbytes and male plants in Takkaekia suggests that speciation
occurred jn both species probably from a T, ceratophyila like ancestor before or
during Tertiary when the male plants of both ancestral specics existed. After
that tor some reasons, in both species the male plants became extinct and
asexual reproduction remained or was even gradually reinforced.” They further
remarked that “ithese species might have had wide geographical ranges before
or during Teriiary, but due io the Quaternary glactations and other
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unfavourable climatic events, their ranges now have been reduced (o Hmited
places where suitable habitars occur, principally in isolated regions.” The
occurrence of both the species 1n the same area (Iast Nepall led Hottowi #f 4/,
to postulate the Lastern Himalayas 10 be the centre of distribution of Takakia.

Haplomitriwn and Celobrpum, allied to Takakie, have vestricted diswribution
in India in the eastern Humalayas and it s the only territory in the Workd where
a maximum of ax taxa of Calobryales ave locared (see Kwinar, 1974 & Udar
1980%. Calobryum indicun Udar ¢t Chandra, O, demtatum Komar of Udar, Haplom:-
frium groffet Kumar ¢f Udar and A, keshyapii Udar o Kumar are endemic to
India and are confined in Darjeeling and neighbouring arcas. Haplomitrinon
hookeri (Smith} Nees is vare in Dariceling as it was never collecied again from
the same locality since its first Astatic repont {Udar and Chandra, 1963). "This
speeics alse oceurs in the Western Himalayas (at Deoban, 2885 m. Vyas
Shikhar) and earhier known from North America. Rurope and Spiishergen
(sce Udar & Singh, 1977}, Calobryum blumii Nees - -a taxon earlier known {rom
Java, Sumatra and New Guinea was reporied from Assam {Jowai Jarrain road}
by Udar ¢t of (1968} and has not been collected again even though repeated
efforts have been made.

Similarly a number of endemic and other taxa (listed below) from the Indian
subcontinent are becoming rarve posing a chreat to their survival.

TAXA ENDEMI TO INDIA

1. Calobryum indicum Udar e Chandra {Haplomitriaceae)-Conlined (o0 eastern

b . h "
association of other lealy liverworls. Rare,
2 & dentatur Kumar ¢ Udar (Haplomitriacear)-Confined w0 casiern
g .
Himalayas {Darjeeling). Grows on moist soil-covered rocks.
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3. Haplomitriu;
Himalayas {Teesta vailey road, Darjeeling!. Grows on maoist soil coverec
rocks. Rare,

4. H. kashpapii Udar « Kuamar (Haplomibiaceaei-Contined 10 castern

Himnalayas (Darjeeling). Grows on soil-covered moist rocks.
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5. Trichocolen tndica Udar ¢! Singh ('Prichocoleaceae)-Conflined to eastern
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Himalayas (Tongloo, Ghoom, Darjeeling). Grows epiphytic on bark of
angiospermots trees, also as o cover on associated mosses, or on motst and
shaded rocks. ’
6. T, indica Udar ¢ Singh (Trichocoleaceac)-Condined to Darjecling {eastern
Hamalayas). Grows epiphytic and also on inoist and shaded rocks,
1. Nofoscvphus pandei Udar o A, Kumar (Jungermanniaceae)-Confined 1o
castern Himalayas (Kurseong, Gangtok, and Shillong! and Woellinglon,
Grows on moist soil-covered rocks in pure populations.
N, darjeelingensts Udar ¢ A, Kumar (Jjungernanniaccae)-Restricted in
castern Himalayas (Darjecling). Grows an mioist soil-covered rocks forming
Pure populations,
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Cephalozia davjeelingensis Udar ¢ Kumar (Cephaloziaceae)-Restricted in
eastern Himalayas {Darjeeling). Grows in small tults on moist soil-covered
rocks.

C. pander Udar of Kumar {Cephalosiaceae)-Restricted in eastern Himalayas
{Darjeeling}., Grows on moist soil,

C. kashyagii {Udar ¢t Kumar) Udar (Cephaloziaceae]-Restricted i easlern
Himalayaz {(Darjeeling). Grows on moist shaded rocks.

Cephalpziclla indica Udar ef A, Kumar {Cephaloziellaceae)-Restricted in
casiern Himalayas {Kalimpong). Grows on soil-covered moist rocks.

€. magne Udar e Nath (Cecphalozicllaccae)-Restricted in  wesicrn
Himalayas {Sheetlakher, Almora). Grows en moist soil-covercd rocks,
Leploeolea hamalapensis Pande et Misra (Lejeuneaceae)-Restricted in the
western Himalayas {Bageshwar and ﬁlmora] Grows either epiphytic or on

mooiet rocks, Net found sinee ite original die yyery in 1941, Extremely rare.
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Cololejeunca indica Pande ef Misra (Le_]eunce.iceaﬁ} -Restricted in casicrn
Himalayas {Mungpeo, Darjeeling). Grows epiphyllous.

Restricted in rastern Himalayas (Sikkim and Darjecling).

Jubula hatieri Udar ¢ Nath (Frullaniaceae)-Restricted in  eastern
Himalayas (Darjeeling, Tonglu). Grows in moist places, epiphylic.
Frullapia hatiorianthus Udar ¢¢ Nath (Yrullaniaceae)-Restricted in eastern
Himalavas (Darieeling), Grows epiphvtic
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Fossombronia indica  St.  {Fossombroniaceac)-Restricted in  Karnataka
(Mangalore)., Fxtremely rarc; almost completely disappeared as never
collected since 1917 (Known so far from type locality).

F. foreaui Udar et Srivastava (Fossombroniaceae)-Restricted in Palni hills
(Kodaikanal). Grows on moist soil.

F. kashyapii Srivastava et Udar (Fossomibroniaceas)-Restricted in western
Himalayas (Rohtang Pasy, Kulu valley), Grows on exposed rocks.

F. himalayensis Kash. (Fossombroniaceae)j—Dhstributed in  western
Himalayas and south India. Grows on moist ground in small patches,
Petalophyllum indicum Kash. (Fossombroniaceae)-—Distributed in Punjab
{near Chandigarh) and also in the western ghats. Grows on moist clavey
soil.

Sewardiclla tuberifera Kash. {Fossombroniaceae)—-Restricted in the western
Himalayas (now found only in Mussoorie). Grows on moist and shaded
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Pradesh (thmdwara district}. (:rnws in a very moist situation on rocks.
R. perssonit Srivastava ¢f Udar {Ancuraccae) —Restricted in Palni  hills
{Kodaikanal). Grows under a very moist and shaded situation.

. villpsa St. (Anneuraceae) ~Resiricted in eastern Himalayas (Darjeeling
and Tonglu). Grows cpiphytic, Only once collected in 1941 since
its original discovery {1917). Extremely rare.
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28, R, sikkfmensis SU (Anevraccac)- —Restvicted In western and  easiern
Himnalayas (Darjeeling, Khasi-Jayvantia hills, Shillong, Manebhanjan).
Rare.

29, R, cardotit St. (Ancuraceae)  Restricted in castern Himalayas (Sikkims.
Known only from its type locality, Never collecied since its original
discovery in 1917, Extremely rare- almost conpletely disappeared.

30, Pallavicinde kimalapensis Schifin.  (Palaviciniaceae)- -Restricied in castern
Himalayas (Kurseong & Stkkim). Grows at maist and shady places.

3, Matzgerin orispuda Hevn, (Metegeriaceae) - Ristricted in eastern Himala AVAS
{Sikkimy. Yxiremely rare  as it has never been found since (s original
discovery in 1939,

32, M. indico Udar et Svivastava (Mcelzgeriaceae)— Restricted in Nilgin
& Palni hills (South India}. Grows epiphytic or on moist or dry rocks,

33, M. nilgiviensis Srivastava of Udar (Metzgeriaceac)-- Distributed in Nilgir
hills, Palni hills (south India}, and easiern India. Grows epiphytic.

34, M. futeseens $t. {Metzgeriaceae] - Restricted in western ghats. Extremely
rarg as nevey found sinece Us original discovery {19171

35, M. pandet Srivastava o Udar (Metzgeriaceae) - Ristricted in Palni hills
{Kondaikanal]. Grows epiphytic. Rare.

3G, A madegasse St. (Mewzgeriaceae)---Restricted  in eastern  Himalayas
(Kurseong and Sikkim}. Exwemely rare as never found since its original
discovery {1900].

37, M. fimafupensis Kash. (Metzgeviaceac)- - Distributed in western Himalayas
(Kuha, Dalliousie, Mussoorie), Palni hills {Kodatkanal], Assam, Mount
Abu and Mahabaleshwar, Grows epiphyte.

38, M. avsamica Srivastava (Metzgeriaceae) -Resiricted in Meghalava, Grows
epiphytic.

49, Stephensontella  brewipedunculata Kash. {Ixormothecaceae) - -Restricted  in
weslern Himalayas (Nainital, Mussoorie ete), Grows o moisi sot) or rocks,
Rare.

W ditchisoniclla himalayensis RKash. {Targioniaceae) Restricted in wesiern
Himalayas (Nainital, Mussoorie cle). Grows on muddy cxposed rock.
Extremely rare.

i1, FEaprmethecs tuberifert Kash. {Vsormothecaceae) -Restricted in western
Himalayas {Garhwal, Mussooric). Grows on moist soll or shaded rocks.
Extremcly rare.

12
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At.’miamm pusifla (S0} Kash. {Sauteriaceae} --Distribited in western

soil or shaded rocks. Fxiremely rave.

Athalamia pingiis Fale., (Santeriaceaej—Restricted in western Flimalayas
{Kulu, Simla, Mussooric). Rare.

Mannia foreani Udar ¢f Chandra {Rebouliaceac) -Restricted in Palud hills
(Kodaikanal) and Nilgiri bills (Beruliar). Grows on slopes and rocks in
cxposed babitat, Rare.
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Mania perssonii Udar et Chandra (Rebouliaceac)---Reswricted in western

Himalavas (Gangotri). Grows on slopes and rocks in exposed or shady

habitats. Rare.

Cyathodium denticwlatum: Udar ¢f Srivastava (Targioniaceae} —Restricled in

eastern Himalayas (Darjeeling}. Grows in moist and shady places.

C. indicun TUdar ef Singh ('l'argioniaceae)— Restricted In  western
Himalayas {Nainital). Grows on most and shady rocks.

(. tuberculatum Udar et Singh (Targionlaceae)— Restricted in ecastern

Himalavas {Darjecling). Grows on moist soil-covered rocks.

Riceia reticutata Udar {Ricolaceae)—-Restricied in Pilam {Rajasthan). Rave.

R, aravaffiensis Pande ¢« Udar {Ricciaccae) —Ristricted in Rajasthan
{Mt. Abu), Grows exposed on soil covered rocks.

L pandei Udar {Ricciaceae)-- Restricted 10 Garhwal Himalayas
(Kandolia). Grows on moist walls.

. melanospora Kash, {Ricciaceae)-- Distributed in Hoshiarpur and Nilgird
hulls {Ootacamund), Lucknow and western Himalayas (Kashour), Grows
cxposed nr under xerophyric coanditiong, usually nn gravel tool paths and

also on red soil.

R, prolfei Udar (Ricciaceae’—Restricted in Nilgiri hills {Runneymede,

Rajasthan & Madhya Pradesh. Grows on red soil,

R. abuensis Bapna (Ricciaceae) -—Restricted in Mount Abu {Rajasthan).

R, jodpurensis Bapna (Ricciaceae) —~Restricted in Jodhpur.

Asterelle angusta  (5t.) Kachroo {Rebouliaceae)- -Distributed in western
............ eastern Himalayas, Khasia hills, Madhya Pradesh and

Rajastham, Uttar Pradesh. Grows on plains as well as on hills on exposed

0.

A, wnyserensis {Kash. msy) Kachroo ¢ Bapna (Rebouliacese)—Resiricred

in south India {Mysore). Grows in fairly exposed habital.

Astevelta reticulata (Kash.) Kachroo (Rebouliaceae)-—Restricted in eastern

and western Himalavas, Grows on expoesed or shaded soil covered rocks.

Cryptomitrivm  imalapensis Kash. (Rebouliaceae; -Restricred in western

Himalayas {Nainital etc.) Grows on mopist slopy rocks,

Plagiochasma paurigng Udar ¢t Chandra {Rebouliaceae]-—Restricted in

Garhwal Himalayas (Pauri Garhwalj, Grows on moist rocks.

Sauchia sporgiose {Kash,) Haltori #f Shim. {Sauteriaceae) —Restricted in

western Himalayas,

RARE TAXA WITH NARRGW ECOLOGICAL RANCE AND RESTRICTED
DISTRIBUTION IN INDIA.

fakakia ceratophylla  (Mitt.) Grolle (Takakiaceae)—--Extremely rare in
India (Sikkim). Larliest report based on a collection made over a century
and a half ago. Currently distributed in East Nepal: on rock, alt. (4530 m)
in crevices of cliff (alt, 4520 m); Alaska, Aleutian Islands; Amchitka
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Island, Aleut pomnt: on meist soil o Lank of sireain in i1 shade and alse
on moist sotl of ditch at top of blulT {about 69 m. .
Calobryum blumii Nees (Flaplomitriaceae) --Distributed in Assamn { Jowai-

Jarrain read;, java, Sumaira and New Guinea grows in moist and shady

forests and sierp clay hanks, Nat found in India since 1968,

Haplomilriwm  hooker;  (Smuith)  Nees  (Haplomitriaceae) --Distethuted  in
Darjecling, {eastern Himnalayas), Deoban. (Western Flimalavas), North
Nineriea, Parope anud Spisbergen, Grrows ina molst and shaded halnat,
Anthelia julocen (1.0 Dinn. {Anthehaceae) -Exwrencly rave in Indi
Distributed in the Western Timalayas, Nepal, Europe, Ameriea and A\sia.
Prilidium  ciltare (1) Neex  (Ptibdiaceae) - Extremely rare in India
Distributed in the Lastern Himalayas [Davjecling), Nepal, cirenmboveal
barely into the northern most linunt of the deciduous fovest as a relict,
rarely in Argentina (Tierra del Fuegol, New Zealand, Hurope, Ameriea.
Asia, Japan and Alaska

Iswtachis indiea M, (Balandopstdaceae:;  Rare in India, Diswibated in
the LEasicrn Hinalayas (Khasia mountaing) and Nepal,

Sehiffueria fevierl Schifln, (Cephalosinceae) Rarve o Incia, Distrilsuted in
Blarjecling, Fastern Himalayas.

Blasie  pusifle L. (Blaslaceac) - -Distrnbuted in Kualu, Manali, Nagar,
Karaon, Garhwal, Gangotrt Road, Earope, America, Japan, Pakistan,
Taiwan and Siberia.

Calpeulorie erispula Min. {Pelhaceae; Rare i India. Distibmed i
Carhwal, Gawdkond, Kwnaon, Gangolighe,  Daliousic,  Sandakphu-
Khajiar road (about 7000 11}, Munypen (Darvjeelingd. Toneln, Korea mud
Japan, Feetile plants with matwre spovophyies collected in [adia afier
more than two decades, The sporves ravely germinate onder artificial
conditions. Grows in a shudy and ot habitat, Sporophvine phants oo
apparently under snow cover -a condition presumably essential for the
development nf sporophyles in this plant.

Metzeria conpugale Lindh. (Metzgertaceace] - Dxtremely rare in bacia,
Distributed in Western Himalavas, huina, Java, Celebes, Taiwan, New
Zealand, Japan, America Chile, Lurope, Ireland, Cavcasos, Alnca, Braeil,
Mozambique, Never found sinee its origial discovery from Tndia,

M. fureate (L D Melzgeriaceae)  Extremcly vare iu India,

i

Dastributed M Wesiern Himalayas, South Tnddia, Furope, Nonh & Bouth
America, Australia, Vasinanta, New Zealand, Caucasus, Alviea, China,
Farmosa & Japan. Never collected sinee s oviginal discovery from Lndia.
M. longitexia St (Mewzgerinceae)—-Ixiremely rare in India. Distribuied in
Fasternn Hjmalayas, Sikkim} and fnsula Dominica, Never lound since iis
original discovery from India.

AMonoselenium temerwn Grift, (Monoseleniaceac; - -Extremely rare in India.
Only once coliected afier about 8 decades ltom Presidency Garden,
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Maniput since 315 original publication in 1949 from Assam. Tt is distributed
in China, Japanh, Hawaii, Illyukyu and India.
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i 5t _
collected in 1941 from Darjecling, Distributed
in India, subtropical regions of Japan and the Province of Shensi in
China.

Wiesnerella  denudata  (Maitt.) 5t. (Marchantiaceae!—-Distributed in the
Wesiern Himalayas (Dalhousie-Khajiar road), Dulchi-Pass Kumaon and
Darjeeling Himalavas, Nepal, Sumatra, Java, Formosa, Korca, Japan
and Hawail, CGiross in shade uander moist conditions,

Lunularia eruciate (Scop.) Nees (Marchantjacear} —— Fertile plants extremely
vare in India, vegetative plants very common. Disiributed in the eastern
and western Himalayas, Nilgiri hills (OQotacamund: in a moist gorge).
Distributed In Jandia, Japan North America, Yucope, Abyssinia, South
Afica, Oncensiand, Australia and New Zealand.

Prewssia  quodrate [Scop.) Nees  (Marchantiaceae)- -Distributed o the
Western Himalayas: Pangt, Lahul, Baralacha Pass, Keylang, Kashmnir
{collected only once since 1929 from Sonmarg, Kashmir), Nepal,
Furope, Japan, Siberia and Nerth America. Grows on moist and shaded
rocks.

Sauteria alping Nees {Bauwteriaveae) - -Distributed in Western Himalayas
(at higher altinde: Valley of Vlawers), Japan, Furope, Biberia, Norway
and North America. Grows ont moist and exposed or shaded rocks,
Fxormotheea  ceylonesis Meij,  (Exormothecaccae)- - Distributed in Nilgini
Hills & Sii Lanka Grows on moist and shaded rocks,

Ricciocarpus naimts Corda {Ricoiaceae) —-Distribated in Kashmir {Dal-lake
where it occurs floating on water ar rooted on mud), Manipur, South
America, Europe, China, Indo-China, New Zealand and Australia.

T + 1)

rarc in India. Omnly once
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-~ ystribwed in India {U.P, and Gujarat}, Tafira, Gran Canaria, Stanford
California and Cape Province, Sputh Africa, Grows under submerged
conditions in Lake-Laiif-Shah near Varanasi and also in Gujarat. It is no
mare found in the former locality.

Apotreubia nane (Halt. & Inoue) Hattori & Mizut. {Treubiceae)-—
Latremely rare in India. Disiributed in castern Himalayas, Japan, British
Columbia {Canada). Grows in associa i
humus-covered rocks.

Ceocalyx greveniens {(Sehrad.) Nees (Geocalycaceae)—Distribuied in India,
contined to higher aititude (alpine zone) n the western Himalayas {(Valley
of tlowers), Europe, Siberia, Japan and North America. Grows on soil
covered rocks or over decaying forest litter in moist hahitat,

T e
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Delavayeita servata var. purpures Chen, (Jungermanniaceac)—Extremely rare
in India. Disirihuted in Western Himalayas {Girgaon, Ahmoraj, Grows

epiphytic.
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It is cssential thar the taxa enumerated above may be repeatedly searched
in their tvpe localities for correct assessment. Similavly other hiverwort species,
which have becn recorded earlier from 2 particular localily, should be looked
for carefully in their original home before putting them under the category of
rarc or thveatened taxa. The main causes of depletion ol smue hiverworts
including over collecting, growth of tourisin, movntain climbing and other
leisure activities of the area, arc damaging or desiroving the habitats of many
species (sce Richards, 1979). lForest euting poses a major threat for the
epiphvtic communites. the indosirial and agricolunal developments also
tend to destroy thehabitatr, ue to genctic depletion some species which become
very old or senescent, hecome disabled to adapt to a new environment leading
o their extrenwly resiricwed disimbulion eg. Takakia ceraioplfia, Colvhryum
indicum, (. denfatum, Haplomtirium groller and H. kachyapii. Also, namural pheno-
menon such as land uphcavals, voleanic crruptions, glaciation, protracted
periods of drought, forest fires ete, Jead towards extinction of plangs,

It is sugpested that action should be taken wwards the conservaiion and
preservation of the rare and threatened taxa of liverworts ot the same lines as
sugeresied by Jain and Sasiry {1980) tor higher planis, Like Orchid sanctuaries
located at various places in the casicrn Himalavas, sanctuary of liverworls
may also be developed at appropriate places.

It may also be stated that the National Committce on Envicommental
Planning and Coordination and the National Commitiee on Man and
Biosphere responsible for the protection of habiiats having natural vegeiation
should ideniify some arcas on the hills, where these plants grow, lor conscrva-
tion and preseevation as ‘Biosphere Reserves'

The plants listed above need urgent atlention towards their preservation and
conservation, as several of them are geiting depleted day by day.
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Threatened Bryophytes of Nainital
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those which untill a few years ago, were very well represented in the local
flora, such as Athelemia pinguis Falc., Conocephalum conicum (L.) Dum., Cryptomi-
trivm himafayense Kash,, Dumortiera hirsuia (Sw.} R. Bl et Nees., Reboulia hemis-
pherica (1..) Raddi, Stephensoniella brevipedunculata Kash, and Wiesnerella denndata
(Mitt.} Steph. amongst the Marchantiales and Fossembronia himalayensis Kash.
and Sewardiella tuberifera Kash, amongst the Jungermanniales. Qut of these,
Stephensoniella brevipedunculaia and Sewardiella tuberifera happen to be monotynpic,
endemic genera. The former, (*family Exormothecaceae, Suborder
Marchantiinae, order Marchantiales, subclass Marchantiae) lirst described by
Kashyap (1914) has a very restricted distribution in the Western Himalayas.

na shve Y ; hra, 1939). It was
recorded as coinmon in Nainital too, occurring on the joints of old walls as well
as on more or less shady places in lavpe, almost pure patches or growing singly
among grass and mosses, Once guite common all along the walls on the
Mall road, {persomal communicalion, Dr. Ram Udar} it has alinost disappeared
now. One may find same isolaied patches in the crevices of walls on the Mall
but the luxuriance of yester-vears is undoubtedly gone.

Based on field observations, this liverwort has to be Jabelled today as quite
rare m Nainital, in conirast to Kanwal's record of ‘cornmon’ in his listing of
‘Marchantiales of district Nainital', published in 1977, He had observed tlis
species in association with Plagiochasma appendiculatum 1. ct L. and  dsterella
angusta {St.) Kachroo. Our observations however, indicate thay Stephensonielia
is persisting at present only in certain protected microhabitats, its  original
habitats being gradually destroyed by overcollection, landslides and drastic
topographic changes due (o {ast increasing urbanization. One must bear in
mind that recovery of a bryophyte population is a stow process. Destruction of
original babitats by any of the above mentioned causes bas resutied in changed
successional patterns, the sites becoming more favourabie for the growth of
other invading groups of plants and making the conditions unfavourable for
the existence of this delicate, porous, thalloid liverwort. On one calcareous
boulder, it has bheen observed that Stephensoniella is just voniined to a very small

The classification followed is that of Schuster § 1966,
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patch—the whole area being colonized by mosses like Angectangium and Barbula
and ferne ke Acafenium and Cheilanthes and ¢

wL S20F L DL JEELLAL

ven these in turn {in the process of
succession} are being replaced by angiosperms like Pla{ymmma violsides and
Taraxacum officinale. In this case, the original ledge has been ont away to widen
the road, thus reducing considerably the originai spread of the liverwort.
Whatever area remaing is now being colonized by mosses and other
higher plants.

Throughout Nainital, the walls are subjected to white-washing and painting
in the month of March, followed by scraping in September. This obviously
scraping tends to erase the luxuriant expansion of the thallose and leafy liver-
worts, The cementing, white-washing and painting of the wall surfaces results
in an entirely new sequence of invading bryophytes. This has been specially
observed onr the Mall Where previously there were species of Asterella
or Stephensoniella or Targionia as primary colonicers, the new bryophytic
community is composed of species of Plaginchasma together with maosses such as
Barbula and Bryum. Infact liverworts are being replaced by mosses. The still
surviving Stephensoniella can only be seen at some places in the wall-crevices
but rececding each year. Here one is reminded of Schusters’ (1966} remark
that *‘because of their size, liverworts and Anthocerotae are in general unable
to compete favourably with higher plants, They are restricted to temporary
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rock walls ot cliffs) or where CDndl{IDﬂS are so extreme as o restrict the growth
of the higher plants. Hepaticae. .are therefore pioneer species, which
together with lichens, invade bare sites and prepare such habitats for
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plants can undergo ecesis” Once competition sets in, hepaiics will naturally
he pushed out in the “economy of nature™ because of their ‘intrinsic inability,
cormnpete with other species (higher plants and ferns) in more favourabie
habitats.

Increased vehicular traflic on the Mall road may also be one of the causes of
the disappcarance of Stephensoniella the fuel {umes acling as a phytotoxicant.
Bryophytes are now known to be reliable ‘indicators’ ol atmospheric poliution,
Although a thorpugh study is needed to arrive at any deflinite canclusion, yet
one is reminded of Giibert’s (1968) rcference of New Clastle Upon Tyne-—an
industrial arca in North Fast England as a ‘bryophyte desert’ due to the toxic
effects of Suipbur di-oxide fumes.

Sewcardiella tuberifera Kash,, {family Fossombroniaccae, suborder Codoniinae,
order Mctzgeriales, subclass Jungermanninae) another monotypic, endemic
Indian genus, confined to the Western Himalayas (Mussoorie, Simla, Nainital)
was quite common in Nainital as observed by Pande, Srivastava and Misra
{1955} but today the picture appears v v as grim as that of Stephensonieita,
1t has disappeared from the localities cited by Pande et al {1955 due to changed
topography but survives in certain other areas, growing on rotting wood in
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association with mosses like ftniodon and  Euwrphynehin. One known site ol
Sewardiglfo near Himalava Hotel in Talliial has perished recendy by the coming
upr of a residentiat building.

Besides these two monotypic endemic genera, there are several others showing
signs of depletion,

Athalamia prrpus Fale, (family Cleveaceae, suborder Marchantiimae. ovder
Marchantiales, subclass Marchantiae) has a known distrilation in Western
Himalayas. It was very common in Naniw! on all exposed siopes as well as
ot muddy walls and rocks in shady and moist places hat at present it certainly,
dees not enjoy that very “Status’, if not rare, because of the construetion of new
roads and their suppuriing walls.

Conocephafum conicm (L) Duom., (family Conecephalaceac,  suborder
Marchantiinae) mainly distribuied in the Kumaun and the outer Himalayas,
up to Kashmir in the West and Middle Himalayas in India, {Kashyap, 1929
is a ubiquitous specivs (N, Cluna, Japan, Siberia, Korea, Adaska, Canary
lslands, Caucasus, Madeira, Azores, North America, [reland, Europe &
Algeria). At present it is conlined to a single locality in Namital at Dhobighat
(near Snow View) in a cool, shady, humid area, receiving extra moisture the
whole year yound [rom drainege chaunels and wer flushes, This tocaliy can
still be aptly termed as a ‘hryaphytic paradise’. The various hepatics vie..
Conocephalum conicam, Dumertiera hivsuta, Marchantia nepalensis and * [Viesnereife
denudata together with species of Peflia (P. endivaefolia (Dicks.} Dwuin,, Porella.
Metzgeria and variely upon variety of mosses and ferns grew here in so much
abundance and luxuriance that the students and botanists could not resist the
temptation to gather them in the past. The locality stdl harbours plenty of
bryophytes but the reckless eollection bas undoubtedly reduced the extene ol
areas in which mosses upon maosses of Conocephafum or Dumortiera or Morchauin
once flourished, With cach passing year, T see the arcas diminishing. Very Hitle
Marchantis ¢an be seen growing in Dhobighat woday and we have not collected
any Wiesnerella cither. Here indiscriminaie collecton seems (o have played
havoc with the bryophytc vegelation. Lven the local M.S¢, students ilock 1o
this area each year and bring back large patches of Conoerphalion: ar Dwmorttern
and often bulk of that collected material is wasted. Without any thought for the
recovery of the liverwort populations, the students mercilessly lay bare the
hillside and rocks of theiv precious bryophytic cover. LBach year T osee
this 'massacre’ and everytime, Scolt and Stones' {1976) appeal fashes through
my mind: “small specimens are ample lor most purposes and collectors. .
must not forget the need to preserve their heritage unimpaived. Whether for
serious researcly, for cxchange, or merely for horticultare, indisceiminate or
wasteful collection is uncthical, immorai, and allogether 1o he deploved.™

Incidenmlly, Dhobighat is the only known station for Oswerephafium comicunt
in Nainital on loose, ved, Kankar soil. Besides, overcollection, other operational

*reporied by Kanwal {19771 hot seen by me,

T
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factors in the gradual reduciion of ‘Conccephalum areas’ in this locality
are natural disturbances as landslides und rolling down of top debris, thus
causing upheaval of soil. The kachcha path from Dhobighat leads to Kainchi
and meets the Almora Road. The road is vet unmetalled but each year it is
broadenei! and the area is subjecied to biotic disturbances, enough to unbalance

ihe bryophytic communities and their substrates, At present the moss dirichum
(4. obiusuinm) can be seen coming up in between the Conecephafum patches,
as a characteristic invader of the disturbed soil.

Cryptomitrium  Rimalayense Kash, (family Grimaldiaccae, suborder Mar-
chantiinae) reported fromn the Himalayas only {Western Himalayas and Sikkim)
has a very delicate thallus and grows on very moist places under the dense shade
of lrces ar in caves or moist bollows. Very common in Nainital uniill recently,
this Himalayan specics is also suflering at present the eflects or urbanization.
Sites after Sites have vanished in the last few vyears. The whole area where
‘Vishal’ Cinema hall and Tailital tourist complex has been constructed was
rich in Crypptomitrium. Near the bus stand, there were huge boulders forming
cave-like hollows under the dense shade of trees where this liverwort grew in
extra-ordinary richness; but these very boulders were hammered and cut to
appropriate sized stone pieces for the construction of supporting walls,

Dumortiera Rirsuia {(Sw.) Reinw., Blume and Nees (family Marchantiaceae,
suborder Marchantiinae}---a markedly, hygrophilous species, well represented
in India in the Western Himalayas, Sikkim, Khasia Hills, Madhya Pradesh
and South India and also in Japan, North America, Europe, New Zealand,
Hawaii, grows in very humid, dark and shady places on stones, rocks and some-
times under running water. As mentioned earlier, this liverwort has been
subjected to overcollection hazards at its best known station, Dhobighat. Tt has
also vanished from another site, Gufa Mahadev, where much heautification
(1} has been done by white-washing and painting the ealcareous, overhanging
rocks. At this site I bad observed a rich, lush-green Dumortiera-Marchantia-
Pellia community on the side walls and floor of irrorating rocks, recetving
constant sprays of water in 976 but nothing of it remains tnday.

Reboulia  hemispherica (L.} Raddi., (family Grimaldiaceae, suborder
Marchantiinae} has a known distribution in India in the Western Himalavas,
South India and Khasia Hills, Tt is also very well distributed in other parts of
the world. (Taiwan, Japan, Korea, Java, New Zealand, Australia, Britain,

North and South Amcrica, China, Tahiti, Caucasus, Europe, Africa).
This robust liverwort prefers an open space and rocky substrate {moist hut not
cxtra moisture),

Overcollection, coupled with disturbances to the bhabitai-hoth inan-made
and natural have been instrumcental for bringing down the number of Reboufia
sites in Nainital. In sharp contrast, Keboulia can be seen growing in all its glory
at Mukteshwar and Pangot where there is less urbanization and the areas are
least disturbed by man's aciivities.
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Wiesnerglte denudata [ Mitt) Steph. (fapuly Marchantiaceae,) reported from
Kumaun, Dalhousie, Java, Hawaii, Japan, Taiwan and Korea prefers very
moist rocks and grows actually under water, In recent years, Kanwal {1977)
had reported this liverwort {from Nainital on “black, muddy and maist soil
near a stream associated with Congcephalum conieum, Dumortiera hirsuta, Marchantia
nepalensis and pellia”. He has not mentioned his Wiesnerella sites of Nainiwal
except Dhohi
Dhobighat nor anywhere else in Nainital.

Fuossombronia hMmalayensts (family PFossombromiaceae, suborder Codoniinae,
Order Metzgeriales, subclass Jungermanniac; originally described by Kashyap
(1915) from Western Himalayas s also reporied from other paris of India as
Sikkim, Khasia Hills, Rajasthan, Madhya Pradesh, Westernn Ghats and South
India, It grows on moist rocks or among grass, moss and Cyanophyceae,
Although reported from Nainital {Pande, Mahabale, Raje & Srivastava, 1954,
we could not colleci (lis foliase form untill recently, (Collecied by 5. 1. Tewari
from Dhobighat in a moist, shady hollow, assoctated with species of Chiloscyphus
& Plagiochila). *
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Introduction

According 10 Hooker {19061 *“The Ulora ol British India is more than that of
any other country of equal area in the Eastern hemisphere, il nol ihe globe.
This s due de s L,LUHlﬂl.il‘liff'l extersi i, CIM hi'i‘l‘l.}.‘,’ hit ‘:ilfi‘:‘l.}" il(‘:g"i’t"i‘i of jaii LLIl..lL

wmperate and, tropical; to s surface rising (rom the level of the sea ta heights
above the limits of the vegetation; to its climales varying from torrid (o aretic
and [rom almost aridity 10 2 maximum hwnidity and 1o the imnugration of
planis from widely different bordering couniries, notably Chinese and Malayvan

on the east and sotith, of Oriental, Turopean and African on the west and of the

Tibetan and Siberian in the wnerth”™  Though, higher vascalar plans are
primarly considered 1o this view poing, Cryptogams and especially lichenized
lungi or Lichens are not exception, Not unlike the higher vascular plants, the
lichen flora distributionally shows swong  correlation with the  climatic
conditions and arboreal clements of the {lora of any particular regions,

T'rue that awe present knowledge of the lichen flora of India is inadequaie.
Nevertheless, as we bave been working on the lichen lora of the Westernt Ghats
from the last couple of vears, it is proposed to present before you some ol the
salient featnres of the lichen Qora of the Western Ghats with special reference 1o
the vare and endermie lichen taxa.

The Western (Ghats cover a distance of approximarely 1600 kms fram Tapii
valley o Cape Comorin and consisi of a series of hill ranges running
north-south along the west coust ol India. Yhe hill ranges are more or les
contnuaus with a major diseontunuity in the Paighat gap separating the Nilgir
range from the Anamalai. 'The elevation is not high thronghout; at places the
hills are as low as 200 1. T'rom elimatic point of view, tropical reyime with rains
from May-June to October or litde later with peak in July typilies the Western
Ghiats in South India, Most ol the vegetation and forests in South West India
are relegated w hills; the plains and lat grounds having heen put under plough
SINCE CEniinies,

Oyptinuin conditions [or rich z2ad proluse growth of ichens i variety and
developsent exist in the high hills of the south west India, The vegetation

ivpe is penerally designated as the high level Shola (montane forest). ‘The foliose
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and fruticose lichens of the genera Parmelia, Helerodermia, Collema, Lepiogium,
Lobaria, Sticta, Physcia, Dermatocarpon, Ramaling, Usnea, Cladonia, Stereocaulon
and the crustose forms of the families Pyrenulaceae, Graphidaceae, Thelotrema-
taceae, Lecideaceae and Lecancraceae predominate in these high hill ranges.

The deciduous tropical and subtropical forests existing on the castern spurs
and low hill ranges of the Western Ghats have comparatively poor lichen grawth
in drier regions but at moist shady places foliose lichens of the genera Physcia,
Pyxine, Dirinaria Heterodermia, Parmelie, Leptoginm are found associated with the

crusiose lichen genera of the families Lecanoraceae, Lecideaceae, Buelliaceae,

.ﬁ.ﬁ‘\nﬂ arpan [ vontothemaraaa gte
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Oui of the over 1500 species of lichens known so far (Awasthi, 1965;
Ajay Singh, 1980) from Indian subcontinent, over 50°; belong to crustose
ﬁjr.'[_l_ls ﬁ glf’.at _I_l_laJUfll.)" U‘f I_Iil" Crustose lUllIl.‘.- AI'€ Car T_J.L[JlUle pyrﬂ[l(}(,d.rl_.lus
Graphidaceous and Thelotremataceaus lichens. Over 309 of the approximately
B00 species of lichens known so far from the Western Ghats belong 1o
the genera: Graplis (30 species}, Graphina {35 spectes), Phacographis (15 spp.),
Phasographing (13 spp.}, Thelotrema (22 spp.}, Ocellularia (23 spp.), Phaeotrema
(5 spp.), Leptotrema (12 spp.}, Anthracothecium (25 spp.), Pwemds (20 spp.),
Arthothetium (20 spp.), Cryplothecia (15 spp.), Parmelic (90 spp.). Heterodermin
(20 spp.), Lepiogium (16 spp.).

It is difficult to go into the details of distribution of all the species that occur
in the Western Ghats, but an account of the distribution and natwe
of occurrence of some species of the Graphidaceous, Theloiremataceous and
some pyrenocarpus and Parmelioid lichen genera is presented in the following
paragraphs.

Seme of the lichen species occurring in the Western Ghats have fairly
widespread distribution on the global level. These planis pleuri-reginnal species
or ‘wides’ have very wide distribution in Yurope, Asia, Africa, America ete;
On the other hand some species have limited distribution in India and
adjoining regions {countries) while still some species have very small range or
limited range of distribution in the Western Ghats. These plants of limited
distribution are more important as they give character and colour to the flora
in an area,

I : Pleuri-regional species or “wides’:
List of lichen taxa having distribution in the Western Ghatsfother parts of
Indian subcontinent{Asia-Europe-Africa-America-Australia (Mah-Mahara-
shtra; Karn-Karnataka; T.N.-Tamil Nadu; Kerl-Kerala}.
\. Parmelia ausiraliensis
Kam, T. N., Kerl/NE India, Himachal Pradesh; SE Asia, Europe, Africa
Aunstralia, America
2. Parmelia caperaia
T.N./NE India, Himachal Pradesh, Nepal; SE Asia, Europe, Africa,
Australia, New Zealand, America



320 Assessinent of Vhveatened Plades of Indin

3. Paymelin crintla
Karn, T.NUNI India, Himachal Pradesh,

Arica, S Auwstralbia N Anerten

Cevion; Sk Asia, BEurope,

v

.
-

. Prarmelia cristifera

Karn, 1.5, Kerala/SE Tndia, Orissa: N Asa, Ablica, New Zealand,

Central Amernn
5. Parmelin diafataia

TN Kert Hinnehad Pradesh, Cevlon!SE Asia, Africa, daswoealia, Cenral

Mmerion

.~
=

L Parveefia reliculofe

TN Kerl! N Tndia, Hlunachal Pradesh, Nepad: SE Asia, Buvope, Africa,

Anstralia, Now Zealand, N America
7. Parmelia Hnctorum

Mah, Karn, TN Kerd/NID India, Himachal
Asia, Africa, Ausiralia, New Zealand, Ameries

e

3. Pavimelia hovrcscens

Pradesh, Tnar Pradesi;

TUNUSLE Asia, Furope, 8. Afivica, Aostralie, B, Amnerica
1 ' ! h * 1

s

- helolrema fepadinunm

pantemperale Specivs; occurs as A moniane species in the tropies TUN,
NE India/SE Asta, Burope, America, Afiica, Austraiia
. H A

[1, List of Lichen taxa having vesticted cistrubiton

+ At :

Ao Woesteorn Ghians, other parts of Indian subcominentSout

L. Parmelia denegans
TN CeylonfBabal
2. Parmelic expadlide
farn, i India Thatland, Tawan

I} JIJJ'H'P‘PH’L'-.I'.I‘ ket

[ O
1T LLelsl Saslel

TN NE India, Ceylon, NepalfJapan, Yaiwan

4. Parmelia merzospora
AL .. F RO L . L L Sy
SWACNLE, w1l A -‘._'-}' UL, N _}(\.1; 'rﬁ'ljdll. bt wweagl

1

Papinelia mifgherrensts

TN, Ko, NE India, Himachal Pradesh. Ceylon, NepaifThailand, China

O, Parmefia orientales
T MNMenal /Thilinanse
LN, Nepal/Philippines
7. Parmelia sefvchavanensiy
NE Tndia, Nepal{China

8. Parmelic xantholepls

T N., NY India, NepaliJava, Thailaod, Philippines

9. Parmelia crenata

Maha, Kain, T.N,, Kerl/Japan
L0, Parmelic planatitebeia
Karn{Malaya
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11, Ocelfularta groenharti
Karn, Kerl{Java

12, Ocelinduria gplaucophaena
Keri/Borneo

13, Thelotrema arecar
Karn{Siam

14, Thelotrema asialicton
Kerl/Siam

It s well known that the cudemic plans determine swhether the country
or region has a iypical or characterisic Hora or not. 'The probable reason for
the occurrence of laree number of these ‘solated” taxa having himited range of
distribution might he the (‘\.I‘:lt‘llt‘f‘ (:l——H:m’ulajdn ranges in the northern

IT"II"I"I'I ll'lfql"
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! : ]
Bay of Bengal, Indian QOccan and Amhmn %t*a on both the lateral sides --
barrrers against migraton of plants rom other countries. E-mmc ol the known
cndemic jichen taxa of the Western Ghats are tiswed below: Porfta bulbochaeta,
Parmelia dodapella, Parmelia simplicior, Parmelia kamatii, Parmelit coovgiana, Parmelia

=

-
=
]

thryptica, Parmelia indica, Parmelin :amz_mnfm!fi, Parnelin vartakit, Phacotr ma noritic-
tieum, Theiatmnm indimm, T helotreme kr:rm’rm‘rf, Thz?fr:-!rf:m-:r pne!ﬁi, I.c’pmtremﬂ_jramesi:',

Phﬂeugmﬁh:s afbalabmm Arthothetium zerrutufnsuﬂ. .el:»rhufhahum. m’bmfms. Jlrthoﬁmimm
awasthit, Arthothelium migrodiseum, Cryplothecia anamalaionsis, Crpitothecia nilghtriensis,
Cryplothecia cutbersonae, Bacidva nigra, Heppsora indica, eptogiune indicum, Porina
palniensis, Crypiothecia subnidulans, Pertusavia concinpu, Perlusaria debiiscens var.
depresior, Pertusaria punclaln, Perfusarie subochvacea, Usnea flexilis, snea spinosuda,
Usnea stigmate, Usnea subsordida, Usnea stineraria, Stivtonia wonscarpa e1c,

The frequency of octurrence of somne spectes n different areas of the Western
CGhats vanes remarkably. Besides, there s much smaller bhut yet signilicant
numher of species whicl exhibit marked distributional tendencles even within
the ranges of the Western Ghats. This Is apparently because of the climatic
faciors especially precipitation and length ol total dry period. Such rare species
existing i the Western Ghats are listed below: | Parmelie bulbechacta Hale,
Parmelia dodapetta, Parmelia thryptice, Parmelia abstusa, Parmelia microblasia, Parmelia
planatilohata, Parmelia sydnensis, Ocellularia  alborosella, Phaestrema  platycarpum,
Leplolvema santense, Phavographine haler, cteo.

The studies on several lichen gencra especially microlichens from the Western
(thats are incompletc. Number of L'chen taxa having wide distribution, limited
distribution, f'ndr-mjr. angl rarc nalun- in the Western Ghats would be much

maore on comilot ol g
431 ciion ol th

S LR e L

Nevertheless, the most 1mpmmn‘| ohscrvatmn that has ciuerged from owr
last 8 years study is that the Weslern Ghats still have many iagnilicent habitats
for lichens, rare lichen species and many tropical, subtopical and (emperate
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rain forests existing in South Canara, Anamalal hills still retain finer assemblage
of epiphytic, lignicolous and foliicolous lichens often with excellent representation
of the OId World Tropical species and even endemic ¢lements that are not

known elsewhere in India.
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Occurrence and Distribution of Sowmne Rare ferns
in India

ANUKUL DATTA, Botanical Survey of India, Howrah,

Puring the course of some studies on the pteridophytic flora of India, the author
collected interesting data on the distribution of certain rarefthreatened species,
the details of which are described in this paper. FEfiorts should be made 1o
locate these rare species in other areas and introduce them in Botanic Gardens
so that these threatencd species may be saved from possible extinetion.

. ELAPHOGLOSSUM NILGIRICUM Krajina ex Sledge in Buil, Brit. Mus, Nat. Hist.
4(2]: 94 1967, fl‘arﬂ_ﬂv llanhnfr'lnca:lf‘r'lr*“l

Rhizome short-creeping, clothed with palea; palca narrowly lanceolate or
linear, peLtma.te-dmtate chesinut-brown, margin black, shiny. bnpe short,

5"

- .

r lel,}"l.,-UlULlIl:,L'l, clothed with ovate or broa dl':,? OVaic ymt..a., AT, ajnu with setiform
teeth. Yronds fertile and sterile, of same shape and size, but fertile frond often
contracted, sometimes not, texture flaceid, (ufted, shortly siipitate, 5-35 cm

long. Lamina narrowly oblong, 2 ¢m broad, copiously scalv, apex olnuse,
gradually attenuate at base; both the surfaces densely covered with velvety
ciliated scales, but in lower surface seales more densely crowded; margin with
fimbrizte setiform teeth.

Sorl on fertle fronds, exindusate.

Epiphytic {ern on mossy tree trunk in the vicinity of river hank.

Beddome (1863-64) in his ‘Ferns of Southern India’ first rveported the
occurrence of this fern in the Nilgiris, described it as Elaphoglossum squamosum
and gave a drawing of its habit in his work which is the holotype of the species.
He collected E. migiricam Krajina ex Sledge (his E. squemosum) from Sisparah
Crhat, Nilgiris, rwice-—one in 1860 from an clevation of 1500 m and in second
time fromn the same locality in November, 1883 from an elevation of 1800 m. In
the same vear, carlicr in June, Gamble collected it from Pykara Falls (1,800 tn)
of the Nilgin district. Also in the same year, in May, Levinge collected the forn
from Paramteethkhol near Anaimoodi, Travancore from an elevation of 2160 m.

E. nilgincum Krajina ex Sledge is reported to be endemic to Nilgiri Hills.

[_3 J_tstf‘l" 311 l‘].r)n nlnntqhnv# in S 1m|’r’n IT‘IF{I.I 1_;___ THe st h

I ribrution clsewhere in Bo it heen 1 I date except
Fischer (1921) whe, however, reporied its occurrence in Anaimalai Hills ol
Ummbalon, dlstricl, But the speciment 1s not available lor varification.

In recent years, during many explorations in various parts of Souwih India,

ne report of its collections, however, has been made. This species was collacted

LEY N vy el
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on two occasions from the forest on Kunthipuza River in Silent Valley by
J. X. Vohra and R. K, Ghosh during exploration of Silent Valicy in 1980,

Specimens studied :

Pykara Falls, *6000 ft.” Nilgiris, 7. §, Gambly 19009, June, 1883; Paramteeth-
khol, near Anaimoodi, Travancore, ‘7000 &t.” . €. Levinge s.n., May 7, 1883;
Kunihipuza River bed at Silent Valley dam site, 7. N, Veira & R, K. Ghosh
36303 April 21, 1980; same locality, 7. N. Vohre & R. K. Ghosh 56350, April
23, 1980,

2. Dryoarnyrium porvaNUuM {Willd.} Ching in Bull. Fan, Mem. Inst. Biol.
9: 81. 1941 PL 30, fig. 1; Sledge in Bull. Brit. Mus, Nai. Hisi. 2{11): 282-83.
1962, (Family : Athyriaceae).

Rhizome stout, clothed with narrow brown scales. Stipe upto 1 m long,
sparsely scaly, Fronds large, broadly ovate, decply wipinnatifid, rhachis
channelled above with fliform seales; pinnae petiolate, pinnules sessile,
segments with rounded apices and serrate margins, under smfac‘c glabrous hut
upper surface spiny.

This species is distributed both in north and south India and has
been variously nameqd by earlier authors, While Beddorne [1863-64, 1883, 1892}

described it {romn south India as Lastrea divisa (Hook.) Bedd., Phegopieris kingi
Beddl and Faetrea borvana (Willd \I 'T‘_ L.fieﬂr{:, Clarke i1 gﬁ@ r‘c:-r'r T 1t Frave

1
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north India as Polypodunn .mbtrepmnatum Clarke.

Today, the species is one of the common ferns of north India and is reporied
as occurring in the Himalayan belt from north-western to eastern Himalaya,
But after Beddome’s repart of the specics from south India very few collections
appear to have been made (Bhavanandan, 1968; Subramanyam et al., 1961},

During recent floristic surveys of various parts of south India conducted by
scientists of Botanical Survey of India, this specics has not been reported at all.

The present collection of the species in Mulla-Perivar catchment area in
Kerala can, therefore, be attributed to a rediscovery of the species in south
India afler a long gap.

Spectmens studied
Mlapara Estate, 13 Km north-east of Thanikuddi, Perivar catchment area,
Kerala, 4. Datta 56439, Febrnary 9, 1981,

3. Buzcixum patersontt (R, Br.) Mett. in Fil. Hort. Lips, 64, 1856, (Family:
Blechnaceac),
1 = b L] . c
brown, ovate 1o subulate-aticnuate paleae. Stipe stout, blackish, 10-25 cm
long, scaly below. Fronds are of diverse forms on the same plant f.e. in part

sterile and in [}mt futi}r 12-30 X 3-4 um, coriacenus, dark grecn above, paler
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Sori covering all but costa,

This is onc of the very rare ferns of India and in (act, there appears to be no
record of its further collection afler over a century. Tn Calentia Herbarium
(CAL} there are only 3 specimens available which were collected more than a
century ago {1853) by T'. Thomsaon from Sikkinu Himalava and laler idendified
by . B. Clarke, Its occurrence in the Nilgivis and Anahnalal Thlls of sonth
India, however, was reporied carlier by Baker (13684, Beddome (1863-64; 1883,
1892}, Christensen (190G}, Flooker and Baker (18460 and Lyell (1870 Ind now

r
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the comtemporary explorations of sputh Tndia {lora by diffevent authors, Tn
the recent works on Indian Bleckuum also, theve i no mention of this species
(Nayar and Kaur, 1971; Navar and Devi, 1968, Nayar et al. 19601,

Specimans studied :
Stklam, 5000 L0 T Thomson s Apel 12, 1830,

4. ANogramma LepropnyLLA ([0 Link in TH. Sp. 237, 18415 Piehi Sermolh
in Webbia 21(1): 496-535 1966, (Tamnily : Tlemiondtidaceac),
il - I - o
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brown, upto 10 cm long, Fronds siwall, 5-10 X 2.5-4 o, delicaee, membraneos,
ovate to delloid, all fertile, reniform or variously pinnate; pinnae spabimlae to
obavate, eniire or scrrulatce.

Sort oblong, simple or forked.

This species is reported 10 have been formerly ocenrving in soith Tndia,
Kunze (1851 and Schmid {1857) recorded ity occurrence in ihe Nilgirly and
Beddome (1863 ciied places ol its ocourrence as Nilgirls  -Mahaboleswar- -
Battara Fort Walls (Bombay Presidency) and stated that he had seen speeiinens
collected from vocky cliffs hetween “Ootacamund and Kolagherey”, THooker
and Baker (1868) also mentionad Nilgiris as the only place of distributon of this
species in India. Lyell (18707 mendioned the same places ol s disteibu-
tinn noted by Beddome,

But in subsequent years, this species appeaved o be very rave [Birdwood,
1886, 1887, 1096; Abraham ct al., 1962). I'liere is no veport of ks occurrence
in the Pulney (Bir and Vasudeva, 1971 or Anaimalai Hills (Tischer, 19213
or In Western Ghats and other paris of south ladia in general.

The only collection of this spreies in CAL is of Gamble’s collection {rom
Qatacamund, Nilpicis, made in September, 18865, abowe a contury ago.
Specimens studivd ;

Ootacamuend. Nilgivis, 2000 1, 7.8 Gamble 13161, Seplember, 188G,

5. WooDsia arewa {Bolon) 8. I Gray in Nat, Aee, Beis, PL 20 170 1821,
{Faunly : Woodsiaceae),
Small to medium sizivd lerns of ¢liffs and mountains, Rhizome with persistent
stipe bases; short, horizontal, 0.4-3.6 cm long with light brown scales. Stipe
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reddish brown w dark purple, 0.6-7.7 em long, dull or shiny. Fronds tufted,
subpinnatifid, hairy helow; lamina obiong to linear, chartaceous or coriaccous
when dry, pinnae round to ovale, larger pinnac ovale to triangular, tips of
pinnac obtuse, 1-4 seginented, 3-4 loled, crenulate

Sori diserete 10 seemingly coencsoral, medial | indusinm compased  of ciliated
plate-like lobes.

This polymorphic fern, widely distributed in the Old and the New World,
had been vecorded by Clarke {1880} as occurring in Kashmir and Sind Valley.
Hope {1900-01) gave detailed distributional account of the species in north-
western Himalaya and cited Levinge's and Duihic’s collection of ihe specics
Irom various places of high alitudes ranging from 2250 to 4800 m in Kashmir,

However, in recent years the distribution of ihis species in the specific habitals
in norih-western Ilimalaya as montioned by the previous authors, bas
shrinkened. Though carlier, Stewarl {1945) found the specics commonly
oceurring in the valleys of Kashmir but in later exploradons. he (1951]
ahserved thatl the species had become vare in the state. Rao (1960a, b} has not
collecied any specimen of this species. Wali and Tiku (1964) surveyed Lolab
Valley of Kashmir but did not collect any specimen of the species, Brown (1864)
in his monograpl of the genus Waodsia, cited only one specimen ol the species
from India {Simla Valley, Puniab} collecied by Levinge (7).

i { 1is specics is found to be rare ir i
Specimens studicd :

Above Kainmul, Liddar Valley, 12000 fi., Kashmir, 7. F. Duthie 13148,

July 21, 1893.
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Rare and Interesting Pteridophytes of India—II

R. D). DIXTD, Botanical Survey of India, Central Cirele, Allahabad.

Introduction

Much of work on rare and threatened plants of India at various centres in the
Botanical Survey of India mainly perlains to Anglosperms. However, Dixit
(1982 made an atterpt exclusively and ont 19 species of Iern- —allies to arouse
interest on this group of plants in the country. The present communication,
deals with 25 species of Peeridopliytes, of which 11 species viz.: Athprium
parasnathensis (Clavke) Ching, Cheilanthes dubin Hope, Christiopterisy tricuspes
(Hopey Chirist, Cyathea albosetacen (Bedd.) Copel., C. nilgirensis Holit., Drynplerts
sikkinensiy [Bedd.) O Kuze,, Polpstichum wattii {Bedd) O, Chr., Seleginella adunca
A Br., 8 cataracium Alsion, Vittaria wattii Dixit ot Nair and Woodsia andersoniz
(Bedd.) Chiist are strictly endemic to India; 2 species viz.: Cyathea crinita Hook.
andd Diplazion travancorfn ace roported from South India and Sri Lanka;
3 species viz.: Alfgrium dulhei Bedd., Cheilanthes dufhousioe (Hook.) Ching, Diyap-
ieris pambles 1ope, Mecodium levingel (Glarke] Copel. and Pofustichum atkinsonti
Bedd, are known from India with little more exiension of distribution
to adjoining rcgions of Nepal and Bhutan and 7 specics vin: Androphyum
parvufum Bl Cyathea andersonii Copel., €. frunomiana {Wall, ex Hook.! Clarke
ct Bak., {olcosarny bisuleatus (1look.) Ching, Polystichum duthei (Hopej €. Chr.
Waodsia alping {Boltm) Gray and W. epeloloba Hand - Mezt, show more wider
range of phylogeographic interest indicauny their peoor distribution in ludian
reglon as indicated by citation of no spechimen or a few specimens from the
[ndian heebaria.

It has heen observed that majority of Yree-ferns  {Cyathes  spp.) ane
fast disappearing in the country, Many species viz.: Drpopieris gamblsi. DD

collected ecarlier by many workets as represenied i the CAL but recent
explovations in those arcas have {ailed 1o tocate these species. It is maialy duc to

e -

natural calamitics like land shides, Hoods, droughts and also due to un-natural
disturbances, although somestimes unavoidable, like road buildings, cxpansion
of cultivation arca by [hooming, leliing of forests, consuruciien of datns ete.
In addition, there are a number ol specios which are very narrow endeinics,

1!1 ArTrenln
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of such specics.
The present study s based on the examination of all available herbariuwm
material housed in the Cenwral Natonal Herbarium, Howral; Reglonal Circle
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Herbaria of the Botanical Survey of India, Forest Rescarch Institute,
Dehra Dun, together with published literature as well as a few specialised
tours undertaken by the author in Eastern India

Enumeration

The following e¢numeration deals with 23 species of rarefthreatened and
interesting Pteridophytes under each family. The species are arranged alphabe-
—tically. Important synonyms if any, present position of the avatlable herbariumr————
material, (even indicating their date of collection wherever available) range
of distribution of each species are given. A short note has also been appended
indicating the reason for their rarity.

ANTROPHYACEAE

No specimen of Indian distribution available in the herbaria of Botanical
Survey except two specimens from Malaya housed in CAL. Mehra and Bir
(1964) reported its occurrence in Sikkim withour citing any specific locality
and field number, etc.

India {Sikkim, Meghalaya) Malaya, Java.

The species is rare to vulnerabie mainly due to habitat destruction and
nen expertise collection, since, it is difficult to locate it in the field because of
its small size of the plants upto 4 cm high, rooting in rock-crevices.

PoLysTicHUM ATxinsoNu Bedd,
KASHMIR : 1885, Sedgewick s.n., Access, no, 7277 (CAL). SIKKIM-12000 ft.

1848, King s.n. (CAL). Lachen, 8000 £, May (885, King's Collector s.n. Access,
no. 14458 South Gongri, 9000 fir. 27.6.1892, Gammie 205 (CAL). WEST
BENGAL : Darjecling—Sandakhphu, 1100 ft., 13.1Q.1880, Gamble 8393 (CAL);
10,000 fr, 13.10.1878, 5.1, 5.0, Access. no, 14453 (CAL)Y; 16000 fi. 13.10. 1880
Clarke 309 (CAL).; Phalut, 11000 ft., 15.10.1880, Levinge s.n. (DD).

India {Kashmir, Sikkim, West Bengal : Darjeeling Himalayas) Bhutan.

A few old collections have been examined but no recent collections seen. The

species is threatened due to habitat destruction.

Povysmicum putHer (Hope) C. Chr, Aspidium duthei Hope

UTTAR PRADESH—Kumaon : Lebong Pass, Eastern s‘ide, 17000 ft.
6.9,1884. Duihiz 3708 Plant numbered—I (DD).; 16-17000 fi., 2.8.1886,
Duthie 6234 (DD). SIKKIM : Ningbel, 14000 ft., 5.8,1910, Smith 4108 (CAL;},

India (North-West Himalayas, Wesl Bengal-Darjeeling Himalayas, Sikkim)
Nepal, China,

Only known {rom three old collections from the Indian region, No subsequent
collection made after the year 1910, It is threatened duc to habitat destruction.
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tovysriciust warnil (Bedd.Y C. Chr, Asprdium wattii Beded.

MANIPUR-—May 1882, Watf, 5.0 Access, no. 15075 (CAL).

Endemic to India (Manipur).

‘The species 1s known from 'Pype munber only, No subsequent colleetion,
made uplo date. Tt is endangered or even cxtinet,

ATHYRTAUEAL

Armvriest oUThED (Bodd. ) Bedd. ssplenium duther Bedd.

UTTAR PRADESI- “Tnhea-Gavhwal - Srikantz ; Lekun Gadh, 12-13000
{t. 11.8.1883, Dutie 392 (DD} ; Kumnson @ near Raman glacier, 12000-13000 ft.
9.9.1885, Dwhie 5165 (DD); Near Raman Glacier, 12-13000 i, 26.3.1584,
Duthie 3667 (DI,

SIKKIM, 7.8.1877, Aing's Celfector 4464 (CAL}: Goomthang, 13000 ft.
July 1878, Aing's Collector sun, Access. no, 11350 (CALY; Changu, 12-13000 fi.
1890, Smith 3157 (GAL); Chola, 13000 fi., 20.7.1910, Smith 3610 (CGAL).
Sikkim, Junc 1933, Rae 1007 (OAL).

Only known from a few old collectons and a recent collestion in the vear
1955 only. It Is exiremely rare due to habitat destruction.

Aruvrics rarassatnesss (Clarke) Ching A, fifra-foeminag var, 7.
parasnathensis Clarke
No ospecimen available in indian herbaria.

Endemic to India {Bihay—7Parasnath hillsj

LirLazitM TRAVANCORIUM Bedd.

Peninsula Indiae Orientalis, flerd Wight 3143 (CAL); KERALA—Calicut:
Wynad, Feddomie s.n., Access. no. 39308 (ML),

Liddia (Kerala), Svi Lanka,

The species 18 known by ondy two old colleciions.

CHEILANTHACEAL

Croeteanties bavousiak (Hook.) Ching  Chedanthes forinosa var. dalhousiae
Flook.

HIMACIIAL PRADESIH Dalhousic 2091874, Clerke 2320621 (UAL);
Chamoll  Bhuma, 3300 w, 4, 10,1963, Bhaftacharyva 30980 {(BSD).

India {North-West Hinalayas, Sikkim} Nepal.

There are number of old colleetions availalic in the herbara Lot only a fow
receiit collections have been seen. No eollection alier the year 1963 has been
rade,

CHEILANTHES DeBIa Hope
UTTAR PRADESH--Mussooric, 4200 (1., 11.9.1952, Flemng Jr. 1082 (DD,
Endeuic 10 India (North —-West Himalayas)
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CYATHEACEAE

CyaTniEA ALROSETACEA (Bedd.} Copel. Alwphila setucen Bedd,
NICOBAR ISLANDS—Great Nicobar: Ganges harbour, 16.4.1803, Rogers
., Access, no. 1291 [CAL).; Mingkut-Nancourt, 8 m, 2.4.1939, Thothathri

9360 (MH)}; Katchal Islands, 19.8.1975, Chekraborty 2525; (PBL); Kamrota

Islam:is 22.3. 19?7 B&arg&m 5033 (PBL); Grcat Nicobar Islands, 19.8.1975,

It is a case of narrow Cndi‘mlsm, since thc species is endemic to
Nicobar Yslands only.

CyaTHEA ANDERsoNu Copel.

SIKKIM, 1879, G, king s.n. (CALY; Rungbec, 4.1.1886, Gemmie, s.n. Access,
no. 1155 (CAL); Singtam, 2500 fi. 9.10.1883, Levinge s.n. Access, no. 11686
{CAL}; WEST BENGAL : Darjeeling, 6000 ft. Nov. 1879, Gamblz 7402 (GAL);

'Kallmpong, 4400 ft., 25.4.1961, s5.i, 269 (CAL} ASSAM—Dulpha luﬂs 18'?4
Lister s.n., Access. no. 1172 (CAL). ARUNACHAL PRADESH —Siang:

Thtineg OO0 11 1OE0 Do 1937 FACQRARMN . Qolvanairrs Palin Woadang o
-'-“LI.LI.S’ o l.ljd[]’ FARIIN] YiiL i.{ I.L.}uﬂd.l'l.j I_ILIIJGLI.I.QJ.I.L i :-u.ul.';xuun.us Fljlﬂ.gﬂ,

17.5.1966, Sastry 14883 (ASSAM); Kameng: Bicham, 23.11,1970 (ASSAM),
India (Sikkim, West Bengal: Darjecling Himalayas, Assam, Meghalaya,
Arunachal Pradesh) Bhutan, China,
The species is fast disappearing due to land slides and other habitat destruc-
ttans in the avea.

CyaTHEA BRUNONIANA (Wall., ex Hook.) Clarke et Bank. Alssphila bruneniana
Wall. ex Hook,

WEST BENGAL : Darjeeting Himalayas, 30.10.1879, Levinge s.n., (DD};
Karseong, 5000 ft, Aug. 1880, Gambls 8334 (DD); MEGHALAYA: Khasya -
1333m. Feb. 1887 Gustay Mann s.n., Access. no. 87839 (MH}: J. ID. Hook. &
Thompson Herb., Access. no. 87840 (MH)., MANIPUR: Near Ching Sow
=+ 1666 m, Jan, 1882, Wait. 5194 {(MH).

India (Sikkim, West Bengal: Mountaineous regions of Darjecling, Assam,
Meghalaya, Nagaland, Manipur} Burma, Banyladesh, Vietnam,

No recent collections examined. It is threatened due to fast disappering
habitat and exploitation of tree ferns for various purposes,

Cvatuea crivita (Hook.) Copel. Alsaphila crinita Hook.

TAMILNADU : Madurai : Pulneys, 1890, Beddome s, Access. no, 33918
(MH); Nilgiris—Sisparaghat4-1666 m, Feb, 1889, Gamble 20609 (MH);
Pumber Shola, Pulneys, 6500 fi, 23.4.1883, Levinge s.n. {CAL); Nilgiris, June
1858, Beddsme s.n. (CAL). KERALA--Kottayam : Rajmallay-Devicolam,
2023 m, 21.4.1966, Shetty 27353 (MH); Travauncorc: Devicolam, 6000 fi.,
Meebold 13526 (CAL).

India {Tamil Nadu, Kerala) Sri Lanka,
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The species conld not be coliccted after the year 1966, Tt is threatened due to
habitat destruction.

CyaTnea sinemrexnsts Holtt.

Endemiec to India (Moeuulains of Southern India)

Many old specimens examined but recent collections are very few, The
specics s fast disappearing due to habitac destruction,

DRYOPTERIDACEAL

DrvorrerIs aampLEr (Hope) C. Chr, Nephrodium gamblei Hope
UTTAR PRADESH-—Tihri—Garhwal, 3400 ft,, April 1881, Mackinnon s.n.
Tndia  (Meghalava, West Bengal --—n]—)’.uj]'ﬁelin Utlar Pradesh) Bhutan,

T+ YT PI [ EEPeey c:iﬂ

fe 2] tra
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hahiiai destruciion.

DxnvorTuris sikkiveNsts (Bedd.) O. Kize, Polpstichum sikkimensis Bedd,

CITFIIAS - Tomvs 19 Ny .r‘-r'.i 1Gd= i o F et BED ATATHY . oA
SLipvIniyd 0 R ROHYG, 1Z,uu0 Ol ST, DEF ‘s coleclor HH2 LLALA ], Dvaddti

Lepcha, 11-12000 fi., 27.10.183?, F. Thompson s.n., Access. nos, 17058 to
17069 (CAL); Oct. 1883, Levinge s, ArCESs nos. 15088, 15089 (CAL); Jongri,

12000 (t., 15.10,1875, Clarke 25828, szbU ; Chela range; Laghet, 10,000 ft,,
2491892, Gammie 1205 F{-‘AT\ ?’nﬁ'rm; R, Armﬂss: no., 17054 {CA‘L},

SETe Rl RSy FENIRE Sefl el

Lndcmw to India (Sikkim}.

HYMENOPHYLLACEAE

Mrcopium Levingkr (Clarke) Copel. Tlymenopheltum leoingei Clarke
SIKKIM. 7000 fi., 1875, Clarke 23395 B (GAL); Lacheng, 12000 fi., Nov.,
1882, 5l s, Access, no, 2434 (CAL); 2436 (CAL); Fhong Kong, 3000 fi,

India {Sikkinm) Bhutan.

POLYPODIACTAR

Cuaririorrrris TrRicusers (Hook.) Chuist Guimnopleris tricuspia Hook.

SIKKIM---(oke, Qct. 1879, 5.l o Barren frond (CAL): Birohi (o Binch
Kingpong, 2300 ., 1.10.1862, 5./ 1531, Tertile frond only {(AAL], Kaging,
30.6.1880, Levinge s.n., Access. no. 25634, complete specimen possessing fertile
and vegetative {frond (CALj.

Endemic o India {(Bikkim),

‘The species s known by only three old collections. It is a case of
varrow endemism.
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Horcosorus sisuLcatus, (Hook.) Ching Grammitis bisufeata Hook.

ARUNACHAL PRADESH-—Siang @ Minguing, 18.11.1958, Rae 17766,
17766A (ASSAM;.

India {Arunachal Pradesh), Borneo.

1t 32 known only by a sohiary collection in India, "Vhe species is rave due to
habitat destruction.

SELAGINELLACEAE

SELAGINELLA apuxaca A Br,

UTTAR PRADESH—Kumaon, Champion 7803 (DL)}; Tihrl- Garhwal:
Baingri, 4500 fr., Sept. 1898, Gamble, 27214 (DD, CAL); Churaui, Oct. 189},
Gammie s, (D) 1869, 7. King sa., Access. no. 2801 (CAL). Garhwal:
Gobra, 6.9.1959, Rex 10044 (BSD, CALY: Mussoorie, 1877, Duthic s.n., Access,
no. 28010 (CAL); 1869, G. Aing sn (CAL). HIMACHAL PRADESH -
Simla, 7000 {i., Junc 1891, Gamble 22822 (CAL). North-West Province —
Dalzell 5., Access, no. 29135 (CAL).

No recent collections have been made afier the year 1959, Tt i extremcly
rarc due to habitat destruction.

SELACINELLA CATARACTRUM Alston
TAMIL NADU—Kodaikanal Hill:  Bilver Cascade, 14.10.1919, Foceb
16095 (MH), KERALA —Peermade, 3500 ft., 10.10. 1968, Aurr 40148 [CALD.

Frdaniis o Tedin /Miows ] WTadie B aealal

ASLIVIL LT LU ALl H‘ll'-\!.ll.ll ANl sl ﬂ-lﬂ-\‘J.

Itis known by only two collections in India. ‘The specics is rare due w habitat
destruction. The plants are minute in stze and grow among rock-boulders in

inaccessible areas.
VITTARTACEAE

ViTraria watTi Dixit et Najr
MANIPUR-—Sirchifurar, Apnl 1882, MWait 6410 {CALY ARUNACHAL
PRADESIL Tirap: Raho, 26.8,1936, Panigrahi 16820 A, B, (ASSAAN
Indemic to India (Lasiern India).
It 1z a case of narrow endemism,

WOODSIACEAL

Woonsia acerva {Bolong Gray

KASHMIR - Liddar valley: Mbove Mosul, 12,000 t, 2171893, D
P3040 (UALLL

India {Kashtiv), Europe

The species 1s known by singuolar oldd collecuon. T o Uwemnened o
cndangered due to habitat destraction




334 Assessment of Threatensd Plants of India

Woopsra axpersosua (Bedd.) Christ Gymnogramnie gndersoniz Bedd.

UTTAR PRADESH —Kumaon : Kali Valley, 12000 fr, 15.9.1884, Duthie
3706 (DD, CAL); Heimal, May, 1857, ¥. daderson s.n., Access. no. 1731 (CAL);
Pindari, 11000 ft., 28,5.1887 5./, s.n. (CAL). STKKIM : Tanka La, 14000 fi.,
Aungust 1910, Sputh 4555 {CAlL), Gammie s.n., Access, no. 24161 {CAL).

India (Sikkim, West Bengal—Darjeeling Himalayas, Assam, Meghalaya,
Arunachal Pradesh).

The species 13 known by only five old collections in India.

WnoDsia CYGLOLOBA, Hland -Mzu
SIKKIM, Iﬂ'ng’s Colleciar s.n., Access. no. 24164 Siugalalch range, 13000 fi,

I0 £ YOO £ g A2 AT e il T haeer 1o El e Foro et T SIAT N
IO 1L uurmmr 10 Lt ) LU0 -Lagari-anci, ning s Coflector 78 \unu;,

14000 [t., 1.11.1913, Ribz & Rameo 6380 [CAIL); Tanangie, 13000 fi., Oct.
1888, King’s Ceflector sn. Access. no. 24160 (CAL), UTTAR PRADESH:
Chamoli —Nanda Devi National Park: Above Ramani Camp on way to
Bhujgara, 4000 m, 26.8,1981 Hgjra 73332 (BSD.),

India (Sikkim, Utlar Pradesh—Chamoli) Nepal, Ghina—Yunnan.

The species has been collected again after the lapse of 68 yvears from North-
West Himalayas —an additional range of distribution not reported earlier.
The species is extremely rare due to habitat destruction.
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