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LAKSHADWEEP

P. Bhargavan
V.J. Nair

Lakshadweep or Laceadives, the smallest Union Territory of India
is an archipelago consisting of 27 small islands with a number of sunken
banks, open reefs and sandbanks, scattered irregutarly in the Arabian sea
between 8° and 12° North latitude and 71° and 74° East longitude. These
are away from the Kerala coast by 220 - 440 km. The total area is about
32 sq km. Though the land area is extremely small, Lakshadweep islands
are bestowed with a large lagoon area of 4,200 sq km which is the basis
of the physical existence of these islands. Out of 27 islands only 10 are
inhabited (Mannadias, 1977), of which Bitra is the smallest (0.1 sq km)
and Androth is the biggest (4.8 sq km). Now Cheriyam, a small island
near Kalpeni is being developed and Bangaram is expected to become a
tourist resort soon.

These enchanting coral islands are biological in origin. Corals are
invertebrates with several tiny organisms (potyps) inhabiting pore-like cups
in a calcareous skeleton, Massive dead corals bound by their own lime-
stone superimposed by branching corals and skeletons of coralline algae
go into the making of coral reefs. The coral islands are formed by the
initial deposition of sandbanks due to wind and wave action. There is no
conciusive theory about the formation of these coral atoils. It is believed
as Darwin concluded that the subsidence of a volcanic island resulted in
the formation of a reef and the continued subsidence allowed this to grow
upward and the atoll was formed encircling the lagoon and subsequently
by the action of wind and waves the coral islands were formed. Sand banks

were first formed in an atoll and later resulted in the formation of ground
vetetation. These crescent shaped coral islands with reefs and lagoons on
the western side fook like emeraids in the vast expanse of blue ses. These
vibrant and beautiful coral atolls with matchless marine environment and
scenic beauty will give any one who gets a chance to have a glimpse of it

an everlasting memory.

These islands do not show any major geomorphological differences
as there are no hills, mountains or rivers in any of these islands. The land
is almost plain with a rise of about 3 - 9 m above sea level. The lagoonal
shore of the islands are bestowed with beautiful sandy beaches and are
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interrupted by beach rock at the low-tide mark, The reefs and storm
beaches of certain islands consist of coral pebbles and boulders with no
so1l or sand. The shallow lagoons comprise of coral sand and gravel. The
bottom of the lagoon is smooth except for the rugged reefs.

Lakshadweep Islands lie on the prominent North-south
L.akshadweep Ridge and are considered to be a continvation of Aravalli
system of rocks of Rajasthan and Gujarat. There are five submerged banks
indicating that fresh reef formation has already been initiated. The
occurrence of submerged terrace on the seaward reefs and continuity of
these levels within the lagoons indicate that the atolls were affected by
the lowered sea level during pleistocene glaciation. Shallow sandbank
bordering on the reefs are covered by coarser sediments. The deeper
lagoons at Cheriya Panniyan, Perumalpar, Bitra, Bangaram, Suhbeli and
Mimnicoy have fine sand and siit whereas shailow lagoons such as Chetlat,
Kiltan and Kavarathi are carpeted by medium to coarse sands.

Chemically lagoonal sand, consists of calcium carbonate with very
little silica and alumina. Phosphate deposits occur in almost all islands
and excretions of birds seent to be the cause of these deposits. Calcium
carbonate is useful in the praduction of cement, chemicals, glass and paper.
But the dredging of sand will certainly affect the shoreline ecosystem.

The coastal geology is varied. Constal ecosystem of any area can
never be static due to several reasons. Normally coastal climate may be
uniform and it is determined by the moisture intensity and is regulated
by wind and rainfali rate. Thus the coastal biosphere is the cumulative
effect of swveral factors such as tepography in general and nature of
substratum in particular, salinity of water, wind, wave action, tides and
precipitaion.

Masjority of the islands are blessed with large lagoons on the western
side. The eastern sides are with rocky relicts consisting of fossiliferous,
clayey conglomerates of sand-stone and are subjected to heavy action of
waves and wind. This ares is usually devoid of any plants.

Being within the equatorial region, these islands experience tropical
humid climate and are influenced by the south-west and north-east
monsoons. The average rainfall is about 155 cm. During April-May the
highest temperatures are experienced with an average of about 33°C and
the maximum of about 37°C, It is tempered by sea breeze now and then.
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Air is generally humid and the relative humidity is about 75 percent
throughout the year. The winds are light to moderate during October-March
and the mean wind velacity varies from 6 17 km. The cyclonic
depressions during October-December result in winds of very great
velocity that affect the weather.

Prain (1889} seems to be the first person to make an attempt to study
the flora of Lakshadweep. Prain conducted a series of expeditions during
1889, 1892, 1893 and 1894 and has collected several plants. Willis visited
Lakshadweep during 1901, Willis and Gardiner (1901), Ellis (1924),
Krishnaswamy (1955), Wadhwa (1960, 1961), Rao (1971), Rao and Sastry
{1977, 1972), Mannadiar (1977), Sivadasan and Joseph {1981), Sivadasan
et al. (1983), Wafar (1986), Joseph and Madhusoodanan (1989) and Rao
and Ellis (1995) are the various workers who have done some work on
the flora of these islands. But a careful and close perusal of these studies
reveal that these collections are casuval and fragmentary. This is mainly
due to the isolated and scattered position of these isles followed by lack
of timely voyage facilities. Recent remote sensing studies by Bahuguna,
Ghosh, Nayak, Patel and Agrawal (1991), Nayak, Pandeya, Shaikh and
Gupta (1989) and Nayak, Bahuguna, Shaikh, Chauhan, Rao and Arya
{1992, also give meagre information on floristics of these islands.

FLORISTIC DIVERSITY

Lakshadweep is within the tropical region, but, as the land area
consists of narrow strips of plain coral sandy land surrounded by sea devoid
of any hills or rivers and bestowed with uniform climate, one can hardly
expect a diverse flora. The overall pattern of vegetation of Lakshadweep
is almost uniform with little exception in the case of Androth and Minicoy.
In general the vegetation cover of Lakshadweep is mainly of coconut
groves interrupted by shrubs, herbs, climbers, scramblers, introduced trees,
etc. The recent work by Rao and Ellis (1995) on the flora of Lakshadweep
gives all relevant and reliable data such as location, geomorphology,
vegetation, ¢lassification of vegetation types, phytogeography, etc. Howev-
er, the report of some endemic and rare species of the Western Ghats like
Silentvalleya nairii, Seshagiria sahyadrica and two species of Anaphyllum
viz. Anaphyllum beddomei and A. wightii, etc. can be accepted only afer
verification. The occurrence of these plants in these islands is doubtful.
These authors reported 238 species of angiosperms with no gymnosperms,
ferns or mangrove plants. As the area being saline and the soil is calcare-
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introduction the question of their survival is doubtful. Joseph and
Madhusoodanan (1989) reported 5 species of ferns from Lakshadweep.
One of the present author has been conducting detailed studies on the flora
of these islands during the past 5 years and has collected some more plants
ncluding a fern from Minicoy and two mangrove species namely Ceriops
tagal and Avicennia officinalis from Minicoy and Kalpeni respectively.

VEGETATION

Vegetation of Lakshadweep is mainly “strand coral” (Rao and Sastry,
1972). However, small formations of “strand rock™ and “strand sand” are
descernible, in some places. Shores towards north and south are rocky,
bordered by boulders piled up by wave action: Above this, some areas are
dominated by Pandanus tectorius, Pemphis acidula and Cordia
subcordata. In the middle sandy areas Guettarda speciosa, Thespesio

popuinea and Ficus benghlensis are common. anards the inrer region
herbaceous plants such as Acalypha indica, Ageratum conyzoides,
Amaranthus spinosus, Blumea moilis, B. oxyodonta, B. virens, Corchorus
aestuems, Crotalaria retusa, C. verrucosa. Dactyloctenium aegyptium,
Digitaria ciliaris, Euphorbit hirta. E. indica, Laportea inmterrupta,
Launaea sarmentosa, Mariscus pedimculatus, Micrococca mercurialis,
Mirabilis jalapa, Pancratium zeylanicum, Paspa!um vagmatum Sida
gcuia, S. Lﬁfdﬁlu, T ;‘;‘ECﬁgﬁFﬁiﬂi uy‘!ﬁ?‘i‘c’m, Vernonia cinerea, etc. are

common.

One of the common coastal plants in almost al! islands is Scaevola
sericea (local name : Kanni) followed by trees and shrubs such as
Artocarpus utilis, Calophytlum inophyllum, Casuarina equisetifolia,
Dodonaea viscosa, Guettarda speciosa, Hibiscus tiliaceus,
Messerschmidia argentea, Pemphis acidula, Suriana maritima and
Thespesia populnea. Some of the common shrbs of these islands are
Clerodendrum inerme, Premna serratifolia, Lawsonia inermis, etc.
Cobubrina asiatica and Leptandenia reticulata are some of the climbing
shrubs found here. In shady places there are some weak climbers such as
Cynanchum tunicatum, Teramnus labialis, Tragia invoiucrata,
Trichosanthes anguina and Tylophora indica,

The vegetstion of Minicoy, the second biggest of Lakshadweep
Islands is characterised by the presence of some rare plants such as
Euphorbia articulata, Lepturus repens, Pancratium zeylanicum and
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Thuarea involuta. These are all found tn the coastal areas, Lepturus repens
is found also in Kalpeni and Bangaram. Qther plants mentioned above

el viemd s alvmamrad v asnr Al tha athao inlande Rdiceames ] PR o iy
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by the presence of large populations of Canavalia cathartica, Hernandia
pelitata and Ochrosia oppositifolia.

Parasitic plants are less common in Lakshadweep. Loranthaceae is
totally absent. Cassytha filiformis a noteworthy slender parasitic twiner
seems to be a potential threat to the coastal plants such as Cyperus
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caiappa.

Mikania micrantha is yet another ruderal weed spreading
gregariously on fences and agricultural crops at Androth. This tropical
American element is a menace to the agroecosystem because of its very
efficient vegetative as well as sexual propagation methods. Probably this
nnnnnn | PP A wmdnnidl F s
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coastal areas.

The Andaman and Nicobar archipelago consisting of about 321 large
and small island lies in the Bay of Bengal. Even though both are island
Systems, the floristic composition of Lakshadweep is in no way comparable
to that of Anadamans as the latter one is so diverse with so many endemic
plau‘lts Rao {19'}*; fﬁpﬁﬂﬁu 72 endemic pluma iuuuuulg 2 ferns, 53
dicotyledons and 17 monocotylendons from Andamans. Eventhough
certain plants are common to both archipelagos, in Lakshadweep endemic

plants are not available.

The Maldvies is yet another archipelago in Indian Ocean nearer to
the southernmost island of Lakshadweep, the Minicoy. The Maldives is
an independent country since 1965. it has 1190 coral islands of which
202 are inhabited. As per the reports available the floristic composition
of these islands is very similar to that of Lakshadweep due to the similarity
of soil type, climate and rainfall. Kumar (1996) reported 78 plants of
common occurrence from the coastal regions of Male and Villingili. Willis
and Gardiner (1901) recorded 183 species. A comparison of these records
and the author’s observations in Lakshadweep clearly indicate that the

£ .

Hornsue COI‘I‘EPDSIIIDI‘I of Maldives is also similar to that of LMSHH{IWBEP

In general, the strand coral vegetation consists of various groups of
plants such as algae, fungi, lichens, mosses, pteridophytes and



1072

angiosperms. Shallow reliefs are dominated by algal elements and
sea~-weeds, Cymodocea isoetifolia, Syringodium isoetifolium and Thalassia
hemprichii are the three species of sea grasses reported from there. The
foreshore is free from vegetation being sandy and the backshore is com-
posed of creepers and herbaceous plants, intermixed with shrubs and
treelets in coconut groves. In general, these plants may be grouped into
herbs, shrubs, climbers/twiners, treelets and trees. Many of these are

weyb 1o
SRR LA .

The following are the common trees of these islands. Achras zaproa,
Adenanthera pavonina, Albizia lebbeck, Alstonia scholaris, Areca catechu,

Aubrirarniie Lafarnnhufrﬁ 4 sarrdio Ameadivrnkt oy doadinem  Roysmfrietoamios
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asigtica, Bixa orellana, Calophyitum innophvilum, Casuarina equiserifolia,
Ceriops tagal, Cordia subcordata, Delonix regia, Erythrina variegata,
Ficus benghalensis, F. racemosa, F. religiosa, Gueltardu Specinsa

[ Y R P . e TP U)xﬂ“fi“fr Il s topd oy rr:hs I f g

Ufflﬂ-u-l'ylld M3 ICEIL D, DICFRILETHAI TR, FTIDENCHS uuubt";'ua, L-L-I*}.-Hl:"u
latisiliqua, Mangifera indica, Messerschmidia argentea. Morindu
citrifolia, Moringa oleifera, Muntingia calabura, Murraya koenie,
Ochrosia apposit{fuﬁa Pemphis ucidula, Pithecellobium dulce, Polvalinia
longifolia, Psidium guajava, Punica granatum, Suriana maritimu,
Syzygium cumini, Tamarindus indica, Terminalia catappa and Thespesia
populneq.

[ n R T AP, MU ST D S S TN PET R T B
From backshores 1o inlang areas i waste piaces treeleis and shrub
ﬂlﬂﬂﬂ with some herbs occur. V. egetation in these areas 1s very much de-

nuded due to anthropogenic factors and also by grazing of goats. The fol-
lowing are some of the treelets/shrubs and climbers coming across in such
areas. Abutilon indicum, Annona reticulata, A. squamosa, Averrhoa

bilimbi Caesalpinia crista Calotropis gieantea, Clerodendrum inerme,

LA FFEFFELS &y 'L.-l“'l-rﬂ“l‘f.'ll“ W FLIRTF ' WRE AT w‘.rm 6 & FRrE] WEWs WHTWIFYRF BEFIT AFFWT PR

Colubrina asiatica, Dodonaea viscosa, Lantana camara, Lawsonia
intermis, Leptadenia reticulata, Pavetta indica, Premmna serratifolia,
Ricinus communis, Sesbania grandiflora and Tecoma stans.

In association with these shrubs, some twiners and herbaceous plants
are sparsely distributed. Some of these are Acalypha indica, A. lanceolata,
Acanthospermum hispidum, Achyranthes aspera, Adenostemma lavenia,

A I . T T nn“-lnn;‘l‘f ‘Irmﬂulﬁ ey 'Iﬂ-‘lﬂh ‘I nnnnn

AETVE IHHHHJ, J"I-EEI B4R EATFT LUIUAUIHEH. SLERTTILEITEL FILAARISNLIT W8y, J1HIET nunun:.ru
sessilis, Alysicarpus bupleurifolius, A. vaginalis, Amaranthus. spinosus,
A. vividis, Ammannia baccifera, Anisomeles indica, Argemone mexicana,
Asparagus racemosus, Bacopa monnieri, Bidens biternata, B. pilosa,
Blumea mollis, B. obliqua, B. oxyodonta, B. virens, Boerhavia diffusa,
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B. chinensis, B. repens, Kalanchoe pinnata, Capsicum annuum, C.
Jrutescens, Cardfmpermzrm haficacabum, Cassia occidentalis, C. s'aphera
{. tora, Euunayu:u Jugurmn Catharanthus roseus, Luyruuu fryuuu
Chrysapogon aciculatus., Cleome rutidosperma, C. viscosa, Clitoria
ternatea, Coccinea grandis, Codium variegatum, Commenlina diffusa, C.
paludosa, Corchorus aestuans, C. capsularis, Crinum defixum, Crotalaria
pallida var. obovata, C. retusa, C. verrucosa, Cucumis trigonus, Cucurbita
maxima, C. moschata, Cymbaopogon flexuosus, Cynanchum tunicarum,

Cynodon dacry:’on Cyanotis cristata, Cyperus cnmpressus C.

i!l'll‘l\!lﬁulifﬂl]ﬂ [
P”L--Ff'}"'f.l'ffl: = Edy \..-'. f

aegyptiuvm, Desmodium gangeticum, D. triflorum, Digera muricara,
Digitaria ciliaris, D. longiflora, Dipteracanthus prostratus, Echinochioa
colona, Eclipta prostrata, Elaeocharis geniculata, Eleusine indica, Emilia
sonchifolia. Eragrostis ciliaris, E. tenella, E. unioloides, Euphorbia
articulata, E. heterophvlla, E. hirta, E. indica, E. rosea, E. serpens,
Evolvulus alsinoides, Fimbrisryfis cymosa, F falcata, F ferruginea, F
rmrf:'m‘:fﬁ Lriof iﬂ.i‘f;‘ Stiper uu ut.’uyuu.} Et'j?'ymuﬁ&“fi H m;-'réaeea, H
puberula, Hyptis suaveolens, Impatiens balsamina, Indigofera cordifolia,
I tinctoria, Ipomoea alba, I batatas, I littoralis, I pes-caprae, Ischaemum
indicum, Laporteq interrupta, Launaea sarmentosa, Leucas aspera,
Malvastrum coromandeliunum, Mariscus dubius, M. pedunculatus,
Merremia vitifolia, Micrococa mercurialis, Mimosa pudica, Momordica
charantia, Ocimum basiliciim, Ophiuros exaltatus, Pancrativm zeyiani-
Ciirm, rgper‘ﬁfiifu penuuuu £ t‘e:raprmu rEn.&tfﬂpﬁE pﬂ‘ﬁicmum, rnym
nodiflora, Phyllanthus moderaspatensis, P. urinaria, Physalis minima,
Piper betle, P nigrum, Pistia stratiotes, Plumbago zeylanica, Polygala
erioptera, Polycarpaea spicata, Polygonum barbatum, Portulaca
oleracea, Pouzolzia zeylanica, Psilotum nudum, Pycreus polystachyos,
Rostellularia procumbens, Rungia parviflora, Sesuvium portulacastrum,
Sida acuta, 8. cordata, S. rhomboidea, Solanum melongena, S. nigrum,
S. torvum, Spermacoce repens, Spilanthes calva, Sporobalus piliferus,
Striga angustifolia, S. asiatica, Synedvella nodiflora, Tephrosia pumila,
I pwrpurea, T strigosa, Teramnus labialis, Thecagonum biflorum, Thuarea
involuta, Tragia involucrata, Trichosanthes anguina, Tridax procumbens,
Bylophora indica, Vernonia cinerea and Wedelia biflora.

Y. At § o mm

A i A n
LIy i!EU TEAFFE, uul..:'rlur.,u:runnf

As coral reefs and atolls are of recent origin, one can hardly expect
any indigenous plant in Lakshadweep. Many plants of these islands are
usually dwarf. Some of these plants also show some modifications such
as the presence of root nodules and pink colouration of stems and
leaves,
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Majority of the plants that are found growing in these islands are
naturalized exotics and imprudent intruders. Nearly 400 species of plants
were collected so far. A careful study of all these plants reveal the absence
of any endemic flowering plant here,

Rao and Ellis (19935) have given a detailed phytogeographic analysis
of Lakshadweep. According to them the plants have come “through
different routes to occupy ihie present position in these Islands™. The major
contributions are from Sri Lanka, Africa, Malesia, Myanmar, Australia,
Tropical America, Polynesia, China and West Indies.

Maximum percentage of such plants are from Sri Lanka, main
constituents of which are Allophylus cobbe, Canavalia catl
Pancratium zeylamicum and Pouzolzia zeylanica. African elements have
the second position. Some representative species of which include 4erva
lanata, Alstania scholaris, Claoxylon mercurialis, Eleusine indica,
Jacquemontia paniculata, Hibiscus vitifelius and Ziziphus mauritiana.
Adenostemma lavenia, Crepis acaulis, Leea indica and Rawvolfia
serpentina are elements from Myanmar area. Common Malesian
constituents are Hibiscus tiliaceus, Ipomoea denticulata, Ochrosia
oppositifolia, Tacca leantopetaloides, Tournefortin argenten etc. Laportea
interrupta, Morinda citrifofia and Polycarpaea spicata are some of the
Australian elements reported from Lakshadweep.

Ln_.,a.' i
Hirfica,

Some of the wasteland species like Abutilon indicum, Annona
muricota, Argemone mexicana, Carica papaya, Dodonaea viscosa, Eclipta
prostrata, Mirabilis jalapa, Ocimum basilicum and Peperomia pellucida
constitute the tropical American clements. Polynesian elements that are
common here are Acalypha lanceolata. Lindernia crustacea and Solanum
surattense. Of the Chinese elements, Synedrellia nodiflora and Wedelia
chinensis are notable weeds. Pedilanthus tithymaloides and Suriana
marifima are examples of the West Indies elements.

The common cosmopolitan elements like Adenostemma lavenia,
Ageratum conyzoides, Amaranthus viridis, Bidens biternata, Boerhavia
diffusa, Cassia occidentalis, C. tora, Catharanthus roseus, Phyllanthus
amarus, Sophora tomentosa, Tridax procumbens, etc. are quite prevalent

in Lakshadweep.
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It 15 sad to note that the relative density of certain plants mentioned
above is gradvally decreasing day by day due to anthropogenic activities
and various other factors,

THREATENED AND RARE TAXA

Flora of Lakshadweep is not very rich and almost all the plants of
these islands are available in the mainland of India as weil. However, some
of the species reported earlier froin Lakshadweep could not be observed
at present. Populations of some of the plants reported to have been col-
lected earlier by Mr. M. Alimacokfan (pers. comm.) are dwindling now.
Abroma angusta, Acalypha wilkesiana, Acorus calamus, Adensonia
digitata, Allophylus cobbe, Vetiverig zizamioides, Avistolochia sp., Calemus
rotang, Entada pursaetha, Nicotiana tabacum, Passiflora edulis, Tribulus
terrestris, etc. are some such plants. The following species are also very
rare in these islands and may soon disapper from here. Plants like
Canavalia cathartica, Ceriops tagal, Euphorbia articulata, Ochrosia
oppasitifolia, Premna serratifolia var. minor, Thuarea involuta, Tephrosia
strigosa, Wedelia biflora, etc. come under this category.

ECONOMIC USES

Cocos nucifera, the coconut tree is the most important economi-
cally important plant of this area. In earlier days Oryza sativa, the paddy
and Eleusine coracana, the ragi were known to be cultivated in Androth.

The Agricultural Department is taking proper interest and initiative
in introducing many plants of horticultural, medicinal and economic uses
to these islands. Abelmoschus esculentus, Annona spp., Artocarpus spp.,
Cajanus cajan, Citrus limon, C. medica, Cucumis sativus, Cucurbita
maxima, Gossypium herbaceum, Hibiscus rosa - sinensis, Indigofera tinc-
toria, Ipomoea batatas, Luffa acutangula. L. cylindrica, Lycopersicum
esculentum, Mangifera indica, Manihot esculenta, Momordica charantia,
Moringa oleifera, Morus alba, Murraya koenigii, Piper betle, Psidium
guajava, Punica granatum, Ricinus communis, Saccharum officinarum,
Vigna unguiculata ssp. cylindrica, etc. are some such plants.

Some of the medicinal plants that are commonly used by the is-
landers are, Abelmoschus esculentus, Abrus precatorius, Abutilon indicum,
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Acalypha indica, Achyranthes aspera, Acorus calamus, Adenanthera
pavonina, Adhatoda vasica, Aerva lanata, Ageratum conyzoides, Albizia
lebbeck, Allium cepa, Alternanthera sessilis, Alstonia scholaris,
Amaranthus spinosus, Ammannia baccifera, Annona squamosa, Areca
catechu, Argemone mexicana, Artocarpus utilis, Azadirachta indica,
Bacopa monnieri, Barleria prionitis, Bixa orellana, Blumea lacera,
Boerhavia diffusa, Bombax ceiba, Brassica juncea, Caesalpinia bonduc,
Cajanus cajan, Calophyllum inophyllum, Calotropis gigantea, Capsicum
annuum, Cardiospermum halicacabum, Carica papaya, Cassia fistula, C.
occidentalis, C. tora, Cassytha filiformis, Catharanthus roseus,
Ceratophyllum demersum, Cissus quadrangularis, Citrus medica, Cleome
viscosa, Clerodendrum inerme, Clitoria ternatea, Colocasia esculenta,
Cymbopogon flexuosus, Cynodon dactylon, Cyperus rotundus, Datura
metel, Desmodium gangeticum, D. triflorum, Eclipta prostrata, Emilia
sonchifolia, Erythrina variegata, Euphorbia hirta, E. tirucalli, Evolvulus
alsinoides, Ficus benghalensis, F. racemosa, F. religiosa, Gloriosa
superba, Gossypium herbaceum, Hedyotis corymbosa, Hibiscus rosa-
sinensis, Indigofera tinctoria, Ipomoea batatas, I pes-caprae, Ixora
coccinea, Kalanchoe pinnata, Lantana camara var.aculeata, Lawsonia
inermis, Leea indica, Leucas asperu, Lycopersicum esculentum, Mangifera
indica, Manihot esculenta, Mimosa pudica, Momordica charantia,
Moringa oleifera, Morus alba, Murrya koenigii, Musa paradisiacd,
Nerium oleander. Ocimum americanum, O. basilicum, O. tenuiflorum,
Operculina turpethum, Pandanus odoratissimus, Phoenix pusilla, Phyla
nodiflora, Phyllanthus amarus, P. emblica, Physalis minima, Piper betle,
Plumeria rubra, Polyalthia longifolia, Portulaca oleracea, Premna serrati-
Jolia, Psidium guajava, Punica granatum, Rauvolfia serpentina, Ricinus
communis, Saccharum officinarum, Sesbania grandiflora, Sida acuta, §.
cordata, Solanum melongena, S. nigrum, Syzygium cumini, Tamarindus
indica, Tephrosia purpurea, Terammus labialis, Thespesia populneaq,
Tinospora cordifolia, Tragia involucrata, Byiophora indica, Vernonia
cinerea, Vigna unguiculata ssp. cylindrica, Vitex negundo and Ziziphus
mauritiana.

CONSERVATION

In Lakshadweep Islands tetrapods are generaily being made use of
along the coastline to protect the sandy beaches and also to check soil
erosion. Two pitties (small islands} near Kalpeni and Parali Il near Agathi
have already submerged due to severe action of wind and waves. These
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pitties and Parali III were devoid of any rocky beach and hence they
became susceptible to the fierce action of wind and waves.

Large quantities of broken rocks and coral pebbles are being taken
away from the coastline by local people in order to make bricks for
construction of houses. This unscrupulous action would result in severe
damage to the coastal ecosystem.

In Minicoy helipad area, near to seashore, there is a lagoon-like
saline marshy area. The surrounding banks have luxuriant growth of two
mangrove species viz. Avicennia officinalis and Ceriops tagal. This appears
to be the only mangrove patch in Lakshadweep. Some rare plants like
Euphorbia articulata, Lepturus repens and Thuarea involuta are also
found in adjoining areas. It will be worthwhile to protect this area from
further deterioration.
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A general view of a small mangrove formation in Minicoy
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Collection of species of Cymodocea (Sea grass) during
low tide at Kavaratti

Euphorbia articulata : a rare plant from Minicoy
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Pancratium zeylanicum : a rare Sri Lankan element in Lakshadweep
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Lepturus repens : a rare Australian grass from Lakshdweep
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MADHYA PRADESH

D.M. Verma
V. Mudgal

Madhya Pradesh, the largest Indian State in the heart of the country
is rugged territory of low rising hills, river valleys, plateaus and plains
between about 18° to 26° N latitudes and 74° to 84° E longitudes. It
covers an area of about 4,50,000 sq km surrounded by seven other Indian
States of Andhra Pradesh, Bihar, Gujarat, Maharashtra, Orissa, Rajasthan
and Uttar Pradesh. Bordering and traversing it are two hill ranges of
moderate elevation, the Vindhyas and the Satpuras, both running from
north east to south west forming in between the famous Narmada valiey,
The two hill ranges meet each other in its eastern part forming a con-
glomerate of hills and plateaus known as the Maikal hills. In the north
west of the Vindhyas is the Chambal valley and vet beyond another table-
land, the Malwa Plateau, with small conical or flat-topped hills. In the
north east are the Ramgarh hills which are an extension of the Rajmahal
hills of Bihar and in the south east is yet another hill mass, the Bailadilla
hills connected to the Eastern Ghats. The Chhattisgarh Plains in the south
e¢ast, drained by Mahanad, Panna hills, Kaimur hills, Pachmarhi hills,
Jashpur pats, Gird region and parts of Bundelkhand and Bagheikhand
complete the list of major land-marks of Madhya Pradesh. The general
elevation of the plains is in between 200-300 m above mean sea level and
that of the hills generally between 600-800 m with the highest peak of
1340 m at Dhupgarh in Pachmarhi hills, The whole region is criss-crossed
with innumerable rain-fed rivers, streams and rivulets which become rag-
ing torrents during monsoon season and also has numerous man-made and
natural tanks and reservoirs.

The region enjoys the widespread Indian monsoon climate. The
average annual rainfall varies from 700-2000 mm, It is generally higher

in the south eastern remnn and lower in the north west, The mean

maximum temperature in May-June varies from 37°-42% and mean
Minimum temperature in January varies from 7° - 10° C in different regions.

Madhva Pradesh represents several pre-cambrian rock systems,

Seas = R SRS e

namely, Archaean, Dharwar, Cuddapah and Vindhyan. The Gondwana
System, which derived its name from the ancient Gond kingdoms exists

AL _
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successive volcanic erruptions during Eocene are found in western and
central parts. The major soil groups are alluvial, deep black or regur,
medium black, mixed red and black. mixed red and yellow and skeletal
soil.

The State has history of dense tropical forest, comparitively less
population and very few industries particularly in its southern and eastern
regions. The scenario is fast changing but even then it is still predominantly
a land of Forest and agriculwre. Nearly 31.5% of its area (ca 1,46,000 sq.
km) is under forest cover which is about 26.3% of the country’s total for-
est area. The densely forested districts are Bastar (Tﬂ%} Surguja (52%),

Dnalachat fAA0AY Adoedala FA105% Dont Wimaan FANE/ Cal. A1 /30004 05 AL
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{38%). Raipur (38%), Raigarh (35%), Bilaspur (33%), and Chhindwara
(32%). Agriculture occupies about 32% of the land area.

The botany of Madhya Pradesh has been studied in the past by
many workers. Recently Botanical Survey of India has brought out the
flora of state into two volumes, covering all Dicotyledonous plants and
Pteriodophytes (Verma et al, 1993; Mudgal ef o/, 1997).The third volume
dealing with Monocotyledons is under publication.

According to Champion and Seth {1968) in Forest types of India,
two main types of forest namely, Tropical and Montane subtropical For-
est oceur in Madhya Pradesh. Except for some hill tops like Pachmarhi
and Bailadila, the entire state falls under Tropical Forest which are
further devided into several sub-types. A brief account and diversity of

species of these forest are given below.
TROPICAL FOREST

Northern tropical semi-evergreen forest

These are dense forest, with the canopy reaching s height of 24-36
m. Many top storey trees are deciduous but these do not shed their leaves
at the same time and are deciduous oniy for a short peroid. The second
storey is entirely evergreen. These are home for a large number of woody

climbers, epiphytes, orchids and ferns. These forest are found in south
east Madhya Pradesh and areas adjoining to the State of Orissa.

Some important top storey plants are Terminalia alata,
Stereospermum chelonoides, Shorea robusta, Tetrameles spp. and
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Dalbergia paniculata. Plants of lower canopy are Artocarpus lakoocha,
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helia champaca, Cellis fetrandra, Bridelia squamosa, Calamus spp.,
Dillenia spy., Ficus spp., Glochidion spp., Phoebe lanceolata, Diospyros
5pp., Litsea nitida, Leea spp., Bambusa arundinacea, etc. Sometimes some
cane clumps belonging to Calamus viminalis and C. fenius also occur.

Some of the large woody climbers are Gnetum ula, Entada
Phaseoloides, Milletia extensa, Dalbergia volubilis, Bauhinia vahlii,
Argyreiq spp. and Combretum roxburghii. A thick growth of Curcuma spp.
and Zingiber spp. is a common feature of undergrowth. A large number
of ground orchids like Ewlophia spp., Habenaria spp. and epiphytic orchids
like Dendrobium spp., Aerides multiflora, Rynchostylis retusa, Yanda spp.
and several ferns and fern allies, including tree ferns, are denizens of these
forest,

Tropical moist deciduous forest

These forest are characterised by an open top canopy of a mixture
of scattered deciduous species reaching a height of 25 m or more and a
combination of deciduous and evergreen smaller trees and shrubs forming
the second storey. The presence of evergreen species in the lower storey
and a rich undergrowth gives these forest as a whole, a2 more or less
tuxurient green look. These are generally found in the hilly areas of
Hoshangabad, Balaghat, Seoni, Raipur, Durg, Bastar, Surguja, Raigarh and
Mand)a districts.

The common tall frees of these forest are Shorea robusta, Tectona
grandis, Pterocarpus marsupium, Terminalia alata, T. bellerica, T, chebulg,
Lannea coromandelica, Dalbergia paniculata, Haldinia cordifolia,
Bombax ceiba, Stereospermum colasis, Garuga pinnata, Soymida
Jebrifuga, Lagerstroemia parviflora, and Anogeissus latifolia. Common
Smal trees and shrubs are Bridellia squamosa, Cleistanthes collinus,
Mallotus philippensis, Diospyros melanoxylon, Buchaneania lanzan, Cassia
fistula, Schleichera oleosa, Desmodium oojeinensis, Miliusa tomentosa,
Careya arborea, Dillenia pentagyna, D. indica, Chloroxylon sweetenia,
Helicteres isora, Antidesma ghaesembilla, Gmelina arborea, Grewia
tiligefolia, Breynia vitisidaea, Shrebera swietenioides, Embelica tsjeriam
Cottam, Ochna obtusata; Casaeria graveolens, Holarrhena pubescens,

.

L
Semecarpus anacardium, Ficus spp., Leea spp. and Dendrocalamus
strictus,
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The conspicuous climbers and ramblers in these forest are Milletia
extensa. Ventilago denticulata, Bauhinia vahlii, Smilax zeylanica,
Celastrus paniculatus, Ichnocarpus frutescens, Combretum roxburghii,
Hemidesmus indicus, Olax scandens, Ziziphus ocenoplia, Dioscorea
bulbifera and other spp.

The lower most canopy is sparse and not much varied. Some
common species are Eranthemum purpurascens, Perilepta edgeworthiana,
Desmodium spp., Phoenix acaulis, Curcuma spp. Zinziber spp. ete. Some
ground orchids like Eulophia spp., Geodorum densiflorum, Habenaria
spp.. Plamianthera susanae are also found in well protected forest.

Tropical dry decicuous forest

In these forest entire dominants as well as many lower storeyed trees
and shrubs are deciduous. There is an almost leafless period during March-
April. They give the whole forest a look of dryness. The top canopy is
invariably open and light. The height of this canopy varies between 8-

20m. Here woodyv climbers and enmhvreq are few and or.mds and ferns

anad ali Rk Ll i o L R

are almost absent,

This type of forest is generally found in the northern, western and
central western districts of Sidhi, Rewa, Satna, Panna, Chhatarpur, Sagar,
Damoh, Vidisha, Guna, Morena, Shivpuri, Gwalior, Datia, Raisen,
Mandsaur, Ratlam, Ujjain, Indore, Dhar, East Nimar and Jabalpur.

The common taller trees of these forest are Terminalia spp., Tectona
gramdis, Pterocarpus marsupium, Cochlospermum religiosum, Soymida
febrifuga, Lannea coromandelica, Diospyros melanoxylon, Butea
monosperma, Lagerstroemia parviflora, Anogeissus latifolia, A. pendula,
Mitragyna parvifiora, Phyllanthus emblica, Sterculia spp., Boswellia

sarrpta. Bridelia souomaea Alhizia son. Hardwickia Furm-rn Rouhinia
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spp., Cordia obliqua, Aegle marmelos and Acacia spp.

The common smaller trees and shrubs of these forest are Gardenio
spp., Grewia spp., Helicteres isora, Holarrhena antidysenterica Wrightia
spp., Casearia elliptica, Carissa spp., Alangium salvifolium, Nyctanthes
arbor-tristis, Ziziphus spp., Capparis zeylanica, Flacourtia indica, Mimosa
spp., Securinega virosa, Kirganelia reticulata, Woodfordia fruticosa, etc.
Some siender climbers commonly met in these forest are Rhynchosia
minima, Atylosia scarabeoides, Cocculus hirsutus, Cissampelos pereira,
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ipomoea spp., Coccinia indica, Mukia maderaspatana, Diplocyclos
palmatus, Momordica divica, Cryptolepis buchananii, Puereria tuberosa,
Marsdenia spp., Ziziphus oenoplia, Pergularia daemia and Tinospora
cordifolia,

Tropical thorn forest

In these forest the dominants are the low thorny hard leaved ever-
green trees and xerophytes on generally very shallow and poor soil. The
€anopy in most cases is broken and under 10m in height. Species diver-
sity is low. Woody climbers and epiphytes are few. There is an abundant
growth of ephimerals during rainy months. Annual rain fall is below
1000mm, In Madhya Pradesh only small patches of such Forest are present
in north-west Morena and west Nimar. Some important constituents of
these forest are Acacia spp., Ziziphus spp., Albizia spp., Aegle marmelos,
Gardenia spp., Randia spp., Cordia obliqua, Balanites roxburghii, Prosopis
Spicigera, Mimosa spp., Gymnosporea spinosa, Flacourtia indica and
Grewia spp.

The climbers are generally with wiry twining branches and are
represented by Cocculus hirsutus, Cissampelos pareira, Rhynchosia
minima, Atylosia scarabaeoides, Abrus precatorius, Ipomoea spp. and
Several cucurbits. Dendrophthoe falcata, Viscum nepalense and V.
OFlentale, all partly parasitic and profusely branched herbs are often found
perched on trees.

MONTANE SUBTROPICAL FOREST
These are represented in Madhya Pradesh by only the following kind.
Central Indian subtropical hill Forest

The sites occupied by these forest are the hitl tops above 1200m in
Parts of Pachmarhi and Bailadila hills. These are cooler places, usually
well exposed and have poor and shallow soil. Besides, most of these places
are easily accessible and under intense biotic pressure. The rainfall is fairly
high but the water retention capacity of the soil is limited. Due to these
factors even though these Forest contain many evergreen species, the to-
tf‘l appearance of these Forest with short boled branchy trees is some-
times that of a inferior kind of forest. Some of the common constituents
of these forest are Mickelia champaca, Sysygium cumini, Manilkara
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hexandra, Mangifera indica, Symplocos lauring, Salix tetrasperma,
Carallia brachiata, Litsea monopetala, Berberis asiatica, Dillenia spp.,
Malilorus philippensis, Toona ciliata, Gnetum scandens, Celtis tetrandra,
Calamus spp. and tree-ferns like Cyathea gigantea, C. spinulosa and
Angiopieris evecta.

ANITATIC BT ANTR
bt 4
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Madhya Pradesh has extensive network of rivers, rivulets, streams,
drains, ponds and ditches which are home for a large number of aquatic
plants. During dry seasons, many such plants survive well in marshes
and mugd also. These have been broadly grouped into the following
categories.

Free floating hydrophytes

Roots of these plants do not touch the ground. They float freely on the
surface of water. Some such plants are Azolla pinnata, Eichhornia
crassipes, Lemna perpusilla, Nymphoides hydrophyila, N. indica, Pistia
siratiotes, Spirodela polyrrhiza, Trapa natans var. bispinosa and Wolffia
globosa,

Suspended snubmerged bydrophytes

Plants are submerged in water but their roots are not attached to the
soil. These are Ceratophyllum demersum, Utricularia aurea and U,
exoleta.

Anchored submerged hydrophytes

Roots of these plants are fixed in soil and plant body remains sub-
merged in water. Some plants of this kind are Aponogeton crispus, Blyxa
aubertii, B. octandra, Cryptocoryne reterospiralis, Hydrilla verticillata,
Myreophyilum oliganthum, Najas spp., Nechamandra alternifolia,
Podostemon wallichii, Polypleurum stylosum, Potamogeton crispus, P.
mucronatus, P. pectinatus and Vallisneria natans.

Anchored hydrophytes with floating shoots
Roots of these plants are fixed in the ground. The examples are

Alternanthera philoxeroides, Cyperus platystylis, Hygroryza aristata,
Ipomoea aguatica, Ludwigia adscendens and Neptunia oleracea.
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Anchored hydrophytes with floating 1eaves

Roots of (hese plants are [ixed in soil and their flat and comparatively
broad leaves float on water surface. Some of these are Aponogeton natans,
Caldesia parnassifolia, Limnophyton obtusifolium, Marsilea minuta,
Monochoria hastata, M. vaginalis, Nelumbo nucifera, Nymphae
pubescens, N. nouchali, N. rubra, Nymphoides hydrophylla, N. indica,
Outelia alismoides, Potamogeton nodosus, Sagittaria guayanensis subsp.
lappula and Tenagocharis latifolia.

Emergent amphibious hydrophytes

These plants are well adapted to moderate condition of water and
soil. These plants mosily grow in moist places along banks of the ponds,
rivulets, ditches ete. Some important plants of this type are Acorus calamus,
Aeschynomene aspera, Ammania baccifera, Brachiaria reptans, Coix
aquatica, Cyperus distans, Echinochlea colona, Eleocharis ssp.,
Eriocaulon spp. Fimbristylis spp., Hygrophila auriculata, Limnophila spp.,
Lipocarpha spp., Ludwigia spp., Phragmites karka, Polygonum spp.,
Ranunculus scleratus, Rotala spp., Scirpus spp. and Typha angusiata.

ANALYSIS OF VEGETATION AND DIVERSITY

In Madya Pradesh there are about 2317 flowering plant species
belonging to 955 genera and 165 families. Out of this, the share of monocot
and dicot is 654 and 1663 respectively. Larger number of species come
from Leguminosae (268), Poaceae (252), Fabaceae (196) Cyperaceae
{131), Asteraceae (106}, Acanthaceae (103), Euphorbiaceae (96),
Scrophulariaceae (69), Convolvulaceae (50) and Malvaceae (40).

Trees

Madhya Pradesh has over 450 tree species which give a definite
shape to the vegetation of a place. The state is famous for its Shorea
robusta (sal) and Tectona grandis (teak) trees, Beside this here is a very
good representation of larger trees viz. Terminglia alata, T. arjuna, T.
beilirica, Phyllanthus emblica, Diospyros melanoxylon, Anogeissus
latifolia, A. pendula, Madhuca longifolin, Cleistanthes collinus, Boswellin
Serrata, Lannea coromandelica, Schleichera oleosa, Buchanania lanzan,
Aegle marmelos, Pterocarpus marsupivm, Ziziphus spp., Acacia spp.,
Bauhinia spp., Butea monosperma, B. superba, Syzygium spp., Ficus spp.,
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Dillenia spp. Dense thickets of Dendrocalamus strictus and other species
of bamboos are abundant in the state. Among smaller trees Myctanthes
arbor-tristis and Holarrhena antidysenterica are well known and widely
distributed.

In Madhya Pradesh several trees species are planted along roadsides.
Some of the common trees are Mangifere indica, Azadirachia indica,
Dalbergia sissoo, Pongaraia pinnata, Eucalvptus spp. Terminalia arjuna,
Parkinsonia aculeaia, Acacia auriculiformis, Svzygium cumini, Ficus
religiosa, Holoptelea integrifolia, Cassia siamea, Bombax ceiba, Thespesia
populnea, Plerocarpus marsupium etc.

Along the river banks trees of Terminalia arjuna and Syzygium
heynianum are a common sight.

Shrubs and Bushes

A large number of shrubs and bushes found in different kinds of
reserved and degraded forest, forest margins, roadsides or wastelands, form
an ecologically important and conspicuous part of the vegetation.

Sometimes the dominance of some of the species of this group are
useful in subdividing the major vegetation fypes. In the dense “sal’ (Shorea
robusta) forest, deep inside or more 50 on its periphery are found shrubs,
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edgeworthiana, Phoenix acaulis, Embelia tsjeriam-cottam, Chlorexylon
swietenia, Casearia graveolens, Helicteres isora, Semecarpus anacardium,
Indigofera caseoides, Woodfordia fruticosa, Desmodium and Leea spp.
etc. In degraded forest and along roadsides bushes of 4butilon spp.,
Alysicarpus spp., Anesomeles indica, Antidesma spp., Bidens biternate,
Caesalpinia spp., Calotropis spp. Capparis zeyvlanica, Datura spp.,
Flacourtia indica, Grewia spp., Hyptis suaveolens, Ipomoea carnea,
Leonotis nepetaefolia, Ludwigia spp., Mimosa spp., Pogostemon
benghalense and Ziziphus spp. are common. In open and generally in dry
areas Flacourtia indica, Mimosa spp., Selanum spp., Datura spp.,
Calotropis spp., Securinega spp., Euphorbia spp., Zizphus spp.,
Pogostemon spp. are common. Beside these, there are certain noforious
bushy shrubs which are not indigenous but had been brought to the country
during the last century or so. Most of them belong to South American
countries. These are expanding alarmingly and posing a serious threat to
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dry deciduous forest. [pomoea carnea is capturing roadsides and agricul-
tural fields where even little water is present. Prosopis juliflora is spread-
ing in north-westem areas of the state and during last 15-20 years the so
called congress grass, Parthenium hysterophorus is occuping every open
place available to it. It is suspected that pollens of Parthenium cause dis-
cases of eye and skin. Once these species occupy a place they make it
almost impossible the growth of other indigenous species there. Hence,
these exert a harmful impact on the vegetation of the place. At the mo-
rent, the only option left to get rid of the problem is to collect and burn
them to ashes.

Climbers and Creepers

In Madhya Pradesh, there are approximately 100 species of climb-
ers and creepers. Many of the climbers are so extensive that they almost
envelop the supporting trees or shrubs. Some such extensive climbers in
the state are Cocculus hirsutus, Celastrus paniculatus, Hemidesmus
indicus, Milletia extensa, Bauhinia vahiii, Acacia sinuata, Combretum
roxburghii, Butea superba, Gnetum scandens, Pergularia daemia, Smilax
zeylanica, Olax scandens, Ventilago denticulata, Ichnocarpus frutescence
and Argyreia spp. About 10 species of Dioscorea are found in the moist
deciduous forest. Some widely distributed species are Dioscorea
pentaphyila, D. bulbifera and D. hispida var. daemona, Many climbers

come from families like Menispermaceae, Cucurbitaceae, Vitacese,
Leguminosae and Asclepiadaceae. A few of them are Cissampelos pareira
var. hirsuta, Cocculus hirsutus, Ampelocissus latifolia, Cayratia trifolia,
C. rependa, Abrus precatorius, Atylosia scarabaeoides, Mucuna pruriens,
Pueraria tuberosa, Rhynchosia minima, Diplocyclos palmatus,
Tricrosanthes cucumering, Momordica dioica, Cryptolepis buchanani,

Dregiq volubilis, Gymnema sylvestris and Pergularia daemia.

Some creepers like Lathyrus aphaca, Vicia sativa, Evolvulus
Rrummularia are common in agricultural fields. Some creepers take the
help of their tendrils for climbing and they continue growing on land
horizontally till they find a suitable support. Some plants run horizontally
in ppen spaces. They get adequate light here for photosynihesis. Some
typical plants of this type are Phyla nudiflora and Evolvulus nummularia.
Families like Cucurbitaceae, Convolvulaceae, Vitaceae, Leguminosae and
Poaceae largely contribute to species of such habit.
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Herbs

Madhya Pradesh is rich in both annual and perennial herbs. While
some of these are forest dwellers, mostly these form the greenery of the
open lands, particulariy in the monsoon and the post-monsoon periods. A
large number of these are extremely important in various ways. Many herbs
are medicinal, articles of food or soil binders which check soil erosion.
On decomposition they make the soil fertile. The experts use these herbs
as parameters in determination of humidity and fertility of soil. The
leguminous species fix the atmospheric nitrogen and make soil fertile.
Members of Poaceae and Cyperaceae check the soil erosion. Some
numbers of Zingiberaceae especially the species of Curcuma are variously
used. Their rhizomes are source of food, medicine and dye {0 many

ethnic communities, Some gpecies of Curcuma bear flowers directly from
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the rhizomes in the dry summer months, well before the emergence of
leaves often providing a beautiful sight in the otherwise parched land-
scape. Some herbs like Anisochilus carnosus, Polycarpaeg aurea, P.
corymbosa prefer to grow in the crevices of the rocks. The red-violet
flowers of Burmannia are an eye-catching sight on bare moist rocks. Many
species are adapted to grow on the walls of the houses and other build-
ings. Some of these are Verbascum chinense, Meilochia corchorifolia,
Blumea spp. and Ficus spp. Cyathocline purpurea which bears scented
dissected leaves and purple flowers is restricted to wet places of sal
forest. Some grasses like Oropetium thomaeum and Aristida spp. are use-
ful sand binders. Members of Podostemonaceae such as Podostemon
wallichii and Polypleurum stylosum having extensively branched thalloid
stems are found sticking to rocks in running water. Among the smaller
plants of the state are the free floating Wolffia globosa, Lemna perpusila,
Spirodela polyrhiza and Azolla pinnata.

Epiphytes

.
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gvergreen and moist dectduous forest of the state. Most of the ¢piphytes,
except a few like Cuscuta spp. which are parasites, synthesize their own
food needing only 2 sheltered footage at some height, moisture and some
minerals from the host plant. Some plants like Dendrophthoe faicaia and
Viscum spp. grow considerably in size and are harmful to the host plants.
But other epiphytes, mostly ferns and orchids are almost harmless to the .
host plant. Viscum spp., Dendrophthoe falcata, two species of orchids,
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viz. Vanda tesselleta and V. testaceg are foungd in almost every forest.
The majority of other epiphytic orchids and the ferns are found in semi-
evergreen and moist deciduous forest.

Insectivorous plants

These are interesting plants which attract the insects, trap them and
gradually digest them for food requirements. Such piants are represented
in Madhya Pradesh t00. Leaves of Drosera burmanii and D. indica bear
mucilaginous glands and insect 15 caught when it comes n contact with
the mucilage. Three species of Utricularia grow in water or marshes. Roots
of these species bear bladders. There is 2 small pore and a lid in the blad-
der. When the insect enters the bladder, the lid closes down. Thus, trapped
insect is gradually digested and absorbed by the plant.

Attractive flowers

Madhya Pradesh has nearly 2,317 species of flowering plants. While
all of these are equally interesting to an academnic botanist, some mnstantly
provide unforgetable eye-catching sights to a common plant lover. The
deciduous forest during their leafless period in Janmary-March has a deso-
late feeling of barrenness everywhere till one comes across large stretches
of land with small leafless trees of Butea monosperma loaded with bright
red flowers or hanging bunches of yellow flowers of Cassia fistuia, clus-
ters of pink flowers of Desmodium oojeinensis, sweetly scented pinkish
white flowers of Nyctanthes arbor-tristis, the large pink or red flowers of
Bombax ceiba and yellow, green, red or white globular flower heads of
Acacia spp., Albizia spp. or Mimosa spp. Beside these, the flowers of
many other plants like Prerocarpus marsupium, Thespesia lampas,

Bauhinia spp., Woogdfard_za Sfruticosa, Nymphea spp. and Nelumbo nucifera
are also a source of pleasure.

Flowers of Araceae have muliticolouréd, snakehood like flower
Spathes. Orchid flowers are famous for their beauty. Though not all but
many species of Orchidaceae bear beautiful flowers. Some of these are
the epiphytic Dendrobium nobile, Vanda testacea, Rhyncostylis retusa, and
the terrestrial Geodorum densiflorum, Eulophia flava, E. nuda, E
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Rare/endangered and endemic species

While an exact assessment of such species in any region is not
possible due to lacunae in our knowledge of plant distribution data,
changing vegetation and floristic composition, plant migration and
taxonomic confusions, it is estimated that in Madhya Pradesh about 90
species fall into this group. Some of the rare/endangered species are Acacia
donaldi, Alstonia venenata, Amorphophallus sylvaticus, Andropogon
pumilus, Aspidopterys cordata, Berberis spp., Bupleurum plantaginifolium,
Calpurnea aurea, Cleome felina, Crotalaria notonii, C. vestita, Desmodium
rotundifolium, Eragrosiiella leioptera, Flemingia grahamiana, Hypericum
gaittii, Melhania hamiltoniana, Maytenus rothiana, Nogra dalzelli, N.
Silicaulis, Oropetium villosulum, Senecio corymbosus, Smithia pycnantha,
Theriophonum minutum and Utricularia baouleensis. Some of the endemic
species are Alysicarpus vasavadae, Andropogon grahamii, Berberis
hainesii, Curcuma swicata, Euphorbia caducifolia, Ficus cupwlaia, Grewia
hainesiana, Hibiscus pachmarhiona, Maytenus bailadillana and
Polygonum myriophyllum,

Useful plants

Men always needed certain things for food, housing, clothing, medi-
cine and other items in his day to day life. In the past when there was
flittle transportation facility people were dependent on local vegetation only.
“Necessity is the mother of invention,” following this man has learnt
different uses of plants, etc. on trizl and error basis. The fruits of their
experience passed on to the future generation, This methedology is still
in use in many ethnic communities. Development bridges the distances,
the matetials of one region reaching the other fairly and easiiy. But this
trend has increased the needs also. During survey trips to Madhya Pradesh,
and while talking to local people, several useful plants came into light.
While medicinal plants are treated separately, some other useful plants
are being given here,

The wood of Shorea robusta (sal} and Tectona grandis (teak) is the
favourite house building material. Madhya Pradesh has widely spread sal

Forest. Teak plantations are being raised on large scale. Trade of its wood
has now been established as an organized industry. The other timber yield-
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ing species are Azadirachta indica, Mangifera indica, Madhuca longifolia,
Eucalyptus spp., Acacia spp., Albizia spp., Dalbergia spp., Anogeissus
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spp., Toona ciliata, Terminalia alata, Michelia champaca, Plerocarpus
marsupium, Syzygium cumini and Desmodium oojeinsis.

The forest of Madhya Pradesh house a number of plants of food
value, Local people convert many wild species of Dioscorea edible by
boiling their tubers many times in water. Dried rhizomes of wild Curcuma
spp. are made into flour by the local people. Roots of Nefumbeo nucifera
and Nymphea spp. are used as vegetable, The soft and delicate leaves of
several plants, like Amaranthus spp., Cassia tora, Ipomoea spp. and tender
branches of Dendrocalamus strictus are used as vegetables. Flowers of
Bauhinia spp., Moringa oleifera and Madhuca {ongifolia are aiso edible.
Some of the plants bearing edible fruits or seeds are Dillenia pentagyna,
Annona sguamosa, Buchanania lanzan, Grewia spp., Aegle marmelos,
Ziziphus spp., Moringa oleifera, Pithecelobium dulce, Momordica dioica,
Embelia tsjeriam-cottam, Phoenix spp., Semecarpus anacardium,
Diospyros spp., Cordia obliqua, Phyllanthus emblica, Ficus spp.,
Indigofera glandulosa, Vigna spp., Bauhinia vahlii, Coix aquatica,
Eleusine coracana, Oryza rufipogon, Panicum sumatrensis and Paspalum
scrobiculatum.

Beside these, many plants of the state are being used for other pur-
poses viz. Tamarindus indica and Madhuca longifolia for liquor,
Thysanolaena maxima for brooms, Gossypium spp., Bembax ceiba and
Cochlospermum religiosum for cotion, Butea monosperma, Nyctanthes
arbor-tristis, Mallotus philippensis, Woodfordia fruticosa and Curcuma
spp. for dyes, Bauhinia vahlii, Hibiscus cannabinus and  Eulaliopsis
binata for rope making fibres, Stercuiia urens, Acacia spp., Bosweilia
serrata and Lannea coromandelica for gums, Bombax ceiba and Boswellia
serrata for match-sticks, leaves of Madhuca longifolia, Butea monosperma
and Bauhinia vahlii for making eating bowls and plates, Sapindus
emarginatus and Acacia sinuata for washing hairs, Phoenix spp., Imperata
cylindrica and Saccharum spp. for thatching.

There are many plants which are the main source of raw materials
for well established plant-based industries. Some of such plants are Shorea
rebusta and Tectona grandis for timber, Diospyros melanoxylon for bidi
leaves, Dendrocalamus strictus for paper pulp, Schleichera oleosa for
lac growing, Madhuca longifolia, Pongamia pinnata, Schleichera oleosa,
Coch!aspermum religiosum, Buchanania lanzan, Azadirachia indica,
Cymbopogon martinii, Eucalyptus ssp. and Shorea robusta for olls.
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Plant diversity includes agriculturat crops too. Paddy, wheat, bar-
ley, ragi, pulses, vegetables, linsced, sunflower, Guizotia abyssinica and
many fruits are being cuitivated in suitable areas. Cultivation of Eleusine
coracana and Paspalum scrobiculatum is on dechine. Plants like Santalum
album, Anacardium occidentale, Tectona grandis, Dendrocalamus spp.,
Pongamia pinnata and Eucalyptus are being planted by Forest Depariment
at several places.

Medicinal plants

Madhya Pradesh is well known for medicinal plants. At least 200
plant species are being used variously in Ayurvedic preparations. Beside
these, medicinal values and uses of 150-200 species of plants are known
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but stil} resiricted to ethitic communities.

Some widely distributed plants of the state used in Ayurvedic
preparations are Terminalia chebula, T. bellirica, T. arjuna, Aegle
marmelos, Anogeissus latifolia, Helicteres isora, Helarrhena pubescens,
Mallotus philippensis, Cassia fistula, Nyctanthes arbor-tristis, Pterocarpus
marsupium, Azadirachta indica, Strychnos nux-vomica, Sapindus
emarginatus, etc. Some other medicinally important plants are Abrus
precatorius, Acacia spp., Adhatoda vasica, Alstonia scholaris, Argyreia
spp., Baliospermum montanum, Acorus calamus, Asparagus racemosus,
Balanites aegyptiaca, Baulinia spp., Berberis spp., Blepharispermum
subsessile, Catharanthus spp., Celastrus paniculatus, Cissampelos pariera
var. hirsuta, Chlorodendrum spp., Clitoria ternatia, Costus speciosus,
Curcuma spp., Datura spp., Embelia tsjeriam-cottam, Euphorbia spp.,
Gymnema sylvestre, Hemidesmus indicus, Leptadenia reticulata, Mimosa
pudica, Ocimum spp., Plantago spp., Plumbago zeylanica, Pongamia
pinnata, Psoralea corylifolia, Rauvolfia serpentina, Semecarpus
anacardium, Sida spp., Solanum spp. Sterculia urens, Tinospora cordifolia,
Uraria picta, Urginia indica, Vitex negundo and Woodfordia fruticosa.

CONSERVATION

Madhya Pradesh has a history of large tracts of tropical forests, less
population and low industrial activity, particularly in its south eastern
region. Its land connections to the semi-arid west, Indo-Gangetic plains,
Deccan Peninsula and Eastern Ghats, the hill ranges, a climate varying
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from semi-arid conditions in the west to highly humid south eastern
regions, a variety of soil, the topography of hills, valleys, deep gorges,
plateaus and plains and the various kinds of forests had aliogether creaied
an eco-friendly and accomodating environment for plant migration from
different phyto-geographical regions. Hardly about a dozen endemic
species and the forest forms which are of intermediate kinds between
distinct northern and southern tropical forms are an indication that the
existing about 2,317 species of flowering plants in Madhya Pradesh are
an assemblage of species from different regions. However, Madhya
Pradesh is also the limit for distribution of about 100 rare species which
might be in the process of disappearance in their original habitats.
Together with the necessity of maintenance of forest cover for several
environmentai considerations this is yet another reason of paramount
importance for preservation of forests of Madhya Paradesh. The age-old
practice of maintaining forest patches by former rulers of this region as
Game sanctuaries, the religious faiths of the local people or their instinets
for preservation of forests which provided them with plants of their regular
use, the difficult terrain and general inaccessibility to several places all
together contributed towards the preservation of forests. Post independence
era saw rapid urbanization and industrialization, construction of dams
and canals and development of a network of roads for transport, all having
some adverse affect on forests. However, some of these adverse affects
have been nullified by progressive social and legisiative measures
undertaken by the central and state governments, large scale plantations
and declaration (including proposais) of 11 National Parks and 32
sactuaries in Madhya Pradesh. However, for successful implementation
of programs for maintenance of these Nature’s conservatories for flotistic
diversity, pubiic awareness and their wilful commitments to this august
purpose is a necessity beyond doubts. The seeds have been sown and the
future depends on the coming generations,
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FLORISTIC DIVERSITY IN MADBYA PRADESH

Name of the family Number of genera ~ Number of species
Madhya India Madhya India
Pradesh Pradesh

1 2 3 4 5

Ranunculaceae 4 28 9 193
Dilleniaceac 1 3 3 12
Magnoliaceae 2 3 2 24
Annonaceae 5 24 8 120
Menispermnaceae 5 22 6 43
Berberidaceae 1 4 3 70
Nymphaeaceae 2 2 4 7
Papaveraceae 2 5 3 27
Brassicaceae G 64 13 207
Capparaceae 4 7 16 55
Violaceae 2 3 3 41
Bixaceae {(including

Cochlospermacesae) 2 2 2 2
Flagourtiaceae 3 11 5 39
Pittosporaceae | 1 1 11
Polygalaceae 2 4 14 31
Caryophyllaceae 6 28 8 126
Portulacaceae | 2 3 8
Tamaricaceae | 3 2 16
Elatinaceae 2 2 3 8
Hypericaceae {inclyding

Clusiaceae) 1 . 2 82
Theaceae | 9 1 23
Dipterocarpaceae | 5 | 30
Malvaceae 13 22 40 93
Bombacaceae 4 6 5 8
Sterculiaceae 10 19 12 68
Tiliaceae 3 3 23 53



1103

1 2 3 4 5
Linaceae 2 4 4 9
Malpighiaceae 3 4 4 25
Zygophyllaceae (including

Balanitaceae) 2 8 2 21
(Geraniaceae ] 6 1 45
Oxalidaceae (including

Averrhoaceae) 3 3 7 21
Balsaminaceae I ! 3 200
Rutaceae i0 29 16 114
Simaroubaceae } 8 ! 15
Ochnaceae I 4 2 6
Burseraceae 3 8 3 22
Meliaceae 8 23 9 a7
Olacaceae I 7 2 18
Opiliaceae 2 3 2 3
Celastraceae 3 13 7 67
Rhamnaceae 5 15 13 63
Vitaceae 4 10 6 94
Leeaceae 1 ] 5 13
Sapindaceae 8 18 10 50
Sabiaceae I 2 | 15
Anacardiaceae 7 22 8 71
Moringaceae ! } 2 2
Fabaceae 61 133 196 973
Caesalpiniaceae 10 19 35 92
Mimosaceae 13 15 37 76
Rosaceae 4 40 4 432
Vahiiaceae I 1 | 2
Crassulacese 1 10 2 71
Diroseraceae 1 2 2 4
Haloragaceae 1 3 2 I}
Callitrichaceae 1 1 1 6
Rhizophoraceae 1 8 1 18
Combretaceae 5 8 17 48
Myrtaceae 4 14 9 146
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| 2 3 4 5
Lecythidaceae 2 5 2 13
Melastomataceae 4 21 6 150
Lythraceae 6 9 16 51
Punicaceae 1 ] 1 1
Onagraceae ] 6 5 49
Trapaceae 1 I l 3
Turneraceae 1 i I 2
Passifloraceae ] 3 2 24
Caricaceae 1 1 1 2
Cucurbitaceae 14 39 29. 99
Begoniaceas 1 1 2 55
Cactaceae } 1 2

Alzoaceae 1 8 2 11
Molluginaceae ] 1 5 6
Apiaceae 15 72 20 288
Cornaceae 1 7 1 15
Rubiaceac 25 113 52 616
Asteraceae 62 166 106 803
Stylidiaceae H 1 1 2
Campanulaceae 3 1 7 45
Plumbaginaceae 2 6 3 10
Primulaceae 3 10 6 183
Myrsinaceae 2 12 6 109
Sapotaccae 4 14 5 49
Ebenaceae | 1 7 51
Symplocaceae 1 i 2 43
Oleaceae 5 1¢ 20 99
Salvadoraceae 1 3 1 4
Apocynaceae 15 47 24 119
Asclepiadaceae 19 57 29 260
Loganiaceae 4 10 6 34
Buddlejaceae ] ] 2 10
Gentianaceae 6 22 17 188
Menyanthaceae 1 3 2 6
Polemoniaceae ] ] | |
Hydrophytiaceac 1 2 I 2
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| 2 3 4 5
Boraginaceae 8 43 30 209
Convolvulaceae (including

Cuscutaceae) 11 28 50 184
Selanaceae 11 17 27 75
Scrophulariaceae 26 62 69 368
Orobanchaceae 2 7 3 32
Lentibulariaceae 1 2 14 36
(Gesnerjaceae 4 24 4 114
Bignoniaceae 17 20 18 34
Pedaliaceae (including

Martyniaceac) 2 2 2 4
Acanthaceae 38 92 103 500
Verbenaceae 18 25 35 145
Lamiaceae 20 72 62 435
Plantaginaceae ] ! p 12
Nyctaginaceae 4 4 7 15
Amaranthaceae 13 20 27 60
Chenopodiaceae 1 23 3 69
Basellaceae | 2 ] 3
Phytolaccaceae 1 4 l 6
Polygonaceae 4 17 18 163
Podostemaceae 3 9 3 20
Aristolochiaceae 1 5 3 25
Piperaceae 2 3 3 100
Lauraceae 5 17 7 212
Proteaceae 1 2 i 7
Elacagnaceas l 2 l 12
Loranthaceae 3 9 7 49
Santalaceae 2 10 2 18
Euphorbiaceae 29 84 96 523
Urticaceae 10 27 17 151
Moraceae 6 13 33 122
Cannabaceae ] 2 | 2
Ulmaceae 3 6 6 22
Casuarinaceae 1 1 ] 2
Salicaceae 2 2 2 64



1 P 3 4 5
Ceratophyllaceae 1 1 2 2
MONOCOTYLEDONS

Hydrocharitaceae 5 g 7 18
Burmanniaceas ] 2 1 8
Orchidaceae 33 184 83 1229
Zingiberaceae 7 23 22 189
Costaceae 1 1 I P
Marantaceac | 6 2 14
Musaceae 1 2 ] 25
Cannaceae 1 | 1 3
Iridaceae ] 5 1 21
Taccaceae 1 1 l 3
Dioscoreaceae l 4 15 34
Liliaceae 16 54 34 249
Smilacaceae ] 2 2 33
Pontederiaceae 2 2 2 3
Xyridaceae | I 2 6
Commelinaceae 7 4 27 %0
Juncaceae 1 2 2 53
Arecaceae & 24 8 o4
Pandanaceae 1 2 1 17
Typhaceae 1 1 1 3
Araceae 11 29 14 126
Lemnaceae 3 4 7 13
Alismataceae 3 6 5 14
Butomaceae 1 1 1 i
Najadaceae 1 1 4 14
Aponogetonaceae i 1 2 8
Potamogetonaceae | ] 6 18
Zannichelliaceae i ] ] 1
Eriocaulaceae 1 ] 13 70
Cyperacese 1 38 131 545

Poaceae (inciuding
Bambusoideac) 102 264 252 1291




1107

REFERENCES

Champion, H.G. and S.K. Seth 1968, Revised Survey of Forest Bypes of
India. New Delhi,

Mudgal V., K.K. Khanna and P.K. Hajra (eds.) 1997. Flora of Madhyu
Pradesh Vol.Il: Angiosperm (Primulaceae to Ceratophyllaceae)
Botanical Survey of India, Calcutta.

Verma D.M., N.P. Balakrishnan and R.D. Dixit {eds.) 1993, Flora of
Madhya Pradesh Vol.l. Pienidophytes and Angiosperm
(Ranunculaceae to Plumbaginaceae) Botanical Survey of India,
Calcutta.






Cultivation of sunflower

deciduous forest
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Sal mixed moist deciduous forest

Dry deciduous forest, Satna dist
(Courtesy : K.K. Khanna)
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Sal forest

Vegetation along the bank of river Narmada
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Little fall Panchmarhi : moist deciduous forest
(Courtesy : M.A. Siddiqui).

1112



MAHARASHTRA

S. Karthikeyan
N.P. Singh
P.L. Narasimhan

Maharashtra state was part of Bombay Presidency during British
Rule, subsequently it formed part of Bombay State. The present State of
Maharashtra was formed on 1.5.1960. Its political boundary extends from
Bombay to Gadchiroli and Dhule to Sindhudurg districts. It is about 8§00
km east-west and 700 km north-south, lying between 22° 1' 16° 4' N
Latitude and 72° &' - 80° 9 E Longitude, having an area of 3,07,690 sq km
{Anonymous, 1991).

Its limits are Arabian sea on the west whose coast line extends upto
720 km; Goa and Karnataka on the south, Andhra Pradesh on the South-
East, Madhya Pradesh on the north and Gujarat on the north-west. It is
one of the largest states of Indian Union,

The state has four well demarcated regions viz., Vidarbha- the east-
ern Maharashtra, Desh or the central plateau of Deccan peninsula situ-
ated on the eastern side of Sahyadris (N.W. Ghats), Marathwada and
Konkan, the narrow coastal strip to the west of “Sahyadris’. The state has

been divided into 30 districts.

Sahyadris vary in their height between 20-2000 m above m.s.l. from
Parner Fort on Daman-Ganga to Bababudan hills in Karnataka through
Savantwadi and Goa. They run north to south and are cg 750 km in
Mabharashtra. Desh is separated from Konkan by Sahyadris which is about
50-80 km broad.

The river valley system in ‘Desh’ are Narmada, Tapi, Purna, Wardha,
Penganga, Godavari, Bhima and Krishna. They run from west to east form-
ing four compartments of the state.

The Satmala range starts from Saptashringi hills and extends to-
wards Daulatabad, Aurangabad and Manmad.

The second range of mountain is Balaghat range which starts from
Harishchandragad in Ahmednagar district and extends upto Gulbarga
through Bidar and Osmanabad.



The third mountain range is Shambu-Mahadev mountains.
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Ghatprabha, Damanganga Tansa, Vaitarna and Ulhas. The principal
smaller rivers are Amba, Kundalika, Savitri, Sastri, Vasishthi, Kajali,
Muchkundi, Shuk, Gadnadi, Terekhol, etc.

..l.
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Ninety percent of Maharashtra’s geology ts made up of Deccan traps,
which are the dark rocks seen everywhere in Deccan. Another important
formation is the Gondwanas seen in Bhandara, Chandrapur, Wardha,
Wardha-Godavari-Pranahita valley and in Konkan. Small areas in Konkan
have the Archeans.

Most of the soils are formed from the Deccan traps. They are black,
dark brown or reddish in colour. In Nagpur, Bhandara and Chandrapur
districts some soils are derived from Vindhyan and Gondwana formation.
They form small areas of sandy or loamy soil.

The climate is monsoonal. Rainfall and humidity in Konkan and
hil] tops in Sahyadris are equable and suitable for plant growth, There is
no extremes of hot or cold. It is a little hotter in Vidarbha, and guite hot
in summer i Khandesh,

The rainfall is rnnqﬂ\: due to S, W monsoon. The Konkan and eoastal
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regions get regularly about 2540 mm p.a., though much of the water goes
to the sea. The highest rainfall in Vidarbha is 1736 mm at Dhanora in
Chandrapur District. At Mahabaleshwar the rainfall rises to 6226.3 mm,

The temperature prevalent in Konkan is lowest due to the nearness
of Arabian sea. In Highlands and hill tops in Sahyadris also, the tempera-
ture is low due to the aititude. The temperature in the whole state at dif-
ferent places normally vary from 10°C - 42.7°C.

All through Maharashtra, the humidity is low. Average mean humid-
ity ranges between 56% - 74%.

The forest area recorded for Maharashtra State is 63,861 sq km
which is ca 20.3% of its geographical area. The vegetation of Maharashtra
can be classified into the following zones, viz., Konkan strip adjacent to
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Arabian sea; Sahyadris or N.W. Ghats; Desh forming a flat plain to east,
with side off-shoots of ranges of SahyadriS‘ Khandesh at the north with
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The vegetation of these zones differ due to factors like rainfall, tem-
perature, humidity, type of soils and topography. The pattern of vegeta-
tion in these places is influenced by the vegetation of adjoining regions
also, the plants from the Indo-Ganga plains reach as far as Khandesh, the
Tapti and Narmada basins, and those fom Gujarat enter at the North; those
from Malabar at the south reach south Konkan. The forests of Andhra
Pradesh and Madhya Pradesh adjoin the forests of Chandrapur and
Gadchireli districts and vegetation of Khandesh gets mixed with that the
South Gujarat and Madhya Pradesh.

The vegetation of low lying valleys of Sahyadris differ from that of
higher altitudes because of climatic and edaphic factors., The flora of
U IR, RGN [ [, [y . S Sy . JERGY Juy Sypmep———
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¢ient times.

Major regions of Maharashtra belong to the ‘Deccan’ as proposed
hV Hooker and Thomson {1885). The Deccan peninsula of which
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Maharashu-a is a large part - is relatively a dry elevated tableland and it is
a part of the most ancient Indian continental land mass - the Deccan pe-
ninsula. They have considered Konkan as part of Malabar.

The state of Maharashtra constitutes 30 districts which can be clas-
sified as follows

1. Konkan Bombay, Raigad*, Ratnagiri*, Sindhudurg®
and Thane*,

2, Desh ar Deccan Ahmednagar*, Kolhapur*, Nasik*, Pune*,
Sangli*, Satara* and Sholapur.

- Kharnd-ch ™. i o [P
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4.  Marathwada Aurangabad, Beed, Buldhana, Jalna, Latur,
Nanded, Osmanabad and Parbhani.

5. Vidarbha Akola, Amaravati, Bhandara, Chandrapur,

Gadchiroti, Nagpur, Wardha and Yavatmal.

The greater part of Deccan Tableland is nearly 610 m above m.s.].

L Sah}’ﬂdﬁs rLrn Ihmugh thgge dictricts sinpti ng from Masik k dim to Eim;lh 1dy
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VEGETATION

As seen earlier, Maharashtra can be broadly classified into Konkan,
Deccan, Marathwada and Vidarbha. Geographically Konkan and Desh can
be segregated. The two are separated by Sahyadris which is running
almost parallel to the west coast.

Konkan is a narrow strip, 27 - 48 km broad and about 800 km long
which starts from Tapi basin down to Goa. It is a botanical subunit of
Malabar province of Hooker and Thomson (1885). It is a maritime prov-
ince, with high humidity throughout the vear which is 60-70% at any time
of the year. Throughout the year the vegetation is green, though the hills
are barren. The average height of Konkan plains is 6-9 m sbove m.s.l.
The higher peaks of adjoining Sahyadris which rise to nearly 1220 m in
Mahabaleshwar and Harishchandragad serve as a wall to obstruct the
clouds coming with 5.W. monsoons and intercept them in ‘ghats® or passes
from west to east. The rainfall at the foot of Sahyadris on the Konkan
side on an average is ca 2540 mm but it is less in the coastal region. The
coastal strip of 15 17 km is a marshy saline bed due to the incoming of
the Arabian sea. Only salt tolerant plants grow here. Konkan plains are
full of culiivabie lands whiere rice, ragt and oiher crops and vegeiabies
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nut, Mango, Nutmeg, Cashew, etc., are grown.

On the western side of Sahyadris, marshy conditions prevail only
during monsoons, as soon as the rains are over, the soil becomes nearly
dry because it is fateritic and the water flows away towards the sea.

But on the eastern side i.¢. towards the Deccan side of the Sahyadris,
the slope is gentle and ravines are deep. Small and large rivers bring rich
detritus material from the traps to the valleys. Through the valleys, the

ratn water flows enriching the river banks and valleys. Consequently, the
lateral spurs of Sahyadris hnumg hish humidity and oond dm!nﬂgﬂ have
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developed 'Shola’ like vegetation, These are known as ‘Mavals’,

As mentioned already, ‘Konkan’ comprises five districts viz., Bom-
bay, Thane, Raigad, Ratnagiri and Sindhudurg. Konkan is part of Hook-
er's Malabar. The flora of Konkan has been studied by Hooker, Dalzell,
Nairne, Cooke, Blatter, McCann, Almeida, Santapau, etc.
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The flora of north Bombay is richer than that of S. Bombay. The
flora of S. Ratnagiri has mare humid species as in Goa, North Kanara and
Malabar {(Kulkarmi, 1988)., Dalgado {1896) has described the flora of
Savantwadi. The flora of Raigad (Kothari and Moorthy, 1993), Ratnagiri
(Almeida, S.M. 1983-86), Thane (Billore, 1972) and Savantwadi { Almeida,
1990) have been thoroughly explored.

The major rivers of Konkan region are Ulhas, Vashishtli, Kundali-
ka, Shastri, Urali, Gad, Ter, etc. As they deposit rich alluvium on the banks
and depressions, Coconut, betelnut and mangoees grow well here.

All along the coast line, there are tidal swamps and mudfiats mostly
covered by mangroves. 4vicennia marina, A. officinalis, Rhizophora
mucronata and Sonneratia alba are the common mangrove species. The
associate species are dcamrhus ilicifolius, Aegiceras corniculatum,
Avicennia alba, Bruguiera cylindrica. B. gymmorrhiza, B. parviflora,
Cerbera manghas, Ceriops tagal, Excoecaria agailocha, Kandelia candel,
Lumnitzera racemosa, Rhizophora apiculata, Sonneratia ppetala, S.
caseolaris, eic. Behind them sandbinders and strand vegetation occur.
Wherever the soils are sandy and the coast is not muddy Aeluropus
lagopoides. Cressa cretica, Cyperus bulbosus, Pandanus tectorius,
Pedalium murex, Spinifex littoralis, Tribulus terresiris, ete. oceur.

There are semi evergreen forest pockets interspersed with Tectona
grandis. There are a few pockets of evergreen forest in Sindhudurg but
they are not continuous.

The strand vegetation present behind the tidal swamps, is in patches,
Trees and shrubs such as Calaphyllum inophylium, Clerodendrum inerme,
Colubrina asiatica, Pandanus tectorius, FPongania pinnata, Premna
corymbosa, Thespesia popuinea, etc. are common. The commonly found
climbers in these patches are Canavalia virosa, Derris trifoliata, Ipomoea
Pes-caprae, etc. The herbs prevalent here are Cyperus squarrosus, Launaea
Procumbens, Neanotis rheedii, Perotis indica, Tricholepis glaberrima,
Vernaniq einerea, Zoysia matrella, etc.

~ Groves of Cocos nucifera fringe behind the coast line. Hyphaene
c?’mho!mlna is found in patches in places like Alibag and Vasai. Phoenix
sylvestris and Areca catechu are found in Thane, Uran, etc.
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Plateau Vegetation at Lower Elevations or Plains

Vegetation is sparse in the undulating rocky plateaus in various
places in ‘Konkan’. Acacia chundra, Buchanania lanzan, Carissa
congesta, Flacourtia indica, Holarrhena pubescens, Maytenus
senegalensis, Woodfordia fruticosa, eic. occur here.

On tow hills and slopes Borassus flabellifer is found in groups. Oc-
casionally, Crofalaria Iutescens, Elephantopus scaber, ixora coccinea, Sida
rhombeoidea, etc. are intermixed. Abrus precatorius, Aspidopterys cordata,
Derris scandens, Gloriosa superba, Gymnema sylvestris, Hemidesmus
indicus, Ichnocarpus frutescens, Wattakaka voiubilis, etc. are found to
be climbing over some of these elements.

The most common species found along the riparian flora on the river
banks of stony, sandy or alluvial soils are, Barringtonia acwiangula, B,
racemosa, Homonoia riparia, Rotula aquatica, Tamarix dioica, T,
ericoides, Vetiveria zizanioides, gtc.

Hydrophytes

About 279 species of hydrophytes occur along streams, ponds, lakes
and other water sources in Maharashtra (Karthikeyan et al. 1982). Some
of the common species are Aeschynomene aspera, Bergia ammannioides,
Cryptocoryne refrospiralis, Eriocaulon sharmae, Ludwigia adscendens,
Monochoria vaginalis, Neptunia oleracea, Nymphaea pubescens, Oryza
rufipogon, Rotala densiffora, Trapa natans var. bispinosa, Vallisneria
spiralis, etc.

Grasslands

Grasslands occur from Raita near Kalyan, Bhivandi to Palghar,
Dahanu and Umbargaon. Poaceae is the dominant family. The common
grasses are Arthraxon hispidus, Bothriochloa pertusa, Capillipedium
huegelii, Dichanthium annulatum, Echinochloa colonum, Heteropogon
contortus, Iseilema laxum, Jamsenella griffithiana, Saccharum spontaneum
and Themeda cymbaria, etc.
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Weeds

In the cuitivated fieids, a large number of weeds are found. Some
common weeds are

of the
Dentella repens, Goniogyna hirta, Vernonia cinerea, eic.

arprnmm r‘nnvp'nnfﬂc Coldenia prmumﬁant‘
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Along foot hills and lower elevations where the soil is usually
iateritic and gravelly, scrub jungles thrive. Mayfenus senegalensis is the

promi ninent bpﬂblﬂ& fere.

The common species occurring in this type are Acacia chundra, A.
nilotica, Barleria pn'anfﬁs Capparis divaricata, Dichrostachys cinerea,

J.-rumnemum FOSeUn, J"'IULUIH'”H HTHILH, nem:grupma m:enm.:u, Jmucm
diffusa, Rungia repens, etc.

Dry deciduous forest

With altitudes going higher up and improved soil type which re-
tains more moisture, there is a perceptible change in the vegetation and
the scrub jungles yield to elements of dry deciduous type. Trees start ap-
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latifolia, Bombax ceiba, Cassia fistula, Dalbergia lntifolia, Gmelina arbo-
rea, Haldina cordifolia, Holarrhena pubescens, Lagerstroemia parviflora,
Lannea coromandelica, Mrragyna parvifolia, Terminalia chebula, T.
cremulata, T, paniculaia, Wrightiu tinctoria, Ziziphus mauritiana, eic. are

the common small and large trees.

Shrubs and climbers are also represented abundantly Some com-
maoan R

'ON Species are Abrus precaiorius, Aspidopierys cordata, Carissa
congestq, Celastrus paniculatus, Derris scandens, Dioscorea bulbifera,
Helicteres isorq, Ichnocarpus frutescens, Maylenus rothiana, Wattakaka

volubiiis, Woodfordia fruticosa, Ziziphus oenoplia, etc.

The most common herbs and undershrubs include, Apluda mutica,

Cy’"bﬂpﬂgon martinii, Dichanthium annulatum, D:grrarm ciliaris,

Elephantopus scaber, Eragrostis unioloides, Flemingia strobilifera,

HE‘FMMM-‘ e __ 2
FUEUR COmiorius, r\'aregamm ﬂlﬂl’ﬂ. Schima nervosum, Themeda

triandra, etc.



Stilt higher elevations coupled with better and richer sotl and rain-
fail create conditions suitable for tropical moist deciduous forest. The
common trees occurring here are Albizia chinensis, Canthium dicoccum,
Catunaregam spinosa, Dillenia pentagyna, Ficus racemosa, Glochidion
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hohenackeri, ujﬁi&‘:‘ri‘ﬁﬁ":myun ohavatum, .r'rfuifuruugu peitaia, Mallotus

philippensis, Meyna laxiflora, Syzygium cumini, etc.

In many places distinct communities of Ligustrum perrottetii and
Wendlandia thyrsoidea have been found to occur.

The common shrubs include Callicarpa tomentosa, Canthium
rheedii, Grewia abutilifolia, Leea asiatica, etc.

Some of the climbers which occur commonly here are Clematis
gouriana, Combretum ovalifolium, Jasminum malabaricum, Mucuna
monosperma, Stephania faponica, Ziziphus rugosa, etc.

The hetbs and undershrubs prevalent here include Adenostemma
lavemia, Alystcarpus bupleurifolius, Carvia callosa, Crotalaria retusa,
Desmodium laxiflorum, Ecbolium ligustrinum, etc.

Some common epiphytes met with include, Aerides crispum,
Drynaria quercifolia, Eria microchilos, Impatiens acaulis, Oberonia
recurva, Vanda tessellata, etc.

Parasites, saprophytes and insectivorous plants are also abound in
these forest. Some of them are Aeginetia indica, Balanophora fungosa
ssp. indica, Dendrophthoe falcata, Drosera indica, Tolypanthus lagenifer,
Utricularia caerulea, U, graminifolia, U. reticulata, U, striatula, U.

Y P S

WHKIRGSaq, Fiscum artic ufmmu, etc.
Mostane subtropical evergreen forest

The evergreen forest that occur in the N.W. Ghats of Maharashtra
are not typical evvergreen forest, (Qureshi, 1965). As the trees tend to be

uﬁlﬂlﬂ'l WIIIIWI any I'IET 8, OT canuplcs of HOPICR! elements II]EJF’ are clas-
sified as montane subtropical evergreen forest.
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Jolia, Elaeocarpus serratus, Garcinia indica, Holigarna grakamu. Knema
attenuata, Lagerstroemia microcarpa, Litsea stocksii, Memecylon
umbellatum, Mesua ferrea, Neolitsea cassia, Persea macrantha, Polyalthia
Jragrans, Prunus ceylanica, Symplocos racemosa, Syzygium laetum, Vitex
altissima, etc.

Small trees or shrubs such as Actephila indica, Blachia denudatu
Dichapetalum gelonicides, Evodia himu-ankenda, Euonymus indicus, Ixora
nigricans, Meiogyne pannosa, Pavetta tomentosa, Psychotria dalzellii,
etc. are commoniy found.

Some of the climbers or scandent shrubs occurring here are Ancis-
trocladus heyneanus, Arnicratea grahamii, Dalbergia va!ubrhs, Elaeagnus
conferta, Embelia viridiflora, Luvunga eleutherandra, Naravelia zeyianica,

Paramignya monophyila, Toddalia asiatica, Ventilago madraspatana, eic.

Some epiphytes are Aerides dalzelliana, Aeschynarithus perrottetii,
Bulbophvllum fimbriatum, Cymbidium aloifolium, Dendrobium
barbatulum, Hoya wightii, Piper trichostachyon, Porpax jerdoniana, etc.

Some of the common parasites are Dendrophthoe trigona, Helican-
thus elastica, Helixanthera wallichiana, Macrosolen capiteliatus, Scurrula
philippensis, Taxillus cuneatus, Viscum angulatum, V. monoicum, etc.

The herbaceous flora is highly rich. Some of these are Anisomeles
heyneana, Costus speciasus Defphr‘n ium malabaricum, Exacum bicolor,
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Neanotis calycina, Pecteilis susannae. Thalictrum dalzellii, Urena lobata,
efc.

Ensete superbum grows in the screes.
Ferns and Fern-Allies

Lycopodium hamiltonii grows on trees along with Selaginellu
delicatula, S. panchganiana, etc. Some of the other common ferns are
Adiantum philippense, Asplenium indicum, Athyriun hohenackerianum,
Cheilanthes albomarginatus, Leucostegia immersa, Microsorium

me”’b"ﬂj’l‘m‘ﬂa}?j Piowiec hirarita P oascdvisawite Tordarisy s wodna fer
—— fy & FCT RS Lhslduid bl & QROWET TR e FCLRE W macrodonia,
clc.
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Fiora of Deccan or *Desh’

The region to the east of Sahydris lying between rivers Krishna,
Bhima, Sina and Godavari is khown as ‘Desh’ or Deccan, comprising seven
districts viz., Kolhapur, Sangli Satara, Pune, Nasik, Ahmednagar and

thlgnnr T’uﬂ- aran n'F TMeach’ 1o annravimatale %A% on b Mimnate 10 het
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and dry and the rainfall is irregular. Consequently the vegetation is of dry
deciduous type.

The highest peaks of Sahyadris such as, Kalsubai {1646 m) (Laksh-
minarasimhan and Sharma, 1991) Harishchandragad (1424 m) and
Mahabaleshwar (1438 m) (5.D. Deshpande ef al. 1993 and 1995) are in
Deccan. In Radhanagan, Kolhapur, the vegetation is ‘semi evergreen’
Trees like Amoora lawii, Cinnamomum zeylanicum, Elaeocarpus oblongus,
Ficus glomerata, Garcinia indica, Holigarna grahamii, Lagerstroemia
parvifiora, etc. occur. Shrubs such as Cridia glauca, Crotalaria retusa,
Leea macrophylla, Maytenus rothiana, etc. are found. Grasses such as
Apluda mutica, Aristida adscensionis, Brachiaria reptans, Chrysopogon
fulvus, Dichanthium annulatum, Dinebra retroflexa, Eragrostis unioloides,
Ischaemum pilosum, Leptochloa cinensis, Ophiuros exaltatus, Panicum
psilopodium, Setaria pumila, Themeda quadrivalvis, etc. are common.
Capparis moonii, Clematis gouriana and Gretum ula are some of the com-
mon climbers of these areas. Calamus pseudotenuis, Calycopteris flari-
bunda, Piper hookeri, etc. are also found. Some of the common herbs
include Abeimoschus manihot ssp. tetraphylius, Ammannia baccifera,
Boerhavia diffusa, Caesulia axillaris, Cardamine trichocarpa, Cleome
viscosg, Corchorus aestuans, Cyperus rotundus, Echinops echinafus,
Euphorbia hirta, Heliotropium indicum, Impatiens balsamina, Lavandula
bipinnata. Lepidagathis cristara, Ludwigia perennis, Melochia
corchorifolia, Polygala arvensis, Portulaca oleracea, Sida mysorensis,
Solanum suraiiense, Sopubia delphinijolia, etc.

‘Dev-Rais’ or sacred groves

These are relics of conserved natural forests, generally composed

of trees and are found in Western ghats, thanks largely to the faith and
raverenco man l'\ge ant for ﬂ@ fnurlnll g-n.r‘l Ugrtnl.- 'ln‘?ﬁ T'ﬂ‘g‘\ ‘f.?uﬁb?_l;
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(1983), Vartak and Gadgil (1981) and Sharma and Kuﬂ:arm (1980). The
removal of any plant material or killing any animal from the sacred grove
is taboo, The climax type of vegetation here exhibits a diversity in spe-
cies, There are ca 250 such ‘Dev-Rais’ all along the Western Ghats. Most
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Flora of Marathwada

The region covered by the districts, Aurangabad, Beed, Buldhana,
Jalna, Latur, Nanded, Osmanabad and Parbhant is known as ‘Marathwada’
This region is more dry than Deccan. The rainfall is uncertain and is for a
short duration. The flora has got elements which are available in adjoin-
ing Nasik district and also from Telengana of Andhra Pradesh which forms
the border on the eastern side. The vegetation is of dry deciduous type,
characterised by Anogeissus latifolia, Boswellia serrata, Dalbergia
latifolia, Tectona grandis, Terminalia chebula, etc. Presence of Capparis
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that the region is quite dry and hot.

There are low hills along the Ajantha caves, which are famous for
their paintings. However, they are also covered by only dry deciduous
flora. Herbaceous flora is more. Frees such as Anogeissus latifolia,
Dalbergia latifolia, D. paniculata, Haldina cordifolia, Spermadictyon
suaveolens, Terminalia arjuna, T. chebula, T. paniculata, etc. are sporadic.

The common harhe include Aﬂhvrnnl‘hpv asperg. Ascohvanmene
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indica, Alysicarpus bupleurifolius, Argemane mexicana, Bergia amman-
nioides, Celosia argenten, Chrozophora prostrata, Cleome simplicifolia,
Commelina benghalensis, Fimbristylis dichotoma, Glossocardia bosvallea,
Hemigraphis latebrosa, Justicia prostrata, Kyllinga tenuifolia, Leucas
aspera. Martynia annua, Polygala persicariaefolia. Polygorum plebeium,
Sida acuta, Triumfetia rhomboidea, Zeuxine strateumatica, etc. Grasses
like Alloteropsis cimicina, Aristida adscensionis, Brachiaria ramosa, Cen-
chrus ciliarls, Chrysopogon fulvus, Dichanthium foveolatum, Dinebra
reiroflexa, Eragrostis viscosa, Ischaemum rugosum, Panicum repens, etc.

ar¢ also found here.

The characteristic piants of this region are Balanifes aegypriaca,
Cﬂiﬂhﬂ frufirnery {annavie n’hmnmfﬁ Fﬂ;pminﬁnm wlﬂrllﬁi Errthraxvion

COTSIRE pF FeRruruiey -;.-“rrw L W FRRE § Ey ur;""vﬁ: Lty

monogynum, Ficus virens, Hardwickia bina!'a. Leea aviatica, Litsea
manopetala, Phyllanthus reticulatus, Prosopis cineraria, Smilax ovalifolia,
Venrilago denticulata, Ziziphus nummularia, etc.
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Flora of Vidarbha

Akola, Amaravati, Bhandara, Chandrapur, Gadchiroli, Nagpur,
Wardha and Yavatmal are the districts which form “Vidarbha® The major
rivers of this region are Wardha, Penganga, Katepurna and Puma. The
vegetation is dry deciduous with occasional patches of moist deciduous
species. Tectona grandis plantations are found in almost all districts.
Anogeissus latifolia and Haldina cordifolia occur throughout (Karthikeyan
and Anandkumar, 1993). In Chandrapur and Gadchiroli the vegetation is
comparatively rich as the flora of Bastar district influence it. The growth
of teak is luxuriant.

Nagpur is famous for its oranges throughout India. The climate of
this region is hot and dry (Kamble and Pradhan, 1988). The common trees
of this region are Acacia leucophioea, Aegle marmelos, Anogeissus
latifolia. Bombax ceiba, Boswellia serrata, Bridelia retusa, Buchanania
tanzan, Diaspyros melanoxylon, Phyllanthus emblica, Lagerstroemia
parviflora. Madhuca longifolia var. latifolia. Mallotus philippensis,
Mitragyna parvifolia, Nyctanthes arbor-tristis, Semecarpus anacardium
Soymida febrifuga. Strychnos potatorum, lectona grandis, Terminalia
alata. T. arjuna, T hellirica, etc.

Small trees include Acacia pinnata, Bauhinia purpurea, Butea
monospermq, Cassia fistula, Cassine glauca, Chloroxylon swietenia,
Eriolaena hookeriana, Morinda pubescens, Wrightia tinctoria ssp. rothii,
Ziziphus mauritiana, Z. xylepyrus, etc.

Some common shrubs and undershrubs of this region are Abutilon
indicum, Aeschynomene indica, Baliospermum montanum, Barleria
prionitts, Calotropis gigantea, Crotalaria hirta, Dichrostachys cinereq,
Echinap.i' echinatus, Grewia abufilifolia, Maytenus senegalensis, Mimosa
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Some of the common climbers, both herbaceous and shrubby con-
sist, Basello rubra. Butea superba, Cajamus platycarpus. Canavalia virosa,
Capparis zeylanica, Cardiaspermum halicacabum, Cayratia trifoiia,

Cissus vitiginea, Clitoria ternatea, Coccinia grandis, Cocculus hirsutus,
Ctannienis garcinii, BDinsoorea bufhiﬁ:m Dinfmjg_g n_gjmg_fg;_t (Floringa
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superba, Hem:desmus indicus, Ipomaea hederifolia, I obscura, I. pes-
tigridis, Jacquemontia paniculata, Momordica dioica, Mucuna pruriens,
Mukia maderaspatana, Paracalyx scariosa, Pergularia daemia, Rivea



hypocraferiformis, Teramnus labialis, Tinospora cordifolia, Trichosanthes
cucumering, Vigna aconitifolius, etc.

The herbs which occur frequently are Acalypha malabarica, Amman-
ma multifiora, Andrographis paniculata, Biophytum sensitivum, Boerhavia
diffusa, Caesulia axiliaris, Cyathocline purpurea, Desmodium gangeticum,

Dicliptera verticillata, Emilia rnyﬂhrﬁ}fin Fvolvulus alsinoides, Exacum
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peduncu!amm. Fimbristylis complanata, Indigofera cordifolia, Polygonum
glabrum, Rungia elegans, Sida spp.. Tridax procumbens, Vicoa indica,
etc. Neanotis lancifolia, N. montholoni and Orrhm'rphon ;mii:’dus occur
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representatives are Alloteropsis cimicina, Andropogon pumilus, Apluda
mutica, Aristida redacta, Arthraxon hispidus, Brachiaria eruciformis, B.
reptans, Chionachne koenigii, Chloris virgata, Chrysopogon fulvus, C.
polyphyllus, Coix lacryma-jobi, Cymbopogon martinii, Cynodon dactylon,
Dactyloctenium aegyptium, Dichanthium annulatum, Eragrostis japonica,
Heteropogon contortus, Ischaemum rugosum, Melanocenchris
Jacquemontii, Oryza rufipogon. Panicum psilopodium, Sehima nervosum,
Thelepogon elegans, Urochloa panicaides, Vetiveria zizanioides, etc.

Cuscuta reflexa and Dendrophthoe falcata are common parasites.

A variety of cereals (Hordeum vulgare. Oryza sativa, Setaria italica,
ete.), pulses (Cajanus cajan, Lablab purpureus, Pisum sativum, Vigna spp.
etc.}, ol seeds (Arachis hypogoea, Brassica spp., Sesamum, etc.) and a
host of vegetables (Brassica spp.), condiments {(Phylianthus emblica),
narcotics (Nicotiana tabacum), fruits and Saccharum officinarum are
being cultivated here.

L oncaanently we find o Iot Af wead orariae 'u thaca srnlFvat nlr‘lo
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Mention may be made of Acalypha indica, Biephytum sensitivum, Celosia
argenteq, Digera muricata, Euphorbia prostrata, Gomphrena celosioides,
Hyptis suaveolens, Indigofera trita, Justicia prostrata, Kohautia aspera,
Leucas aspera, Mollugo pentaphylla, Neanotis lancifolia, Oxalis
cormiculata, Psoralea corylifolia, Rungia repens, Sacchavum spontaneum,
Tribulus terrestris, Vaccaria pyramidata, ete.

There are a number of rivers, tanks, rivalets, freshwater ponds and
marshy areas in this region where a number of aquatic species grow. The
most comumon species are Aeschynomene indica, Bacopa monnieri.
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Caesulia axillaris, Dopatrium junceum, Eclipta prostrata, Fuirena
wallichiana, Glossostigma diandrum, Hygrophila auriculata, Iseilema
laxum, Justicia quinqueangularis var, peploides, Ludwigia perennis,
Monochoria vaginalis, Paspalum scrobiculatum, Rotala indica,
Schoenoplectus litoralis, Tvpha angustifolia, Utricularia caerulea, etc.

Interesting plants recorded from Vidarbha

Acalypha lanceolata, Alectra parasitica, A. thompsoni, Allmania
nodiflara var. dichotoma, Ampelocissus fomentosa, Arthraxon lanceolatus
var. echinatus, Brachiaria remota, Bridelia montana, Canscora
sessiliflora, Chiorophytum arundinaceum, Chrysanthellum indicum,
Cleome aspera, C. felina, Crotalaria acicularis, C. hirta, C. laburnifolia,
Datura ferox, Denteila serpyllifoiia, Desmodium brachystachyum, Dimeria
connivens, Distemeon indicum, Eragrostiz coarctata, Fimbristylis
sieberiana, Flemingia nana, Hedyotis coerulea, H. ovalifolia. H,
umbellata, Heltotropium strigosum, Indigofera constricta, Ipomoea
‘petaloidea, 1. sindica, Lasia heterophylla, Mnesithea laevis, Orthosiphon
rubicundus, Osbeckia zeylanica, Pancratium longiflorum, Paspalum
distichum, Schoenoplectus litoralis, Scleria parvula, Themeda laxa,
Theriophonum minutum, Uraria alopecuroides and Utricularia scandens.

FLORISTIC DIVERSITY

The comprehensive Flora of Maharashtra as such has not been com-
piled so far. The most important work available dealing with Flora of
Maharashtra is Cooke’s Flora of the Presidency of Bombay (1901-1908).
Talbot (1909 and 1911) aiso has studied the region thoroughly and sup-
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The major lacuna in Cooke’s Flora is that some regions of present
day Marathwada and Vidarbha have not been included. He has described
147 familics, 999 genera, 2513 species and 162 varieties. The fonner Bom-
bay Presidency included parts of Gujarat, Maharashtra, Goa, Kamataka
and Sind. Even up to 1978, 7 genera, 715 species, 4 subspecics, 104 vari-
ctics and 5 forma have been added to Cooke’s Flora (Karthikeyan, er al
1981}, It has been estimated that at present the Flora of Maharashtra is
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wild. About 827 cuitivated species have been recorded from the state. Of
these 3225 wild species, 963 are monocots (Lakshminarasimhan, 1996).
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The statistical analysis of the Flora of Maharashtra is presented in
table I below, wherein the number of genera and species in Maharashtra
are furmshed familywise and are also compared with those of India, This
table also shows that there are 42 families with one genus and 1 species
only, 37 families with one genus and varying number of species i.e., from
2-40, 27 famtlies with 2 genera and species varying from 2-9, 6 families
with 3 gencra and 3-26 specics, 11 families with 4 genera and 4-26 spe-
cies, 10 families with 3 genera and 6-36 species, 4 families with 6 genera
and 7-17 species, 5 families with 7 genera and 10-46 species, 5 families
with 8 genera and 9-24 species, 4 families with 9 genera and 17-34 spe-

cigs, another 4 families with 10 genera and 12-28 species, ong family with
Il genera and 21 species, 3 families with 12 genera and 24.34 species,
another 3 families with 14 genera and 17-29 species, 2 families with 15
genera and 57-61 species, another 2 families with 16 genera and 22-69
species and the remaining 12 families have both genera and species vary-

ing from 8-110 and 39-376 respectively.

Table I
Floristic Analysis

No. of genera in No, of Species in

Name of the family India Mzha- India Mzhar-
rashtra raghtra
DICOTS
Ranunculaceae 28 4 193 11
Diileniaceae 3 1 12 3
Magnoliaceae 3 1 24 i
Annonaceae 24 g 120 13
Menispermaceae 22 8 43 10
Nymphaeaceae 2 1 7 3
Nelumbonaceae l I 1 1
Papaveraceae 5 1 27 1
Fumariaceac 5 I 67 1
Brassicaceas 64 8 207 9
Capparaceas 7 5 55 28
Resedaceae 3 | 5 1
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No. of genera in No. of Species in
Name of the family India Maha- India Mahar-
TdsIia rasntua
Violaceae 3 2 41 2
Bixaceae (Incl. 2 1 2 1
Cochlospermaceae)
Flacourtiaceae il 5 39 11
Pittosporaceae ] 1 11 2
Polygalaceae 4 2 31
Xanthophyliaceae 1 I 4 1
Caryophyliaceae 28 10 126 i2
Portulacaceac 2 2 8 4
Tamaricaceae 3 1 16 3
Efatinaceae 2 2 8 &
Clusiaceae 3 5 82 12
Theaceae g i 23 )
Dipierocarpaceat 5 2 30 2
Ancistrocladaceae i 1 4 1
Malvadcae 22 15 93 ol
Bombacaceae 3 1 5 2
Sterculiaceae 19 11 68 21
Tiliaceae 8 5 53 36
Elacocarpaceae 2 ] 33 9
Linaceae 4 3 9 3
Erythroxylaceae ] 1 6 1
Malpighiaceae 4 3 25 7
Zygophyllaceae 8 4 21 6
{incl. Balanitaceac)
Geraniaceae 6 2 435 3
Oxalidaceae 3 2 21 9
Tropaeolaceae 1 1 1 1
Balsaminaceae i 1 200 24

Rutaczae 29 14 114 20
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No. of genera in

No. of Species in

Name of the family India Maha- India Mabhar-
rashira rashira

Simaroubaceae 3 2 15 3
Ochnaceae 2 6
Burseraceae 8 4 22 4
Meliaceae 23 14 97 1?7
Dichapetalaceae 1 1 5 \
Olacaceae 7 2 18 3
Opiliaceae 3 I 3 |
Icacinaceae 12 2 22 2
Aquifoliaceae 1 1 25 1
Celastraceae i3 10 &7 21
Rhamnaceae 15 R 68 24
Vitaceae 10 4 94 26
Leeaceae 1 1 15 5
Sapindaceae 18 8 50 12
Staphyleaceae 2 ] 4 I
Sabiaceae 2 ] 15 }
Anacardiacecae 22 10 71 13
Moringaceae 1 l 2 |
Connaraceac 4 2 14 4
Leguminosae {s./.) 167 12 1141 345
Rosaceae 40 2 432 4
Vahliaceae } ! 2 H
Crassulaceae 0 2 71 8
Droseraceae 2 1 4 2
Haloragaceae 3 1 11 2
Rhizophoraceae 8 5 18 8
Combretaceae 8 6 43 17
Myrtaceae 14 1 146 13
Lecythidaceae 5 2 13 3

(incl. Barringtoniaceae)
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No. of genera in No. of Species in
Name of the famiiy India Maha- India Mghar-
rashtra rashtra
Melastomataceae 21 4 150 10
Lythraceae 9 5 51 25
Sonnerahaceae 2 1 4 2
Onagraceae 6 I 49 7
Trapacease | i 3 1
Tumeraceae 1 ! 2 1
Passifloraceae 3 1 24 i
Cucurbitaceae 39 18 99 3%
Begomaceae 1 1 55 7
Datiscaceas 2 ] 1
Cactaceae 1 1 3 2
Ailzoaceae 8 4 11 5
Molluginaceae 1 2 6 6
Apiaceae 72 9 288 17
Araliaceae 17 2 69 3
Alangiacecae | 1 7 2
Mastixiaccae 1 1 7 1
Rubiaceae 113 38 616 92
Asteraceae 166 60 803 143
Goodeniaceae | I 2 1
Campanulaceae 11 4 45 7
(inci, Lobeliaceac)
Sphenocleaceae i 1 1 1
Plumbaginaceae 6 2 10 2
Primulaceae 10 1 183 2
Myrsmaceac 12 4 109 6
Sapotaceae 14 7 49 10
Ebenaceas 1 | 51 12
Symplocaceae 1 1 43 2



1131

No. of genera in No. of Species in

Name of the family India Maha- India Mahar-
rashtra raghira
Oleaceae 10 & 90 14
Salvadoraceae 3 2 4 2
Apocynaceae 47 16 119 22
Asclepiadaceae 57 27 260 68
1 ogamaceae 10 4 34 7
Buddigjaceae i 1 10 1
Gentianaceae 22 7 188 27
Menyanthaceae 3 1 6 4
Hydrophyllaceae 2 I i 1
Puraginaceae 43 g 205, 34
Convolvulaceae 28 16 184 69
Cuscutaceae 1 1 15 6
Solanaceac 17 7 75 26
Scrophulariaceae 62 25 368 i
Orobanchaceae 7 4 32 5
Lentibulariaceae 2 1 36 14
Gesneriaceae 24 4 114 7
Bignoniaceae 20 6 34 7
Pedaliaceae 2 2 4 3
Martyniaceae 1 1 1 |
Acanthaceae 92 45 500 149
Verbenaceae 25 14 145 29
(incl. Avicenniaceas
and Symphoremataceae)
Lamiaceae 72 23 435 76
Plantaginaceae 1 I i2 1
Nyuctaginaceae 4 2 15 6
Amaranthaceae 20 12 60 34
Chenopodiaceae 23 5 69 9

Basellaceae 2 1 1
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No. of genera in

No. of Species in

Name of the family India Maha- India Mahar-
rashira rashtra
Phytolaccaceae 4 I 6 1
Polygonaceae 17 3 163 26
Podostemaceae 3 20
Aristolochiaceae 2 25 3
Piperaceae 3 100
Mynsticaceae 2 25
Lauraceae 17 9 212 19
Hernandiaceac 3 1 9 1
Thymelacaceae 14 1 23 I
Elacagnaceae 2 1 19 1
Loranthaceae 9 7 49 18
Viscaceae 4 1 21 5
Santalaceae 10 2 18 2
Balanophoraceae 3 1 8 3
Euphorbiaceae 84 37 523 118
Ulmaceae 6 3 22 6
Urticaceae 27 12 151 24
Cannabaceae 2 H 2 ]
Moraceae 13 5 122 29
Salicaceae 2 1 64 2
Ceratophyllaceae 1 1 2 2
MONOCOTS
Hydrocharitaceae 9 6 13 9
Burmanniaceae 2 1 8 3
Orchidaceae 184 35 1229 114
Zingiberaceae 23 10 189 28
Costaceae 1 1 2 1
Marantaceae 6 y; 14 2
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No. of genera in No. of Species in

Name of the family India Maha- India Mahar-
rashira rashira

Musaceae 2 2 25 3

Taccaceae 1 1 3

Agavaceae 2 | 18 1

Dioscoreaceae 4 | 34 10

Liliaceae 54 15 249 57

{(incl. Hypoxidaceae
and Amaryllidaceae)

Smilacaceae 2 | 33 3
Pontederiaceae 2 2 3 3
Xyridaceae 1 1 2
Commelinaceae 14 7 90 46
Flagellariaceae 1 1 1 1
Juncaceae 2 | 53 1
Arecaceae 24 7 94 15
Pandanaceac 2 1 17 2
Typhaceae 1 ! 3 2
Araceac 25 i2 126 27
Lemnaceae 4 3 13 5
Allsmataceas 6 4 14 5
Butomacege ] I i 1
Aponogetonaceae 1 1 8 5
Potamogetonaceae 1 1 18 4
Najadaceae 1 ] 14 3
Zannichelliaceae 1 ] 1 1
Ruppiaceae 1 : 1 i
Eriocanlaceae 1 | 70 40
Hydatellaceae 1 1 1 1
Cyperaceae 38 22 545 169

Poacene 264 110 1291 376
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A family wise list of cultivated species in Maharashtra is furnished
(Table ), while the 10 largest families according to number of genera
and specigs 18 given in Table HI and I'Virespectively.

Table 1I
Cuitivated species
Family Species Family Species
Dicots Oxalidaceae 1
Ramanculaceae 1 Averrhoaceae 2
Magnoliaceae 1 Rutaceae 13
Annonaceae 5 Meliaceae 5
Menispermaceae 1 Celastraceae I
Papaveraceae 1 Rhamnaceae 2
Brassicaceac 10 Vitaceae 1
Capparaceae i Sapindaceae 4
Violaceae 2 Anacardiaceac 1
Bixaceae I Moringaceae |
Flacourtiaceae 2 Fabaceae 37
Pittosporaceae 1 Caesalpiniaceae 31
Polygalaceae 1 Mimosaceae 16
Caryophyliaceae 3 Rosaceae 19
Portulacaceae 3 Hydrangeaceae -2
Clusiaceae 3 Crassulaceae 2
Theaceae 2 Combretaceae 4
Malvacege 21 Myrtaceae 32
Bombacaceae 2 Lythraceae 2
Sterculiaceae ] Sonneratiaccac i
Liamaceac 1 Punicaccae 1
Erythroxylaceac 1 Onagraceac 2
Malpighiaceac 5 Passifloraceae 9
Zysopuyllaceas 1 Caricaceae 1
Geraniaccac 1 Cucurbitaceae 16
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Family Species Family Species
Begoniaceae 3 Chenopodiaceae 2
Cactaceae 4 Polygonaceae 4
Alzoaceae 1 Arnistolochiaceae 5
Apiaceae 11 Piperaceae 3
Araliaceae b Myristicaceae 1
Caprifoliaceae 2 Lauraceae |
Rubiaceae I8 Proteaceae 2
Asteraceae 66 Euphorbiaceae 21
Lobeliaceas I Urticaceae 2
Plumbaginaceae 2 Moraceae 13
Myrsinaceae 2 Casuarinaceae 2
Sapotaceae 4 Monocots

Oleaceae 9

Apocynaceae ys, Zingiberaceae 4
Asclepiadaceae 8 Heliconiaceae 2
Periplocaceae 2 Strelitziaceae 1
Buddlejaceac 2 Bromeliaceae 1
Boraginaceae 3 Marantaceae 1
Convolvulaceae 15 Cannaceae 3
Solanaceae 35 Musaceac 1
Scrophulariaceae 9 Hypoxidaceae 1
Gesneriaceae 9 Amaryllidaceae 6
Bignoniaceae 24 Agavaceae 13
Pedaliacese 1 Alliaceae 3
Acanthaceae 23 Liliaceae 5
Verbenaceae 24 Commelinaceae 3
Lamiaceae 17 Arecaceae 41
Plantaginaceas 3 Araceae 9
Nyctaginaceae 3 Cyperaceae 1
A__maranthaceae 3 Poaceae 57




Table 111
Ten !argest families of flowering plants
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SINo. Family No, of genera
1.  Poaceae 1190
2.  Fabaceae (Leguminosae) 72
3. Asteraceae 60
4.  Acanthaceae 45
5.  Rubiaceae 38
6.  Euphorbiaceas 37
7. Orchidaceae 35
8.  Asclepiadaceae 27
9.  Scrophulariaceae 25
10. Lamaceae 23
Tahle 1V

Ten largest families of flowering plants
According to number of species

SLNo. Family No. of species
1. Poaceae 376
2. Fabacegae (Leguninosae) 345
3. Cyperaceae 169
4, Acanthaceae 149
5.  Asteraceac 143
6. Euphorbiaceae 118
7. Orchidaceae 114
8. Rubiaceae 92
9. Lamiaceac 76
10. Scrophulariaceas 71
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PHYTOGEOGRAPHY

The flora of Maharashtra is heterogeneous m composition. The
Deccan traps continue into Madhya Pradesh and Gujarat through
Khandesh, The flora of regions such as Nag-region formed by Nagpur,
Bhandara, Chandrapur and Gadchiroli ditricts, the plateaw of Vidarbha
composed by Wardha, Amaravati, Yavatmal, Akola and Buldhana districts
and the ten districts of Maharashtra such as Raigad, Ratnagiri, Sindhudurg,
Thane, Ahmednagar, Kolhapur, Nasik, Pune, Sangli and Satara with some
part of Sahyadris, and the long, narrow, coastal sirip of Konkan running
through the districts of Bombay, Thane, Raigad, Ratnagiri and Smdudurg
differ becanse the physiography, climate and soil conditions are dif-
ferent.

The flora of Malabar is met with in coastal Konkan, The plants from
the Vindhyan and Indo-Gangetic plains meet those in Khandesh and in
Narmada basin. There is similarity between the plants of Maharashtra,
Madya Pradesh and South Gujarat.

The rainfall and humidity progressively increase towards south and
west. As a result, Sahyadri regions in Karnataka have a rich vegetation of
moist deciduous species and some evergreen species which do not occur
in Maharashtra.

There is a strange resemblance between the flora of Assam and flora
of Maharashtra as illustrated by grasses. One of the reasons for this, is,
because of soils and due to nugranon of species alcmg Garo hills dehyas
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gration of species from Malaya - Burma - Assam - Garo - Vindhyan -
Satpuras - Konkan - Malabar (Mahabale, 1987). This is evidenced by the
occurrence of species like Lilium nilgirense, which grow in E. Himalayas
as well as Nilgiris. The Satpura Hypothesis explains the migration of spe-
cies across the continent of India from East to West and from there to
South through Satpuras. The Junagadh hills, Girnar Parvat and Barda -
dongar have species akin to those in dry parts of Deccan of Maharashtra.
The flora of Saurashtra resemble the flora in deciduous forests of Deccan

and that in drier parts of Konkan like Deogad.

The flora of Khandesh is comparable to South Gujarat and Madhya
Pradesh,
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ENDEMIC PLANTS

It has been estimated that nearly 24 genera (2.2%) and 605 taxa
(18.8%) of plants which are endemic to India are occurring in Maharashtra,
of which 7 genera and 169 taxa are found to ocour only in Maharashtra.
A list of such endemic genera, species and infraspecific taxa of

Maharashtra only is given below

RANUNCULACEAE FABACEAE
Delphinivm malabaricum var. Alysicarpus luteovexillatus
malabaricum Crotalaria decasperma
D. malabaricum var, ghaticum C. naikiana
Thalictrum obovatum Desmodium ritchiei
Flemingia rollae
XANTHO!’HYLLACEAE Galactia tenuiflora var.
Xanthophyilum bombayanum latifolia
G. tenuiflora var. minor
MALVACEAE Indigofera deccanensis
Abutilon ranadet L. santapaui
I trifoliata var, duthiei
CELASTRACEAE 1 trita var. purandharensis
Salacia brunoniana Smithia agharkarit
§. oligantha
RHAMNACEAE Vigna khandalensis
Rhammus purandharensis V. trilpbata var. pusilla
Ventilago madraspatana var. ¥ vexliata var. sepiaria
fructifida
Ziziphus ';':m da LYTHRACEAE
Z. rugosa var. glabra Rotala floribunda
VITACEAE CUCURBITACEAE
Clissus -woodrowii Cucuntis setosus
SAPINDACEAE BEGONIACEAE

Allophylus concanicus Begonia phrixophylia



APTACEAE

Heracleum dalgadianum
Pimpinella rollae
P tomentosa

1 PINDA

Pinda concanense

RUBIACEAE

Neanotis carnosa
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ASTERACEAE
Blumea venkataramanii

Cyathocline purpurea var, alba

C. purpurea var. bicolor
Phyllocephalum hookeri
Senecio gibsonii

APOCYNACEAE
Beaumontia jerdoniana

Tabernaemontana heyneana

ASCLEPIADACEAE
Bidaria khandalense

Brachystelma malwanense

Ceropegia evansii
C. huberi

C. jaimii

C. lawii

C. maccannii

C. mahabalei

C. medig

C. noorjahaniae
C. oculata

C. panchganiensis

Ceropegia rollae
C. sahyadrica
C. saontapaui

C. vincaefolia

NI. FRERFEA
Frerea indica
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Heterostemma deccanense

. SESHAGIRIA
Seshagivia sahyadrica
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. stricta

CONVOLVULACEAE

Argyreia boseana
Ipomoea salsettensis
Operculinag tansgensis

SCROPHULARIACEAE

Lindernia estaminodiosa
L. guinqueloba

ACANTHACEAE

Asystasia mysorensis
Barleria gibsonioides
B. prattensis

B. sepalosa
Dicliptera ghatica

D. nastkensis
Dyschoriste dalzellii
Hygrophila anomala
Hypoestes lanata
Justicia santapaui
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Lepidagarhis bandraensis
Nilgirianthus reticuiatus

IV. SUPUSHPA
Supushpa scrobiculata

LAMIACEAE
Leucas deodikarii

Pogostemon benghalense var.
glaberrima

AMARANTHACEAE

Achyranthes coynei
Amaranthus caturus

EUPHORBIACEAE
Euphorbia concanensis
E. katrajensis
E. khandalensis
E. panchganiensis
Phyllanthus scabrifolius

ORCHIDACEAE
Habenaria foliosa var. foetida
H. panchganiensis
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urcuma inodora
. purpurea
fitchenia cawling

Cy

AMARYLLIDACEAE

Crinum brachynema
C. eleonorae
C. woodrowii

Pancratium sanctae-marige

LILJIACEAE
Camptorrhiza indica
Chloraphytum giaucoides
Dipcadi concanense
D. maharashirensis
D. minor
D. saxorum
D. ursulae
Drimia polyphylla
D. razii
Iphigenia stellata
FProtasparagus karthikeyanii
Scilla viridis

ARACEAE
Amorphophalius konkanensis
Arisaema caudatum
A, sahyadricum

ﬂ-.- o | s o mmdl
Cryptocoryne cognata

APONOGETONACEAE

Aponogeton bruggenii

A. satarensis

ERIOCAULACEAE

Eriocauion bolei
E. rouxianum

E. santapaui

E. sedgwickii

E. sharmae

E. tuberiferum

HYDATELLACEAE
Trithuric kenkanensis



CYPERACEAE

Cyperus decumbens

F woodrowii
Mariscus blatteri
M. konkanensis
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Heteropogon polystachyos
Isachne bicolor

I borii

I swaminathanii
Ischaemum bolei

I bombaiense

I diplopogon

Pycreus bolei L huegelii
P lancelotii L impressum
P malabaricus L raizadae
I santapaui
POACEAE Panicum deccanense

Arthraxon hispidus var, £ paianum

Junnarensis P paianum var. minor
A.hispidus var, sentapaui F. phoiniclados
A. lanceolatus var, raizadae V. POGONACHNE
Coelachne minuta
Dichanthium armatum Pogonachne racemosa
D. compressum V1. PSEUDODICHANTHIUM
D. jatnit Pseudodichanthium
D. maccannii serrafalcoides
D. panchganiensis Sacciolepis indica var.
D. woodrowii intermedia
Dimeria blatter
D. stapfiana VII TRIPLOPOGON
Garnotia arborum Triplopogon ramosissimus
Glyphochloa ratnagirica Tripogon polyanthus

THREATENED PLANTS

Nearly 153 (4.7%) species of flowering plants are under varying

degrees of threat,

~ There are 5 species which have probably become extinct, 19 spe-
<es are endangered, 11 species are vulnerable and nearly 118 specit:s are

TATE Thoon thewndan o3 o Fucide boern beoce Tiobad ammdmamo o, axloa N
are. Thess threatened plants have been lisicd catcgory wise below.
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Extinct species

Cryptocoryne cognata, Drimia polyphylla, Eriocaulon rouxianum,
Habenaria caranjensis and Ipomoea saisettensis.

Endangered species

Abutilon ranadei, Barleria gibsonioides, B. sepalosa, Ceropegia
evansii, C. huberi, C. lawii, C. mahabalei, C. odorata, C. panchganiensis,
C. sahyadrica, C. vincaefolia, Dipcadi maharasherensis, Frerea indica,
Glyphochloa santapaui, Hygrophiia anomala, Lepidagathis bandraensis,
Pogostemon stocksii, Salacia brunoniana and Scilla viridis.

Vulnerable species

Aponogeton satarensis, Belosynapsis vivipara, Capparis rheedei,
Cryptocoryne cognatoides, Dichanthium maccannii, D. woodrowii Dipcadi
saxosum, Iphigemia magnifica, I stellata, Nogra dalzellii and Rotaio
ritchiei,

Rare species

Achyranthes coynei,- Allophylus concanicus, Amorphophailus
sylvaticus, Arisaema caudatum, A. murrayi, Arthraxon lanceolarus va.
meeboldii, Arundinella tubercuiara, Begonia phrixophylla, Bhidea
burnsiana, Bidaria cuspidata, B. khandalensis, Canscora concanensis,
Ceropegia attenuata, C. fantastica, C. jainii, C. maccannii, C. media, C.

naarjahaniae C. oculata, C. rollae, C.- santapaui, Chiorophytum

i ) £ r Y P dass s meedans. I g vrpppgry LIy Ny Syepey X ¥ SN
UU’II"IH“"H"I, LN g&uubum L OEIICTINE ﬂ’llﬂl‘llu L OFTRELIFIG rma.:mnu L.

katschyi, C. paleata, Crinum eleonofae, Cmtaiai'm lutescens, C.
priestleyoides, Cyanotis cerifolia, C. fasciculata, C. pilosa, C. tuberosa,
Cyathocline lutea, Danthonidium gammiel, Decaschistia trilobata,
Dendrobium microbulbon, Derris thothathrii, Dichanthivm armatum, D.
compressum, D. oliganthum, D. panchganiensis, D. paranjpyeanum,
Dimeria blatteri, D. hohenackeri, D. stapfiana, D. woodrowii, Dipcadi
minor, D. ursulae, Drimia polyantha, D. razii, Elacocarpus munronii,
Erinocarpus nimmonti, Eriocaulon fysonii, Eu!aph:a ramentacea,
uuynuu'hu i‘uuu;:mu, E. pﬁﬁﬂngaﬁiéﬁiii, E aﬁuualmm, rlt:mmg:u
gracilis, Garnatia arborum, Glyphochloa acuminata, Habenaria

panchganiensis, Heracleum aquilegifolium, Heferopogon polystachyos,
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Heterostemma decconense, H. urceolatum, Hoya alexicocca, Hygrophila
pinnatifida, Hypoesies lanata, Indopoa paupercula, Ipomoea clarkei,
Isachne lishoae, Ischaemum bhombaiense, I raizadae, I ritchiei, I
santapaui, I thomsonianum, I. travancorense, I. tumidum, Kalanchoe
vlivacea, Lepidagathis lutea, Murdannia crocea ssp. ochracea, M.
dimorpha, M. versicolor, Nanothamnus sericeus, Neanotis carnosa, N,
montholoni, N. rheedii, Ophiuros bombaiensis, Oropetium roxburghianum,
Paracaryopsis malabarica, Pogonachne racemosa, Pogastemon
salicifolius, Polyzygus tuberosus, Pseudodichanthium serrafalcoides,
Pseudoxytenanthera ritcheyi, Psilotrichum sericeum, Pterospermum
reticulatum, Rungia crenata, R linifolia, Scleria psilorrhiza, Scurrula
stocksii, Senecio dalzellii, Seshagiria sahyadrica, Smithia agharkarii, Sor-
ghum deccanense, Spehenostylis bracteata, Theriophonum dalzellii,
Trilobachne cookei, Tripogon capillatus, T. jacquemontii, T, lisboae,
Triplopogon ramosissimus, Tvphonium bulbiferum, Vepris bilocularis,
Vigna khandalensis and Wiesneria triondra.

ECONOMIC USES

Many of the forest trees of Maharashtra are useful from various an-
gles such as timber used in construction activities and making furniture,
preparng plywoad ete, (Tecfona grandis, Albizia chinensis, Chloroxylon
swietenia, Chukrasia tabularis, Dalbergia paniculata, etc). Species like
Acacia lencophloea, Albizia amara, Anogeissus latifolia, Bauhinia
purpurea, Bridelia retusa, etc. are useful in making agricultural imple-
ments. Halding cordifolia wood 18 useful in making paneliing for railway
camiages. The wood of Acacia nilotica, Acronychia pedunculata, Aegle
marmelos, Allophylus cobbe, Gmelina asiatica, etc, are useful in making
charcoal.

The Bamboos such as Bambusa arundinacea, Dendrocalamus
strictus and Pseudoxytenanthera riicheyi are in great demand for various
rural industnies and is a valuable raw material for paper, pulp and rayon
production. These are important next only to Tectona grandis.

Grasses such as Andropogon pumilus, Apluda mutica, Aristida spp
Heteropogon contortus, etc. are useful for fodder, both for grazing as well
as cut and dned, thatching, fibre, distillation of oil, etc.

The root fibres of Vetiveria zizanioides (Khas) are made into scented
mats.



1144

Cymbopogon citratus, C. martinii and C. nardus yicld oils, The
sterns and roots of Acacia lencophloea, Butea monosperma, Grewia
tilicefolia, Helicteres isora, Thespesia populneg, etc. provide useful
fibre.

Tha havl: AF e sdladina Amnoniocea Foididim I Paddn i pnbs
ALl WL D LFL SRR I FEERLAE P, .!'J-!!USFIJ-!PI-IJ AR, LI PRI rﬁsmu,

Caesalpinia sepiaria, Cassia fistula, Emblica officinalis, Lagerstroemia
parviflora, Terminalia chebula, Wrightia tinctoria, etc. yield tannin.

Dyes are obtained from the bark of species like, Acacia nilovica,
Artocarp:. v hoterophyllus, Morinda pubescens, Terminalia crenulata, etc.
The heartwood and underground portions of Santalum album possess the
famous and expensive Sandalwood oil.

Hitchenia cauling provides starch. The leaves of Acacia nilotica,
Aegle marmelos, Albizia lebbeck, Haldina cordifolia, Hardwickia binata,
etc. provide fodder. The leaves and branches of Borassus flabellifer, Butea
monospermd, etc. are useful in thatching of huts.

The fruits of Annona squamosa, Phyllanthus embiica, Mangifera
indica, Spondias pinnata, Syzyglum cumin, etc., are edible,

The seeds of Actinodaphne hookeri, Garcinia indica, Madhuca
longifolia var. latifolin, etc. vield oil. The fibres of Bombax ceiba are used
in stuffing pillows and matiresses.

Gums are extracted from Acacla nilotica, Anogeissus latifolia,
Boswellia serrata, Pterocarpus marsupium, Sterculia urens, eic,

and Puls
5 NG ruscy

Cereal
LEFEEL

Cajanus cajan, Cicer ariefinum, Echinochloa frumentacea, Hordeum
vuigare, Oryza sativa and many other crops are being cultivated.

Vegetables

Abelmoschus esculentus, Allium cepa, Brassica spp., Daucus carota,
Luffa acutangula and many other vegetables are being cultivated.
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VULNERABILITY AND MAJOR THREATS

The plant diversity of Maharashtra is increasingly affected by vari-
ous factors, both biotic and abiotic. The threats in the former category
mclude over exploitation of natural resources, habitat destruction due to
urbanisation of increased population and forest land grab for more culti-
vation, felling of forests, overgrazing, dam construction and hydro-elec-
tric projects and pollution of environment including industrial and other-
wise, mining, etc. To name a few, some of the recent projects like the
Enron Power Project located in 2 remote village, Dabhol on the Konkan
coast, the Konkan Railway Project, a Rail line along the west coast
covering ¢ca 760 km stretch from Roha in Maharashtra to Mangalore in

L aremntalin Doalnes T ol ncde: noemeemioes P prer ) T revemmrn ]

Taidb Hoboiicl, Jadicdia LARS Lfllj L P HIM\.-I AR Ll\-l-lull 111 LAMNILE Tﬂlﬂ., 1 i.im..
district, the Dimbhe Dam, meant to irrigate the area, etc. have caused
ripples and has generated a lot of heat and public controversy. The West-
em Ghats in Maharashtra have been subjected to intensive developmen—
tal ﬁi.,uvu.y TﬁSuiuug in the denudation of the hills. The natural threats
include earthquakes, dissimilar rainfall pattern in various regions like
Konkan, Marathwada etc., floods, droughts, extreme temperatures in dry
areas somectimes causing famine conditions, landslides, soil erosion,
diseases, forest fires and pressure from weeds and aliens, etc. Besides,
the hydrological conditions at sea affect the mangrove vegetation in the
coastal regions.

CONSERVATION MEASURES

The above gaid various threats affecting the nhvl‘nr]wer‘:lt‘v should

=AY Al Rl AL S RER Ll SRR ISS ALAE WEE L BLE

be taken care of to conserve it. Developmental activities arc inevitable in
any developing society but efforts should be made to make use of the eco-

systems in a sustainable manner, which means a balance has to be achieved
between the two,

The hill chain of Western Ghats has been recognised as one of the
World’s 18 biodiversity hot spots, i.c. region of high levels of biodiversity

under threat of ranid loss Maharashirs has a la strtar of o
AOMAINE ALIDT . UYL mmaauuq- llﬂﬂ‘ ﬂ- lﬂ-lsh lllrl-lll-uhl Vl- Dﬁ\iiw E,IUTUD

(‘Dev rais”), which represent relict type of vegetation and conserve many
rare and threatened plants. Earlier these were protected due to the fear of
the ruling deity but due to education, belief in the supernatural is dimin-
ishing and so these have to be managed properly by educating and
creating awareness among people. The Government has also dectared 5
National Parks and 24 Wild Life Sanctuaries which is an essential part of
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conservation. These also shonld be managed effectively. Besides this in
situ conservation, e¢x-sifu measures have also to be adopted through

biotechnology and smultiplication in botanical gardens, ete. Sincere Non
Govermnmental Organisations have also to be roped i to educate the masses,
for proper and cffective conservation of plant diveraity,
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Carvia callosa, and Nilgirianthus reticulatus on the upper slopes and
Glochidion ellipticum, Ixora brachiata and Olea dioica in the
foreground at Konkankada, Ahmednagar dist.
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A view of dry dffciduuus forest on the banks of Penganga river
‘r’avatma] dist. showing Terminalia arjuna, Madhuca
longifolia var, latifolia and Tectona grandis, etc.
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MANIPUR

A. 8. Chauhan

The state of Manipur with a geographical area of about 22,347 sq
km in North eastern part of India, lies between 23° 47' - 25°41' N Latitude
and 93°61' 94°48' E Longitude. The state is nature’s paradise for its
wild fauna and flora in general and rich heritage of wild orchids in par-
ticular. The botany of state attracted the attention of many British ex-
plorers like G. Watt, 1881-82; C.B. Clarke, 1885; A, Meebold, 1906 - 07;
Sir Anandale, 1921; D.C. Kaith, 1932; N.L. Bor, 1938, 1942, 1948 and
1960 and Kingdon Ward, 1927, 1935 and 1945. Later, UN. Kanjilal, the
then forest officer with Govt. of Assam made extensive collections from
Manipur for the publication of Flora of Assam.

Mampur, a smali iand iocked hilly state, iving just north of tropic
of cancer is bounded on the north by Nagaland, on the south by Mizoram
and Chin hills of Myanmar, on the east by Chindwin district of Myanmar
and on the west by Cachar and north Cachar district of Assam. It has a
large central valley covering an area of about 1,545 Sq km with high hills
surrounding the valley. The State has an elevation of 550-3600 m mst.

The main rivers of Imphal valiey are Imphal, Iril, Thoubal, Nambu
and Nambol. The first three are rising in the hills to the north, flow east-

ward +m tha T Altals and An ast Eall wmtn it whila the dbhar toon vios in narth
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and north-west and fall into the Loktak lake. The hill river Barak and its
tributaries, on the Western park of the state are perennial, very deep and
swift.

is one of the chief and the most striking feature of Manipur. The surface
of water is everywhere dotted with floating islands, composed of matted
rots of aquatic plants, which are used by the local people for fishing.

The Loktak is the largest lake, having an area of ca 100 sq km and

The minimum temperature ranges from 1 - 3° C, rarely it goes dowm
10 -1° C, at whereas in the minimum temperature remains a little high.
The monthly mean temperature rises steadily and reaches highest 32 - 38°
C_d}lﬁngthc month of August and September then goes down and reach
minmum in Jannary.



1154

The annual rainfall at Imphal is 2040 mm, at Kungpokpi 1600 mm,
at Ukhrul 1780 mm, at Tamenglong 1602 mm, at Moreh 2010 mm, at
Chandel 3230 mm, at Churechandpur 3055 mm, and at Jiribam 3430 mm.
The humidity at Churachandpur remains highest throughout the vear, while
at other places e.g. Tamenglong, Senapati and sometimes at Jiri and Moreh
it goes down and varies from 80% - 92 % depending upon the other
factors. Generally, it has been observed that humidity goes down to the
lowest during March (45 %). The low humidity combined with an cast
wind, which often reaches the force of a gale resuits in a period during
which grassland and deciduous forest dry up and forest fire becomes a
common feature at this time of the year.

VEGETATION

The .climate of Manipur ranges from that of tropical plains to

tormeaentas nnd ol ntrum h lto nnAd 10 nlir:rnni‘nrlnnr‘ t'ut hioh roawnfall and
Mll!]\llm LI nuv FMW RAILE 13 Wl Bl J’ I-L'I-EI-L AebiIlEchlLl Clilb]

humidity. The sotl too ranges from new alluvial, old alluvial to laterite
and in general is rich in organic matters, iron content but very low or
sometimes deficient m Boron, Calcium and Zinc. The pH of soil usually
ranges from 4.5 - 5.5, Due to these various factors, the state represents
one of the richest botanical treasure house of the country.
Phytogeographically, C.B. Clarke (1889) classified the whole of north-
eastern region in two distinct regions ie. Assam and Eastern Himalaya.
Sir J.D. Hooker (1906} in his phytogeographical divisions of India, placed
Manipur in subzone Northern Myanmar of his 8th division, which includes
the Garo, Khasi, Jaintia, Naga, Patkoi and Manipur hills, Besides, he made
sporadic mention about the plants of Manipur in his monumental work
“Flora of Bntish India” Chatterjee (1962) followed Clarke and treated
Assam as an area distinct from the Eastern Himalaya becanse of its unique
flora. Ridley (1942) is of the opinion that a definite conclusion can not
be drawn till the full knowledge of plant distribution of the present and

the naot a';n nat iy ndarctand Hascovrar tha Ffaracte nf tha Waninne
L P“. L LAV ‘m: AR IS A, A AW TT e Fiwdy WY DGR WD LAE R J.I'lﬂ-ll-l].-lu-l

have been classified by different authors based on various criteria. Kaith
(1936) classified the forest of Manipur into four major types. Deb (1961)
also classified the forest depending upon the Clementsan system. These
earlier workers have laid more emphasis on floristic compositon in their
clasifications. Singh (1971) has classified the forest of Manipur into (i)
Tropical wet evergeen (i)} Tropical moist deciduous (iti} Sub tropical broad
leaved (iv) Sub tropical pine and (v) Montane wet temperate forest. There
is usually a distinct correfation between altitude and vegetation. From
this point of view, vegetation of the whole north-castern region can be
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classified into three major types, viz. (a) Tropical (b) Temperate and (c)
Alpine with their intermediate types. Sahni (1969, 1981) while highlight-
ing the floral wealth of Eastern Himalayas the following forest types viz
(1) Tropical evergreen (2) Sub tropical (3) Ternperate (4) Sub alpine and
(5) Alpine to arctic, Based on previous works on classification of the
vegetation types and observations made, the forest of Manipur can be
classified into the following types

Tropical moist and dry deciduous forest,
Tropical evergreen and semi evergreen forest,
Sub tropical mixed forest,

Sub tropical pine forest,

Sub tropical and temperate grassiands.
Temperate forest, and

Sub alpine vegetation ete.

B W

= o

Tropical moist and dry deciduous foresi

[u—y

The tropical moist and dry deciduous. forest are confined up to an
altitude of 900 m. Besides the Imphal valley, such forest are also met at
Tamenglong, Senapati in north-west, at Vangoi, Bishenpur in south west,
at Jiri and Tipaimukh areas in west and at Moreh and Chandel m south
east Manipur. It is imperative to mention here that typical natural
deciduous forest do not occur any where in the state of Manipur but are
only sub climax or man made forest. These forest are characterised by
seasonal leaf shedding and profuse flowering of the trees, The man made
deciduous forest are much extensive in their distribution and include many
economically important tree species like Albizia lebbeck, A. procera,
Artocarpus chama, Anthocephalus chinensis, Bischofia javanica, Bombax
cetha, Dipterocarpus tuberculatus, Duabanga grandifiora, Gmelina
arborea, Haldina cordifolia, Kydia calycina, Lagerstroemia parviflora var.
reginae, Spondias pinnata, Salmalia malabarica, Sterculia villosa, Tectona
8randis and Tetrameles nudiflora, e,

The .second storey is composed of Aglaia hiernii, Bauhinia
Purpurea, B. vagriegata, Callicarpa arborea, Canarium strictum, Careya
arborea, Chukrasia tabularis, Cryptocarya amygdalina, Dalbergia sissoo,
Dysoxylum alliarium, Melia dubia, Persia villosa, and Turpinia pomifera,
®tc. The shrubby layer is often gregarious and forms an impenetrable
thicket during rainy season, The major components are Allophyllus cobbe,
Buddleja asiatica, Clerodendrum kaempferi and Desmodium spp., etc.
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Lianae are fewer but scandent shrubhs viz. A4 spidnnrern Bridelia,
Combretum, Entada, Hiptage, Mussaenda, Phanera, Spatholobes,
Tinospora, ete. along with the species of Vitaceae and Menispermaceae.
The undergrowth of these forest vary from place to place according to
changes in ramnfall and soil composition. In most of the places species of
Desmodium, Licuala, Phlogacanthus, Impatiens, Mimosa, Oxalis, etc
form dominant undergrowth, In open arcas, Chromolaena, Eupatorium,
Lantana and Mikania grow profusely without any competition. Bamboo
thickets are also found everywhere in these forest as succssional vegeta-
tion in jluin abandoned areas. Avenue trees viz. Acacia melanoxylon and
Parkia atimoriana are commonly seen on the both side of roads in the
valley, especially Imphal - Ukhrul road. The voung fruits of Parkia arc
eaten as vegetable and ‘Chatani’ also.

2.  Tropical Evergreen and semi evergreen forest

The tropical evergreen and semi evergreen forest are confined upto
an elevation of ca 1200 m with an average annual rainfall of 3000 -~ 4000
mm coupled with high relative humidity. Due to the effect of
physiographic, edaphic and other exogenous factors, these forest seldom
form continuous belts in the state, but harbour rich species diversity. Such
forest are now restricted to inacessible hills as well as near catchment
areas unsuitable for cultivation or to areas protected as reserved forest.
These forest display a close canopy of trees with a dense and rather im-
penetrable herbaceous growth. The bewildering wealth of species of these
forest are not often common to all these areas, even the dominant species
also differ from area wise.

The top canopy vegetation is composed of trees hke Aglaia hiernii,
Atlanthus inregrijblia ssp. calcing, Anrhacephalus chinensis, Arracarpus
"fff?ﬂpﬂyllﬂ-i, Lananum Mncmm, Lﬂﬁlﬂﬂﬂpbl.'}' GGJIN”ILHFPU,
tribuloides, Cinnamomum glaucescens, Dipterocarpus tuberculatus,
Duabanga grandifiora, Elaeocarpus floribundus, E. prunifolia, E.
warunua, Mesua ferrea, Stereospermum colais, Terminalia bellirica, T,
citrina, T. myriocarpa. The middle storey which is almost obscure is com-
prised of Alstonia scholaris, Bischofia javanica, Dillenia indica, D.
pemtagyna, Dysoxylum  binectariferum, D. gobara, Garcinia cowa,
Magnolia griffithii, Mangifera sylvatica, Michelia champaca, Phoebe
goalparensis, Prerospermum lancifoliuvm, Sapium baccatum, Schima
wallichii and Syzygium cumini, etc. The lower most storey of trees in these
forest is represented by Alangium barbatum, A. chinense, Antidesima
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bunius, Brassiopsis glomerulata, Callicarpa arborea, Cinnamomum
glaucescens, Goniothalamus sesquipedalis, Litsea cubeba, Macaranga
denticulata and Macropanax undulatus. Of the various large shrubs or
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decurrens, Aralia armata, Boehmena macrophyila, Camellia kissii,
Canthium angustifolium, Coffea khasiana, Leea edgeworthii, Maesa
indica, Microtropis discolor, Murraya paniculata, Phlogacanthus
curviflorus, etc. The conspicuous lianas intertwining the trees in these
forest are Acacia pennata, Beaumontia grandiflora, Cayratia japonica,
Cissus assamica, Dioscorea spp., Entada rheedei, Hodgsonia macrocarpa,
Paederia foetida, Tetrastigma spp. and Thunbergia grandiflora, ete.

The ground in these forest is dark and motist due to lofty tregs with
thick canopy and has a thick layer of undisturbed humus and has fleshy
fungi as well as saprophytic flowering plants, The commaon herbs in these
forest are Costus speciosus, Curcuma spp., Glycosmis arborea,
Hedychium spp., Panax pseudoginseny and SpBGlES belonging to the
families Acanthaceae, Asteraceae, Balsaminaceae, Bcgnniaceae
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lindelyana, Paphiopedilum spicerianum, Phaius flavus, P, tankerviiliae,
Tropidia spp., etc. are scattered in the ground layer.

Epiphytes and other climbers are Aeschynanthes bracteatus, A.
superba, Agapetes variegata, Pipper spp., Pothos catheartii, P. scandens,
Rhaphidophora decursiva, R. lancifolia, etc. and the stem parasites viz,
Cuscuta mﬂem Dendrophthoe falcato, Helixanthera ligustring, Scurrula
gracilifolia, S. parasitica and Taxilus spp., etc. The tree trunks these
forest are moss laden and hosting multitudes of epiphytic orchids, fems,
fern alties, bryophytes and lichens.

3. Sub tropical mixed forest

Sub tropical mixed forest are confined at the altitude from 1000 -
1800 m. Rainfall also varies from 200 - 3500 mm or more in certain areas.
Such forest are spread over in different parts of the state, with a quite
varied floral constituents from place to place based on the local climatic
and edaphic conditions. The climatic climax forest are seen scattered
and never form a continuous stretch of vegetation not only in Manipur
but also whole of the north eastem region. The trees are generally dwarf
and of a bushy appearance as compared with that of the tropical zone.
Plant buttresses are rare in these forest. Shrubs and herbaceous layer are
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well marked and form impenetrable thickets at certain places. The trees
height in peneral are upto 20 m high with evergreen to semi evergreen
appearance depends on the multitnde of rainfall, temperature, soil in tha¢
arca. The major components in these open forest are, Alnus nepalensis,
Albizia chinensis, Betula alnoides, Corylopsis himaleyana and species of
Artocarpus, Dysoxylum, Elaeocarpus, Magnolia, Michelia, Schima,
Terminalia, etc. The second storey is composed of Acer oblongum, Albizia
odoratissima, Bischofia javanica, Brucea mollis and Anneslea fragrans,
etc. Besides, the common shnubby species are Debregeasia longifolia,
Euryva nitida, Maesa indica, Mussaenda glabra, Neillia thyrsiflora,
Toddalia asialica and various species of Acanthaceae, Araliaceae,
Myrsinaceae and Verbenaceae, ctc. Usually tree trunks have luxuriant

gpiphytic growth.
4,  Sub tropical Pine forest

Such forest occur at an elevation of 900 - 1300 m, in the moderate
rainfall areas of the state. These pine forest are interspread by a few tree
species such as Engelhardtia spicata, Quercus griffithii, Schima wallichii
var, khasiana, etc. Pinus kesiya (Khasi Pine) occurs in pure patches with
undergrowth of broad leaved species e.g. Daphne papyracea, Myrsine
semiserrata, Rubuys ellipticus, Rhus spp. and Viburnum spp., etc. Pinus
kesiva, being one of the fast growing trees of this region, the state forest
department has introduced it at high altitude at suitable climatic cond:-
tions. The floor with a thick carpet of pine needles is devoid of any plant
growth except in small clearings where Anemone rivularis, Artemisia
nilagirica, Crotalaria ferruginea, Desmodium heterocarpum, Smithia
hlanda, etc., add to the nitrogen content of the soil in these forest. Most
of the herbaceous flora cither killed or lic dormant during winter. The
orchid species belonging to  Bulbophyllum, Cymbidium, Dendrobium,
Eria, Luisia, Ofochilus, Pholidota, Vanda, ¢tc., are quite common in these
forest. Several terrestrial and epiphytic ferns also form gregarious patches,
some of them are Dicranopteris linearis, Lepisorus excavatus, L.
thunbergianus, Lycopodium clavatum, Selaginella chrysocaulis, Blechnum
orientale, Cyclophorus flacculsum, Pteridium aguilinum, Pyrosia mannii
and P mollis. Grasslands or savannas that occuring in ripahran flats and
slopes are not of a climax type. These grasslands have developed only
at a result of removal of original forest cover. At some places Rhododen-

dron spp. are also seen sporadically.
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5. Sub tropical and temperate grassland

The grassland where ever present are a biotic climax due to removal
of original forest cover. The rolling grasslands around Lamatol,
Chingmairong, Mao, Shugnu, Litan, Ukhrul, Thoubal and Chandel areas
can be seen sporadically. The effect of demuding of forest is every where,
and large herd of cattle is common feature of this area. The most of the
rounded hillocks within Imphal valley rise up exposing their barren red
dry heads, which on closure inspection are seen to bear the stumps of old
pine trees, ruthlessly chopped down for fuel wood, followed by excessive
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cover. The dominant grasses in these areas are Arundinella bengalensis,
Chrysopogon aciculatus, Imperata cylindrica, Saccharum spp. and
Thysanolena maxima, etc. In some other areas, the association of Agrostis
micrantha, Brachypodium sylvaticum, Coelorachis striata, Cymbopogon
khasionus, Ergrostis nigra,etc. are seen. These grasses are associated with
sedges like Carex speciosa, C. phacota, Cyperus rofundus and species
of Burmamaceae, Enocaulaceac, Lihiaceae and Zingiberaceae, etc. The
species of Asteraceae, Balsaminaceae, Malestomaceae and Polygonaceae,
etc. are also poorly represented in these areas. Besides, the insectivorus
plants viz. Drosera peltata and Utricularia spp. also grow in the
grassland A rare and endemic species of Liliaceae i.e. Lilium mackiiniae
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rolling grassiand in the Ukhrul district of Manipur and shows a restricted
range of distribution. Recently, this species has also been collected from
the Dzukou valley.

6. Temperate forest

The temperate vegetation is usually found at an elevation of 1500 -
2500 m and confined to smalt pockets at Ukhrul, Chingsaw, Mao, Koupru,
Iapvo, and Saramati areas in the Manipur. These are close evergreen forest
of medium height trees and the trees more than 20 m in height are rarely
met within these forest. Large and old trunks are festooned with mosses,
forns and other epiphytic growth. At lower ¢levation, the forest show a
mtermixing of elements from tropical and sub tropical zone and species
composition changes gradually with the increase in the altitnde. It is per-
tinent to point out that sub-tropical vegetation and temperate vegetation
sometimes appear side by side, under apparently similar environmental
conditions where sub tropical and temperate zones are not well defined
as in other parts of north eastern region. The dominant species in this
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zong are Acer oblongum, Alnus nepalensis, Betula alnoides, Castanopsis
armata, Cinnamomum bejolghota, Elaeocarpus braceanus, Engelhardtia
spicata, Exbucklandia populnea, Lithocarpus dealbatus, Magnolia
insignis, Pinus kesiya, Prunus cerasoides, Quercus griffithii, Rhododen-
dron arboreum, R. johnstoneanum, R. triflorum and Symplocus spp.,
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Thereis a gradual change in the composition of species dwermty with the
increase of altitude. At higher elevation, Rhododendron spp., predomi-
nate with Prunus, Rubus, Spirea and other members of Rosaceae. The
mountain bamboo brakes Arundinaria maling are found throughout the
moist temperate forest.

In the shrubby layer predominate taxd are Celastrus paniculatus,
Eurya acuminata, E. ritida, Hlicium griffithii, I manipurense, Macropanax
oriophylium, etc. The herbaceous layer in this zone comprises of Galium
rofundifolium, Hedyotis scandens, Ophiopogon dracaenoides, Pilea
hookeriana, Piperomia pelludosa and Begonia spp., ete. The other fas-
cinating group of plants because of their long lasting omamental flowers
is Orchids, which include many highly ornamental specics belonging to
the genera, viz. Aerides, Bulbophyllum, Coelogyne, Cymbidium
Dendrobiuvm, Paphiopedilum, Phaius, Renanthera, and Vanda, etc

The ferms and forn albies like  Asplenium laciniatum, Athyrium
drepanopterum, Lycopodium clavatum, Selaginella chrysocaulis,
Lygodium japonicum, Pteris biaurita, Pleopeltis spp., Plegiogyria spp.
and Microsorium spp., etc are predominating. Besides, the other herba-
ceous species belonging to Ranunculaceae, Rosaceae, Begoniaceae,
Asteraceae and Poaceae, etc. are commonly seen. Sapria himaiayana, an
interesting root parasite on Cissus elongata could aiso be collected from
temperate forest of Koupru hills of Manipur.

. Sub alpine vegetation

The subalpine vegetation occurs at an altitude of 2500 m and above
in Chingsaw, Japvo, Koupru, Sirobhee and Sorma hill ranges of Manipur,
wivee the vegetation changes from temperate to sub alpine type. It is
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characterised by a typical dense growth of small crooked gnarled and
stunted trees and shrubs, The dominant species are Aconitum elwesii, A.
nagarum, Agapetes witravivides, Berberis manipurana, B. sublevis var,
sublevis, B. sublevis var. microcarpa , Corydalis chaerophylia,
Hypericum monanthemum, Mahonia manipurensis, M. roxburghii, Rho-
dodendron elliottii | R. macabeanum, R. maddeni ssp. crassum, R wattii,
Selinum striatum, Spiraea callosa and Carex manipurensis, etc. Two
species of rare and interesting gymnosperms i.e. Cephalotaxus griffithii
and Cephalotaxus mannif, have also been collected from this state.
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and Swertia spp. also occurring in this zone, The forest ﬂour is covered
by a few herbaceous members of the families Ranunculaceae,
Caryophyllaceae, Papaveraceae Fumanaceae, Brassicaceae, Rosaceae,
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etc., as small or sometimes stunted clomps.
FLORISTIC DIVERSITY

Hooker {1906) recognized the following ten as the most dominant
families of flowering plants in India, based on the total number of
species, Orchidaceae, Leguminosae (5. 1), Poaceae, Asteraceae, Rubiaceae,
Acanthaceac, Euphorbiaceae, Lamiaceae, Cyperaccae and
Scrophulariaceae. In comparision to this, the first ten families in the
Manipur state are QOrchidaceae {ca 226 species), Poaceac (ca 200 spe-
cies), Leguminosae (ca 168 species), Rubiaceae (ca 84 species),
Asteraceae (ca 83 species), Euphorbiaceae (ca 32 species), Acanthaceae
{(ca 50 species), Cyperaceae {ca 49 species), Rosaceae (ca 46 specics)
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Dendrobium (41 spp.), Polygonum (23 spp.), Impatiens (17 spp. and 4
varieties), Ficus (17 spp.), Coelogyne (16 spp.), Carex (15 spp.), Crotalaria
(14 spp.), Cypem.sr Cymbidium and Jasminium (13 SPpp. )} each. About
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2376 species belonging to 1052 different genera spread over 203 families
are found. The ratio of dicot and monocot species is 2.56; 1, while the
ratio of dicot and monocot genera is 4.97 : 1. In the state the dicot flora is
spread over 169 familics. Not a single angiosperm family is endemic to
this state. The dicot families Nelumbonaceae, Bixaceae, Tamaricaccae,
Actinidiaceae, Geraniaceae, Tropacolaceae, Erythropalacéae, Connaceae,
Motgaceae, Saxifragaceae, Rhizophoraceae, Sonneratiaceae, Punicaceae,
Trapaceae, Caricaceae, Datiscaceae, Aizoaceae, Nyssaceae, Dipsacaceae,
Sphenocleaceae, Pyrolaceae, Monotropaceae, Sarcospermaceae,
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Polemoniaceae, Hydrophyllaceae, Pedaliacaceae, Cuscutaceae,
Basellaceae, Phytolacaceae, Podostemaceac, Rafflesiaceae, Saururaceae,
Proteaccae, Elacagnaceae, Buxaceae, Cannabaceae, Myricaceac,
Salicaccag, Ceratophyllaceae are represented by a single genus having a
single species each. Some of the other poorly represented are
Lardizabalaceae, Schizandraceae, Pittosporaceae, Portulacaceae,
Crassulaceae, Caciaceae, Alangiaceae, Buddicjaceae, Menyanthaceae,
Plantaginaceae and Chioranthaceae, which have been represented by a

smglegenus and two species each. Eachufthefammes Sunarauha.cm
Droscraceae, Hamamelidaceae, Molluginaceae, Orobanchaceae,
Aristolochiaceae, Juglandaceae and Betulaceae have been represented by
two genera and two species each.

Table 1
Dominant Families of phanerogams

o
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SINo  Family Genera Species
1.  Qrchidaceae 66 226
2. Poaceac 87 200
3. Leguminosae (5. /) 65 168
4.  Rubiaceae 35 84
5.  Asteraceae 63 83
6.  Euphorbiaceae 25 52
7.  Acanthaceae 22 50
8. Cyperaceas 10 49
9. Rosaceas 14 46
10. Lamiaceae 32 43
Table 1I

Dominant Dicot families by number of species
SLNoe  Family Genera Species
1. Leguminosae (k. 1) 65 168
2.  Rubiaceae 35 24
3. Asteraceae 63 83
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SINo  Family Genera Species
4,  Utrticaceae 21 80
5.  Euphorbiaceae 25 52
6.  Acanthaceac 22 50
7.  Rosaceac 14 46
8. Lamiaceae 32 43
9,  Lauraceae 10 39
10.  Scropbulariaceae 18 36
Table 111
Dominant families of Monocet by number of species
SiNo Family Genera Spc-r:iﬁ:s
1 Orchidaceae 656 226
2 Poaceae 87 260
3 Cyperaceae 10 49
4.  Zingiberaceae 12 29
5.  Liliaceae 14 27
6.  Araceac 12 25
7 Commelinaceac 8 17
8.  Arccaccae 9 16
9.  Dioscoreaceae 1 8
10. Smilacaceae 2 18

The herbaceous family Ranunculaceae is well represented in this
state with endemic species like Aconitum elwesii, A. nagarum and Clematis
apiculata along with other nine species of Clematis, etc. Primitive fami-
lies viz. Annonacee, Chloranthaceas, Hamamelidaceae, Lardizabalaceae,
Lauraceas, Magnoliaceac and Schisandraceae, etc., show their maximum
concentration in the state along with neighbouring states of north eastern
region of India. Berberis and Mahonia are also well represented. Besides,
the Dipterocarpus (Dipterocarpaceae), an important timber yielding plant
is now confined only in the north eastern part of the country,




1164

The family Balsaminaceae has been represented by 17 species and
four vanieties, out of ca 200 species reported from India. Several species
of Impatiens like Impatiens gibbisepula, I laevigata, I longirama, I
odontosepaia, I spissiflora, etc., are endemic to this region. The family
Rosaceac is well represented by the species of Agrimonia, Docynia,
Fragaria, Neillia, Photinia, Potentilia, Prunus, Pyrus, Rosa, Rubus, Sorbus
and Spiraea, etc. The family Begoniaceae is represented by eight species
and a few species of Begonia are also endemic. Similarly, the family
LUCUIDIIEEGRE II.HS B‘f}f’uﬂ prTESEﬁtEu Djf over 30 SFECiES and IH.II'I.LL}’
Rubiaceae by 84 species. The family Ercaceae including Vacciniaceae
are also well represented with showy flowers of different colours and
attractive foliage of Rhododendron, a few species of which are endemic
to this region (Sastry and Hajra, 1983). Familics Fagaceae, Moraceae and
Urticaceac are also very well represented in this state,

In the state the monocots are represented by 34 families. The fam-
ily Orchidaceae is the largest one, not only amongst the monocots but
also among the pjmwwgmu:s as a whole. This is followed Dy Poaceae
and Cyperaceae. The family Zingiberaceae is represented by 29 species.
The genus Hedychium has been represented by 9 species, out of which a
few are endemic. Several genera of this family e.g Amomum, Curcuma,
Hedychium, Kaempferia and Zingiber are of great medicinal value, The
family Arecaceae is represented by 16 species, of which dreca, Borassus,
Calamus, Caryota, Licuala, Phoenix, Pinanga and Wallichia, etc., are
prominant. Some poorly represented families are Costaceae, Bromeliaceae,
Taccaceae, Xyridaceag, Pandanacee, Typhaceae and Butumaceae which
have DEETI prfESEi‘liEu by a single genus and a s “g 1€ Spec ies each.
Burmaniaceae, Cannaceae, Najadaceae and -Potamogetonaceae are hav-
ing a single genus and two species each, while families like Juncaccae
and Eriocaulaceae have also been represented by a single genus and three
species each. Iridiaceae, Pontedariaceae, Smilaccas and Stemonaceas have
two genera each, Alismataceae, Amaryllidaceae, Hypoxidaceae,
Limnaceae and Marantaceac are the families with three genera each.
Hydrocharitaceae with five genera, Commelinaceas with eight genera,
Araceae with twelve genera and Cyperaceae with ten genera are found in
the state. The family Liliaceac is well represemied by fourteen genera of
great horticultural value.

Primitive angiosperms: The Manipur state also harbours a good
number of primitive flowering plants. According to Takhtajan (1969),
the north eastern region with the maximum number of primitive
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flowering plants is to be considered the centre of origin of angiosperms.
If this view is accepted, one has to beleive that the flora of this region is
quite primitive and indigenous. Smith {1970} considered the countries bor-
dering pacific ocean as the centre of origin of angiosperms based on the
presence of few primitive families, along the shores of the pacific ocean
countries. He is of the opinion that the south east Asain flora which is
part of the Gondwana land have been brought through the Burmese and
Malaysian portion of Indian block joining with the Asian main land and
the inaccessible terrain of Himalayas helped in the preservation of the
remanants of a few primitive families. In view of this it would be appro-
priate to consider south east Asian plexus with numerous folds of moun-
tains a “refugium™ and not a “Cradle of flowering plants” as considered
by Takhtajan.

Primitive Flowering plants

Name of the Species Family Distribution

Actinodaphne angustifolia Lauraceae North East India and Indo
- Malaya

A. obovaita Lauracene North East India,
Easatern Himalayas and
Bengladesh

Alseodaphne sikkimensis Lauraceae North East India, Sikkim

A. owdenti Lauraceae North cast india, Sikkim
and Bhutan

Artabotrys cubittii Annonaceae Manipur, Assam,
Meghalaya and Myanmar

A. hexapetalus Annonaceae North East India and
Myanmar, Malacsia

Beilschmiedia assamica Lauraceac Manipur, North East
India and Myanmar

B. fagifolia Lauraceae Mawpwr, North East
Indig

B. roxburghiona Lauraceae Mampur, North East

India
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Name of the Species Family Distribution

Betula alnoides Betulaceae Himalayas, North East
India and Myanmar

Chloranthus elatior Chloranthaceae  Manipur, North East In-
dia Himalavas, Andaman
and Indo - Malayas

C. glaber Chloranthaceac North East India, Indo
Malaya

Corylopsis himalayana Hamamelidaceas Norih East India and Indo
China

Cryptocarva amygdalina Lauraceae North East India, E. Hima-
layas and Andsmans

Desmos longiflorus Annonaceae North East Indiz and Indo-
Malaya

Exbucklandia popuinea Hamamelidaceae North East India, Eastern
Himalaya and Sumatra

Fissistigma bicolor Annonaceac Norih East india, W,
Bengal Myanmer

E polyanthum Annonaceae North East India, Bha-
tan and Bangiadesh

Goniothalamus Annonaceac North East India, Indo-

sesquipedalis Myanmar

Holboellia latifolia Lardizabalaceac North East India
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Hlicium griffithii Lliciaceae North East India, E.
Himalaya and Myanmar

I manipurense liliciaceac Endemic to Manipur

L simonsii Iiliciaceae North East India, E.
Himalaya and China

Kadsura heteroclita Schisandraceae  North East India, Eastern
Himalayas and Bengladesh

K waitit Schisandraceae  Endemic to Manipur



[—
=
C
|

Name of the Species Family Distribution

Knema erratica Myristicaceae  North East India

K. linifolia Mymnisticaceae North East India, Bangla-
desh Myanmar and Malay-
gia

K tenuinervia Myrsticaceas North East India, Eastern
Himalaya, Myanmar and
Thailand

Magnolia campbellii Magnoliaceae  North East India, E.
Himalya, Myanmar and
China

M. griffithii Magnoliaceae  Endemic to  North
East.India

M. hodgsonii Magnoliaceae North East India, E.
Himalaya and Bangladesh

M. hookeri Magnoliaceae North East India and
Myanmar

Manglietia insignis Magnoliaceae = North East India, E.
Himalaya

Michelia cathcartii Magnoliaceae Manipur, Meghalaya,
Nagaland and Sikkim

M. dolisapa Magnoliaceae  North East India and East-
em Himalayas

M glabra Magnoliaceae Endemic to N.E. India and
Himalaya

M. punducna Magnoliaceas  Endemic to North East In-
dia and Eastern Himalayas

M. velutina Magnoliaceae  North East India, West
Bengal and Nepal

Polyalthia jenkinsit Annonaceae North East India and Indo

Malaya
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Name of the Species Family Distribution

Tetracera sarmentosa Dillentaceae North East India, West
Bengal, Andamans,
Myanmar and Malaysia

BAMBOOS

The state of Manipur has also targe population of bamboos, which
are well known for their multipurpose economic uses. Bamboos are used
in house making, preparation of baskets, brooms, mats, hats, poles,
fencing, water pipes, bows and arrows as well as in other cottage industries,
It iz even used for preparation of salt. Besides, the tender shoots are eaten
as vegetable by the local inhabitants. Out of 126 taxa of bamboos reported
from India, over 40 species (Arundinaria ca 7 species, Bambusa ca 15
species Chimnobambusa 1 species, Dendrocalamus ca 8 species,
Dinochioa 1 species Melocanna 1 species, Schizosiachyum ca 7T species
and Thyrsostachys 1 apﬁ.";iﬁs, are known from }r{&:iym Some of the
important bamboo species of common uses are Arundinaria clarkei, A.
maling, A. rolloana, Bambusa balcooa, B. burmanica , B. gn_'ﬁifhr’ana,
B. pallida, B. tulda, B. vulgaris, Chimonobambusa khasiana,
Dendrocalamus gigamteus, D. hamiltonii, D. stricius , Melocanna bacci-
fer, Schizostachyum dulleoa , S. fuchsianum S. mannii, S pallidum

and Thyrsostachys oliveri

ORCHIDS

People, generally are very much fascinated by orchids because of
their beautiful long lasting omamental flowers. The state of is prolific in
many epiphytic and terrestrial orchids of immense horticultural value.
Some of these are progenitors of the modern commercial hybrids and
deserve multiplication and protection for future hybndisation programme.
About 226 species belonging to 66 different genera of the family
orchidaceac have been reported from the state. Some of the major com-
ponents of this highly omamental group of plants are as follows
Dendrobium 41 species, Coelogyne 16 species, Cymbidium 13 species,
Bulbophyllum 12 species, Eria and Habenaria 8 species each, Calanthe,
Liparis, Oberonia and Vanda 7 species each, Pleione 4 species and
other interesting orchids viz. Anoectochilus, Ascocentrum, Epigeneium,
Galeola, Phaius and Vanilla.
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Some of the important ornamental species which are pnzed all over
the world are Aeridis multifiora, A. odorata, Anoectochilus grandiflorus,
Arundina graminifolia, Calanthe densiflora, C. massuca, Coelogyne
barbata, C. flaccida, Cymbidium cyperifolium, C. devonianum, C.
elegans, C. iridioides, C. mastersii, Dendrubium bensoniae, D.
chrysanthum, D. chrysotoxum, D. densiflorum, D. devonianum, D.
fimbriatum, D. nobile, Hygrochilus sp., Paphiopedilum spicerianum,
FPhaius flavus, P. mishmensis, Pleione humilis, . praecox, Renanthera
imschootiana, Rhynchostylis retusa, Schoenorchis fragrans and Vanda
coerulea, etc. Due to over exploitation, most of the orchids have already
been depleted considerably and some of them are seen only in orchidaria,

Primitive cultivars and land races

Manipur also abounds a rich gene pool of primitive cultivars and
land races. There are enormous geng pool of rice, maize, coix, etc. Besides
these crops, there are numerous wild relatives of cultivated plants, mention
may be made of Aipinia, Alocasia, Amomum, Mucuna, Pyrus, Prunus,
and Rubus, etc. The genus Dioscorea is represented by 8 species and
Piper with ca 21 species. Several wild specics of banana viz. Ensete
glaucum , Musa cheesmanii, M. nagensis, M. paradisiaca, etc., have been
recorded from this state and some of them being endemic to North eastern
region. The genus Citrus is represented by Citrus aurantium, C. maxima,
C. hystrix, C. medica and their varieties, etc. So far the fibre crops are
concerned, mention may be made of Bauhinid, Butea, Canabis, Corchorus,
Crotalaria, Sesbania, Sida and their varieties Other important taxa like,
Costus, Curcuma, Hedychivm, Lilium, Saccharum and Zingiber, ¢tc., show
great diversity.

PHYTOGEOGRAPHY

Though the flora of Manipur exhibits an Indo Malayan affinity, the
floral clements of other parts of India, the neighbouring and far off
countries have also contributed to its richness and diversity. These affini-
ties are best illustrated by an enumeration of some of common elements.
The genera found in Tibet, China, Bhwitan and Nepal are Acanthopanax,
Actinidia, Anthocephalus, Arisaema, Berberis, Bulbophyllum, Camellia,
Cymbidium, Eulalia, Epigeneium, Helwingia, Kadsura and Mahonia, eic.
Of the Malayan elements occurring in this state are genera like
Bafamphqra, Engelhardtia, Exbucklandia, Millusa, Rubus, Vaceiniun, etc.
Besides, some of the common specics having the affinitics with those of
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Sikkim and Tibet are Arisaema torfoosum, Apocopsis puleacea , Luzula
effusa, Saccharum procerum, Trachycarpus martiana. Helwingia
himalaica and species of Anemone, Agapetes, Globba, Hypoxis, Holbolia,
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Bauhinia glauca ssp. tenuiflora, Ardisia vivens, Aerides odorata var. alba,
Coelogyne dayana, Dendrobium bensoniae vat, xanthinum, D. linguella,
Gastrochilus bellinus, Luisia antenmﬁ'ra and L. janes:‘f show their rangc
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pentagyna; Eurya acuminaia, Mahoma pyenophylia, Helicia mfagm.:w,
Habenaria malintana , Nervilia prainiana, étc. The African elements met
within are Elatostema sessile, Phoenix humilis, Melinis m:'nun_'ﬂara and
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weeds of agricultural lands e.g. Chromolaena odorata, Ercharma
crassipes, Eupatorium adenaophorum, Lantana camara, Mikania
mfcraﬂrﬁa etc. While Mangifera sylvatica and Nauclea grfﬁ'i‘rﬁi:' show

mrreresn il Aiadwibkions svm o Asdnamesn Tha dnwrm lilemn A mmalicme e,
mﬁll 1aligy Uk muluuwu HE W onnlaliiially. i Whad 1IRKG ﬂﬂﬂbfﬂmﬂlﬂﬁﬂ

superba, Ardisia khasiana, A. virens, Chirita brevipes , Callicarpa
psilacalyx, Justicia khasiana, Senecio linifolius, Prunus jenkinsii, Rubus
burkillii, Cinnamomum paucifiorum, Polysolenia wallichii, Strobilanthes
acrocephalus and Synotis nagensium, ete. occur only in the neighbour-
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Besides, a namber of exotics have been introduced on the Indian
soil and have become permanent denizens. Some of them have not only
masked the native elements, but have also replaced them probably because
of thewr allelopathic effects. To name a few of them are Abe/moschus
moschatus, Abrus precatorius, Acacia melanoxyion , Asclepias
curassavica, Argemone maxicana, Cleome viscosa, brugmansia
suaveolens , Dombeya mastersii, Eupatorium spp., Euphorbia prostrata,
Kadsura heteroclita , Peperomia pallucida, etc.

ENDEMISM

The term * endemic’ is generally applied to taxon viz, species, genus
or other group confined to.a small area, Some authors designate even
the species restricted to Jarger areas as endemics. These endemics may
be of two types 1.e. paleo-endemics and neo-endemics. When a taxon is
the survivor of widely distributed group of the past that is now in the
process of gradual extinction is known as palecendemic e.g., Ginkgo
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biloba, while neoendemics is a taxon which is new or recent forms of
gradual extending group, ¢.g Orchid, Primula, etc. The factors responsi-
ble for the creation of endemic species are mutation, natural crossing
over amongst allied species, isolation, etc. That’s why the oceanic Islands
arc having a higher percentage of endemic flora. For example 82 % of
spectes in Hawaii Islands, 72 % in Newzealand and 50 % in Fiji Islands
are endemic. The state of Manipur, althongh having the dominance of
Malayan elements and some floristic elements of other contiguous as well
as far off places, has also a good number of endemic clements. Chatterjee
(1940) has emphasized the richness of the flora of the Eastern Himalaya
and North eastern India, including British Burma and estimated that 3169
out of a total 6850 endemics in India are endemic to this region. But, later
on several species which were described as. endemic to this region have
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ing countries. Even then several species appear to be endemic to Manipur
and adjacent states of the north eastern India. A list of some of the en-
demic species is given below

Name of the Species Family Distribution

Aconitum elwesil Ranunculaceae Manipur,Nagaland and
Arunachat Pradesh

A. nagarum Ranunculaceae Manipur, Nagaland and
Arunachal Pradesh

Actinodaphne obovaia Lauraceae Manipur

var. watfii
Agapetes lobbii Vacciniaceae Manipur,Meghalaya
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A. mannii Vacciniaceae Manipur, and N.E.
India

Arisaema wattii Araceae Manipur

Artabotrys cubittii Annonaceae N.E. India and
Myanmar

Aster ageratoides Asteraceae Manipur

A. trinervius Asteraceae Manipur and Nagaland

$sp. frinervius
var, walffi
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Name of the Species Family Distribution
Asystasia pusilla Acanthaceae Manipur and Nagaland
Begonia obversa Begoniaceae Manipur
Baliospermum suffruticosum  Buphorbiaceas  Manipur
Beaumontia longituba Apocynaceae Manipur
Berberis mavipurana Berberidaceae Manipur
B. sublevis Berberidacesae Manipur
Cuarex memipurensis Cyperaceae Manipur
Clematis apiculata Ranunculaceae  Manipur and
Meghalaya
C. wattii Rammouniaceae  Manipur
Colguhounia elegans Lamiaceae Manipur
Craibiodendron stellatum Ericaceae Manipur
Dalbergia wattli Fabaceae Manipur
Dischidia micholitzif Asclepiadaceae  Manipur
Elatostema ciliatum Urticaceae Manipur
Elaeagnus loureirti Elacagnaceac Manipur
Epipremnum meeboldii Araceae Manipur
Euphorbia serrulata Euphorbiaceae ~ Manipur
Garcinia lonicerotdes Clusiaceae Manipur and Nagaland
Gleadovia banerjiana Orobancaceae Manipur
Hedychium greenii Zingiberaceae Manipur
var. urophyllum
H. speciosum Zingiberaceae N.E. India
H. wardii Zingiberaceae N.E, India
Hex embelioides kcacinaceae b!anjp[w and
Meghalaya
I khastana Icacinaceae N.E. India
I watit Icacinaceae Manipur
Hlicium manipurense Illiciaceae Manipur



Name of the Species Family Distribution

Impatiens gibbisepala Balsaminaceae Manipur

I longirama Balsaminaceae Manipur

I rubro-lineata Balsaminaceae Manipur

1. spissiflora Balsaminaceae Manipur

L teneriflora Balsaminaceae Manipur

Iris bakeri Iridaceae Manipur

I wattii Iridaceac Manipur

Justicia anfractuosa Acanthaceae Manipur

Kalanchoe rosea Crassulaceae Manipur

Mahonia feddei Berberidaceae Manipur

M. magnifica Berberidaceae Manipur

M. manipurensis Berberidaceae Manipur

Mantisia saltatoria Zingiberaceae Manipur and Mizoram

Musa itinerans Musaceae Manipur

Phacellaria compressa Santalaceac Amnmachal Pradesh and
Manipur

Pilea minuta Urticaceas Manipur

Pimpinella flaccida Apiaceae Manipur and Nagaland

Piper aurorubrum Piperaceae Manipur

P gamblei Piperaceae Manipur, Mizoram and
Nagaland

P, kapruannum Piperaceas Manipur

P lainatakanyum Piperaceae Maniput

P. makruense Piperaceae Manipur

P. meeboldii Piperaceae Manipur

P muneyporensis Piperaceae Manipur

P nagense Piperaceae Manipur and Nagaland

Polygonum stellato- Polygonaceae Manipur

tomentassum
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Name of Species Family Distribution
Potentilla manipurensis Rosaceae Manipur
Prunus wattit Rosaceds Manipur
Pyrus wattii Rosaceae Manipur
Rosa clinopyila Rosaceae Manipur
var. parvifolia
Spodiopogon lacei Poaceae Mantpur
Strychnos nux-blanda Loganiaceae Mantpur
Swertia waltii Gentianaceae Manipur and Nagaland
Synotis rhabdos Asteraceas Mamipur and Nagaland
Vaccinium lamellatum Vaccinaceac Manipur
¥ manipurensis Vacciniaceae Manipur and Arunachal
Pradesh
Vermonia clivorum Asteraceae Manipur
V. cylindriceps Asteraceae Manipur and Nagaland
Zanthoxylum Rutaccae Manipur
preudoxyphylium
ECONOMIC USES

Manipur has always served as a store house of medicinal and
aramatic plants. The local tribals inhabiting in different parts of the state
solely depend upon these plants for the cure of diseases. In spite of the
influx and encroachment of modern civilisation and missionary activitics
to provide modemn medical facilities to these people, the rural folk to a
great extent have their faith in the indigenous type of medication, Mention
may be made of some important medicinal plants such as Abroma augusia,
Acorus calamus, Alpinia nigra, Amomum spp., Aquilaria malaccensis,
Berberis spp., Brucea mollis, Cfemdendmn cafebmokianum Costus
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Joetida, Podophyllum hexandrum and Valeriana jatamansii, etc., the
leaves, petioles and young shoots of Euryale ferox, Houffuynia cordata,
Ipomea aquatica, Persicaria hydropiper Sesbania sesban and Stellaria
media, eic., are eaten either cooked or raw.
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The plants like Ceratophyilum demarsum, Hydrilla verficellata and
Myriophyllum tuberculatum are used for covering fishes and other col-
lected aquatic plants in basket during transport to market. The grasses
e.g. Apluda mutica, Cynodon dactylon, Dichanthium annulatum, D.
caricosum, Echinochloa colonum, Isachne albens, I. globosa, eic., are good
fodder species, while Eunlaliopsis binata 18 an important grass used for
the paper industry. The leaves of Imperata cylindrica and Saccharum
spontaneum are used for thatching by local people. Melinis minutiflora a
rare grass of Mampur has strong odour of cumine, the smell and vicious
hairs on the leaves are stated to have insecticidal and mosquito-repellant
properties. A few other ethnobotanically important plants are Acacia
oxyphylia the extract of bark and fruits are used for dendruff, Bambusa
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extract of Mussaenda forndosa mixed with milk 15 given in jaundice,

Some other interesting plants e.g. [ris bakeri {locally called
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associated in the local festivals. The mature stems of Schoenopiectus
lacustrus and 8. mucronatus ssp. mucronatus, etc. are used for making
mats and mattresses.

RARE AND THREATENED TAXA

The rich plant diversity of the Manipur state is in great danger of
alteration and depauperisation due to several biotic as well as abiotic
factors. To some extent the climatic fluctuations, evolutionary changes
and the introduction or extinction of species, etc. have contributed the
depiction of the flora. But major threat for the depletion of flora and
vegetation is the drastic environmental change brought about by man
himself in these forest. By far the most important cause of destruction is
the increased pressure on land for jhum cultivation Shifting cultivation.
Over grazing, excessive use of fuel wood, forest fire and various socio-
economic developmental activities are also bringing about the destruction
of natural forests at a great pace. The biotic pressure due to population
explosion, the period of jhum cycle reduced to 4 - 6 years, provide
practically no chance for natural regeneration of soil fertility. Jhumias pre-
fer the secondary growth of bamboos over primary or secondary wooded
forests, as these can be cut, dried and finally burnt easily thereby getting
plenty of ashes rich in potassium suitable for a better and healthy growth
of ¢rops. But with sherier jhum cycie, obnoxious weeds like Chromolena,
Eupatorium, Lantana, Mikania, etc., spread widely if soil profile is rich
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and it tends to check the growth of Imperata cylindrica which 1s commenly
found everywhere. In certain places, the soil has been eroded compietely,

thereby making these areas barren and unproductive waste lands, Recently,
introduction of cash crops like Cardamum, Coffee, Rubber, Tea, Tapioca,

etc. at different alhtudes have also contributed a lot towards fast defor-
estation. Now in the afforestation programmes, emphasis has been given
either to monoculture or to mixed forests, comprising mostly exotic spe-
cies. As a result primary forests are dwindling and close canopied indig-
enous tree are being replaced by straight boled Alnus, Cryptomeria,
Eucalyptus, Pinus, etc. Similarly, under water management programme
initiated by different organisations, a number of exotics have been prefered
over native species due to their known high productivity and better nutri-
tional value. All these factors have caused in major gualitative as well as
quantitative changes in the flora of the state. Consequently, many taxa of
the Manipur state, viz., Acer laevigatum, Aconifum elwesii, Aconitum
nagarum, Alangium spp., Anneslea fragrans, Anoectochilus tefrapterus,
Aquilaria malaccensis, Aldrovanda vasiculosa, Ascocentrum
ampullaceum, Begonia obversa, Canarium strictum, Clematis apiculata,
Dalhausea bracteata, Dendrobium bensonae, D. draconis, D. wardianum,
Epigeneium amplum, Hedychium greenii, H. marginatum, Ilex embelioides,
1 khasiana, Lilium maklinae, Ophiorrhiza wattii, Phoebe hainsiana, Sapria
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Trachelospermum auritum, etc., are facing threat of survival in their
natnral habitats, probably few of them have already been extinct by now.

CONSERVATION

The importance of conserva f tropical rain forests and bio
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diversity for the survival of the lmmamty is now widely recognised, so
much so that the UNCED (United Nations Conference on Environment
and Development) has met at Rio in Brazil during June, 1992, 1o discuss
global policies on environment and development in general and conser-
vation of the tropical forest of the globe in particular. But the goal still
remains a far cry, especially in the under and undeveloped countries in
the tropical belt, where forest are considered to be nothing more than a

revenue earning source even after imposing several Forest Conservation
Arte En far tha sanmoarvatinn ie Aannssrmasd tha hiadivareiiy sAan ha
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conserved by two apporaches 1.¢. /n-situ and ex-situ. The conservation of
genetic resources through their maintenance within natural ecosystems
in which they grow, is the most ideal system as this permits natural
evolution to take place, safeguarding ccological integrity. Accordingly,
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Keibul Jamjao National Park has been declared for the protection of brow
antlered deer, the most threatened deer species in the world. Besides,
Mampur Zoological garden and Sirohed Hill, Dzukou valley declared as
National Parks by the Forest Department, Govt. of Manipur are the ap-
propnate for the conservation of the rich flora and fauna. However, it is
not feasible to institute gene sancturies for every economic or threat-
ened species. So far the Biosphere Reserve is concerned, it is unpleasent
to say that not a single potential site has so far been identified in the state
till date. It is very much relevant to say that forest area of ca 15,154 Sq
km constitute 67 % of the total geographical area of the state {22347 sq
km). Viewing the richness and diversity of ﬂora and fauna, such reserves
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Mampur, as these sites are still harbouring pristine vegetatlan with mini-
mum human interference. Due to speedy development of the state, it is
not feasible to conserve all such areas where rare, threatened and en-
demic taxa grow. Therefore, it is suggested that rare and threatened spe-
cies should aiso be rehabilitated to simifar micro climatic niches in the
restoration zone of the reserves.

Another viable means for preservation of selected taxa is their ex-
sifu conservation in botanical/experimental gardens, where they can be
rehabilitated not only for future research but also for multiplication and
commercial exploitation. That the Government of Manipur is planning to
develop a botanical garden so that the flora of the state can be rehabili-
tated and preserved. Besides, seed gene banks, cryopreservation, pollen
storage, genetic gardens and tissuc culture techniques, ete. have also been
used successfully for preservation of certain species. The one disadvan-
tage in this kind of conservation is that only a small number of individu-
als representing & small fraction of the total genetic variability can only
be preserved.

The Botanical Survey of India the apex organisation concerned with
floristic resources of the country and it is actively engaged in an exhaus-
tive inventorisation of the plants of the state and its conservation. Several
rare and threatened species from Manipur have been brought under
cultivation in experimental gardens at Wood lands Shillong and Barapan;.
The role of N.G.O’s for formulating effective conservation strategy and
involvement local people in joint Forest Management Programmes should
be encouraged to safe guard the genctic wealth of the state. Only the
judicious exploitation of bioresources will help us in the long run in
improving the welfare of humanity and at the same time it will also
facilitate to conserve this green heritage for posterity.
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Dendrobium wardianum
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Mantisia saltatoria : dancing girl

A
¥\

A\
>

/

7

Lilium mackliniae : a rare and endemic species of Manipur.
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MEGHALAYA

K. Haridasan

Meghalaya, one of the seven north eastern states {formerly undi-
vided Assam) is well reputed for its floristic nichness (Hooker 1904; Rao
1974; Rao 1994; etc ). ks location, physiographical features and rich ethnic
interactions have all contributed very favourably towards this richness and
large scale endemism. This rich flora had been the centre of attraction for
many botanists starting from Buchanan Hamilton (1820-24) to this date.
Wallich (1820), Griffith (1848), Hooker (1854), Gustavman (1863-81),
Bor {1942), Kanjilal et al (1934-40), Rao (1961), Rao (1974), Hajra (1974),
Joseph (1982), Balakrishnan (1981), Neogi (1981), Myrthong {1982),
Haridasan and Rao (1985), Rao and Varma (1982), Kataki {(1973) and
many other later botanists like Hajra, Dam, K. P. Singh, D. K. Singh,
Hynniewta, Yogendra Kumar, Kharkongor, Jain, Kataki, Joseph. Deori and
others added in many ways for the better understanding of the flora of
Meghalaya. The establishment of the Eastern circle headquarter of the
Botanical Survey of India at shillong, had a very favourable impact on
our understanding of the flora of North-East India. As a result of all these,
the flora of Meghalaya, is perhaps the best known in north east India.
This does not exclude the prospect of further stdies and explorations.
There are still lacunac in our understanding of the lower plants, floristic
Ghﬂllgﬂﬁ, due to increased biotic interferance, flora of remote areas, plants
and indigenous kmowledge systems, etc.

'Ihe Paper attempts to put in a nutshell, the information available at
present,

LOCATION AND PHYSIOGRAPHIC FEATURES

Meghalaya has an area of 22549 sq km and lies between 25°00"
and 26°10' N latitude and 89°45' and 92°45' E longitudc and consists of 7
dismcts‘viz. East Garo hills, West Garo hills, East Khasi hills, West Khasi
hills, Jaintia hills, South Garo hilis and Ri Bhoi. It has a forest area of
15714 5q km as per Forest Survey of India report 1995. It is a predomi-
nantly hilly state sorrounded by the Assam and Bangladesh plains. The
hilis rise abruptly in south, while it is gradual in north, The hills in gen-
cral have an east west orientation. The altitudinal variation range from
50-1950 m with the Shillong plateau at the crest. True to its name
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Meghalaya 1s an abode of clouds and thus increased moisture conditions
prevail. These hills are dissected and drained by a number of rivers and
rivalets draming to north and south. In Garo hills, there are some west-
ward flowing rivers. Some of the important rivers of Meghalava are
Umiam, Mawphiang, Umgnot, Simsang, Mahadeo, Rongkai, Kolkongkini,
Daru, Drong, Kynshi Ildek, Dudnai, Didak, Jinjiram, Khri, Umitrew,
Umnkhen, Kuply, etc. The Shillong plateau is perhaps the oldest in the north
east India.

The soil of Meghalaya differs greatly over different places. They
are lateritic in origin and vary from sandy loam, red loam to clayey loam.
They are grouped under laterite soil, ferruginous red soil (old or alluvium)
Mountain and hill soil.

Meghalaya enjoys a very salubrious climate. However, the western
part covering Garo hills is more hot and oppressive, while the Khasi and
Jaintia hills are more cooler. Meghalaya receives high rain fail. Annual
average ranging from 2800 mm to 4000 mm. Incidentally, the highest rain-
fall receiving areas in the world viz. Mawsynram and Cherrapunji are also
in this state.

The maxinwrm average temperature m summer is about 26°C in hills
and 35°C in lower regions while the minimum is about 18 and 28°C
respectively. In winter the maximur and minimum temperatures are 15°C
~ 22°C and 4°C - 8°C respectively. In the higher reaches winter frosts are a
common feature. The relative humidity too is usually high never regis-
tered below 55%.

Over all, it can safely be said that the physical environmental fea-
tures of Meghalaya are quite condusive to a wide ranging vegetation types
harbouring rich flora.

VEGETATION

Duc to favourable environmental factors, physiographical features,
geographical focation, biotic influence, human imteraction, etc. the veg-
ctation of the state is very rich and diverse, They could be conveniently,
broadly grouped based on altitudinal difference as tropical, subtropical
and temperate types. These could be further divided into types and subtypes
depending upon the locality factors, Though the vegetation is intact in
many pockets, a large portion of it is disturbed and resulted in second-
ary types.
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Tropical Forest

These forest are met within areas up to an elevation of 900m and
with an average rainfall of about 200 cm. They are more iinportant from
economic point of view and are the source of many of our useful planis
vielding timber, fuel, fodder, medicine, aromatics and other non timber
forest produce.

The major types of forest met with under this group of forest are
Tropical evergreen forest, Tropical semi-evergreen forest, and moist de-
ciduous forest.

Tropical Evergreen Forest

These forest usually occur in more wet slopes and valleys. These
seldom form continuous belts due to various exogenous factors. They are
complex in structure and rich in species diversity. They exhibit definite
Zonation and have an impenetrable herbaceous undergrowth, particularly
during rainy seasons. The tier-wise distribution of species is as follows.

Top canopy : Sapium baccatum, Castanopsis indica, C. tribuloides,
Dysoxyltum spp., Xerospermum glabratum, Cynometra polyandra,
Elaeocarpus sp., Syzygium spp., etc. Some of the emergent tree species
here are deciduous and are represented by Firmiana colorata, Tetrameles
nudiflora, Pterygota alata, étc.

Second storey/subcanopy : This layer is almost obscure from the
Previous one and has trees like Garcinia pedunculata, G. paniculata,
Syzygium operculata, Sarcosperma griffithii, Turpinia pomifera, Heritiera
macraophylla, Ostodes paniculata, Knema linifolia, Chisocheion
paniculatys and many other species.

In many instances, a third storey would be discemible and the trees
consist of Oreocnide integrifolia, Alcornea tiliaefolia, Antidesma
.iumus Ixora subsessilis, Prismatomeris tetrandra, Trevesia palmata,
Daprosma ternatum, ete.

The ground flora of undershrubs and herbs includes Dracaena
eH:}.'J:':ica, Leea edgeworthia, Phlogacanthus sp., various Acanthaceous,
Rubiaceous, Baisaminaceous, and Asteraceous gp. According to the
season these herbaceous plants vary in their dominance,
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Climbers and lianas form a characteristic species composition of
these forest. To mention a few are Hodgsonia macrocarpa, Beaumontia
grandiflora, Gnetum scandens, Ventilago, Cayratia, Entada, Schefflera,
Chonemorpha, Phanera, Ampelocissus, Combretum, Lasiobaema, etc. In
addition, at some places one can see chimbing bamboos and species of
Rattan {(Cane).

The forest structure is incomplete without the mention of epiphytes,
Many trees are perched with this group pf plants belonging to Fems,
Orchids, Gesneriads, Piper, Aroids, Mosses and many others. The preva-
lence of stem clasping climbers are remarkable.

Tropical Semi-Evergreen forest

This type of forest occupy the north and north eastern slopes of the
state. Like the former, the forest arc much complex and stratified. How-
ever, there is a preponderance of deciduous tree species along with ever-
green species compared to the former type. Tetrameles, Dillenia pentagyna,
Acrocarpus, Terminalia, Careya are some such deciduous species. In this
type of forest there is a lesser representation of epiphytes. The ground
flora is also much seasonal with a greater representation of gregarious
growth of Zingiberaceous species like Curcuma, fems, etc. This is also a
treasure house of economically important species.

Tropical Moist and dry deciduous forest

This is a very prominent vegetation of Meghalaya covering larger
areas in, the east and west Garo hills, Ri-Bhoi, etc. The rainfall in this
forest belt is slightly lower than the previous vegetation areas. Tempera-
ture too is higher. These forest are characterised by seasonal leaf shed-
ding and profuse flowering. They are much valued for their economi-
cally important species like Shorea robusta. Terminalia myriocarpa,
Lagersiroemia parviflora, Gmelina arboreq, Arfocarpus chaplasha, Morus
laevigata and Vitex peduncularis. Other important associated species seen
are Schima wallichit, Toona ciliata, Bridelia retusa, Albizia lebbeck,
Terminalia sp., Albizia lucida, Dillenia pentagyna, etc. Most of these trees

are canopy forming.

The forest, as is expected in a tropical forest, have a complex tiered
e

o e,
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The middle storey trees seen just below the canopy are Aporusa
roxburghii, Croton roxburghii, Careyva arborea, Rhus accuminata,
Micromelum integervimum, Piliostigma malabarica, Glochidion
lanceolarium, Mallotus tetragonum, Meyna laxiflora, Grewia spp.,
Polyafthia sp., etc,

15 represented by the species of Phlogacanthus, Leea, Desmodium,
Flemmingia, Holarrhena, Glycosmis, Allophyllus, Licuala, Costus,
Stachetarpheta, and Eupatorium (mostly near open areas).

The common climbers and lianas seen here are Combretum spp.,
Mussaenda sp., Hiptage, Aspidopteris, Ventilago, Gouania, Phanera,
Entada, Spatholobus, Chonemorpha, Toddalia, Cayratia and others,

The epiphytic flora as expected is comparatively lesser here. How-
ever, those seen include Dendrobium, Cymbidium, Papilionathe,
Rhynchostylis., etc from Orchidaceae, Pseudodrynaria, Asplenium,
Microsorum etc. from fems, Hoya from Asclepiadaceae, etc.

Most of the deciduous forest fall under the sal forest which are infact
man-made in nature. The composition of trees as well as the herbaceous
flora vary much from place to place.

Subtropical Pine Forest

The pine forest are seen above the tropical zone and are confined to
the higher reaches of the Shillong plateau in Khasi and Jaintia hills. The
altitudinal range is from 900 m ~ 1500 m. The pine forest unlike the tropi-
cal forest are less complex in structure and comparatively poorer in
respect of species richness when seen with tropical types. The canopy
trees obviousely are of pines which tend to grow gregariously and in pure
stands. The main species is Pinus kesiya. However, in certain places the
pines are associated with a few broad-leaved species like Schima wallichii,
Myrica esculenta, Erythrina arborescence, Rhus javanica, Lyonia
ovalifolia, Rhododendron arboreum, Quercus sp. etc. Most of them are
subcanopy species or Middle storey species. There is, however not much
stratification seen.

The shrubby layer is of Rubus, Osbeckia, Spirea, Neillia, Artemesia,
etc. The ground flora is seasonal and attractive flowering plants like
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Chrysanthemum, Aster, Hypochaeris, Prunella, Plectranihus, Desmodium,
Ranunculus, Anemone, Poteniilla, Clinopadium, Polygonum, Elsholtzia
are common. They appear dunng summer/rainy season. An exotic spe-
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epiphytic and climbing ﬂora, though they are scantily represented by
orchids, ferns and Clematis,

The pine forest are a climatic subclimax and are maintained at that
level through recurring annual fires.

Subtropical Broad Leaved Forest

In the same altitudinal zone with more wet areas, the wvery dense
and complex structured broad leaved, forest appear. Though, the tierwise
dispersal of trees is not distinet, the canopy trecs are Lithocarpus
fenestraius, Castanopsis kurzii, Michelia, Schima wallichil, Rhus javanica,
Photinia arguta, Symplocos glomerata, Elaeocarpus prunifolius, Betula
alnoides, Alnus nepalensis, Engelhardtia spicata, Castanopsis tribuloides,
Quercus griffithii, etc.

This layer is followed by a number of smaller tree species like
Macropanax, Schefflera, Lyonia, Ardisia, Camellia, Eurya, Ligustrum,
Wendiandia, Myrsine, Viburnum, Symplocos, etc. A very strong shrubby
layer can be seen in these forest. The main species seen in this layer are
Neillia thyrsiflora, Spirea, Osbeckia, Rubus, Diflugossa colorata, Vibur-
num, Maesa, Plectranthus spp., Symplocos spp., Clerodendrum spp.,
Solanum spp., ¢tc. There are many species in this belt which are common
with the temperate type.

The herbaceous ground flora is indeed different in different seasons.
Polygonum, Drymaria, Galinsoga, Ageratum, Osbecida, Desmodium,
Smythia, Pruneila and many others belonging to Asteraceae, Lamiaceae,

scrophulariaceae, Caryophyllaceas, Acanthaceas, Ranunculaceae are the

usual representatives.

Temperate Forest
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the actual altitudimal zones of temperate forest, the species composition
suggests their temperate nature, rather they could be termed subtemperate

tvpes.

These forest are seen above 1500 m, A special feature is the high
rainfall associated with these areas. The trees scen in the canopy arc
Lithocarpus fenestratus, Castanopsis kurzii, Quercus griffithii, O.
semiserrata, Schima khasiana, Myrica esculenta, Symplocos glomerata,
FPhotinia arguta, Ficus nemoralis, Manglietia caveana, Acer sp.,
Exbucklandea populnea, Englehardiia spicata, Betula alnoides, Rhodo-
dendron arboreum. etc. The canopy 1s quite thick and dense.

A well developed shrub layer can be seen in these forest, The domi-
nant species include Mahonia pyenophyila, Daphne papyraceae, Polygala
arillata, Camellia caudata, Neillia thyrsiflora, Lyonia ovalifolia, Rubus
spp. Most of the herbaceous plants in this layer are seasonal and provide

A AVRE JEprae, [FSEREE.U § IY  [FSUN, [R Ho g
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The epiphytic flora is exceptionally rich and comprise of Ferns,
Lichens, Mosses, Orchids, Zingibers, Aroids, Gesneriads, etc. Loxogramme
involuta, Pyrossia spp., Pleione praecox, Coelogyne punctata, Agapetes
obovata, Vaccinium donianum, Aeschenanthus sp., Hoya sp., are worth
mentioning.

Climbers are less frequent but those seen include Kadsura
heteroclita, Hedera nepalensis Codonopsis javanica, Holboelia latifolia,
Clematis loureriana, etc. Very good accounts of the sacred grooves are
provided by Bor (1942) Raju (1968) and Hajra {1975).

Secondary Forest

Due to various adverse factors, the climax forest give way to
secondary types. These factors could be shifting cultivation, urbanisation,
settlements, over exploitation, etc. Once the forest are removed, various
successional stages of vegetation takes place and the secondary types like
bamboo forest, grasslands or degraded forest result. The bamboo forest
appear uniform and gregarious without much undergrowth. The main
bamboo species are Dendrocalamus hamiltonii and Melocanna
bambusoides which are the most common ones. Some other species found
less frequently are Bambusa pallida, Bambusa tulda, Chimonobambusa
khasiana, etc. These are the preferred ones for cultivation. Bamboos
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also could be seen in forest gaps m the lower reaches and in degraded
forest.

Grasslands : An interesting feature of the vegetation is the vast
stretches of rolling grasslands. They are more prevalent in higher altitudes
and are the results of removal of once occupied pristine forests, the relics
of which could be seen amidst these grasslands as sacred grooves. The
grasses belong to genera like Panicum, Paspalum, Imperata, Axonopus,
Neyraudia, Sporobolus, Saccharum, Chrysepogon, Oplisminus and oth-
ers along with sedges, dicotyledonous herbs bike Eriosaema, Polygonum,
Trifolium, Smythia, etc. In warmer areas a few scattered trees like
Glochidion, Callicarpa, Mallotus, Ficus, ctc. amidst grasses make it a
Gtsa a a”

Degraded Forest

This type of vegetation develops in jhium fallows which have long
interval period between consecutive cultivation. Though the trees develop,
but they are mostly pioneers and of inferior quality. There is poor species
diversity compared to the original vegetation, Some species of trees in-
clude Macranga, Mallotus, Glochidion, Bridelia, Grewia, Dillenia, etc.
along with the bamboo Dendrocalamus hamiltonii.

Thus, it could be seen that though there is not much altitudinat
variation as compared to the himalayan states but there occurs a wide
varicty of vegetation type. This vegetation harbours one of the worlds’
richest flora and biodiversity.

FLORISTIC DIVERSITY

The flora of Meghalaya has long been recognised as one of the rich-
est in India, perhaps in Asia as well, (Hooker 1872-97, 1904). Subsequent
botanical surveys and smdies like Kanjilal et al. (1934-40) Balakrishnan
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and Rao (1985) have all strengthened this view. A visit to any part of the
state will make the visitor astonished to see the amazing variety and diver-
sity of the flora that can be expected m a small unit area, whether it is
climax forest, semndaryforestnrmyotlwrtypenfvegctaﬁon The state
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spectacular among them are the insectivorous plants (Joseph and Joseph
1986). The floristic richness is attributed to the favourable ccological and
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environmental factors and to the specific geographical position and topo-
graphic features. Hs sub-himalayan existence and the abrupt raising of hiils
over the vast plains that surround the state all around has, resulted in rich
endemism. It 15 evident from the fact that a number of specific epithets
{over 68) for Indian plants originate from Meghalaya place names
{Table I). The flora is also a unique assemblage of economic and useful
plants which yield timber, fuel, fodder, resin, medicinal ptants, aromat-
ics, oils, spices, bamboos, canes, etc. They have been variousely used by
the people inhabiting the state from time imumemmorial, This interaction
has resulted in evolution of plant species. Due to the prevalence of many
primitive species among the states flora, Takhtajan has rightly pointed out
the north cast region as the centre of origin of some of our crop plants.
Table 1
Plant names with specific epithets
originating inMeghalaya

Name of the species Family

Aglaia khasiana Meliaceae
Agrostophyllum khasianum Orchidaceze
Anisadenia khasiana Linaceae
Antidesma khasianum Euphorbiaceae
Argostemima khasiana Rubiaceae
Arundinella khasiana Poaceae
Arundinaria khasiana Posceae
Aquilaria khastana Thymeleaceae
Alseodaphne khasiana Lauraceae
Bambusa khasiana Poaceae
Beaumontia khasiana Apocynaceae
Calamus khasianus Arecaceac
Campanula khasiana Campanulaceae
Carum khasianum apiaceae
Cheilotheca khasiana Monotropaceae
Chimonobambusa khasyana Poaceae
Claoxylon khasianum Euphorbiaceae
Coelorachis khasiana Poaceae
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Name of the species

Family

Cymbopogon khasianus
Daphne shiliong
Dischidia khasiana
Epilobmum khasianum
Euphorbia khasiana
Fagraea khasiana
Gemmania khasiana
Glochidion khasicum
Habenaria khasiana
Hierochloa khasiana
Illigera khasiana

[lex khasiana
Impatiens khasiana
Ixonanthus khasiana
Litsea khasiana

Macropanax meghalayensis

Mallotus khasianus
Melodinus khasianug
Melaxus khasiana
Microstylis khasiana
Ncpenthes khasiana
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Parophiorrhiza khasiana
Phanera khasiana
Pentanura khasiana
Piper khasianom
Plectocomia khasiana
Premna khasiana
Prenanthus khagianus
Poa khasiana

Pyrus khasiana

Poaceac
Thymeleaccae

Sdtabplalsaical

Onagraceae
Euphorbiaceae
Loganiaceae
Poaceae
Euphorbiaceae
Orchidaceae
Poaceae
Hemandiaceae
Aquifoliaceae
Balsaminaceae
Ixonanthaceae
Acanthaceae
Lauraceae

nnnnnn

Rubiaceae
Caesalpinioideace
Asclepiadaceae
Piperaceae
Arecaceae
Verbenaceae
Asteraceae
Poaceac

Rosaceae
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Name of the species Family

Rhus khastana Anacardiaceac
Rubus khasianus Rosaceae
Raungia khasiana Acanthaceae
Sabaea khasiana Loganiaceae
Schima khasiana Theaceae
Scutellana khasiana Lamiaceae
Senecio jowaiensis Asteraceae
Silene khasiana Caryophyllaceae
Solanum khasianum Solanaceae
Sonerila khasiana Melastomataceae
Stenosiphonium khasianuin Acanthaceac
Tainia khasiana Orchidaceae
Thelasis khasiana Orchidaceae
Tournefortia khasiana Boraginaceae
Trachyspermum khasianum Apiaceae
Trichodesma khasiana Boraginaceac
Zanthoxylum khasianum Rutaceae

{(Nomenclatural changes not excluded)

The states flora is estimated to contain a minimum of 3000 species.
Considering the smaller geographical area this is a very significant number.
As per previous literature the largest ten families are given below (Table

I1).
Table I1
Ten dominant families
Meghaiaya India

SLNo. Family Genera Species Genera  Species
1. Orchidaceae 08 352 184 1229
2.  Poaceae 121 284 264 1291
3.  Fabaceae 40 130 167 1141
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Meghalaya India
S1.No. Family Genera Species Genera  Species
4, Rubiaceae 52 119 113 616
5.  Cyperaceac 17 107 38 545
6.  Euphorbiaceae 38 90 24 523
7.  Asteraceae 42 86 166 803
8.  Acanthaceae 24 77 92 500
9. Rosaceae 18 60 40 432
10. Lamiaceae 32 5 72 435

It iz imteresting to note that as many as 52 families of flowering
plants in Meghalaya have only one genus in the state. Of these 33 have
one species only, 10 have 2 species, 3 have 3 species and 80 on. Famlies
having one genus with one species; Bombacaceae, Optliaceae, Ixonan-
thaceae, Moringaceae, Erythroxylaceas, Rhizophoraceae, Malpighiaceae,
Barringtoniaceae, Averthoaceae, Sonncratiaccae, Ochnaceae, Cryptero-
niaceae, Tetramelaceae, Salicaceae, Dipsacaceae, Hydrocharitaceae,
Stylidiaceae, Musaceae, Nepenthaceae, Cannaceae, Daphniphyliaceae,
Bromeliaceae, Bischofiaceae, Amaryllidaceae, Cannabaceae, Taccaceae,
Myricaceae, Stemonaceae, Corylaceae, Pontederiaceae, Sparganiaceas,
Butomaceae, Potamogetonaceae; with two species Staphylaceae,
Valarianaceae Buddlejaceae, Chloranthaceas, Elacagnaceae, Juglandaceae,
Burmanniaceae, Marantaceae, Xyridaceae, Pandanaceae; with three spe-
cies Pittosporaceae, Aceraceae, Hernandiaceae; with four specics
Hypericaceae, Lobeliaceae, Aristolochiaceac; with five spccles
Saurauiaceae; with seven species Eriocaulaceae, with eight species
Aquifoliaceae, Lecaceae; with nine species Ebenaceae, Dioscoreaceae;
with ten species Symplocaceac.

The top ten families have in themselves lot of diversity and varia-
tion in terms of their habits, habitat preferences, utilization, etc. The
fotlowing paragraphs highlight such diversity in these families.

Acanthaceae

Acanthaceae in Meghalaya is represented by 24 genera, and 77
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family has mostly herbs and shrubs The habitatwise they can be seen in
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open arcas, shades and wetlands. There is a remarkable diversity in their
infloresence and flowers which are of various colowr,

Asteraceae

This family has greater representation in Meghalaya with its fea-
tures of divcrsity In every type of habitat they could be seen ranging in
size and habits from the smaller herb to even trees like Vernonia
volkamerifolia, There are scandent ones like Senecio. However, a major-
ity of them are herbs and shrubs. Due to their characteristic adaptations
and effective seed dispersal mechanism either through floating pappus or
sticking hairs, they appear mostly gregarious tn distribution. Being able
to survive in adverse and harsh conditions they appear as pioneers and
early colonisers (Eupatorium odoratum, E. adenophorum, Mikania
macrantha, Ageratum conyzoides Crassocephm‘um crepfd:‘uides) often
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Jowaiensis is an endemic species.

From the economic point of view, a few of them are ornamenatals
like Tithonia diversifolia Chrysanthemum cinerarifelium, Hypochaeris
radicata, Senecio spp., as ethnomedicine for blood clotting like Ageratum,
Eupatorium, Mikania, for tooth, Spilanthes while Crassocephalum is used
as vegetable, Helianthus is used as source of oil.

Cyperaceae

This family has 17 genera and 107 species in the state. Like Poaceae
they are widely seen sharing the same habitats and conditions. But they
arc all herbs prefering marshy or shady habitats. A few like Carex are of
wide occurrence. They have a few genera with substantial species com-
position. Some larger genera of Cyperaceae in Meghalaya are Carex,
Cyperus and Fimbristylis.

Euphorbiaceae

'T'lnu: ie n nhenomenally diveres family wa -l-‘\ w r-:nn—rnn- P anAd
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habitat choices. They can be seen as small herbs, shmbs trecs or tWINers.

They are also seen as succulents like Euphorbia nerifolia. Due to their
adaptive features they may be seen in tropical dry areas, mesic and xeric
localities. The members of this family are of ornamental value for their
variously coloured inflorescence, foliage (Jatropha, Poinsettia). Plants like
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Euphorbia are known for their medicinal values. Emblica is good source
of vitamin “C’ through its fruits and is an ingredient of different drug
preparations. Souropus 1s a vegetable. Heveae braziliensis, the rubber
yielding plant and A4leuritis fordii are plantation crops. Ricinus communis
{Castor), a plant known for its oil yielding fruits, is also used for Eri silk
worm rearing. Fruits of Breynea yield a bluish dye. Thus the family has a
great diversity in terms of utilization. Further some genera like Euphorbia,
FPhyllanthus, etc. show great diversity in their habits ranging from herbs
to subwoody plants. They also show great tolerance to wide ranging habitat
conditions too.

Fabaceae

In Meghalaya this family is quite diverse in many aspects. In
habits, they have representatives of herbs (Smyrhia) shrubs (Moghania),
trees (Milletia) and climbers (4pios). Their morphological features too
are diverse. Their leaves are particular in that a few have simple leaves
but others may have trifoliate, panpumatc imparipinnate or decompound.
Their fruit/pods could be ranging from a few millimeter to quite large
with over 30 cm in length. In terms of habitat preferences the family mem-
bers could be seen in all types of habitats either tropical marsh or tropical
deciduous or high altitude, forest and as under growths in poor light con-
ditions. Like wise they can thrive in very degraded soils and harsh condi-
rons io fertile lands in Climax forest. They are peculiar wath their ability
to fix nitrogen in soil with their root nudules. From the utihzation point
of view, Fabaceae is a very important family to mankind as they are the
source of pulses, which are the protein source for us. Apart from this
proteinaceous digt, they are having tubers of food value (Moghania sp.)
edible flowers (Sesbania), edible fruits (Larhyrus, Dolichos, Vigna)
edible leaves (Vigna), medicinal plants (Peuraria), poisonous ones
(Milletia, Derris, etc.) allergic types (Mucuna) and fodders (Trifolium).
It has also some of the important timber species like Dalbergia sissoo.
Further, the family has representation of genera which have only one
species like Parochetus communis, Apios carneae to some with many
species like Desmodium, Dalbergia, etc. Indeed, it is a large family which
has 40 genera and 130 species in Meghalaya and is full of diversity and
adaptability.

Lamiacesae

This family with over 32 genera and 35 species is common through-
out the state in alomost all types of vegetational zones. Mostly they are
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herbs like Leucus, Coleus and Plectranthus. But some bke Leucosceptrum
are small tree. They could be seen in exposed open grass lands as repre-
sented by Prurella, Leucas, etc. and in shades as undergrowth m forest as
Plectranthus. Some like Coleus are omamental. Leucus is medicinal. A
few are used as vegetable too. Its efficient seed dispersal mechanism has
helped the family to colonise all over the state.

Orchidaceae

This is the largest family in Meghalaya. It is a family with immense
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diversity and variations, Though, there 15 no tree hatnt in this family bui
there are plants ranging from ephimerals (Epipageum) to perennials,
(Vanda, Dendrobium, ctc). They are also met with as saprophytes, or nor-
mal plants in wide ranging habitats like terrestrial, lithophytic or epiphytic
in tropical to tempertate habitats. Some saprophytes seen in humid forest
are species of Epipogeum, Gastrodia, Galeola, etc. Ground orchids of
Cymbidium, Arundina, Phaius are frequent. Epiphytic ones belonging to
gencra Fanda, Dendrobium, Papilionanthe, Rhynchostylis, Pleione,
Coelogyne are imporiant. Gelecla, Dendrobium moschatum are larger ones,
Pleione and some species of Bulbophyllum are smaller. Some like Tenio-
phyllum do not even have leaves, reducing their shoot to root like
structures.

As orchids are known for their flowers, it is worth considering the
differences and diversity in flowers, In size they range from very small
and insignificant ones like that of Oberonia to large and pretty ones like
Vanda coerulea, Paphipeditum, Papilionanthe, etc. A wide range of col-
ours could be noticed from dull white, yellow, orange, pink, blue, white
ctc. and in varions combinations which add to their omamental value. The
flowers also last from a few hours (Epipogium) to over a month as in
Paphiopedilum, Their long lasting nature make it ideal for cut flowers.
Apart from their ornamental valug, a few orchids are medicinal too. While
mosi crchids do not emii smell some like Cymbidium munronianum are
fragrant. Orchids like Vanilla are source of essence.

Poaceae

Poaceae are ubiquitous and unique with their near uniform habits.
They are adapted to wider habitat conditions from tropical marsh to tem-
perate grass lands. They range in size from a few centimeters to many
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meters as seen in the section Bambusae, the bamboos. They are either
trailing grass or tufted clump forming ones. They may also range from
seasonal to perennial types living up to over 100 years as in Bambusa
vulgaris. Grasses are known for their edible grains as in Oryza but young
shoots of some bamboos and stems of sugarcane are also edible. They are
either with hollow or solid stems. They are good fodder, construction ma-
terial, industnal raw matertals, handicraft items, soil conservation plants,
etc. Many genera of grasses are with numercus species as seen in Pog,
Bombusa etc. while others have one, two or three species. The family
has 121 genera and 284 species in Meghalaya.

Rosaceae

The family, though not represented in the top ten families of India
but has a dominance in Meghalaya with over 60 species. This is mainly
due to the sub-tropical and temperate elements. The family is quite
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nature. Quite a few of them are stragglers. They differ in terms of arma-
ture as prickly, thomy or unarmed and in leaves ranging from simple
trifoliate to pinnate types. They may be of singie flowers or inflorescence
of cymes, umbels, racemes or panicles. The flowers are quite attractive

and vary in colour from white Upllnm or pt‘rﬂr
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Edible fiuits are obtained from Pyrus,. Prunus, Rubus etc. Rosa, is
known for its flowers, 'I'.hc genus Rubus is remarkable with a lot of varia-

tion u: uu..-u ICEVES ITOim auusu: 1OUCa w u uuu.a aiil }uuuaw l.u.m ld-lll..IlJr

in Meghalaya is represented by 18 genera and 60 species with exotics
(Prunus, Pyrus) and indigenous (Rubus, Docynia etc.) species.

Rubiaceae

This family in Meghalaya is diverse in its habit and habitat prefer-
ences. They range in habit from small herbs like Oldenfandia to trees like
Hymenodictyon, Mitragyna, Adina, etc. Climbers are represented by
Uncaria. Within one genus itself there is diversity from herbs to shrubs or
even trees. {Hedyotis, Mussaenda, etc.) There is observable variation in
case of inflorescence from cymes (Saprosma) panicles (Wendlandia) fas-
cicles (Coffee) and even head like compact infloresence (Uncaria), etc.
Thereisalsoa number of modification like petalloid sepal, Petalloid bract,

ﬂbﬂ atm oo oasn '!“ l[‘lﬂ'ﬂ'ﬂd“r’ H o) e et Vol ]
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Uncaria, ete. Their flowers are very minute as in Borreria (Spermacoce)
to magnifiscent large Iike those of Luculia. As a matter of fact they are
often horticulturally important as ornamentals. Some others are
cthnobotanically popular (Paederia ‘medicinal as well as vegetable) Rubia
cordifolia 1s a source of dye in the north east for their hand woven clothes.

This family 1s also ubiquitous in Meghalaya with representation in
all types of forest and agroclimates. However, their maximum representa-
tion is in the tropics.

PHYTOGEOGRAPHY

The flora of Meghalaya has affinities to different phytogeo-

graphical realins of the world and to the phytographical regions of India,
Balakrishnan (1981} provides a very good account of the phytogeography
of Meghalaya in his Flora of Jowai. As expected, the flora is largely Indo-
Malayan mn nature, There are good representation of Sino-Himalayan
species, owing to its subhimalayan existence. Many floristic elements show
disjunct distribution with western ghats, thus pointing towards the penin-
sular Indian affinities. The flora also shows some affinities with the
American, African, Furopean and Australian flora to some extent.

The Gondwana land origin, transmigration of plants, the geo-
graphical locations, the early British presence and the selection of Shillong
as their headquarters for N.E. region, migration of people from all over
India, the flow of large rivers Jike Brahmaputra criginating from China
and the annual wind movement patterns, all have contributions to the
floristic inter mixing and phytogeographical affinities.

To cite a few examples of plants showing different affinitics are
Nepenthes, Vaccinium, Macrosolen, Balanophora, etc. (Malayan),
Corylopsis, Kadsura, Camellia, Mahonia, etc. (sino-himalayan),
Deeringia, Holoragis, etc. (Australian), Boeschneakia, Pyrularia,
Zanthoxylum, Salomonia, Cuphea, ¢t¢. (Amenican New world) Ochna,
Meyna, Heritiera (African) Leea, Munronia, Xanthophyllum, Helicia
(Peninsular Indian). it is indeed remarkable to have such wider affinities.

Despite having such strong phytogeographical affinities, the state
has a flora of its own too. There are quite a few new species and endemics
from Meghalaya.
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ECONOMIC USES

The rich and diverse flora of Meghalaya come into the hife of the
people of the state in many ways, The people of the state 'being tribal

l'l':lt!’ﬂ intimata lnmoladoes AfF tha flara enrrrannding tham nA indio
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ways of using it. The indigenous knowledge system is well rooted and
has strong ramifications. Apart from the use of plants as timber, fuel, etc.
there are a host of other ways by which different plants are used in
Meghalaya. The maintimber'species are Shorea robusta, Schima wallichii,
Lagerstroemin ﬁﬁf“v‘f_;;uru, uya 7K} __w.um' §pp., Anﬁfiﬁfp"ﬁ&‘ i‘rfﬁp:ﬁ&‘rm Amoora
wallichii, Toona ciliata, Duabanga arnnd;ﬁnra (Gmelina arboreq,
Chukrasia veluting, Pinus kesiya, Tecmna grandis and many others. For
fuel and charcoal the species like Legerstroemia speciosa, Prerospermum
acerifolium, Stereospermum chelonoides, Vatica lancifolia, Castanopsis,

Quercus spp etc are preferred. Bauhinia spp., Stereospermum, Artocarpus,

i g Hohwuioss are ntilicad ao Pm'lﬂnr
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Edible fruits are obtamed from tree species like Dillenia indica,
Myrica esculenta, Terminalia chebula, Spondias axillaris, 8. pinnata,
Elaeocarpus ﬂar:‘bundus efc. Other plants like Rubus, Elaeagnus,

Lrammia D_}’Z}E_Tum J:'..mauca Uﬂcyﬂiﬂ are 3.150 recogﬂlsm as sources OI
pﬂihlp ﬁﬂn‘l‘e u"l. ‘I']J"I.I.l’"

Deeringia, Diplazium esculentum, Pouzolzia, Sarchochlamys,
Mussaenda, Zanthoxylum, Houttuynia, Spilanthus, etc. yield leafy
vegetable. The young shoots of Dendrocalamus hamiltonii ( the common
bamboo) is a delicacy in Meghalaya too as in other parts of the north
eastemn region,

Zanthoxylum armatum, Paedaria foetida, Hedyotis scandens,
Rauvolfia serpentina, Rhus javanica, Houttuyria cordata, Acorus calamus,
Ageratum conyzoides, Holarrhaena pubescens, Adhatoda zeylanica,
Plumbago zeyianica, Clerodendrum colebrookianum, Abroma augusta,
Panax pseudoginseng, Berberis sp., are a few of the many medicinal plants
of the state.

Moutia puva, Sterculia villosa, Trema orientalls, Boehmeria etc.
yicld fibres for different use. Rubia cordifolia, Bixa orellana are known
for their natural dyes. Pinus kesiya, Canarium stricum, etc. are source of
resins,
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Millettia, Aesculus, Zanthoxylum are used as piscicidal plants for
capturing fish. Many orchids, like Vanda, Dendrobium, Rhyncostylis,
Papilionanthe, Paphiopedilum, Coelogyne, Pleione, etc. and ferns like
Asplenium, Lycopodium, Nephrolepes and other plants like Rhododendron,
Begonia, Chirita, Primula, Aeschenanthus, Hoya, Phlogacanthus,
Thunbergia are used as omamentals. The ethnobotany of Meghalaya is
fairly well known through the works of Rao (1981a, 1981b), Rao and Neogi
(1980) Rao and Sanpru (1981), Kumar et al. (1982) Joseph and

Khankongor (1981).

As is true to the Indian flora, Meghalayan flora has a good repre-
sentation of endemics. There are more than 50 endemics reported from
I'\ﬂf‘ﬂ rrﬂh1ﬂ Tr“ T"\ﬁ l’if‘il’lﬁ ﬂﬂ“ﬂfﬂﬁm ﬂF 1'1'\.? Mﬁﬂl‘\ﬂlﬂlmﬁ I'I'i-llﬂ I'\"-' fl‘\ﬂ 'ﬁﬂ'l'n
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plains of Brahmaputra valley and Surma valley and ndges might have con-
tributed to this feature. Balaknishnan (1981).

Table 111
Endemic Taxa

Name of the species Family
Aphyllorchis vaginata Orchidaceae
Adindra griffithii Theaceae
Aechmanthera leiosperma Acanthaceae
Alsodeia racemosa Violaceae
Anacolosa ilicioides Olacaceae
Baliospermum micranthus Euphorbiaceae
Calliandra griffithii Mimosacease
Cafficarpd pﬂfamfyx Verbenaceae
Camellia caducg Theaceae
Ceropegia angustifolia Asclepiadaceae
Citrus latypes Rutaceae
Corybas purpureus Orchidaceae
Cynanchum wallichii Asclepiadaceae
Dactylicapnos toruiosa Fumariaceae
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Name of the species
v‘mrw

Daphne shillong Thymelacaceae
Eria ferruginead Orchidaceas

E. pusilla Orchidaceae
Eriobotrya angustissima Rosaceae
Gastrodia exilis Orchidaceae
Glochidion thomsonii Euphorbiaceae
Goldfusia glabrata Acanthaceae
Goodyera recurva Orchidaceae
G. robusta Orchidaceae
Gymnostachyum verustum Acanthaceae
Habenaria concirma Orchidaceae
Habenaria furfuraceae Orchidaceae
H. khasiana Orchidaceae
Hedychium dekianum Zingiberaceae
Hyperrhena griffithii Poaceac

flex embelioides Aquauﬂceae
I venulosa z‘-xmufﬁuaceaﬁ
Impatiens acuminata Balsaminaceae
I khasioma Balsaminaceae
I laevigata Balsaminaceae
I porrecta Balsaminaceae
Ischaemum hirtum Poaceae

I hubbardii Poaceae
Lindera latifolia Lauraceae
Liparis acuminata Orchidaceac
Micropera mannii Orchidaceae
Paramignya micrantha Rutaceae
Pantlingia serrata Orchidaceae
Pennilabtum proboscidium Orchidaceae
Phlogacanthus wallichil Acanthaceae
Photinia cuspidata Rosaceac

P, polycarpa Rosaceae
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Name of the species Family
Pogonotherum rufobarbatum Poaceae
Pagostemon strigosus Lamiaceae
Pteracanthus griffithianus Acanthaceae
P nobilis Acanthaceae
F. rubescens Acanthaceae
F. urophylius Acanthaceae
Rhychospora griffithii Cyperacecac
Rubus khasianus Rosaceae
Salix psilostigma Salicaceae
Senecio jowaiensis Asteraceae
Sympagis maculata Acanthaceae
§. monadelpha Acanthaceae
Taeniophyllum khasianum Orchidaceae
Tarphochlamys affinis Acanthaceae
Tetrastigma obovatum Vitaceae
Trachyspermum khasianum Apiaceae
Thrixspermum muscaeflorum Orchidaceae
Mas pusilla Orchidaceae
Trivalvaria kanjilalii Annonaceae

THREATENED AND RARE TAXA

The rich flora of Meghalaya is exposed to a variety of external fac-
tors that adversely affect the flora. The generally recognised causal
factors like population explosion, urbanisation, settlements, developmen-
tal activitics like road, dam, industrial and other constructions, different
land use practices like jhum agriculture, conversion of natural forest to
horticulture, industrial plantation, are all active in the state in a very
Signiﬂcant way. Meghalaya is a developing state and is rapidly changing

[ETI B,

hllr-l'[ﬂsﬂl' forest cover. Manycumax\regcmuonseanammagonavc
bt:n degeimated tn umnﬂﬂﬂﬂ.r Asoraded twnee with noar nlnn‘l’ diversity,

BTSSR W BRI ¥ Mt eneess B Riwer TYawas prRieil AT AT wa AR

Jain and Sastri (1980) have mggcsted various categories of endangered
plants for India. The threatened plants of Meghalaya fall under ail these
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categories. However, the list of threatened plants may vary from the na-
tional one, due to Jocal condiions. As there is possibility of occurrence
of a mnationally endangered plant, to be very common in the state and
vice versa. Thus a regional or state list is always important and more rel-
evant. There has been a few publications on the threatened plants of
Meghalaya which brought to light the need for their conservation (Jain

and Sastri 1980; Hajra, 1574; Rao and Haridasan, 1983; Kumar and Rao,
1983; Sandhya Jyoti Das and Deoni, 1983; Chauhan, 1983; Kataki, 1983;
Chauhan and Singh, 1992). The following list is largely based on these
works and personal observations. (Table IV).

Table IV
Threatened plants
Name of the species Family Distribution
Apaodites benthamiana Olacinaceae Khasi hills
Aphyllorchis vaginata Orchidaceae
Artabotrys caudatus Annonaceae Garo hills
Alisma plantago-aquatica mat West Khasi hills

Fhaot hilla
Al Ml ALLILD

Alsodeia racemosa Violaceae Khagi hills
Aglaia edylis Meliaceae Garo hills
Arachnanthe cathcartii Orchidaceae Khasi hills
Baliospermum micranthum Euphorbiaceae Khasi hills
Berchemia floribunda Rhammacae Shiliong
Bruceae mollis Simaroubaceae Garo hills
Bulbophyllum moniliforma Orchidaceae Jaintia hills
Cardiopteris lobata Olacaceae Balphakram
Carex inclinix Cyperaceas Upper shillong
C. rara Cyperaccace Upper shillong
Ceropegia angustifolia Asclepiadaceae Balphakram
Cherostylis pusilla Orchidaceae Balphakram
Chirtia hamosa Gesneriaceae Garo hills
Corybas purpureus Orchidaceae Khasi hills
Cyathocalyx martabanicus Annonacea¢ Garo hills
Diplomeres puichella Orchidaceac Balphakram
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Name of the species Famtly Distribution
Docynea hookeriana Rosacecae Balphakram
Epipogium raseum Orchidaceac Nangpoh
Eria pusilla Orchidaceae Shillong
Eriocaulon echinularum Eriocarlaceae Balphakram
Fraxinus floribundus Olecaceae Shillong
Fissistigma verrucosum Annonaceae Raliang
E rubiginosum Annonaceae Garo hills
Gastrodia exilis Orchidaceae Raliang
Goniothalamus simonsii Annonaceae Laitad
Galeola falconerii Orchidaceae Khasi hills
Habenaria furfuraceae Orchidaceae
H. khasiana Orchidaceae
Hedychium dekianum Zingiberaceae Jaintia hills
H. hookeri Zingiberaceae
H. marginatum Zingiberaceae
Hemiorchis rhodorrhachis Zingiberaceae Khasi hills
Haematocarpus thompsoni Menispermaceae  Khasi hills
Hex khasiang Aquifoliaceae Shillong
Liparis torta Orchidaceac
Luvunga scandens Rutaceae Mausmai
Lepisanthes burmanica Sapindaceae Khasi hills
Mornotropa uniflora Monotropaceae Shillong
Miquelia kieinii Icacinaceae
Meliosma manii Sabiaccae Khasi hills
Nepenthes khasiana Nepenthaceae Garo and Jaintia
hills
Nymphaea pygmaea Nympahacacecae  Khasi hills
Panax pseudoginseng Araliaccac Shillong
Pantlingia serrata Orchidaceae
Faphiopedilum hirsutissimum Orchidaceae Khasi hills
£ insigne Orchidaceae Khasi hills
P venustum Orchidaceae
Pennilabium proboscidium Orchidaceac
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Name of the species Family Distribution

Pleione maculaia Orchidaceae Shillong

P lagenaria Orchidaceac Khast hitls

Polygala iricholopha Polygalaceae Khast hills

Rhododendyon formosum Ericaceae Shillong

Stylidium kunthii Stylidiaceae Garo hills

Sageretia oppositifolia Rhamnaceae

Sapindus rarak Sapindaceae Jaintia hills

Trachelospermum auritum Apocynaceae Garo hiils

Taeniophylium khasianum Orchidaceae Khasi halls

Thrixspermum muscaeflorum Orchidaceac

Tropidia angulosa Orchidaceae Garo hills

Trias pusilla Orchidaceae Khasi and Jaintia
hills

Unona dumosus Annonaceae Garo hills

Uvaria hamiltonii Annonaceae Garo hills

U. lurida Annonaceae Garo hills

Vanda coerulea Orchidaceae Khasi and Jaintia
hills

The above list apparently seems very long but all these species are

threatened in one or the other way and need conservation measures.

YULNERABILITY
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curiosities, medicinal and other herbs, They attract collectors and traders
in many ways and are often exposed to indiscriminate exploitation. Some
glaring examples are Nepenthes rhasiana (pitcher plant) collected as
botanical specimens, orchids like Vanda coerulea (blue vanda),
Paphiopedilum venustum, P. hirsutissimum, P. insigni, etc. gathered as
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nal plant. A few plants like Epipogeum, Gastrodea, Galeola, Monatropa,
etc. are threatened due to their habitat specificity and forest destruction.
Many of the threatened plants of Meghalaya found sheltered in the
sacred grooves are preserved intact due to religious reasons. But with the
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changing cultural style and educational advancement, the young genera-
tion are moving away from iradition and are inchined to violate the con-
servation ethos intrinsic on the community. Tragically, one can see the

total disappearace of the sacred groove at Shillong peak described by
Bor (1942) Raju (1964). This attitudinal change of the people will surely
make many of our plants vulnerable. Added to this, is the rapid removal
of forest produce and accelerated forest clearance consequent upon the
increased demand of an inflated population.

- -

CONSERVATION

From the forgoing dis¢ussion on threatened taxa, it can be seen that
there is a scries of adverse factors acting upon the flora seriousely
endangering a few of them at least. ki is evident that the singular most
hmportant factor is human interferance, To save the flora from imminent
threats and possible extinction, we need to resolve for strong conserva-
tion efforts. It should aim both species conservation and habitat conser-
vation using fn-situ and ex-situ means, Fortunately, Meghalaya has an
elite population with conservation ideas and a number of institutes and
departments like the Botanical Survey of India, National Bureau of Plant
Genetic Resource, North Eastern Hill University, Indian Council of Agn-
culture Research, The Department of Environment and Forests both of
the Meghalaya State and the Government of India are all equiped to fore-

warn and educate the nﬂnnh- ahont the dﬂnnrere of deforestation and threat

to species. There are already a few protccted areas and sanctuaries in the
state to cater to the needs of protection and conservation like the

Balphakram, Nongkhyllum, Jarain etc. Qur remaining sacred grooves too
contribute favourably to the cause of conservation.

Though, Meghalaya is comparatively better explored from a botani-
¢ai point of view but there are still scope for exploration in some impor-

f!li'lf ‘lu.ru'i"mﬂ-t rinh araan ﬂi‘l.l"i an aomranermont af the i‘\rnnfnnarl ﬂ'ﬁrﬂ‘u n‘F
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the state is an urgent requirement. Once the documentation and SUrveys
for the habitat conditions are available, adequate conservation measures
could be evolved basing on strong ecological principles. All the available
resource and technology could be tapped to prowvide this goal of conser-
vation. Fortunately, the tools of Biodiversity conservation are familiar and
accessible to us. Though, much damage has occured in the recent past
0 the flora of Meghalaya but still it is not too late. Dedicated efforts
could still reverse the trend and bring the flora to its enviable position.
Conservation does not mean a total avoidance of utilization of the floral
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wealth. Useful plant resource could be vtilized making sure to see therr
regeneration and survival through modem forestry practices.

The flora of Meghalaya has attracted many eminent botanists from
the very early times of Hooker (1854) Kanjilal ef af (1934-40), etc. After
the reorganisation of Botanical Survey of India further boost to the bo-
tanical exploration of the state was possible and the works of Rao (1994)
Joseph (1982), Balakrishnan (1981), Kataki (1986) Haridasan and Rao
(1985) Baishya and Rao (1982} Joseph and Joseph (1980) appeared. The
rapidly changing environmental scenario of the state warrants such studies
at periodical intervals. Due to various causes, the flora of Meghalaya is
exposcd to different threats and needs conservation measures to negate
the adverse effects. With well planned interdisciplinary conservation
programmes, and involvement of the government, non-government and
people in these programmes, the losing glory of the flora of Meghalaya
could be regained.
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Pleione praecox
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Lawlyngdoh : the Sacred grove at Mawphlong



Nepenthes khasiana
(Courtesy : T.M. Hynniewta)

Rhododendron formosum
(Courtesy : T.M. Hynniewta)
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Brainea insignis

(Courtesy : T.M. Hynniewta)

Rauvolfia serpentina
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Vanda coerulea
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MIZORAM

K.P. Singh

Mizoram or Lushai hills, as it was known formerly, is situated in the
north-eastern part of India. It was called Lushai hills and later Mizo district,
and formed part of old Assam til 1971, In 1972 it was constituted into
Umon Territory and was renamed as Mizoram, It attained full fledged
statchood on 20th February, 1987 and presently comprises three districts
namely Aizawl] (area about 12588 sq km), Lunglei (5436 sq km) and
Chhimtuipwi (3957 sq km).
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Latitude and 90° 20’ - 93° 27' E Longitude with a total area of about 21,090
sq km, It is bordered in north by Cachar district of Assam, in the east by
the state of Manipur, in the south and south-west by Myanmar and in the
west by Chittagong hill tracts of Bangladesh and the state of Tripura. The
entire state presents a mountainous terrain with more or less parallel hill
ranges running in the north-south direction with deep river valleys, aver-
aging 700 - 1300 m in altitude. The Eastern and Southern regions are
higher as compared to the Western and Northern regions. However, the
isolated peaks, attain height over 1900 m with Phongphurthlang in the ‘Bive
Mountain® being the highest peak (2157 m) in Chhimuipui district, South
Mizoram. The other important peaks are Lengtenthlang, Ngurthlang,
Mawmrang, Tawitlang, Chalfilh, Lurh, etc. Mizoram has over 75% of the
geographical area under forests which is the ighest (Garbyal 1996) among
the states of the country. The total forest areas as reported in the various
Govemment statistics is about 15,935 sq km (Bathew 1991}, of which about
7,127 sq km forest are under the control of Government while remaining
forests are under the control of willage councils {ca 7022 sq km) and
district councils (ca 1783 sq km).

Mizoram has a moderate climate. It is generally warm in summer
and not verv cold in winter. The monsoon starts from Mav to September

and winter from December to February, which is rain fme and pleasant.
The autumn is between October and December. The state receives annual
rainfall between 2000-2600 mm from both North-East and South-West
monsoons, which together with conducive range of temperature of 20°

30° C durimg summer and 11° - 21° C in winter, with humidity varving
from 70% 80%, supports a rich flora both in luxuriance and species
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diversity. The rivers occupying the longitudinal valleys often form deep
gorges and flow towards either North or South.

The important rivers like Tlawng (Dhaleswari), Tuivail (Sonai),
Tuivawl, Kamafuli, Tuipui or Koladyne and their tributaries create con-
genial sites for rich and diverse vegetation specially along their banks. The
drainage pattern in general has a direct bearing on the floristic composi-
tions. The water holding capacity of the soil is low because of its clayey
nature.

A perusal of literture has revealed that, botanically the state is quite
under explored with only a few collection forrays in the past and our knowl-
edge about the flora of mizoram, in general, is rather inadequate.

Gage (1901) for the first time recorded 317 species, including 26
species of cryptogams, based on his own collections made from a very
small arca in Lunglei district during March - April 1899, J.E. Leslie also
made some collections in December 1902 and sent them to Calcutta. Some
valuable collections made by Mrs. N.E. Parry from 1924 10 1928 were
sent to Roval Botanic Garden, Kew and a smaller quantify to the Roval
Botanic Garden, Calcutta (now India Botanic Garden, Howrah). Rev.
W.G.L. Wenger (1926 and 1932), Rev. R.A. Lorrain and his daughter
Lorrain Foxall also made some collections from Lunglei, and sent most of
them to Kew and some to Calcutta. Based on these collections, Fisher
(1938) published ‘the Flora of Lushai Hills’ enumerating 1360 species in-
cluding 6 gymnosperms and 155 species of cryptogams,

VEGETATION

The status of vegetation of North-East India as a whole has been
discussed by Rao and Panigrahi (1961), Murti and Joseph (1984), Sahni
(1981), Jain (1982), Mehra et. al. (1983), Rao and Hajra (1986), etc. How-
ever, the exclusive account of vegetation pertaining to Mizoram state is
not yet available although Deb and Dutta (1987) has thrown some light
on the vegetation of the area based on their observations made in Mamit
subdivision and west Aizwal. Based on these data together with field
observations and collections made by the author, an attempt is made to
present a brief accouni of the vegetation of the Mizoram siate. In
general the forest of Mizoram can broadly be divided into following
types.
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1. Tropical wet evergreen and semi-evergreen forest

These forest are usually found below an altitude of 900 m and form
one of the major ecological types in the state with a rich floristic diversity.
The exact distinction between the ¢vergreen and semi-evergreen types is
difficult as they occur in the areas of similar characteristics where rainfall
averages between 2000-2500 mm annually and temperature varies between
20°C  22°C. Tropical wet evergreen forest are found usually in south-
eastern and western to some extent, Mizoram, while semi evergreen for-
ests occur in northern, north-western, western and central part of the
Mizoram.

Tropical wet evergreen forest are characterized by the stratifica-
tion of the stand into three distinct tiers or canopies consisting of an
admixture of numerous species. All the species of the top canopy are
evergreen trees with tall boles. Cauliflory 15 rather common, The muddle
and lower canopies are dense, evergreen and-diverse. Epiphytes and para-
sites are few. Tree ferns, aroids, small palms, ferns, orchids, bryophytes
and lichens are fairly common. Lianes are frequent and conspicious. The
ground vegetation is rich, comprising numerous herbaceous species. Grass-
es and Sedges are comimon in humid places or along the banks of rivers
or rivulets. The dominant species of top canopy are Dipterocarpus
turbinatus (Dawangthing), D. macrocarpus (Thingsen), Michelia
champaca (Ngian), Talauma hodgsonii (Thingtumbu), Artocarpus
chaplasha (Tatkawng), Amoora wallichii (Sahatah), Duabanga
grandiflora (Zuang), Schima wallichii (Khiang), Adina cordifolia
(Lungkhup), Terminalia myriocarpa (Char}, Sterculia colorata
(Khaukhim), Syzygium cumini (Lenhmw), Actinodaphne angustifolia,
ctc. In exposed and drier areas, where soil is only a thin layer, deciduous
trees, like Bombax cieba, Juglans regia, Phyllanihus embiica, Erythrina
arborescens. Albizia lebbek, A. procera, Lagerstroemiu speciosa,
Sterculia villosa, Bischofia javanica, etc. are common. The second
canopy species grow usually along with smaller trees of this top canopv.
The common species of the canopy are Litsea laeta, Dysoxylum
binectariferum, Pterospermum semisagitatum, P. lanceaefolium,
Hydnocarpus kurzii, Sterculia indica, Dillenia indica, Symplocos
javanica, Elaeacarpus lanceaefolius, Stereospermum personatum,
Turpinia pomifera, Ardisia colorata, etc,

The third canopy shows the maximum diversity of smaller trees and
shrubs. The species ltke Meliosma simplicifolia, Litsea meissneri,
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Saurauia napaulensis, Garcinia paniculata, Leea indica, Eurya
cerasifolia, Maesa paniculata, Clausena heferophylla, Mycetia
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longifolia, Pandanus foetidus, Buddleja asiatica, Tournforna
roxburghii, Symplocos theaefolia, Diospyros lanceaefolia,
Daedalcanthus spp., Pinanga spp., etc. are very common. Rubus niveus,
R. ellipticus, Globba clarkei, G. mulitiflora, Costus speciosus,
Phrynium capitatum, Laportea crenulata, Impatiens spp., Begonia spp.,
Ophiopogon spp., etc. are also common.

Climbers like Rhaphidophora exima, Pothos scandens, Entada

rhaad'r Dioscorea rmnfnnhu”n Cicsamnelos pareira, Cemervatio enn
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Mucuna pruriens, Pa.s‘.fgﬂara Joetida, Hoya parasitica, Trichosanthes
spp., Smilax spp., Piper spp., Cuscuta reflexa, etc. are quite abundant in
the forest.

The forest are rich in both epiphytic as well as terrestrial orchids.
Coelogyne nitida, C. punctulata, Cymbidium aloifolium, C.
longifolium, Dendrobium aphyllum, D. chrysanthum, Vanda coerulea,
Paphiopedilum villosum, Renanthera imschootiana, Buibaphyﬂum spp.,
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Champhai areas. Among the parasites, Scurrula pulverulenta,
Helixanthera parasitica, Viscum monoicum, Cuscuta reflexa,
Balanophora dioca, ete. are seen.

In exposed places or abandoned Jhum land, the canopies are not
distinct. In these places the species, like Aporosa oblonga, Mallotus
philippensis, Maesa ramentacea, Cordia spp., Bridelia retusa,
Macaranga denticulata, Murraya exotica, Dysoxylum binectariferum,
Callicarpa arborea, Dalbergia stipulacea, Senna alata, Meliosma
simplicifolia, Gmelina arborea, Bauhinia variegata, Erythrina
arborescens, Syzygium spp., etc. are common. Similarly climbers, like
Dalhousiea bracteata, Spatholobus parviflorus, Combretum
roxburghii, Mucuna nigricans, Thunbergia grandiflora, members of
Cucurbitaceae, Dioscoriaceae are also abundant. The ground floor of these

farest iz full of herbs or undershubs like Trmmfefm rhombaoidea,

e

Clerodendron viscosum, Melastoma ma!abarhncum. Desmodium
hererocarpon, D. caudatum, Uraria clarkei, Arylosia barbara,
Ageratum conyzoides, Blumea glomerata, Crotalaria ferruginea,
Urena lobata, Indigofera spp., Erigeron linifolium, Eupatorium
odoratum, Gallinsoga parviflora, Vernonia cinerea, Solanum nigrum,
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members of Scrophulariaceae, Acanthaceae, Lamiaceae, etc, The three
species of “Dancing girl” viz. Mantisia saltatoria, M. spathulata and
M wengeri, the later being endemic to this region, are also found in shade
on rocks 1n Lungleh and Blue mountain area.

Swamp vegetation as mentioned by Deb and Dutta (1987) consists
of many herbaccous specics, some shrubs and a few trees. The common
tree species are Barringtonia acutangula and Lagerstroemia parvifiora.
The dominant herbaceous species are Phragmites karka, Alpinia
allughas, Saccharum spontaneum, Erianthus arundinaceus,
Polvgonum microcephalum, Elacocharis ramulosa, Scirpus supinus,
Cyperus difformis, Fimbristylis dichotoma, Utricularia exoleta, etc.
Eichhornia crassipes is also abundant in water bodies. Along the river
courses in marshy places, Alpinia spp., Impereta cylindrica, Pharagmites
karka, Erianthus arundinaceus and Saccharum spontaneum are very
common. They form asocies and grow in various proportions. They usu-
ally form Phragmites - Alpinia assocics and Alpinia - Phragmites-
Saccharum associes. Aquatic species, either floating or submerged, are
few in Mizoram. Some such species are Ludwigia octovalvis, L.
Drostrata, Osbeckia chinensis, Nymphoides cristata, Trapa natans var,
bispinosa, Pistia stratoites, Spirodela polyrrhiza, Hydrilla verticillata,
Limnophylla sessilis, Leersia hexandra, Polygonum spp., etc.

2.  Montane subtropical forest

These forest usvally are found between 900 - 1500 m altitudes in
the eastern fringes’ bordering kachin hills of Myanmar and places which
are cooler and have less precipitation. Subtropical vegetation shows mixed
pme forests, The common species of pine forest are Pinus kesiya,
Quercus incana, {). serrata, (). semiserraig, Castanopsis hystrix,
Podocarpy nerifolia, Schima wallichii, Prunus cerasoides, Myristica
SPP-, Rhus spp., etc. The other species of subtropical forest belong to
genera Acqgcia, Albizia, Bridelia, Castanopsis, Cinnamomum,
E"g"fhﬂ?dﬂa, Ervthrina, Ficus, Garcinia, Michelia, Terminalia, ctc.

In some ninnne
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Didymocarpys nana, Licuala pelta, Phoenix humilis, etc. are also found
and form part of subtropical forest. The species of Lyonia, Gaultheria,

Rhus, ete. are some of the common shrubs in the forest, whereas the
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ius SPP.. Artemisia spp., Elsholtzia spp., etc.
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3. Temperate forest

These forest are usually conunon above 1600 m in the areas like
Pharpak, Thaltiang and Phawngpui reserve forest and display impen-
etrable virgin pimary forest. In several congenial localities, particularly on
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the ?'ﬁuﬁjf' SlﬁPﬁS of different tri tributarics, HOWEVCT, Liic vug;muuu presend
an admixture of trapical and sub-tropical elements. The predominent ar-
boreal elements in these forest are Pinus kesiya, Actinodaphne
macroptera, Betula alnoides, Exbucklandia populnea, Dillenia
pentagyna, Kadsura heterophylla, Michelia doltsopa, M. champaca,
Garcinia anomala, Schisandra neglecta, Photinia integrifolia, Litsea
spp., Quercus dealbata, Q, dialatata, Rhododendron arboreum, R,
vitchianum, R. wattii, R. johnstoneanum, etc. The prominent shrubs
occuring in these forest are Pittosporum podocarpum, Xylosma
controversum, Camellia caudata, Mahonia spp., Rubus spp.,
Clerodendron infortunatum, Rosa spp., Sorbus spp., Baliospermum
spp., Helicia nilagirica, Vibernum spp., Osheckia spp., Mussaenda spp.,
etc. The common herbaceous species of these forest are Hypericum
elodevides, H. mananthemum, Pfantaga major, Potentilla fulgens,
urqmuwm SpP-» Centella asiafica, \..-)urmu.} crisiata, Chirita pp., mditi-
bers of Asteraceae, Commelinaceae and grasses like Arundinaria
callosa, Coix lacryma-jobi; Cyanodon dactylon, Erianthus longisetus,
Eragrostis unioloides, E. nigra, etc. Besides, the common lianas in these
forest are Brachystemma calycinum, Hligera khasiana, Milletia spp.,
Rosa longicuspis, Smilax spp., Vitis spp., Trichosanthes spp., ¢tc. These
forest also abound in good diversity of fems and fem-allies, viz. Selagineila
spp., Lycopodium spp., Cyosorus spp., Dryopieris spp., Devallodes
membranulosum, Arthromeris wallichiana, Egenolfia appendiculata,
Hypolepis punctata, Microlepia spp., Onychium siliculosum, Poly-
podium spp., Pyrosia stenophylla, Pteris vitata, etc. The epiphytic com-
ponents of these forest are dominated mostly by lichens, bryophyies,
pteridophytes, various species of orchids, Aeschynanthus spp., Agaperes
spp., Hoya spp., Vaccinium spp., Viscum spp., ete.

4, Bamboo forest

Bamboos are usually found in tropical and sutropical areas of the
state. Few species also extend up to temperate zone. Mizoram is extremely
rich in Bamboos. This appears to have been resulied from Ihumming (Deb

and Dutta, 1987) system of cultivation. Abandoned Thum land i1s favour-
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ableforrap:dgrowthofBamboos Bamboos are more concentrated along
the Tnpura border. They are more abundant in the western and castemn
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fringes. In eastern region bamboos are mostly confined along the river
banks. The common species of bamboos found in Mizoram are
Melocanna baccifera, Bambusa tulda, B. pallida, Dendrocalamus
hamiltonii, Schizostachyum polymorphum and S. dalioa. Bamboos usu-
ally grow in clumps but Melocanna and Schizostachyum grow single
stemmed wihout forming clumps. Of all the species that are found, those
of Melocanna and Bambusa are commercially most important because
of their superior quality and relative abundance.

FLORISTIC DIVERSITY
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Although the knowledge of flora of state is inadequate due to lack
of thorough explorations but the forest of Mizoram exinbit an enormous
floristic diversity. There are diverse species of orchids, medicinal plants,
horticultural plants, taxa of ethnobotanical importance, bamboos, cancs,
wild relative of cultivated crop plants and some endemic, rare and en-
dangered species with highly restricted range of distnbution. The diver-
sity is also supplemented by numerous species of adjacent and distant
regions, that are present in the flora, According to present estimate the
flora of Mizoram comprises about 2141 species of flowering plants,
distributed within 905 genera and 176 families. The number of species
will be much more if unexplored and under explored arcas are explored
thoroughly. Incidentally, many areas particularly in the Southern and East-
ern regions, still remain unexplored.

However, the present status of different groups of vascular plants
in Mizorarh is shown in the Table 1.

Table 1
Status of different groups of vascular plants
Group Species Genera Famly
ANGIOSPERMS 2141 905 176
Monocot 514 200 26
Dicot 1627 705 150
GYMNQSPERMS ¢ 6 4

PTERIDOPHYTES 211 66 35
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A perusal of the table 1 indicates that the gymnosperms show mini-
mum diversity of species in the area, while angiosperms exhibit maximum
diversity. The proportion of monocoyledons to dicotyledons at species
level is about 1: 3.1 and at generic level is about 1: 3.5. The ratio of gen-
craandspecmufangloswm:slsabout 1; 2.3 Ammgangmspenns the

dicotyledons maintain maximum diversity fram specific level to family level,

The diversity of some of the families like Asteraceae, Fabaceae,
Rubiaceae, etc. is discussed separately. Among monocotyledons the maxi-
mum diversity is observed in Orchidaceae, Poaceae and Cyperaceae which
together constitute about 67% of this group while remaining 33% species
are distributed into 23 familics. The spncics diversity of some of domi-

nant families of thic group 1§ also discussed m forthenming pages.
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Table I
A conspectus of families showing
number of genera and species

Farmily Genera Species

BICOTYLEDONS
Raminculaceae
Dilleniaceas
Magnoliaceae
Schisandraceae
Annonaceae
Menispcrmaceac
Berberidaceae
Papaveraccac
Fumariaceac

12
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Capparaceae
Violaceae
Bixaceae
Flacourtiaceao
Pittosporaceas
Polygalaceae

Caryophyllaceac
Portulacaceas
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Family Genera Species
Hypericaceae 2 6
Clusiaceae 3 7
Theaceae 3 &
Saurauiaceae 1 2
Dipterocarpaceae 2 4
Malvaceae 9 15
Bombacacecae 2 3
atercullaccac 7 i5
Tiliaceae 4 7
Elagocarpaceae 1 7
Malphighiaceae 2 4
Geraniaceae ] 1
Oxalidaceae 2 4
Balsaminaccac 1 13
Rutacecae 13 21
Simaroubaceae 1 1
Bursaraceae 2 2
Mcliaceae 12 19
Olacaceae 2 3
Icacinaceae 4 4
Celastraceae 4 10
Hippocrateaceae 2 4
Rhamnaceae 4 7
Vitaceae 7 19
Leeaceae 1 6
Sapindaceae 8 10
Aceraceae l 3
Sabiaceae 2 8
Anacardiaceae 7 9
Connaraceae ] 1
Fabaceae 34 88
Caesalpinicideae 8 27
Mimosoidcac 9 18
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Family Genera Species
Rosaceae B 22
Saxifragaceac 1 i
Hydrangeaceae i i
Heaceae 1 1
Crassulaceae 2 4
Droseraceae 1 2
Hamamelidaceae 2 2
Rhizophoraceae 1 1
Combretaceae 4 13
Hernandiaceae i i
Myrttaceae 5 1¢
Lecythidaceac 1 1
Melastomaceae 7 19
Lythraceae 5 8
Punicaceae 1 1
Sonneratiaceae 1 1
Onagraceae 2 3
Trapaceac 1 i
Samydaceae 1 1
Passifloraceae 2 4
Caricaceae 1 1
Cucurbitaceae 1t 15
Begoniaceae 1 18
Aizoaceac 1 1
Apiaccae 10 8
Araliaceac 7 12
Comaceae 1 1
Alangiaceae 1 pi
Nyssaceae 1 1
Caprifoliaceae 3 10
Rubiaceae 39 109
Dipsacaceae 1 |
Asteraceae 45 3
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Family Genera Species
Campanulaceae 4 8
Lobeliaceae 1 4
Vacciniaceae 2 6
Ericaceac 2 6
Monotrapaceae 1 1
Primulaceae 2 4
Myrsinaceae 5 22
Sapotaceac 3 3
Ebenaceac l 4
Styracaceae 1 2
Symplocaceac 1 9
Oleaceac 4 19
Apocynaceae 22 26
Asclepiadaceae 13 20
Loganiaceae 2 4
Buddleiaceae 1 3
Gentianacecac 7 15
Limnanthaceae 1 2
Polemoniaceas 1 1
Hydrophyllaccae 1 1
Boraginaceae 5 10
Heliotropiaceae 1 1
LConvolvulaceae 7 23
Cuscutaceae 1 1
Solanaceae 8 23
Scrophulariaceac 19 29
Orobanchaceae 1 1
Lentibulariaceae ] 4
Gesneriaceac 10 30
Bignoniaceae 6 9
Martyniaceae 1 1
Acanthaceae 29 71

Thunbergiaceae

J—
.
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Pamily Genera Species
Verbenaceae 1 38
Lamiaceae 30 66
Plantaginaceac 1 3
Nyctaginaceas 2 2
Amaranthaceae 9 13
Chenopodiaceae 1 1
Polygonaceae 2 21
Anistolochiaceae 1 1
Piperaceae 2 18
Saururaceae 1 1
Chloranthaceae 1 2
Myristicaceae 3 6
Lauraceae 10 34
Hemandaceae { |
Proteacecae 1 4
Thymelaeceae 4 6
Elacgnaceae i i
Loranthaccae 8 13
Viscaceae 1 2
Santalaceae 3 5
Balanophoraceae 1 1
Euphorbiaceae 33 78
Buxaceae" | ]
Urticaceac 13 4]
Ulmaceae 3 6
Cannabinaceae 1 1
Moraceae 7 43
Juglandaceae 2 3
Myricaceae 1 2
Betulaceae 2 3
Fagaceae 3 24
Corylaceac i i
Salicaceae 1 1
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Famuly Genera Specics

MONOCOTYLEDONS

Hydrocharitaceae 1 1
Burmaniaceas 1 1
Orchidaceae 75 244
Zingiberaceae 13 39
Marantaccac 1 2
Cannaceae 1 1
Musaceae 1 4
Haemodoraceac 1 4
Amaryllidaceac | 2
Hypoxidaceae 2 4
Agavaceae 1 I
Taccaceac 1 1
Dioscoreaceae 1 13
Stemonaceae 2 2
Liliaceae 9 17
Smilaceae | 5
Asparagaceae | 3
Pontederiaceac 2 3
Commelinaceae 8 19
Arecacecae 10 13
Pandanaceae i |
Araccac 14 29
Lemnaceae 1 1
Eriocaulaceac 1 1
Cyperaceae 7 36
Poaceae 43 66

An analysis of families in Table H present an interesting data per-
taining to the diversity of species and genera in the state as shown
below.



(i) Species diversity under families

Familics with 1 species 47
Families with 2-10 species 79
Families with 11-25 species 3l
Families with 26-50 species 11
Families with 51 100 species 6
Families with 101 -250 specics 2

(ii) Generic diversity under families

Families with 1 genus 79
Families with 2 genera 28
Families with 3 genera 9
Families with 4-5 gpenera 16
Families with 6-10 genera 26
Families with 11-20 genera 9
Farnilies with 21-30 gencra 3
Families with 31-40 genera 3
Familics with 41-75 genera 3

Thus, 1t is deduced from the above data that maximum species di-
versity ocours in the families belonging to 51-100 and 101-250 species
categories while maximum number of families belong to 1, 2-10, 11 - 25
species categories. Similarly maximum generic diversity occurs in the fami-
lies belonging to 21 ~ 30, 31-40 and 41-75 generic categories while maxi-
mum number of families belong to 1, 2 and 6-10 generic categories.

An equally important data also emerge when an analysis of species
diversity within genera as shown below is made.

Genera with 1 species 311
Genera with 2 species 172
Genera with 3 species I
Genera with 4 species 51
Genera with 5 species 3
Genera with 6-10 species 46
Genera with 11-15 species 13
(Gencra with 16-20 species 6

Genera with 21 -40 species 3
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Here also the maximum genera belong to 1, 2, 3 and 4 species cat-
egories and maximum diversity of species occurs in 16 20 and 21 40
species categories. The speeies diversity of certain dominant genera is

also given separately.

In order of dominance family orchidaceae ranks first as the largest
with about 244 species belonging to 75 genera, This is followed by
Rubiaceae (about 109 spp. under 39 genera), Asteraceae {about 93 spp.
under 45 genera), Fabaceac (about B8 spp. under 34 gencra),
Euphorbiaccae, Acanthaceae, Lamiaceae, Poaccae, Moraceae,
Urticaceae, Verbenaceae., etc.

The species diversity within the families is more interesting, The
Orchidaceas is a family with a lot of diversity. The status of orchids of
Mizoram has already been discussed {Singh ef al, 1990). A variety of
orchids are found particulariy in wet tropical and subtropical forests. Of

tha 744 taxa mnw{mi Freanm Mvrnrnm A ara terractrinl 1’?'7 are arvirdverfan
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and 7 are saprophytes. Dendrobium with 41 species is the largest genus.
The other genera such as Bulbophyllum, Eria, Cymbidium, Coelogyne,
etc. are well represented with more than 10 species each, 3 genera viz.

Anthogonium, Neogyne and Ornithochilus are mnnntmm m the area.

Besuies there are 41 gencra which are representcd by a single species
each. It is followed by 12 genera with 2 species each; 6 genera with 3
species cach; 3 genera with 4 species cach; 2 genera with 5 species each;

9 genera with 6 - 15 species each and remaining 2 genera with 21 and 41
species respectively. Thus, it is interesting to note that maximum genera
belong to 1 species category. While considering distributional analysis of
orchids of this statc (Singh et ¢., 1990) in relation to other parts of India,
it is revealed that of the 244 taxa so far recorded from Mizoram, 60 are
common to peninsular India, 104 to North-West India, 198 to Sikkim, 179
to Arunachal Pradesh, 90 to Assam, 136 Manipur, 192 to Meghalaya, 138
to Nagaland and 49 to Tripura. It is rather interesting that orchids of
Mizoram have maximum affinity with the orchids of Sikkim. It is also sig-
nificant that out of the 7 specics of Paphiopedilum (a commercially highly
exploited genus) known to occur in India (Kataki, 1984), 3 species viz,,
Paphiopedilum villosum, P. hirsutissimum and P. spicerianum occur m
the state. This figure is highest for any Indian state and is comparable to
that in Sikkim and Meghalaya.

Rubiaceae are well represented in Mizoram flora. Their members
range from small or large sized trees to shrubs and herbs in tropical
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forest. Some members are climbers forming dense growth in the forest.
Of about 616 species reportedly occuring in India, about 109 species

occur m Mizoram. There arc 14 EClicra which arc u.-l.uum.uwl.’.'l UJl' d
single species each. The largest genus i1s Hedyotis with 13 species, fol-
lowed by Ophiorrhiza (11- spp.), Mussaenda (7 spp.), Uncaria and
Lacianthus (5 spp. each). The species of Adina and Anthocephalus are
good timber trees.

Asteraceae, predominantly a herbaceous family, 1s fairly represented.
Out of about 803 species reported from India, 93 species under 45 gen-
era occur in the state. Blumea and Vernonia are the largest gencra with
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specics each. The species like Veromia cinerea, Gerbera piloselloides,
Eupatorium odoratum, etc. are used for their medicinal value by local

Fabaceae also shows good diversiy of forms. Their members range

from large trees in evergreen forest to shrubs and herbs on hilly slopes
and along the roads. Out of 1141 species reportedly known from India,
about 88 species occur in Mizoram. Maximum diversity is observed in the
genus Desmodium with 17 species, followed by Crotolaria with 12
species. There are about 12 genera which are represented by single
species each. The species of Dalbergia have good timber value. In
addition, there are many species of medicinal and other economic impor-
tance and wild relatives of cultivated plants

Another well represented family in Mizoram is Euphorbiaceae with
mostly shrubs or trees and a few herbs. Out of about 523 species under
84 genera known from India, about 78 species under 33 genera occur in
Mizoram. Genera Phyllanthus and Glochidion are the largest, represented
by 12 and 7 species respectively. Twenty genera have single species each.
The species of Aporosa, Glochidion and Bridelia are medium sized trees.
Some species of Phyllanthus and Ricinus are of medicinal importance.

of mostly herbe and shrubs and their mem-
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bers are usually corimon in imoist places. Out of 500 species known from
India, 7] species under 29 genera occur in Mizoram. The genus
Strobilanthes with 18 species is the largest. Genera Justicia and
Phlogacanthus have 7 and 6 species respectively. About 10 genera have

2 snecies each
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Lamiaceae is another family fairly well represented in this state.
Qut of about 435 species known from India, 66 species under 30 genera
occur in Mizoram, Fogostemon is the largest genus with 9 species,
followed by Plectranthus (6 spp.), Gomphostemma (5 spp.) and Eustralis
(4 spp.), etc. The species of Ocimum and Mentha have high medicinal
value, while Coleus and Salvia are of great horticultural importance.

Poaceae, a family of great economic importance, is rather poorly
represented in Mizoram as compared to other north-eastern states. Of
the 1291 species known from India, only 66 species under 43 genera

occur in Mizoram. Bamboos are one of the dominant commonente of the
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vegetation and comprise 18 species under 8 genera. Majority of the genera
are represented by single species only. Species like Arundinaria phar
and Sinarundinaria longispicata are endemic in the area.

Moraceae (Mulbery family) is also well represented in this state.
Out of 122 species known from India, 43 species (35%) are distributed in
Mizoram. Their members range from large trees to shrubs in evergreen
forest. The maximum diversity is seen in the genus Ficus which has 34
species alone, followed by Arfocarpus with 3 species and Morus with 2
species.

Urticaceae is represented mostly by herbs or undershrubs. Out of
151 species under 27 genera. known from India, 41 species under 13 gen-
era ocour in Mizoram, Genus Elatosstoma shows the maximum diversity
with 10 species followed by Boehmeria with 9 species. Seven genera are
represented by single species each.

Verbenaceacous members vary from large trees to shrubs. Out of
145 species known from India, 37 species in 10 genera are known from
Mizoram. The genus Clerodendron with 10 specics are highly medici-
nal. Tectona grandis and Gmelina arborea (both cultivated) are choice
timber trees in the forests. Lantana camera shows great diversity in
flower colours.

Like Poaceae, Cyperaceae is also poorly known from Mizoram. Out
of 545 species found in India, 35 species under 7 genera are known to
occur in Mizoram. Genus Cyperus with 15 species is the largest, followed
by Fimbristylis with 6 species and Scleria and Carex with 5 species each.
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Lauraceae include mostly evergreen aromatic, trees or shrubs and
represented by 34 species within 10 genera in Mizoram. The genera Litsea
with 9 species and Cinnamomum with 8 spectes are well represented,
while Alseodaphne, Lindera and Phoebe have 3 species each.

Gesneriaceae includes 30 species in 10 genera which are herbs or
undershrubs and distributed in evergreen forest. Aeschynanthus, mostly
with epiphytic habit, is the largest genus with 9 species in the area. It is
followed by Didvmocarpus with 6 species, of which 3 species are en-
demic to Mizoram. Chirita, a genus of medicinal importance is represented
by 5 species. The genus Pefrocasma is represented by a single endemic

species, P parryorum.

Scrophulariaceae is another family with mostly herbs and showy
bilabiate corolla of vanable colours. It is represented by 29 species un-
der 19 genera in evergreen forest About 13 genera, such as Bonnaya,
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Mimulus, Melasma, Scoparia, Staurogyne, Sopubia, and Wightia have
single species each. While Lindermia has 5 species and Limnophylla 3

species.

The aroids with characteristic spadix as inflorescence are repre-
sented by 28 species under 13 genera in Mizoram. Their members vary
from erect herbs to scandent shrubs on evergreen trees in moist places.
The largest genus Arisaema commaﬂy known as “Cobra lilies” is repre-
sented by 7 species against the 42 species known from India. It is fol-
lowed by subtropical, lofty epiphytic climber Rhaphidophora with 4 spe-
cies against 9 species known from India. Of the 6 species of Pothos
known from India, 2 species occur in Mizoram. The other genera repre-
sented by 2 species are Alocasia, Gonatanthus, Steudnera, Colocasia
and Ramusatia, The species of Colocasia are cultivated for their mbers

and are usually used as vegetable.
Another important family is Zingiberaoeae with numerous specics
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herbs with fleshy rhlzn:lmeg (Ohrt of 189 speeies of family known from

India, 28 specics occur in Mizoram. The largest genus Hedychium of
ornamental importance is represented by 11 species in the area against
the 34 species known from north-cast India. Medicinally highly impor-
tant plant Costus speciosus is widely distributed in moist places. The other
important genns Alpinia with 4 species is also found. The genus Muntisia
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commonly known as “dancing girl’ is represented by 3 species, of which
M. wengeri 1s endemic, Some of other important famlies like
Caesalpmioideae, Apocynaceac and Fapaceae are represented by 27, 26
and 24 species respectively.

The species diversity at generic level is also interesting. The orchid
genus Dendrobium i1s the largest and represented by 41 species in
Mizoram, against 105 species reported from India. The species are es-
sentially epiphytes found growing on trees or rocks. The vegetative struc-
ture of Dendrobium species varies considerabley, The stemns (pscudobulbs)
with dwarf or elongate intemodes are jointed like ‘cane” They are fleshy,
erect, cyhndncal angled or variously shaped Inflorescence may be tcmu-
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size and colour of many combinations with attracitve lip of various shapcs.

Ficus with 34 species are shmbs or trees of very varable size
often showing cauliflory. The other genera, viz. Bulbophyllem. with 21
species, Polygonum with 20 species, Quercus with 18 species,
Strobilanthes and Begonia with 18 species each, Desmodium with 17
species, Piper with 16 species, Coelogyne and Cyperus with 15 species
each, Jasminum with 14 species, Impatiens, Cymbidium, Eria, Dioscorea
with 13 species each, etc. are also significant. However, a comparative
statistics of species pertaining to 20 dominant familics and genera occuring
in India and Mizoram is presented in the Tables IIf and IV.

Table 111
Families exhibiting maximum diversity

Mizoram India
Family Genera  Species  Genera  Species
Orchidaceae 75 244 184 1229
Rubiaceae 39 109 113 616
Asteraceae 45 93 166 803
Fabaceae 34 88 133 114}
Euphorbiaceae 33 78 84 523
Acanthaceae 29 71 92 500
Lamiaceae 30 66 72 435
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~ Mizoram India
Family Genera Species Genera Species
Poaccae 43 66 243 1291
Moraceae | 7 43 13 122
Urticaceae 13 41 27 151
Verbenaceae 10 37 25 145
Cyperaceae 7 36 38 545
Lauraceae 10 34 17 212
Gesneriaceae 10 30 24 114
Scrophuiariaceae 19 29 62 368
Araceae 13 28 29 126
Zingeberaceae 13 28 23 189
Caesalpinioideae 8 27 19 92
Apocynaceae 22 26 47 119
Fagaceae 3 24 6 57
Table IV
Genera exhibiting maximum diversity
Number of species

Name of the genera Mizoram Indig
Dendrobium 41 105

Ficus 34 86
Bulbophyllum 21 107
Polyganum 20 30
Quercus 18 20
IStrobilanthes 18 36
Begonia 18 45
Desmodium 16 45

Piper 16 30
Coelogyne 15 36
Cyperus 15 100
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Number of species

Name of the genera Mizoram India
Jasminum 14 40
Hedyotis 13 20
Impatiens 13 230
Cymbidium 13 28
Erig 13 57
Dioscorea 13 56
Phyllanthus 12

Crotalaria 12 95
Rubus 11 50
Ophiorrhiza 11 46

A reference to some biologically or otherwise interesting species
may further highlight the diversity. The parasites that occur here belong
to the diverse families viz. Balanophoraceae (Balanophora dioca),
Cuscutaceae (Cuscuia reflexsay, Loranthaceae (Loranthus spp  Viscum
spp.) Orobanchaceae (degenatia indica), etc. Saprophytes are repre-
sented by Epipogium roseum, Cymbidium macrorrhizon, Aphyilorchis
montata, etc. Insectivorous plants like species of Utricularia (4 spp.) and
Drosera peltata are also found,
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A mumber of prnlﬂu\ﬁ; HOWCTINE puu taxa b uuglug to families
Ranunculaceae, Schisandraceae, Magnoliaceae, Menispermaceae,
Myrsinaceae, Hamamelidaceae, Piperaceae, Betulaceae etc. are also sig-
nificant.

Gymnosperms

The gymnosperms are represented by only 6 species (Fischer, 1938)
in Mizoram. Family Pinaceae is represented by genera Cephalotaxus,
Pinus and Podocarpus with 1 species each. Ometaceae with Gnetum is
scarcely distributed in evergreen forests. Taxacecae with Taxus
wallichiana and Cycadaceae with Cycas pectingta are other species
which also occur sporadically.
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Cryptogams

Mizoram is also rich and diverse in cryptogamic plants like algae,
fungi, lichens, mosses, liverworts and pteridophytes, The lower plants have
not reccived due attention from botanists as compared to higher plants.
Hence, there is an immence scope to work on these groups in Mizoram.
Lichens grow at higher elevations in open and moist places usually to-
wards Myanmar border and are represented by the species belonging to
genera Heterodermia, Parmelina, Hypotrachyna, Usnea, Lecanora, etc.
Fischer (1938) reported single species (Cyathophorum adiantum) of moss
from the area. The species of algae, fung1 and liverworts are yet to be
studied. Pteridophytic flora is rather well documented and are represented
by about 211 species under 66 genera. Major contributions on this group
were made by Fischer (1938) and Deb and Dutta (1987). The largest ge-
mus is Polypodium which is represented by 19 species. It 15 followed by
Dryopteris (ca 17 spp.) Selaginella (ca 15 spp.), Diplazium, Pteris,
Asplenium (9 spp. each), Pyrrhosia (8 spp.), Adiantum (6 spp.), etc. Thirty
one genera are represented by single species each. Further studies on the
specics of this group need to be mntensified to record endemic, rare and

threatened taxa,

ECONOMIC PLANTS

Mizoram has rich wealth of plants having economic potential as or-
namental, horticulture, timber, medicinal and ethnobotanical significance.
There are many wild relatives of cultivated crops. There are about 125
good timber yielding species which are used in making plywood, pulp and
constructional work. Some of them deserving special mention are given
in Table V.

Table V
Some timber plants of Mizoram
Name of the species Mizo name Family
Adina cordifolia Lungkhup Rubiaceae
Aphanamixis wallichti Sahatzh Melaceae
Albizia lebeck Thingri Mimosoideae

A. odoratissima Kanétek Mimosotdeae
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Name of the species Mizo name Family
Arotcarpus chaplasa Lamkhuang, Moraceae
Tatkawng
Bombax ceiba Phunchawng Bombacaccae
Castanopsis spp. Sehaw Fagaceae
Chukrasia tabularis Zawngtel Meliaceae
Cordia fragrantissima Muk Cordiaceae
Dillenia indica Kawrthingdeng Dilleniaceae
Dipterocarpus macrocarpus  Thingsen Dipterocarpaceae
D. turbinatus Thingsen Dipterocarpaceac
Duabanga grandiflora Zuoang Sonneratiaceae
Gmelina arborea Thlanvawng Verbenaceae
Mangifera indica Thethai Anacardiaceae
Mesua ferrea Herhae Clusiaceae
Michelia champaca Zcobul Magnoliaceae
Pinus kesiya Fir Pinaceae
Phoebe goalparensis Lawngthingtha Lauraceae
Schima wallichii Khiang Theaceae
Shorea robusta Lawngthing Dipterocarpaceae
Sterculia spp. Sterculiaceae
Syzygium cumini Hmuipu Myrtaceae
Terminalia myriocarpa Char Combretaceae
Toona ciliata Terpui Mehaceae

In Mizoram flora, there are numerous ornamental species of
commerical potential. Some of the most omamental orchid taxa occunng
here are Coelogyne barbata, C. punciulata, Cymbidium elegans, C.
hookerianum, C. iridioides, C. mastersii, Dendrobium chrysanthum,
D. chrysotaxum, D. densiflorum, D. faiconeri, D. fimbriatum, Eria
paniculata, Neogyne gardneriana, Papilionanthe vandarum, Pleione
praecox, Renanthera imschootiana, Vanda coerulea, etc. Other orna-
mental species found in this area are fxora acuminata, I roxburghii, I
undulata, Hedychium coccineum, H. coronarium, H. gardnerianum,
H. ellipticum, H. spicatum, Begonia thomsonii, B. annulata, B. wattii,
Impatiens and members of Gentianaceae, Gesneriaceas, ctc.
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Another aspect of the diversity and richness of flora is the pres-

ence of a large numer of wild relatives of cultivated crops that would help
a breeder to evolve new varities with destrable characters. Some species
deserving special mention are Adrtocarpus chaplasa, Citrus indica, C.
media, Camellia caudata, C. lushaiensis, Musa spp., Colocasia spp.,
Prumus spp., Alpinia spp., Ammomum spp., Cgfanus spp., Cinnamomum
spp., Cissus spp., Curcuma spp., Garcinia spp., Ipomoea spp., Piper spp.,
Saccharum spp., Zingiber spp., etc.

Some of the fibre yieiding planis are species of Abelmoschus,
Acacia, Bauhinia, Hibiscus, Kydia, Sterculia, Grewia, Helicteres,
etc.

Bamboos, a group of tall arborescent grasses, are intimately asso-
ciated with the life of Mizos. They are used as water pipes, food (tender
shoot tips), building material and also as a raw material for cottange in-
dustry by the rural people. Out of about 113 species under 22 genera
{including 3 exotics) reported (Bahadur and Jain, 1983) in India, as many
as 63 spp. occur (Biswas, 1988) in north-eastern region, that are widety
distributed in Indo-Malesian region. Of the 63 species of north-east
region, 18 species occur in Mizoram. The genera Dendrocalamus with
D. hamiltonii, D. hookeri, D. longispathus, D. sikkimensis and
Bambusa with B. oliveriana, B. pallida, B. spinosa and B. tulda are
the largest and dominant in Mizoram. Similarly Arimdinaria represented
by 3 species viz., 4. callosa, A. falcata, A. phar (endemic) and
Schizostachyum also by 3 species viz., S. polymorphum, S. dwlloa and
S. capitatum. Of all the species known so far from Mizoram, Melocanna
baccifera, Dendrocalamus hamiltonii, Schizestachyum nnfumnrnhum

S.. dulloa and Bambusa tulda are most common.

Mizoram forest also abound in good diversity of medicinal as well
as plants of ethnobotanical importance. Shukla and Baishya. (1978)
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species of medicinal and aromatic plants are recorded (J.H.
Lalramnghinglova, in Jit) from the area. However, there is a urgent
need for a detailed study of medicinal and other economic plants of
Mizoram. Some medicinal plants along with their local names and uses
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are gl\"ﬂl’l in the Tabie VI,
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iunis 1f Fidiciual aud Eibnobeispical imporisnce

Mame of the species Local name Family Lises

Asaeie pinnatn ¥hongren Mimoeoideas nige of leaves with milk piven to inflane
duting indigestion. Fruls ond stem s fish
PULSCIL

Aegle mmmelos Belthei Butaceac Tresh leal juice to treat asthma,

Acginciin indica Sanghar-vaibel Orabanchaceas Jaice of ubers and rhizome in oumps,

Aeschynanthus macwlata Bawltchlantei Gesnerigceas Flowers in throat pain.

Adathieda vosica Kawldai Acanthacoad Leaves, flowers and roots as antiscplic

Adina cordifolia Lungkhep Rubigeeas Leaves juice for killing worms in sores. Bark
amtiseptic.

ASPUrugay rucempsus Arkebawk Asparagassac Rocts as antj-diarrhoea, anti-dysentery and
in kidney disooder.

Averrhoa caramboia Toiter-awt Oxalidaceae Fruits in janndice. ripe fruits in hleading pliss,

Carlca papaya Thinganhma CaricrRecac Fruiy in Bert-Ber; seeds gnti-lelminthic;
leaf juies in ooth decay.

Cinnamanning 2adovictm Thakthing lauraceae Bark in checking vomitting and nansea_
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Name of the species Local name Family Uses

Cimnamonim tawwde Teapata Lauraceae Leaves m rhaunatisnt, colic, diarthoea and
in Scorpion sring,

C. ceidodaphyne Khiangzo Laumeeas Leaf jeice and bark in prevmonia bronchitis,
cough.

Clervdendrom Pinitmenn Verboenuceas Ruots i Malaria. Teaves in fever, siuake-

colebrookicnum ke, desoction of leaved fa javadice and high

biood pressure.

Caix lachryma-fobi Pingpin: Poacears Hoots in mensirual disorder, seeds as pood
blocd purifier and divretic.

Cordia wallichil Wk Boraginaceas Leaves and batk i expelling relained
placenta in female.

Costny specivais Samisal Zingilweraceae Eoots as purgative, tonic antibelminthic,
stimutant and in soake-bite.

Dendrocalamur Sirfcias Tar-sing Poaceae Leaves echolics le animals.

Derris wallichi Huibu Fabaccae Decoction of fruiis in siomachache and
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dyscniery,

Leaves and lnafy Lops BT e
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Mame of the spocics Local name Family Uses
Dickrocephata latifaliz Vawk-ek-a-tum-tual. Asteraceae Tender shoots in diarthoea
Diffemin indica Kawrthindeng Lillcniaccac Fruits 4z tonit, Bedarive and also used in ab-

L bwltrifero
Dvsaxylum gobara

Embelia subcariocea

Enpeltardtia spiciaia

Ervatamia coronagria
Ervegium foetidum

Ervehrinu varicgoia

Houp

Par-arsi

Bahkhawt

Fartual:

Dioscoreaceae

Maliaccae
Myriinacens

Juplandaceae

Apod vt
Apiaceze

I'abaceac

doiinal pain; juice of leaves, bark and fruits
in digcrhocz.

Tubers in piles, syphillis and dyseniery.
Dreeoction of lgaves and buds in diarrhoca
and dysenlery,

Drecoetion of leaves for bathing during treat-
memt nf smalfpox.

Bark a5 fish poison,

Miiky juice frr eye diseamaz and root in

teilaad -

Leaf juice applicd cxternally m kath’ (shiv-
ering in logh fever).

Leal juice aalihclninthic, laxative and din-
i,
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Waine of the species Local name Family Uses

Evupatorium odoratum Tlsagzrom ASCracsac Leef juice extemally in fresh wwounds end
in bleeding of wose.

Ficus benghuriensis Hursemg Moraceae dilicy fuice applied externally for pains, in
chenmatizm and lumbago.

F rinctoria Famanhmawng Moraceae Root jule 19 bledder cotnplaints imd boiled
in milk is for viseeral complaints.

Garciniag cowa Chengkek Clugiaceae Decoction of leavea in dysentery and in
diammhoea,

G sopsopia Vawmva Clusiaceae Decoction of leaves in rovnd worms.

Gmeling ardoren Thlanvawiyg Verbenacese Roasted froits applicd externally in itches.

Chymura conyaa Buarzo Asteracaoas Dracoction of leaves in tuberculosis, stormach
ulcet, dysenters, leaf juice in scabies, fresh
wounds and skin dizeases.

Heficia robusta Fasal-taka-za Prowsaceas Bruized lesves for sorcs and stomac rouble,

Hodgsamico Pacracar iy Khaum Cucurbitaceas Decoction of seed in ‘Chhul chak o’
{female diseases)

Hydnocarpus kurzii EKhawitur Flapourtiaceae bruits as fish poison,
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Name of the species Local name Family Uses

Impiitiens chinensis Hewily Balzaminaceag Plant; paste applied extemnally for burns.

Imperato cylindrica Ix Poacear Rt uice in expelling itestingl worms.

Ipomoea batalas Kawlbahra Convolvilaceae Koot paste 10 scorplon bite, Plants are laxa-
tive.

Jasminum grandifloruin - Olencene Leawves chewed as treamrent for ulcerations
ot efuplions o the mouth,

Jerirophea caroes Kangdamdawi Buphorbiaceae Stem juice in bums.

Juyluns regia Elawhkirrh Juglanlaceas Brecoction of leaves in mmours. Fruits and
leaves as fish poisoD.

Lagerstremia speeioxa Thlde Lythraceae Decoction of roots injaumdice.

Leea indica - Lecaccac Roots in diarrhoea and dysentery. Roasoed
leaves applied to the head in vertigo.

Mangifera imndica Theihai Anacerdiaceae Decoction of youn leaves in diarthoea.

Mentha arvensis Pudina Lamiace#e Lcaves in asthma,

Mesua ferrea Herhse Clusiaceas Sced oil I scabies,

Milletia pachycarpa Ru-teng/Ruloi Fabaceas Roat Julce in scabies, skin diseases.
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Momordica charaniio Changkha Cucurbitaceas Deeoction of leaves or fruits in high blood
pressure,

Musxaenidy glubro Vakep Rubiaueas Lesal juics it chrowic wlcers and in siake-
bite.

Pasderia seandens Vowih-nih-hroi Rubiaceae Leaf juict in tooth-ache and gumbail.

Parfiz jemariong Zawngah Mimosoideae Root juice in fever, Green logumes eaten
raw.

Phyllometue smblicn Simhlu Fuphorhiareas Toice of hark m desantsry - Taice of fruit in
‘Chuapro’; bark as fish paison.

Polvgonum berbarum Anbawng Polygonaceae Beeds to relieve salic pain.

Prusus cerassidas Tlaizrerg Rosacess Diecoction of bark in fever and Malaria,

Punlca pranalun Theibuhfai Punicazeae Fruits in disrrtoen
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Rhus fovarica Khawhma Anacardizceae Fruits in colic
Saccharun afficiarim Fu foaceas Stem joice in janndiea.
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Name of the specles Local hame Famity Uses
Smilax lanceaefolio Kaiha Smilrcaccac Iresh oot juice to cure thewmatism,
Sapindis mukorpssi Hlingsi Sapindaceas Fruits in salivation, chorocis and epilepsy, as
fish poizon and subsrite for soap,
Swertiv pumicelala Gentianaccae Plant as tonic and laxalive
Tagetes erecia Derbiken: Astcraceac Flowers juice in cye discases, Ulcers, puri-
fiving hlood: leaf juice in eatache,
Tomarindus indiga Tengtere Caesalpinvoidens Seeds applied in snake-bite.
Thunbergia grandifelia Zawnga-fainfvaka  Thunbergiaceae Tecoction of leaves in siamach complaints.
timospara cordifolia Theisawmilung Menispermaceae Fresh plant juice divretic and gonorchoea.
Trichosanthes angring Be-rul Cucurbitaceae Fruits purgative, emetic and antihelminthic,
Urena lobata Leitha Malvaceae Roots diretic.
Lemhibylariacean

Utricalariz bifida

Plants in unnary diseases,

il |
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PHYTOGEOGRAPHICAL AFFINITTIES

The territorial contignity of Mizoram with adjacent regions has con-
tributed much to the diversity and richness of the flora. As the flora of
Mizoram 1s under investigation it is not possible to present a detail
account of its phytogeographical affinities. In general, one can say that
the wet evergreen forest of the area are similar in characteristic with that
of Chittagong (Bangladesh) and are in continuation with that of Jampui
evergreen forest of Tripura state. The flora of Mizoram shows greater
resemblance with the flora of Malayan region. In Mizoram flora, there
arc numerous floristic elements which are common to Peninsular India,
Arunachal Pradesh, Nagaland, Assam, Manipur, Tripura, Sikkim,
Meghalaya, Bhutan, Nepal, China, Myanmar and other south-east Asian
countries.

Apart, there are some elements in the Mizoram flora which ex-
hibit wide trans - oceanic distribution extending from Europe, Northern
Aota and Afrisa tn Tanan Aunetralia and New Fealand A slear misture
J’m’ TRL ALY 4 RAA ENRE LS ll"-lln'l-l-l-lr d BTl LS00 REAELE L VAATY AR LA, O R WAWEEL PI'UI-IILU
of phytogeographical affinités will emerge only after the completion of
flora.

ENDEMISM

North-castern India is centre of active speciation (Murti and Joseph,
1984) hence it harbours large number of endemic taxa, Mizoram being a
part of this region is expected also to have good number of endemics, but
surpnisingly, it has poar endemic flora in comparison to other north-east-
emn states. Such a low degree of endemism in the state may be corre-
lated with to and fro migration of species since it is geographically con-
tigeous with 1t surrounding regions without any physical barriers. A
current estimate indicates that there are about 30 species which are ex-
clusively endemic to Mizoram, Many of them are known by the type
collections only, while others have restricted distribution in a small area.
For proper evaluation of these species thorough explorations are required
to relocate them. Some endemic taxa known from the area are given in
the Table VIL.
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Table VII

Endemic Taxa of Mizoram
Name of the species Family
Arundinaria phar Poaceae
Begonia lushaiensis Begoniaceae
Bulbophyllum parryae Orchidaceae
Chasalia lushaiensis Rubiaceac
Derris lushaiensis Fabaceae
Dichrocephala minutifolia Asteraceae
Didymocarpus adenocarpa Gesneriaceae
D. rodgeri Gesneriaceae
D. parryorum Gesneriaceae
D. wengeri Gesneriaceae
Eria lacei Orchidaceae
Glycosmis cyanocarpa var, linearifolia Rutaceae
Jasminum wengeri Oleaceae
Mahonia borealis var. parryii Berberidaceae
Mantisia wengeri Zingiberaceae
Mussaenda parryorum Rubiaceae
M. pentasagemia Rubiaceae
Orthosiphon glandulosus Lamiaceae
Petrocosmea parryorum Gesneriaceae
Rhododendron vitchianum Ericaceae
Sinarundinaria longispicata Poaceae
Senecio lushaiensis Asteraceae
Sonerila villosa Melastomaceae
Stereogyne lushaiensis Orchidaceae
Strobilanthes parryorum Acanthaceae
Trisepalum lineicapsa Gesneriaceae
Veronia parryae Asteraceae
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RARE AND THREATENED TAXA

The flora of Mizoram is not fully known on account of iiladequatc
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indeed poor. Most of the species known at present are collected only once
or twice from limited localities. Their exact distribution and status is
unknown, Hence, what is required in the present situation is concerted
efforts by individuals and research instivtions to explore for specific groups
of plants, According to a current estimate over 50% species belonging to
orchids, Begonias, Impatiens, etc. of Mizoram, fall under different cat-
egories of threat as envisaged by the International Union for Conserva-
tion of Nature and Natural Resources (IUCN), mostly because of over
exploitation and practice of Jhum cultivation. The status of all orchid taxa
has already been presented by Singh ef @l (1990). However, some im-
portant rare and threatened taxa of the area are enumerated in Table VIIL

Table VIII

Rare and threatened taxa
Name uf the species Family Status
Acampe ochracea Orchidaceae Rare
Arundina chinensis Orchidaceae Rare
Arundinaria phar Poaceae Rare
Begonia lushaiensis Begoniaceae Rare
B. watti Begoniaceae Endangered
Bulbophyllum parryae Orchidaceae Endangered
Coelogyne nitida Orchidaceae Threatened
C. ovalis Orchidacede Threatened
Crotalaria kurzii Fabaceae Rare
Cymbidium macrorhizon Orchidaceae Rare and threatened
C. eburneum Orchidaceae Vulnerable
Dendrobium falconeri Orcidaceac Rare
Elaeocarpus prunifalius Elacocarpaccac  Rare
Mantesia wengeri Zingiberaceac Rare and threatened

M. saliatoria Zingiberaceae Rare
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Namte of the species Family Status
Paphiopedilum villosum Orchidaceae Vulnerable
P ehariesworthii Orchidaceae Not collected after
type collection
Renantherag imschootiana Orchidaceae Threatened
Rhododendron Ericaceae Endangered
Johnstoneanum
R wattii Ericaceae Rare and threatened
R. vitchianum Ericaceac Rare
Synotis lushaiensis Asteraceac Rare
MAJOR THREATS

Tropical forest are the major store houses of the species diversity,
In Mizoram they are greatly effected due to varions biotic activities and
thus, resulting in the decrease of forest cover gradually. Gerbyal (1996)
has made efforts to present the status of forest and consequences of
forest degradation in Mizoram based on the forest report of 1993, brought
out by the forest Survey of India pertaining to the period 1589 - 91,
According to that report, in Mizoram, dense forest cover (having crown
density above 40%) has decreased by 41 sq km and open forest cover
(having crown density between 10% to 40%) by 115 sq km. The decrease
in the forest cover is cm:irely because of jhumming -practice of shifting
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The report discloges that 256 sq km of forest cover has been lost on
account of jhumming during this period and forest cover had increased
by 100 sq km because of regencration in abundoned jhum land, resulting
in net overall loss of 156 sq km,

Jhumming is a life style in Mizoram, More than 70% work force
depend upon jhumming. In recent years the period of jium cycle has come
down considerably on account of demographic pressure. As a result
majority of the virgin forest have been replaced by bamboos and grasses.
In order to discourage jhumming and encourage substitute trade or occu-
pation jhumias were given financial assistance by the Government during
gightics, under a New Land Usc Policy (NLUP). This scheme was not
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totally successful. Many jhumia families continued their jhumming prac-
tise even after availing financial assistance under NLUP,

Another major cause responsible for forest degradatinn was the large
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land on the ground. The forest department and revenue department have
no proper records of land other than that of notified reserve forest. Moreo-
ver, Revenue Department has been issuing land settlement certificates
within the reserve forest without the consultation of forest department.
This has created tremendous confusion and difficulties in the manage-
ment of forest. During insurgency period many villages were relocated
along the roads and valleys within the reserve forest land. The people have
encroached the land during that period and now settied permanently.
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and urbanisation are other factors responsible for forest degradation,

CONSERVATION

Conservation of plant resources in the entire north-eastern region
is a major problem. In this direction, the Government departments and non
governmental organisations {(NGOs) are continuously contributing their
efforts to overcome the problem. Symposia, Seminars and Workshops are
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servation. North-Eastern Council (NEC) and concemed state governments
are providing financial assistance to the people through various schemes
to develop the region. Inspite of all these efforts, the forest cover is
decreasing day by day. It is not desirable here to go into the details of all
these aspects since all the information is already available through
various reports, news articles, media and research publications. What is
required in the present situation 15 the concerted efforts by all the people
to solve the problem. All the conservation programmes should be precise,
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panchayat levels. It should be a people's movement, only then one can
hope to get some desired results. However, some important sugggestions
concerning the conservation of plant resources of Mizoram state are
discussed here.

In-situ preservation through the establishments of Sanctuaries,
National parks and Reserve forest is the most effective means of con-

servation. At present Mizoram has two National Parks (Blue Mountain
and Mltrlm\ and three Wildlife sanctharies (MNamna Yhnwnna‘nnu and
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Ngengpui)} which are serving the cause of conservation. The manage-
ment of these sanctuaries and parks is poor and hence need to be strength-

CIRCAl IHICT,

To preserve rich orchid diversity, the orchid sanctuaries at Sairep,
near Lunglei and Ngopa, near Champhai, set up by the state forest de-
partment ace positive measures in this direction. Sinularly additional sanc-
tuaries in the orchid rich habitats in different eco~climatic zones like Blue
Mountain, Mamit, north-Vanlaiphai, Saithah, Ngurthlang for preserving or-
chid flora can be established. A gene sanctuary for rare and endemic plant
‘Mantisia wengeri’ can be proposed near Darzo or Blue Mountain in
order to save it.

Another viable means for the preservation of selected taxa is their
ex-situ conservation in the botanic gradens where they can be cultivated
and multiplied. Some such botanic gardens need to be established in
Sangau, Aizwal and Lunglei regions. The ex-situ conservation for rare
and threatened taxa can also be carried out by using tissue culture tech-
mques, Some work in this direction pertaining to orchid taxa has already
been initiated at Botanical Survey of India, Shillong. Successful tissue cul-
ture of economic and rare plants will be a great contribution for rapid mul-
tiplication and towards in-vifro conservation. Thus, in-vitro raised seed-
lings would, in future be made available both for rehabilitation in the wild
and for commercial purposes to check the depletion of wild populations.

Jhum cultivation is a great problem in Mizoram and need to be
tackled effectively and cleverly since it is an integral part of the culture
of the Mizos. It cannot be given up over night by giving them some finan-
cial help. One has to  create awareness amongs the people and make
them realise that ‘jhuming’ is an inefficient agriculture practice and not
profitable. All the concerned development departments have to evolve
policies which are suitable in local conditions.

All the forest areas need to be demarcated on ground and bound-
ary disputes settled as early as possible to check further encroachment
by the local inhabitats. Revenue department should always consult the
forest department before issneing any land settlement certificate.

The forest department should always keep in mind the prevailing
market prices of varous timber species, while deciding the rates of
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royalty in order to avoid illegal tree felling, a profitable venture. Bamboo
resources need to be mamged sustainably to improve the Iiving standards
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natural forest. Bamboo based industries should always be encouraged by
the govemment in the state like Mizoram where industries are negligible.
Finally, until and unless the living conditions of local inhabitants are not
improved and unemployment problem is solved, it would be rather a diffi-
cult task to conserve our resources. Hence, all conservation programmes
should be by the people, of the people and for the people.
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NAGALAND
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The north-eastern India (21°9" - 29°6" N, Latitude and 89°7" - 97°5"
E. Lungitude) Covering a gengraphical area of 264037 sq km, comprising
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of 7 states {Atunachal Pradesh, Assam, numupl.u, nru;gumyd., Mizoram,

Nagaland and Tripura) of which Nagaland is one of the richest and most
interesting “Botanical province’
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lished in 1881) and the Tuensang division of the North East Frontier
Agency (NEFA, now Arunachal Pradesh). The administrative ‘unit’ known
as the ‘Naga Hills and Tuensang Area’ (NHTA) was established on 1st
December, 1957. NHTA was renamed as Nagaland on 18th February, 1961.
Nagaland was constituted as a full-fledged state of the Indian Union on
1st December, 1963.
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Nagaland lies in the extreme north eastern part of India, covering
an area of 16,527 sq km between 25%" - 27°4" N. Latitude and 932" -
97°13" E. Longitude. The state is bounded by Assam in the west and north-
west and flanked by Tirap district of Arunachal Pradesh in the north-east.
The southem boundary is marked by the state of Manipur, while the
eastern limits are continuous with the International boundary between
india and Myanmar.

Administratively, the state is divided into seven districts namely;
Kohima, Mokokchung, Mon, Phek, Tuensang, Wokha and Zunhebato. The
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areas for the present work, at different altitudes, covering all the districts
have been selected and explored.
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dering Assam and the small valleys in between the lower ranges of the
western and north-western flank, The Barail range flanks the boundary
with Myanmar and the highest mountain summit ‘Saramati’ (3048 m) lies
on this range. Apart from this there are numerous other hill ranges, such
as Japfu in Kohima district (3,014 m) Kapu (2,840 m) Paona (2,790 m)
and Kapameyu (2, 430 m). These hills exhibit a remarkable topographic
diversity and arc dissected by a number of seasonal and perennial rivers
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with more or less “V’ shaped valleys in between. There are 4 major river
systems in the state, namely Doyang, Dhansiri, Diklm and Tizu, of these
the first three flow towards west through the Assam plains to join the
mighty Brahmaputra; while the Tizu river system flows towards east and
south-east and pours into Irawadi in Myanmar.
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northwesterly course and then tums ght angle to the northeast and
forms the northem boundary of the state Doyang river rises near Mao
Thana and flows a north-easterly course for about 45 miles and abruptly
turns to northwest and pierces the main chain of hills,. The largest tribu-
tary to this river is Rengmapani. The important river in the northem fron-
tier of the state is Dikhn. All these rivers receive a number of tributaries,

which are all very short running for only a few miles.

Nagaland is located in the Northern extension of the Arakan Yoma
ranges which are of tertiary-Cretaceous age, and belong to a fairly young,
mobile belt of the earth. The rock sequence is of the geosynelinal facies,
represented by the Disang group (Lower and Middle Eocenc-upper Cre-
taceous), the Barail Group (upper Eocene and Oligocene), the Surma and
the Tipam Group (Miocene), the Namsang beds (Mio-Pliocene) and the

Dihing Group (Pliocens, Pleistocene).

The soil of Nagaland i1s acidic in general and the pH value ranges
from 4.8 to 5.62, The organic carbon content of the surface soil is quite
high, but the soil is very poor in phosphate content, The soil texture var-
ics from loam to silty coarse sandy and sandy loam. The soil of Nagaland
can be grouped mainly under Entisol, Exisol, Mollisol and Spodosol.

Since the entire state is hilly, land is prone to soil erosion. There
are nearly 6,00,000 hectares of forest cieared areas (Jhumiand) which are
subjected to severe soil erosion.

The climate gver the foothills is warm sub-tropical over mid slapes
and lower ranges of western flank is moderate, sub-montane type and cool
and temperate type over the high hiils. The average annual rainfail is
between 200 to 250 ans occurning over 6 months from May to October.
The bulk of the precipitation is received through south~west monsoon
during the four months from June to September. There is not a single com-
pletely dry month m the year, The rainy season is characterised by high
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ber are muggy and enervating,

There is also a significant wvariation in temperature records with
respect to different places in the state. March to June may said to be the
summer months and the advent of summer is characterised by thunder
showers and halstorms, ofien accompanied by strong wind. The summer
temperatures over the hills vary from 5°C - 30°C and those over the foot-
hills have a range between 12°C - 32°C. During winter, large tracts of frost
is observed over higher elévations. The winter months (December to
March) at the foothills and lower ranges of the hills are characterised by

heavy dew fall and misty nights,

The relative humidities are low dunng summer and higher during
rainy months. The monthly mean relative humidities vary from 67% in
March to 88% in September and October.

VEGETATION

The state of Nagaland supports an altitudinally distributed vegeta-
tion dense in growth and diverse in its rich species content. lts geographi-
cal location, climate and topography have all contributed to the charac-
teristic vegetation and flora of the state. Broadly based on the altitude
and floristic composition, the following vegetational types can, be indi-
cated.

Sub-alpine meadows
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Juniperus recurva and Rhododendron lepidotum. The main herbaceous
components, to mention a few, of the area are Campanula aristata, Carex
cruciatu, Impatiens racemosa, Hypericum monanthemum. Deyeuxia
pulchella and Cassiope fastigiata.

Tropical Evergreen and Semi-Evergreen forest
These forest are confined to clevations between 200-450 m and rep-

resent one of the major ecological types in the state with a rich flonistic
diversity. The western and north-western parts of the state bordering
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Assam i the west and Arunachal Pradesh in the north and the south-west-
em foothills of the state are covered by this type of forest. The rainfall is
very high and spread over most parts of the year.

There is bewildering weaith of species in these multi-tiered forest.
The top canopy is characterised by some of the important timber species
such as D:‘ptemcarpus retusus, Shorea assamica, Terminalia myriocarpa,
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excelsa, Gmelina arborea, Tetrameles nudiflora;, and a host of others. Some
of the upper canopy species ghed their leaves for a very brief period.

The middle storey is characteised by preponderance of Mesua ferrea,
Endospermum chinense, Terminalia spp., Garuga pinnata and Toona
ciliata. In moist areas and in valleys often these forest are interspersed by
bamboo species such as Dendrocalamus hamiltonii and Bambusa tulda.
mcmnsamevmgrempatchesthlshyamhﬂwewdmnmﬂed
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Cyclostemon ellipticus.

The lower storey is characterised by Talauma hodgsoni, Ficus
glomerata, Garcinia spp., Litsaea spp. and a number of smaller trees of

the higher storeys.

There is a variety of canes (Calamus spp.) in these semi-evergreen
forest specially at the foothills. Apartfromﬂlccanesmxmermmshmbs
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account of their showy flowers.

The climatic climax of these forests is being lost in many places
due to cxtensive jlupming (shifting agriculture) and also due to unregu-
lated felling of timber trees.

Tropical deciduous forest
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The flora is quite diverse here, specially in the lower ¢levations, where
these forest merge with patches of semi-evergreen forest. Though these
forest also exhibit muiti-tiered nature the different storeys are not quite
distinct, as one could sce in the case of Evergreen forest, Further, the
species are very irregular. Some of the important top canopy species are
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Albizzia procera, A. odoratissima, Terminalia bellivica, T. myriocarpa,
Salmalia malabarica, Gmelina arborea and others. Schima wallichii one
of the important commercial species is also found m great profusion in
and around Jalukie area.

The middle and lower storey is predominated over by bamboos be-
longing to Bambusa tulda, Teinostachyum dulloaa and Bambusa
arundinacea. Some of these species form pure patches in certain arcas,
specially in jhum fallows. Other deciduous species scattered in these
patches are Kydia calycina, Qroxylum indicum, Erythrina suberosa,
Phyllanthus emblica and in Zealiang area the agarwood, Aquilaria
malaconsis, one of the important minor forest produces of the state.
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particularly during monsoon. These include apart from flowering plants,

a number of terrestrial ferns mostly belonging to genera such as Diplazium,
Athyrium, Thelypteris, Cyclosorus, Pteris, Plagiogyria, Fronephrium and
Dryopteris. In disturbed areas Eupatorium odorarum forms the domi-

nant ground cover.
Temperate forest

These forest are confined to higher elevations from 1300 - 1500 m.
Due to prolonged rains and high humidity the vegetation is quite luxuri-
ant. The top canopy is constituted by commercially important species such
as Phoebe cooperiana, Michelia champaca, Castanopsis indica,
Exbucklandia populnea, Juglans regia, Betula alnoides, Alnus nepalensis.
The branches of these trees are heavily moss-laden and offer a suitable
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ferns. Some of the important ferns belong to Polypodium amoenum,
Loxogramme involuta, Crypsinus hasiaius, Lepisorus spp., Asplenium spp.,
Microsorum membranaceum and Pyrrosia spp, are commonly encourtered
in these forest. The lower storey is composed of several evergreen spe-
cies such as Alnus nepalensis, Quercus serrata, Bischofia javanica, Mag-
nolia campbellfi and Engelhardtia spicata are common clements. In some
places Rhododendron arboreum with their scarlet red flowers are quite
conspicuous.

The ground cover is composed of a number of herbaceous species
belonging to Impatiens, Strobilanthes and Polygonum.
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Subtropical pine forest

These forest are distributed in the eastern and south-eastern parts
of Tuensang and Phek district. The elevation varies from 1000 to 2000
m and the average annual rainfall is around 175 cm. Pinus kesiya is the
principal etement which occurs almost in pure strands. Occasionally broad-
leaved species such as Quercus spp, and Schima wallichii are also no-
ticed interspersed among these pines. The forest floor which is covered
by a thick mat of litter, supports very little of herbaceous flora, chief among
which are Eupatorium spp., and other members of Asteraceae.

Mixed Bamboo forest

These forest are chiefly contained to old jhum fallows and are mamly
formed of Dendrocalamus hamiltonii, Teinostachyum dullosa and
Bambusa tulda. The former two species prefer moist localities along
streams while the latter prefers well dramed hill slopes.

FLORISTIC DIVERSITY

There is no comprehensive flora of this state, though Nagaland along
with the neighbouring regions cnce formed a famous hunting ground for
anumberofﬂnﬁshbmamstsﬁ'mnumctoumc The omlyregnmalac-
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deals with dicotyledonous species (except, for Poaceae by. N.L. Bor).

Further, subsequent to the publication of this regional flora, there
has been a large scale change in the native flora of the state. Owing to the
practice of the so called ‘jhuming’ or shifting agriculture. It is therefore,
not only essential but warth recording the plant species of the state
before we are left with only barren, grass-covered hills, devoid of any
luxuriant vegetation, besides basic information about plant species is
highly essential forﬁutlmexploratimofmrplantmm and this is

b e ot el o bt Tilen Wl mcm L d  aa Py PO ) R M S
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northeast India is on the threshold of numercus intensive programmes of
development.

As there exists a conspicuous gap in our knowledge of the flora of
Nagaland. amdasaprchldemwardsadﬂcvingaﬁlllﬂoraofﬂwstatc the
present account is attempted here based on several extensive collections

ﬁmd:ﬂ‘ermtpa:tsofﬂwstatemcmmassmgaﬂmsnm Moreover, the
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work is also based on the historical collections of the Assam Forest
herbarium deposited at the Regional herbarium of the Eastern circle,
Botanical Survey of India, Shillong (ASSAM) and Central National

Herbarium (CAL).

The state of Nagaland harbours a very rich floristic diversity. The
angiospermic flora is represented by 2431 species belonging to 963 genera
and 186 families. In this, the share of dicots arc 1688 specics, 724 genera
from 138 families and monocots by 743 species under 239 genera from 28
famihies. Gymnospenms also register their presence with 9 species, under
6 genera from 5 families, (Table I). An analysis of floristic diversity on
vartous-parameters being given in Table JI-VEL

Table I
A conspectus of families showing number
of genera and species

India Nagaland
Family Genera  Species Genera  Specics
ANGIOSPERMS
Dicotyledons
Ranunculaceae 28 193 7 20
Dilleniaceae 3 12 2 3
Magnoliaceae 3 24 2 13
Iiliciaceae 1 1 1 1
Annonaceae 24 120 6 7
Menispermaceas 22 43 6 13
Berberidaceae 4 70 2 3
Lardizabalaceas 3 5 2 2
Nymphaecaceae 2 7 1 1
Papaveraceae 5 27 2 2
Fumariacecae 4 65 2 4
Brassicaceae 64 207 4 11
Capparaceac 7 55 3 9
Violaceac 3 41 1 9
Flacourtiaccae 10 38 4 5
Pittosporaccas H 11 1 1
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India Nagaland
Family Genera  Species Genera  Species
Polygalaceae 4 3 2 6
Caryophyllaceae 25 122 6 8
Portulacaceae 2 8 1 1
Hypericaceae 3 29 1 8
Clusiaceae 5 53 2 3
Theaceae g 23 6 10
Actinidiaceae 2 10 2 4
Stachyuraceae 1 1 1 1
Dipterocarpaceae 5 30 3 4
Malvaceae 22 03 7 10
Bombacaceae 3 5 | 1
Sterculiaccae 19 68 9 14
Tiliaceae 8 53 4 10
Elagocarpaceae 2 33 2 8
Linaceae 4 9 2 3
Erythroxylaceae 1 6 1 1
Malpighiaceac 4 25 2 3
Geraniaceae 4 45 1 1
Oxalidaceae 3 21 2 3
Balsaminaceae 1 200 1 18
Rutaceae 29 114 12 24
Simaroubaceac 8 15 2 2
Burseraceae g 22 3 4
Meliaceae 23 97 7 12
Olacaceae 4 12 1 1
Erythropalaceae 1 3 1 2
Opiliaceas 3 3 1 1
Icacinaceae 12 22 | 1
Cardiopteridaceae 1 1 1 1
Aquifoliaceae 1 25 I 4
Celastraceas 13 67 4 11
Rhamnaceae 15 68 5 10
Yitaceae 10 94 5 17
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India Nagaland
Family Genera  Species Genera Species
Leeaceae 1 15 1 8
Sapindaceae 18 50 9 1
Hippocastanaceae 1 2 1 1
Aceraceae 1 25 1 7
Staphyleaceae 2 4 1 2
Sabiaceae 1 8 2 3
Anacardiaceae 21 70 5 10
Connaraccac 4 14 ] 1
Luguminosae 167 1141 30 68
Rosaceae 44 432 16 33
Saxifragaceae 9 172 3 4
Parnassiaceae 18 201 1 1
[teaceae 1 1 1 2
Hydrangeaceae 3 9 2 2
Philadelphaceae 2 9 1 |
Escalloniaceae 1 1 1 1
Grossulanaceae 1 0 1 1
Crassulaceae 10 71 2 8
Hamamelidaceae 6 9 2 2
Rhizophoraceae 8 18 1 |
Combretaceac 8 43 2 1
Hernandiaceae 2 8 H 1
Myrtaceae 14 146 6 12
Melastomataceae 21 129 6 12
Lythraceac 9 51 3 5
Sonneratiaceae 2 4 1 1
Pun:icaceae 1 1 1 1
Onagraccae 6 49 3 3
Trapaceae 1 3 | 1
Passifloraceae 3 24 2 5
Caricaceas 1 2 1 1
Cucurbitaceac 39 99 15 29
Begoniaceae 1 55 1 7
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India Nagaland
Family Genera  Specics (Genera Species
Tetramelaceae i 1 1 1
Cactaceae | 3 1 1
Aizoaceae 1 11 1 1
Apiaccac 72 288 i5 22
Araliaceae 17 69 10 2]
Cornaceae 7 15 3 s
Alangiaceae 1 7 1 2
Caprifoliaceae 6 83 4 10
Rubiaceae il3 616 32 I
Valerianaceae 5 27 1 2
Dipsacaceae 4 10 1 1
Asteraceae 166 803 47 101
Campanulaceae i0 75 9 i6
Lobeliaceae 1 22 1 6
Vacciniaceas 2 24 2 23
Ericaceae 15 192 6 )
Pyrolaceaé 2 6 1 1
Monotropaceae 4 5 2 4
Primulaceac 10 183 2 H
Mytsinaceae 12 109 8 26
Sapotaceas 14 49 1 1
Ebenaceae I 51 1 7
Styracaceae 4 6 i 2
Symplocaceae 1 43 1 13
Oleaceae 10 99 5 26
Apocynaceae 47 119 i3 17
Asclepiadaceae 57 260 10 16
Loganiacecae 9 33 2 3
Buddigjaceae | 10 1 4
Strychnaceae 3 I 2
Spigelliaceae ] 1 1
Gentianaceae 22 188 6 21
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India Nagaland
Family Genera  Species Genera Species
Boraginaceae 43 209 8 18
Convolvnlaceae 28 184 8 25
Cuscutaceas 1 15 ] }
Solanaceae 17 75 8 30
Scrophulaniaceae 62 368 23 41
Orobanchaceae 7 32 I 1
Lentibulariaceae 2 36 I 2
Gesneriaceae 24 119 13 30
Bignoniaceae 20 34 3 4
Acanthaceae 92 500 26 67
Thunbergiaceae 1 i0 i 2
Verbenaceae 25 143 9 21
Lamiaceae 72 435 29 65
Plantaginaceac | 12 1 2
Nyctaginaceae 4 15 3 3
Amaranthaceae 20 60 10 16
Chenopodiaceac 23 69 1 3
Phytolaccaceae 4 0 1 1
Polygonaceae 17 163 4 30
Anstolochiaceae 5 25 1 1
Piperaceae 3 100 2 18
Saururaceae 1 1 1 1
Chloranthaceae 2 3 2 2
Myristicaceae 5 25 2 2
Lauraceae 17 212 I3 58
Proteaceae 2 7 1 1
Thymelacaceae 14 23 3 6
Elacagnaceae 2 19 I 2
Loranthaceae G 49 5 7
Santalaceae 10 18 3 4
Balanophoraceae 3 8 i 1
Euphorbiaceac 84 523 25 49



Spectes

(enera

Species

Genera

1270

Family

L]

p—

Ao

L

puxaceag

™

e}
L'

H._I...

-

—

ey

=

[ et
L

—

A

s

o

-r

-+

™
-

L *

o

=l

L

24

57
64

Betulaceas
Salicaceae

Fagaceae

of
o

i
N2

S
L

-y

=t
o

|

10
34
3]

12

14
25
23
2]
24
18
34
249
20
33
90

54
14

Taccaceae
Dioscoreaceae
Stemonaceae
Liliaceae
Asparagacecae
Smilacaceae
Pontederiaceae
Xyridaceae
Commelinaceae

Agavaceae

Amaryilidaceae

Haemodoraceae
Bromeliaceae

Iridaceas

Musaceas
Cannaceae



1271

India Nagaland
Family (Genera  Species Genera  Species
Juncaceae 2 53 2 5
Arecaceae 24 94 6 12
Pandanaceae 2 17 1 1
Araceae 24 94 10 23
Alismataceae 6 14 1 1
Eriocaulaceae 1 70 i 1
Cyperaceae 38 545 9 56
Poaceae 264 129} o8 251
GYMNOSPERMS
Cycadaceae 1 4 1 |
Taxaceae 2 4 2 3
Pinaceae 6 17 ] 2
Cupressaceae 2 8 1 2
Gnetaceae 1 5 1 ]
Table IT
Largest families by number of species
S1.No. Family Nagaland India
1. Poaceae 251 1291
2. Orchidaceae 248 1229
3.  Asteraceae 101 803
4, Fabaceae 99 1141
5. Rubiaceae 71 616
6.  Acanthaceae 67 5300
7.  Lamiacege 65 435
8  Lauraceae 58 212
9.  Cyperaceae 56 545
10. Urticaceae 50 151
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Table 111
Ten Largest families by number of genera
S1.No. Family Nagaland India
1 Poaceac a8 264
2 Orchidaceae 63 184
3 Asteraceae 47 166
4 Fabaccac 44 167
5.  Rubiaceae 32 113
6 Acanthaceae 26 92
7.  Euphorbiaceae 25 34
8 Lamiaceae 24 72
9 Scrophulariaceae 23 62
10. Rosaceae 16 40
Table IV

Largest families of monocots by
number of species

SL.No. Family Nagaland India
1 Poaceae 251 1291
2. Orchidaceae 248 1229
3 Cyperaceae 56 545
4.  Liliaceae 34 249
5. Zingiberaceae 34 189
] Commelinaceae 31 90
7.  Arecaceae 23 94
8 Haemodoraceae 10 23
9. Smilacaccac 9 33
10. Dioscoreaceac ] 34
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Table V
Largest families of monocots by number of genera
S1.No. Family Nagaland I[ndia
I. Poacecae 98 264
2,  Orchidaceae 63 184
3. Lihaceae 15 54
4,  Zmngiberaceae 13 23
5. Commelinaceae 12 14
6.  Araceae 10 29
7.  Cyperaceae 9 38
8.  Arccaceae 5 24
9.  Haemodoraceae 3 4
10. Juncaceae 2
Table VI

Largest families of dicots number of species
SINo. Family Nagaland India
1.  Asteraccae 101 303
2.  Fabaceae 99 1141
3. Rubiaceae 71 616
4.  Acanthaceae 67 500
3.  Lamiaceae 65 435
6.  Lauraceae 56 212
7. Urticaceae 50 151
8.  Euphorbiaceae 49 523
9. Scrophulariaceae 41 368
10. Rosaceae 33 432
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Table VII
Ten largest families dicots by number of genera

S1L.No. Family Nagaland India
1.  Asteraccae 47 166
2. Fabaceae 44 167
3. Rubiaceae 32 113
4,  Lamiaceae 29 72
5.  Acanthaceae 26 92
6.  Euphorbiaceae 25 84
7. Scrophulariaceae 23 62
8. Rosaceac 16 432
9. Cucurbitaceae 15 39
10. Apiacese 15 72

PHYTOGEOGRAPHICAL AFFINITIES WITH SPECIAL REF-
ERENCE TO ORCHIDACEAE

North-west regin in the eastern Himalays i.¢. Sikkim is very rich in

nrc!'\u{a santent Thie ragion 12 mrt ofF feam Nunglgnrl I'\U a nnﬂciﬂprgh!n
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area and extreme dry season (Assam plain). Clarkc(l%?) rematked that
the Flora of Nagaland closely resembles to that of Sikkim. An analysis of
the data (shown below) revealed that Sikkim represents about 80% of the

Nagaland orcluds.

Most of the orchids found in Nagaland are common to the rest of
north-castern India being in the same botanical region (ASSAM) which

represents 217 species and 4 varieties. While only 104 species and 1
vanety are common to the rest of India.

Again, seven species, viz, Goodyera viridiflora, Habenaria
goodyeroides, Liparis caespitosa, Luisia teretifolia, Malaxis latifolia,
Cberonia pyrulifera and Spiranthes sinensis are widely distributed; ong
species endemic to Nagaland, four to North Eastern India and thirteen to
India.

In the followng table (Table VIII), a list 1s supplied of all the or-
chid genera with the numbcr of their specics (and varicties if any, inside
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Cromern L. 2. 3 4. 5 6,
Cbergnie 51 14 7 5 9 1
Maioxiz 3 % 1 3 K 1
Liparis 1% 13 12 7 12 ]
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bracket) hitherto recorded from Nagalfand and their geographical distri-
bution outside Nagaland. From the table, it might be possible to get some
impression of endemism and the affinities to the orchid flora of surround-
v e mammme Ao vt ] omiem e Fomsnn dlam Talela dth o aradl o i A S cemada] dm mia

NI alGdy. M ¥will appcdl FTUIL LS LaUe I gUuIvl LW LD UaG Ul W) SII-
gle out the species recorded from North Eastern India and Sikkim from
other parts of India, because both these areas are representing closer af-
finities of their orchid flora to Nagaland, in comparison to other part of

India.

Table IX
Endemic taxa

Family Nameof the species

Apiaceae Chaerophyllum orientalis
Pimpinella evoluta
P. flaccida

Begoniaceae Begonia watti

Berberidaceae Berberis micropetala
B.wardii

Fumariaceae Corydalis boweri

Menispermaceae Cyclea wattii

Orchidaceae Coelogyne hitendrae

Poaceae Calamagrostis nagensis
Capillipedium nagense
C. pieropechys
Sinobambusa elegans
Themeda huttonensis

ECONOMIC USES

A very large proportion of the population of Nagaland lives in
villages in the interior forest areas, and thus, the schemes of forest utili-
zation have to be planned in such a way so as to bring immediate
economic relief to the local inhabitants. There are prospects of establish-
ing and promoting several plant based trades/industries in this region.
According to their economic and agricuitural/industrial utilization and
exploitation, following few deserves to be mentioned.
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Wild relatives of cultivated plants: Though the various crops are
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place in one centre, from which they have migrated to different parts of
the world. No doubt, some major centers for the origin of almost all the
cultivated plants are there, and in Nagaland is one of them. Those
deserves to be mentioned are Artocarpus chama (Moraceae) - jack-fruit.
Camellia caudata (Theaceac)-tea. Coffea benghalensis (Rubiaceae)-
coffee. Mangifera sylvetica (Anacardiaceae)- mango. Musa glauca, M
rosacea, M. velutina, (Musaceae) - bananas, etc.

Timber: The forest are very rich in species of timber value. Big
industrial units based on timber and bamboos have been established. The
“Sal’ (Shorea robusta) and ‘Teak’ (Tectona grandis) are the major timber
tree species, Other important timber trees are ‘Champa’ (Michelia
champaca), ‘Semul’ (Bombax ceiba), ‘Makai’ (Shorea assamica),
‘Hollong®> (Dipterocarpus macrocarpus), ‘Hollock’ (Terminalia
myriocarpa), etc.

Some other mportant timber plants of this region are Albizzia lebbek,
Cinnamomum glanduliferum (timber being imsect resistant), Alseodaphne
dumicola, Phoebe attenuata, P goalparensis, Litsaea cebifera (timber
insect proof), Juglans regia, Engelhardtia spicata, Podocarpus nerfifolia,
Taxus baccata, Pinus kesiya, Quercus semicarpifolia, Q. griffithii, Q.

semiserrats, ﬂ mreaefolia and l"‘avtqnnne;v hv'l‘fﬂﬂl' etc.

ar AR R T F O E e FESEAL P REIEd BTTRE Rea BN

Bamboos: Bamboos form an indispensable rtem, closely woven with
life and culture of people of this region, and chief source of pulp for pa-

indiotme Caoa affha tvmertnrt oramse aro Bamwhoosa dulds B owmellida
P\.l.l muﬂu: WL AFL W ALRILFLE AL DLWAWARD Gl T IS MUC S, AT, LrURs T,

B. vulgaris, Dendrocalamus strictus, D. hamiltonil, Melocanna
bambusoides, Chimenobambusa khasiana, Arundinaria callosa,
Cephaiasrachyum captrarum Oxytenanthera macrasrachya and
Phyllostachys mannii, Other equally important specics of bamboos grow-
ing in the area are Dendrocalamus giganteus, Bambusa khasiana, B.
nana, B. balcooa, Arundinaria hirsuta, A. suberecta, Chimenobambusa

polystachya, C. griffithiana and Sinobambusa elegans.

Essential oils, gums dyes, resins and Tannins: The oil from lemon
grass {Cymbopogon martini) ig used in perfumery, cosmetic, etc. The oil
is aleo extracted from Jasminum spp. Oils from Litsea spp., Bassia and
Rhus are edible.
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Gums are obtained from Acacia arabica (Gum arabic) and Sterculia
spp. Terpentine oil is extracted from Pinus wallichiana. Indigofera
tinctoria, Rubia cordifolia and Lawsonia alba yield dyes. For tannin
purposes Terminalia citrina and T, tomentosa are used. Canarium strictum
and C. sikkimensis yield aromatic resins. Some other plant species yield-
ing dyes arc Acanthopanax frifoliatus, Aporusa dioca, Baccaurea sapida,

Indigofera dosua, Smilax acreata and Turpinia nepalensis.

Minor forest products: Some of the important minor forest prod-
ucts are cane, agar wood and oil, menthol, peppermint oil, lemon grass
oil, turpentine, Cinnamomum (leaf, o1l and bark), Cassia (leaves and
barks), and broom grass,

Paper and Match Industry: Pine and bamboos are two main
sources for pulp for paper industry. The important tree species utilised in
match industry are Alhizzia lebbek, Alsionia scholaris and Bombax ceiba.

Orchids: Out of 600 species reported from N.E. India, about 250
flourish in Nagaland, Orchid flowers are prized all over the world for
their ornamental value, The North-Eastern region is prolific with many
epiphytic and terrestrial orchids of surpassing horticuliural valug which

are the progenitors of the present day commercial hybrids and which de-
serve protection and regeneration for future hybridisation programmes.

A few of the important orchid species are well known for their fas-
cinating beauty are Acampe ochracea, Acanthephippium striatum , Aerides
fleldingii, A. odorata, Anoectochilus sikkimensis Arundina graminifolia
Ascocentrum ampullaceum, Bulbophyllum ornatissimum, Calanthe
masuca, C. plantaginea, C. tricarinata, Coelogyne barbata, C. corymbosa,
C. cristata, C.nitida , C. punctulata, C. suaveolens, Cryptockilus luteus,
C. sanguinea, Cymbidium cochleare, C. devonianum, C. eburneum, C.
elegans, C.hookerianum, C. iridivides, C. longifolium, C. lowianum, C.
mastersii | C. tigrinum, Dendrobtum aphyllum, D. chrysanthum, D.
chrysotoxum , D. crepidatum, D. densiflorum, D. devoniamum, D. falconeri,
D. fimbriatum, D. fimbriatum oculatum, D. hookerianum, D. infundibulum
, D. lindleyi, D. lituiflorum, D. moschatum, D. nobile, D. wardianum ,
Epigenetum amplum, Eria bambusifolia, Esmeralda cathcartii, E. clarkei,
Paphiopedilum hirsutissimum, Papilionanthe teres, Pecteilis susannae,
Phaius flavus, P. tankervilliae, Pleione humilis, B maculata , . praecox,
Renanthera imschootiana, Rhynchostylis retusa., Vanda bicolor, V.
coerulea, V. crista, etc.
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Wild edible plant: Almost the entire population makes its living
by means of Agriculture. The tribals, in general, follow a system of shift-
ing cultivation called ‘Jhum’ Most of the wooded areas are not virgin
forest owing to the frequent destructon of forest by this type of cultiva-
tion practice from carly timcs. The main crop consists of rice, job’s tcar
and miflets, but a large number of subsidiary crops are also grown. Their
diet is supplemented by several wild edible plants. Some of such plants
are enumerated below

Bark: Baliospermum montanum, (Buphorbiaceae), Callicarpa
arborea (Verbenaceae).

Leaves: Actiphila excelsa. (Euphorbiaceae), Alfernanthera sessilis,
Amaranthus caudatus (Amaranthaceae), Bidens tripartita, Baliospermum

ﬂnhmfm:m ﬂ?“nhnﬂ“ﬂrmn\ Rlumea ﬁvmfncn fﬁﬂmr-mp\ Boehmeria

WEEFETRT P

macmphyifa (Umcaceae} Cenreifa astatica (Ap:aceae) Ciemdendmn
bracteatum, C. colebrookianum (Verbenaceae), Crepis japonica.
(Asteraceae), Cornus capitata. (Cornaceae), Chenopodium album
{Chenopodiaceac), Eranthemum platiferum (Acanthaceag), Fagopyrum
esculentum. (Polygonaceae), Hydrangea robusta (Hydrangeaceae),
Impatiens racemosa, I scabrida (Balsaminaceae), Lobdellia affinis.
(Campanulaceac), Murraya paniculata (Rutaceae,) Mussaendu
macrophylla, M. glabra. (Rubiaceae), Oenanthe jfavanica (Apiaceae),
Paverta indica (Rublaceae), Pilea bracteosa (Urticaceas), Piper griffithii,
P pedicellosum, P. sylvaticum, P thomsonii (Piperaceae), Polygonum
alatum, P. caespitosum, P. Chinense, P. hydropiper (Polygonaceae},
Psychotria calocarpa (Rubiaceae), Rubus insignis (Rosaceae), Selaginella
wallichii (Selaginellaceae), Spiradiclis bifida (Rubiaceae), Vielo
betonicifolia (Violaceac), Vitis repens (Vitaceace).

Fronds: Angiopteris evecta(Angiopteridaceae), Diplazium
esculentum (Athyriaceae), Dryopteris elongata (Aspidiaceae).

Fruits: Alpinia bracteata (Zingiberaceae), Ardisia floribunda
(Myrsinaceae), Artocarpus chaplasha (Moraceae), Bauhinia tenuifiora
(Caesalpiniaccae), Canarium strictum (Burseraceae), Canavalia ensiformis
(Papilionaceae), Calamus floribundus (Arecaccae,) Dillenia Indica
{ﬁiiieninceae}, Dysoxylum binectariferum (Meliaceae), Eleaegnus

p_pryurrma, E. umbellata \' umwm“"““"““‘}, Ficus auri u.-u‘fmu, F cunia | F

Sfistulosa, F. semicordata (Moraceae), Garcinta cowa, G. kydia
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(Clusiaceae), Grewia multiflora (Tiliaceae), Illicium griffithii
(Illicinaceae), Limacia oblonga (Menispermaceae), Litsea cebifera
(Lauraceae), Mahonia acanithifolia (Berberidaceae), Piper clarkei , P
khasianum (Piperaceae), Prunus cerasoides, P rufia (Rosaceae), Pueraria
phaseoloides (Papilionaceae), Rubus biflorus, R birmanicus , R ellipticus,
R niveus (Rosaceae), Saurauia nepalensis (Saurauiaceac), Solanum kurzii,
8. torvum (Solanaceae), Toddalia aculeara (Rutaceae}, Trichosanthes
himalensis (Cucurbitaceae), Viburnum coriaceum (Caprifoliaceae) Vitis
repens (Vitaceae).

Inflorescences: Cymbidium longifolium (Orchidaceae), Melastoma
malabathricum {(Melastomataceae), Musa sapientum (Musaceae), Rho-
dodendron arboreum, R. lepidotum (Ericaceac).

Roots: Glycine pentaphyila (Papilionaceae).

Seeds : Amaranthus caudatus (Amaranthaceae), Castanopsis indica,
Quercus dealbata, (). robusta (Fagaceae), Scleria terrestris (Cyperaceac),
Vigna sinensis (Papilionaceae), Zanthoxylum oxyphyilum, Z. rhetsa

iRntaranal
\‘- \“mm’ -

Shoots: Bambusa tulda (Bambusaceae), Bauhinia variegata
(Papilionaceac), Berberis nepalensis (Berberidaceae), Caryota urens
(Arecaceae), Conocephalus suaveolens (Urticaceae), Dendrocalamus
hamilionii (Bambusaceae) Dichrocephala bicolor (Asteraceae), Ficus
glaberrima (Moraceae}, Saccharum spontaneum (Poaceae), Mycetia
longifolia. (Rubiaceae).

Stems/Piths: Cvathea brunoniana, C. gigantea (Cyatheaceac),
Musa veluting (Musaceae), Oxyspora paniculata (Melastomataceae).

Tubers and Bulbils : Aspidopterys glabriuscula (Malpighiaceae),
Dioscorea hamiltonii, D. pentaphylla, D. prazerii (Dioscoreaceac)

Whole Plants: Ajuga macrosperma (Lamiaceac), Anisomeles ovata
(Lamiaceae), Begonia roxburghii (Begoniaceac), Cardamine hirsuta
(Brassicaceas), Chiorophytum arundinaceum (Liliaceae). Elatosfema
Jjapontea (Urticaceae), Oenanthe javanica (Apiaceae), Oxalis corniculata
(Oxalidaceae), Steptolirion volubile (Commelinaceag).
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Medicinal plants
List of ailments/diseases along with medicinal plants used
Bone-Ache: Hedychium coronarium {(Zingiberaceae),

Bone-Fracture: Pouzolzia frondosa (Urticaceae), Vitis
quadrangularis (Vitaceae).

Boils and Blisters: Cissus repens (Vitaceae), Litsea cibifera
{Lauraceae). Stephania hernandifolia. (Menispermaceae). Viburnum
colebrookianum (Caprifoliaceae).

Burns: Arfemisia nilagirica (Asteraceae), Colocassia esculenta
(Araceae); Zalacca becarii (Arecaceae).

Asthma: Bauhinia purpurea (Cacsalpinioideae) Calotropts gigantea
(Asclepiadaceae); Stephania glabra (Menispemmaceae).

Contraceptives; Abrus precatorius (Fabaceae), Dioscorea prazeri
{Dioscoreaceac), Solanum torvum (Solanaceae).

Cholera: Houttunyia cordeta. (Saururaceae), Piper diffusum, P
attenuatum, P. Clarkei, P griffithii (Piperaceac).

Cough: Begonia roxburghii, B.thomsonii (Begoniaceae); Berginio
ciliata. {Saxifragaceae); Derris robusta. (Papilionaceac), Messua ferrea.
{Clusiacesae), Morinda angustifolia (Rubiaceae), Piper brachystachyum
(Piperaceae), Zanthoxylum rhetsa (Rutaceac).

Cuts/Wounds/Injuries: Acorus calamus (Arecaceae), Ageratum
conyzoides (Asteraceae), Bergenia ciliata forma ligulata (Saxifragaceae),
Baennmghmenia albifera (Rutaceae), Crassocephalum crepidioides
{Asteraceae), Ficus hirta (Moraceae), Gynocardia odorata

(Flacourtiaceac), Gynura crepidivides (Asteraceac), Hypericum japonicum

“mnpgnnnag\ fndfunfprn tinctoria, Mastersia assamica
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(Papilionanceac), Macaranga denticulata. (Euphorbiaceae), Pouzlzia
viminea, Villebrunea frutescens (Urticaceae).
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Diarrhoea: Blumea fistulosa (Asteraceae).

Dysentry: Begonia roxburghii {Begoniaceae). Hedyotis scandens |
Richardsonia pilosa (Rubiaceae), Rhododendron arboreum (Ericaceae),
Stephania hernandifolia (Menispermaceae), Tacca integrifolia
(Taccaceae). Zanthoxyllum acanthopodium (Rutaceae).

Ear-Ache: Calotropis gigantea (Asclepiadaceae), Casearia vareca
{Flacourtiaceae), Plerospermum acerifolium (Sterculiaceae), Vifis
quadrangularis (Vitaceac)

Eye-Ache: Allium cepa (Liliaceae), Artemisia vulgaris
(Asteraceae), Berberis nepaiensis {Berberidaceae), Mucuna pruriens

'Ll nl.!u.luuulum;.

Food-Poisoning: Clerodendron bracteatum (Verbenaceae). Milletia
pachycarpa (Papilionaceae), Polygonum dibotrys (Polygonaceae),
Disanhiidanhars alonos Aransasy Tofwaoioms n:miﬁicmrnﬂ;m Wranana)
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Head-Ache: Garcinia kydia (Clusiaceae). Miliusa roxburghiana
(Annonaceae), Jussiaea suffruticosa (Onagraceae), Tupistra aurantiaca
(Liliaceae).

Hystseria: Entada phgseoloides (Mimosoideae), Zingiber officinale
(Zingiberaceae).

Fever: Aconitum ferox, Thalictrum minus (Ranunculaceae);
Clerodendron colebrookianum, C. serratum (Vetbenaceae), Hedychium
stenopetalum (Zingiberaceac), Picrorhiza kurroa (Scrophulariaceac);
Plectranthus coetsa (Lamiaceae), Swertia macrosperma (Gentianaceae).

Insect-Bite: Colocassia esculenta (Araceae), Gynocordia odorata
(Flacourtiaceae), Morinda angustifolia (Rubiaceac), Pertlla ocimoides
{Lamiaceae).

Impotency: Canarium strictum (Burseraceac).

Intestinal parasites: Anplectrum assamicum (Melastomataceas),
Baliospermum calycinum (Euphorbiaceae), Gynura cusimbu
(Asteraceae), Melia composita (Meliaceae), Meconopsis grandis
(Papavaraceac).
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Ttches: Begonia palmata (Begoniaceae), Chirita vestitum
(Gesnenaceae), Drymeria cordata (Caryophyllaceae), Flsholtzia bianda
(Lamiaceae), Hydnocarpus kurzii (Flacourtiaceae), Solanum forvum

fhnlannrﬁfap\ Villehrunea ﬁ-uravﬂpnc (Urticaceae).
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Malaria: Clematis smilacifolia (Ranunculaceae).

Menstrual disorder: Alstonia scholaris (Apocynacecae), Vitis
quadrangularis (Vitaceae).

Gyneocological treatment:  Cissampelos  pareira
{(Menispermaceac), Molineria prainiana (Hypoxidaceas),

Muscular Pain: Aconitum ferox (Ramnculaceae), Anisomeles ovata
(Lamiaceae), Cissus repens (Vitaceae), Cyathea gigantea (Cyatheacecae),
Thelypteris gracilescens var. glandulosus (Thelypteridaceae).

Rbeumatism: Alpinia allughas (Zingiberaceae), Cyclosorus

parasiticus (Theltmtmdarem\ (zerbera nh‘nvpﬂmdpf I’ Asteraceae),

Lycapodmm equamosus (L}rcnpndlaceae) Macropanax undulatum
(Araliaceae).

Ring-worms: Cassia alata (Caesalpinioideae), Euphorbia uniflora,
Mumihot esculenta (Euphorbiaceae).

Snake-Bite: Jasminum pubescens (Oleaceae), Pothos cathcartii
(Araceac), Ricinus communis (Euphorbiaceae).

Stomach-Ache and Indigestion: Begonia josephii (Begoniaceae),
Clerodendron squamatum, Gmelina arborea (Verbenaceae), Fugopyrum
cymosum (Polygonaceae), Eriobotrys japonica (Rosaceae), Hedychium
spicatum (Zingiberaccae), Litsea cebifera (Lauraceae), Plantago major
(Plantaginaceae), Rhus javanica (Anacardiaceae).

Tooth-Ache: Berberis nepalensis (Berberidaceae), Chenopodium
ambrosioides (Chenopodiaceae), Solanum khasianum (Solanaceae),

Zanthoxylum alatum (Rutaceae), Naravelia zeylanica (Ranunculaceae).

Ly o T | I E— AV mmnd de s AV [ o I I N
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asiatica (Rutaceae).
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Vomiting: Arfemisia vulgaris (Asteraceae), Crofon caudatus
{Euphorbiaceae), Pithecelobium heterophyilum (Mimosoideae).

VULNERABILITY AND MAJOR THREATS

The forest in Nagaland constitute 86.5% of the total geographical
areas. The residents of the state are mostly tribals and are dependent on
forest for shifting (Jhum) cultivation while others are also known to cut
forest for the sale of wood and other forest products. The livelihood se-
curity of these tribals is closely linked with the resource base of forest
and over the millenia forest-farming has been the traditional socio-cul-
tural practice passed from one generation to another. Another major rea-
son for degradation of forest is that the state finds forest convenient source
of income to enable it to meet various expenditure on development and
welfare. In Nagaland, the forest revenue meets 60-70% of such expendi-
ture. Added to these the increase in human population, heavy incidence
of grazing and pressure on land for agriculture have also been responsi-
ble for removal of forest cover and in turn resulting in barren or only grass

covered hills in the state.

Table X
Rare and threatened taxa
Name of the species Family Status
Acrantherg tomentosa Rubiaceae Vulnerable
Begonia watti Begoniaceae Endangered  or
possibly extinct
Chaerophyllum orientalis ~ Apiaceae Indeterminate
Crotalaria meeboldii Fabaceac Indeterminate
Cyclea watti Menispermaceae  Endangered or
possibly extinct
Cymbidium eburneum Orchidaceae Vulnerable
C. tigrinum Orchidaceae Rare
Gleditsia assamicg Fabaceae Indeterminate
Kalanchoe roseus Crassulaccae Endangered

Livistona fenkinsiana Arecaceae Endangered
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Name of the species Family Status

Michelia punduana Magnoliaceae Rare
Ophiorrhiza gracilis Rubiaceae Indeterminate
Q. griffithit Rubiaceae Indeterminate
O. tingens Rubiaceae Vulnerable
O. wattif Rubiaceas Endangered
Pimpinella evoluta Apiaceac Possibly extinct
P flaccida Apiaceae Indeterminate
Pollia pentasperma Apiaceae Indeterminate
Renanthera imschootiana  Orchidaceae Endangered
Senecio rhabdos Asteraceae Rare
Silene vagans Caryophyllaceae Indeterminate
Vanda coerulea Orchidaceae Rare
CONSERYATION

A stidy on the relationship of the tribal community of the state with
their ambient environment revealed many interesting informations. They
have a sensitive understanding of ecological interdependence and seasonal
variations and know-how to exploit the forest resources without destroy-
ing it. The conservation of mariy plants/animals of the forest were a part
of their faith and traditions and a set of fables, folklores, totems, taboos,
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religious behefs, ¢ic., perpetuated this culture. But of late, there has been

a change in the outlook of these tribals/aboriginals as a result of their
contact and interactions with the modern world leading to a transition of
from what may be termed as constructive dependence to destructive
dependence on the forest. The reason of this unfornate and undesirable
trend in them can be traced to the onslaught by the civilized society on
the forest and forest resources who unscrupulously began to over ex-
ploit the resource base which the tribals of the state have guarded so safely
for centuries.

However, unlike elsewhere in India, the forest lands in Nagaland
as with the rest of the north-east India are' mostly under the control of
village institutions such as Durbars/Clans, etc. and even recognised Jhum
or shifting cultivation as & customary right and thus in effect. classifica-
tion of land as reserved forest has little meaning. With its profusion of
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species, variety and vegetal forms, Nagaland enjoys the status of State
Mega diversity. But despite such a bounty from nature, this state is yet to
accord adeguate protective responses from the people for conservation of
its floristic diversity. Whilst the protected areas constituted within the
Reserve Forest and Protected Forest are having some measure of
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to jhumming. To bring some order and semblance of good conservation
practices to Jhum farmers the state has initiated Jhum conirol regulations.
Key featnres of these reguiations include the prohibition of jhums and

enconracament tn nlgn'l' mnr-lr arognne trees in ﬂmm fallows. Mnrm‘:mr
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the Nagaland Dcparunant of Agriculture, through their well o:gamzed
grass -root level Village Dcvelopmmt Boards (VDBs} have reomtly been
able o catalogue over a thousand piani species used by ithe villagers, as
perceived by the local commumities. This is based on a quick evaluation
dong¢ during a short 6-month period. Such an extensive use of biodiversity
suggmthatthenadiﬁonalfannersufthestatemlyheavﬂymfmestm

ournbaey o sk fha [T | - o +hnt Arnmaserrsoe e
Y DAL LU LLAWAL l.-l-.l.lrl.-ln l"ﬂnl- LAl uum i l.l:.lﬂ l-ll-liﬂ-l\ﬁﬂ 'Inli-l-l'lrl- WLALLIWL ¥ LI, LILID
biodiversity is crucial for their survival.

A preliminary study of the existing literature gives a ciear impres-
sion that the ‘Flora of Nagaland’ has not been throughly worked out by
carlier workers than that of the surrounding states. The main reason they
faced is the difficult terrains and lack of transport facilities. Clarke (1989),
while exploring Nagaland, recorded his expetience as: “7 had a vague
ideq that I could, in a mere passing visit to collect a nearly complete set
of Kohima species in flowers in October, but if for no other reason I can
not do this for want of paper. ?}'an.rpon here is exceedmgb) difficult, the

= __ab __

approach fe Kohima is admitted to be the worse ‘'line in India” Fuither-
more, even after India’s independence and the establishment of Eastern
Circle, Botanical Survey of India in 1956, Nagaland remained botanically
unexplored till 1972. It was only from 1973 onwards that the author and
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of the state encompassing diffcrent seasons and the Flora of Nagaland is
now wellknown. A critical appraisal of the flowering plant species col-
iected including the historical collections deposited at Regional Herbarium
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of ca 2500 species (of which 14 arc endemic). in over 191 families. So
far about 50 plant species of this state have been identified as rare or threat-

encd. What is rather intriguing is the fact that a number of these plants
are confined onlv 1o Nagaland or in the North eastern reoion. Still worse
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the loss of certain taxa, such as Begonia watfi (Begoniaceae) Cyclea watti
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{Apiaceae), known only from their types collected several years ago,
perhaps extinct, as they have not been collected again during the recent
botanical tours in Nagaland by the Eastern Circle, Botanical Survey of
India.

During 1980-85, through a programme entitled “Project on Study,
Survey and Cmmnml of Endangered Species of Flora (POSSCEF)”,

ﬁmdedbyU S. Fish and wildlife Board under PL-480, the Botanical
Survey of India has provided baseline data.on about a thousand threat-
ened species of India which also included taxa from Nagaland. Based on
these studies and those individually carried by the scientists of the
Department, the survey has compiled Red Data, sheets on such plants, of
which following from Nagaland deserve special mention with such data
as status, distribution, habitat and ecology, cultivation, conservation meas-
ures (taken and proposed), biclogy and potential value and the taxonomic
profile Pimpinella evoluta (Apiaceae), Pollia pentasperma
(Commlinaceae), Michelia punduana (Magnoliaceae), Cymbidium
eburneum, Renanthera imschootiana (Orchidaceae), Ophiorrhiza wattii
(Rubiaceae), Chaerophyllum arientalis, Pimpinella flaccida (Apiaceac),
Crotalaria meeboldii (Fabaceae), Cymbidium tigrinum (Orchidaceac),
Acranthera tomentosa, Ophiorrhiza gracilis O. griffithii, O. tingens
(Rubiaceae), Adiantum soboliferum (Adiantaceae), Livistona
jenkinsiana{Arecaceae), Senecio rhabdos (Asteraceae), Begonia watti
(Begoniaceae), Silene vagans (Caryophyllaceae), Kalanchoe roseus

f{:r o ay ll nﬁn\ Pfﬂﬂi!ilﬁ Apgrmmmingy (Rahnsnana’) f'-un]an P
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(Manspemme) Vanda coerulea (Orchidaceae). Bmdcs the Eastern
Circle, Botanical Survey of India has brought a number of endemic and
threatened species collected from Nagaland under cultivation in iis
National Orchidarium, Shiliong and Experimental Botanic Garden,
Barapani and has also taken up some rare and vulnerable species for large
scale multiplication through tissne culture in its laboratory at Barapani,
A detailed taxonamic account on the state flora of Nagaland is under
process for publication by the Botanical Survey of India

Apart from the protested areas as Reserved Forest or wildlife sanc-
tuaries that already existed in Nagaland and under the control of the State
Forest Department, the Eastern Circle, Botanical Survey of India has also
proposed certain more areas, one such area deserves special mention is at
Mt. Saramati which lies on the Barail Range in the Teensang distvict of
Nagaland on Indo-Myanmar horder. Mt. Saramati provides a good habitat
for conservation of flora and serves a better site for the purpose of
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proposal as a Biosphere reserve, particularly so as there are many virgin
forest still intact, with several rare, endangered and threatened plants oc-
cur here, to mention a few of the forest, are: Aconitum lycoctonum and
Panax pseudo gingseng of great medicinal value; Cymbidium macrorhizon
the only terrestrial leafless Indian Cymbidium, C.tigrinum which occurs
only in Nagaland in India and Panisea apiculata a new record for the
country, étc,, besides the lower groups of plants, especially Lichens, such
as Usnea and Parmelia spp., which are favoured by the musk deer during
scarcity. It is also a home of several other protected species of the wild-
life in India, such as the clouded leopard, golden cat, lion-tailed macacau,
the peacock, great himalayan barbet and blythe’s tragopan.
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Cloth making : using different plant species in weaving and dyeing
form one of the tribal livelihood in Nagaland

Extraction of timber : a cause of depletion
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Grassland vegetation as a result of jhum operation
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Jhum land with temporary tribal huts during jhum operation

Wet-terrace cultivation, rare in Nagaland
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Mt. Saramati, 3841 m (distant view), highest Peak in
Nagaland with subalpine vegetation at top

Mt. Saramati : showing virgin forest (close up view)
at the mountain slope, a good site to establish
a Biosphere Reserve
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Cymbidium tigrinum : a rare orchid endemic to Nagaland
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ORISSA

A.K. Sahoo
D.D. Bahali
H.S. Mohapatra

Orissa, a coastal state in the eastemn part of India, lies within tropic
of cancer, between 17° 49' 22° 34' N latitude and 8i° 27" - 87° 29' E
longitude, covering a geographical area of ca 155, 842 sq km. The state is
bounded on the north-cast by the state of West Bengal, on the north by
the state of Bihar, on the west by the state of Madhyapradesh, and on the
south-east by the Bay of Bengal. The state is divided into 30 districts and
has a coastal line of about 430 km.

The state enjoys a tropical climate. The south-west and retreating
north-east monsoon effectively control the climate of the state. The rain-
fall is widespread during monsoon and ranging from 1075-1812 rom. The
average annual rainfall is 1506 mm. In winter, the state does not get rain
exgept a very little in north-east region. The mean annual temperature of
the state varies from 20.5° C in the coastal plains to 38.5° C in the inland
areas, The relative humidity is high in the coastal plains (75% or more)
and low (60%) in the inland regions. The state goes from semi-anidity in
the west to moist conditions in the east.

Taking the overall topogmphy into account, the state may be di-
Vided into three main regions, viz., i) Coastal plains i) Mountainous re-
gion and iii) Plateaus and uplands. The Eastern Ghats though not con-
tinnoys all along the state but demarcate the coastal plains from the pla-
®aug in the extreme north and west.

(i) Coastal plains : These extend from Subemarekha in the north
to Rushikulya in the south and are inervated by somc important rivers,
Viz, Mahanadi, Subarnarekha, Baitarani, Brahmani, Rushikulya,
B“dhaba]angandSalandl It has three parallel belts - a) A narrow sajt
et of 5-6 km width along the shore line, b) a vast strech of arable tract
full of monotonous rice fields and ¢} a sub montane tract representing a
Meeting zone of flat alluvial plains and steep slopes of Fastern Ghats.

(i) Mnuntainmls_ region : This constitutes the middle regian of
the State, and includes important mountains, major water-sheds of the
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rivers, deep broad fertile valleys and rich vegetation. Some of the impor-
towmt hilla nra Thamaraals 1T md 'Eli‘llrﬂmﬂ‘l {1417 m\ nul Lndas f161A4 'I'\‘I"l
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Yendrika (1582 m), Nimgiri (1516 m), Mahendraglrl (1525 m), Devg1r1
(1383 m), Gandhamardan (1002 m), Mankarnacha (1110 m) and
Meghasani (1162 m).

(iii) Plateaus and uplands : These are mainly found in the extreme
north, west and central regions of Orissa. The major categories of pla-
teaus are the Panposh - Keonjhar Pallahara plateau and Nawrangpur -
Jeypore plateau with their altitudes ranging between 305-610 m. Some
important rolling uplands are Koel - Sankh basin of upper Brahmani, the
[b, the Suktel and the Tel of middle Mahanadi and Sabarn basins.

The State is endowed with a rich floristic diversity. The contribu-
tions made by Haines (1921-25) and Mooney (1950) are still the major
sources for all botanical information. Some other important contribution
made on the floristics are by Fischer (1904, 1905), Narayanswami and
Carter (1920), Mooney (1941), Bal (1942), Srinivasan and Rao {1961),
Panigrahi {1963). Panigrahi ef al (1964), Kapoor (1964). Saxena (1976),
Rath ef ar (1979), Misra (1980, 1982, 1989, 1990), Saxena and Brahmam
(1983. 1989, 1994), Banerjee (1984), Choudhury (1984), Bairiganjan ef
al (1985), Choudhury and Patnaik (1985), Patra and Choudhury (1988),
Banerjee and Rao (1990), Panda and Patnaik (1993, 1994) and Das ef ol
(1994) are worth mentioning, In recent years Saxena and Brahmam (1994-
96) have made efforts and published the state flora in four volumes deal-
ing with 2727 species within 1062 genera and 228 families of angiosperms,
gymnosperms and Pteridophytes. Thus the knowledge of Botany of Orissa
have constderably been improved.

VEGETATION

The state has major forests in mountainous regions, scrubs and
grasslands on the plateaus and uplands and aquatic vegetation mainly in
the lakes of coastal plain. In general the vegetation of the state may be
grouped wto - [} Forest, I} Scrubs, III) Grasslands and TV) Aquatics.

I. FOREST VEGETATION
It 1s mainly restricted to the hilly districts extending from south-

westemn corner of Malkangin to north-eastern Mayurbhanj district. The
distribution of forest within the state, however, is uncven, The coastal plain
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has occasional patches of littoral and swamp forest. According to
Champion and Seth (1968) there are five groups of forest under three
major types, which are as follows

1. MOISTTROPICAL FOREST
a. Tropical Semi-Evergreen Forest
b.  Tropical Moist Deciduous Forest
¢.  Littoral and Swamp Forest

2.  DRY TROPICAL FOREST
a.. Tropical Dry Deciduous Forest

3.  MONTANE SUBTROPICAL FOREST
a.. Sub-Tropical Broad Leaved Hill Forest

1. MOIST TROPICA

F v

,FOREST

- - A -

a. Tropical semi-evergreen forest

These forest occur in the pockets of permanently moist valleys with
fertile soil around 800 m. The vegetation is characterised by upper canopy
of transiently deciduous trees and completely evergreen undergrowths.
Luxuriatit growth of epiphytic flora comprising large number of orchids,
ferns and mosses are available mainly due to prevailing moist conditions.
The dominant elements of these forest are Arfocarpus lakoocha, Dilleria
pentagyna, Syzyg:‘um cumini, Mangy'”era indica, Dalbergia latifolia,
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champaca, Celtis tetrandra, Saraca asoca, Ficus spp., Macaranga peliata,
Terminalia alata, Schieichera oleosa, ctc., forming the upper canopy. The
sccond storey of the forest is composed of medium sized trees and the
important species here are Aphanamixis polystachya, Symplocos
racemosus, Mesua ferrea, Glochidion lanceolarium, Phoebe lanceclata,
Protium serratum, Litsea monopetala and Polyalthia cerasoides.

Profusely occurring climbers are represented by Anamirta cocculus,
Entada rheedii, Pothos scandens, Smilax ovalifolia, Erycibe paniculata,
Scindapsus officinalis, Schefflera venulosa, Uvaria hamiltonii, Butea
parviflora, etc. Similarly some of the epiphytes of these forest are Aerides
odorata, Bulbophyllum crassipes, Cymbidium aloifolium, Pholidota
pallida, Acampe praemersa and Erig bambusifolia.
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The underceraowth 1s dense and includes evergreen shrubs like
Amomum dealbatum, Barleria strigosa, Glycosmis mauritiana, Melastoma
malabathricum, Eranthemum nervosum, Ardisia solanacea, Leea
macrophylla, Colebrookia oppositifolia, Psychotria denticulata, and Ixora
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Curculigo orchioides, Begonia picta, Lindernia multiflora, Tainia
hookeriana, and Tropidia curculigoides are found here mostly in shady
places. However, grasses are rare due to inadequate penetration of light.
Bamboo and cane brakes occur distinctly in pure paiches along the streams
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b. Tropical moist deciduous forest
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to moist valleys. The forest are characterised by predominant deciduous
species of 25-40 m high, comprising the top storey and some evergreens,
forming the second storey. Shorea robusta (Sal) represents the chief con-
stituent of this type. The other species associated with it in the top storey
are Callicarpa arborea, Dalbergia latifolta, D. paniculata, Schieichera
oleosa, Bridelia squamosa, Toona ciligta, Haldina cordifolia, Mitragyna
parvifolia, Terminalia bellirica, T. tomentosa, T. chebula, Madhuca
longifolia, Diospyros melanoxylon, Lagerstroemia parviflora, Bombax
ceiba, Gmelina arborea, Pterocarpus marsupium, Albizia odaratissima

and a few others.

The second storey is formed by medium sized evergreen trees like
Syzygium cumini, Careya arborea, Buchanania lanzan, Dillenia indica,
D. pentagyna, Cleistanthus collinus, Kydia calycing, Premna tomentosa,
Protium serratum, Phylianthus emblica, Ficus racemosa, Alstonia
venenata, Polyalthia cerasoides, Mallotus philippensis, Oroxylum indicum,
Macaranga peltata, Canthium dicoccum, Cassia fistula, etc.

The climbers of the forest are Bauhinia vahlii, Combretum
roxburghii, Milletia extensa, Dioscorea spp. and Butea superba.

The undergrowth comprises shrubby evergreen perennials and
grasses. The important shrubs are Cipadessa baccifera, Clerodendrum
viscosum, Ixora pavetta, Holarrhena pubescens, Woodfordia fruticosa,
Flemingia chappar, Strobilanthes scaber, Flacourtia indica, Sericocalyx
scaber, etc. The herbs include Cissampelos pareira, Cleome macrophylia,
Polygala chinensis, Oxalis corniculata, Atylasia scarabaeoides, Ageratum
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indicus, Canscora diffusa, Evolvulus nummularis, etc. Similarly, the
important grasses are Apfua'a mutica, Aristida setacea, Chloris barbata,
Chrysopogon aciculatus, Coix lacryma-jobi, Cymbopogon flexuosus,
Cynodon dactylon, Eleusine indica, Heteropogon contortus, Imperata
cylindrica, Panicum brevifolium, Themeda triandra and Vetiveria
zizanioides.

¢. Littoral and tidal swamp forest

The 480 km coastal - line of the state has some forests on sandy
coasts (Littoral forests) and in tide innundated swampy areas (Swamp
forests} in discontinuous patches. These forests are evergreen in nature
dug to the prevailing moist conditions and characteristic xerophytic plant
communitics.

(1) Littoral forest: The vegetation includes xerophytic evergreens
adaptable to perpetual physiclogical drought due to high salinity of soil
water, strong wind, shifnng sands, with poor nitrogen and less organic
matter as well as strong insolation. The most characteristic species
Casuarina equisitifolia forms pure stands on sand at many places. Asso-
ciated with it the other constituent species are Callophylium innophyitum,
Pongamia pinnata, Barassus flabellifer, Phoenix sylvestris, Pandanus
Jascicularis, Opuntia stricta vax. dillenii, Calotropis gigantea, Eugenia
rothii, Carissa spinarum, Flacourtia indica, Maytenus emarginaia,
Carunaregam spinosa, Crotalaria verrucosa, Saccharum spontaneum,
Phragmites karka, and a few others. A few shrubs on the sand dunes such

as Calofropis giganieq, Euan-pi‘n rothii, Crotalaria verrucosa, etc. are found
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associated wrth herbs viz., Acalypha lanceolata, Bulbostylis barbata,
Crotalaria umbellata, Desmodium biarficulatum, Epaltis divericata,
Eragrosiis tremula, Gisekia pharnaceoides, Hedyotis graminifolia var,
arenaria, Indigofera glabra, Leucas moniana, etc. Some sand binders like
Ipomoea pes-caprae, Hydrophylax maritima, Launaea sarmentosa,
Spinifex littoreus, Cyperus arenarius, etc. are also commonly seen. The
insectivorous plants such as Sundews (Drosera indica, D. burmanii} and
bladderworts (Utricularia polygaloides) often form carpet on wet sands
at the end of monsoon on sea shore. The swamps and depressions possess
aquatic species like Sagittaria guayanensis, Myriophyllum tetrandrum,
Aponogeton natans, Eleocharis dulcis, Hygrophila difformis, Blyxa
echinosperma, Xyris indica, Monochoria vaginalis, Crinum defixum,

Ludwigia perennis, Mundannia spirata, Zoysia matrella and many others.
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(ii) Tidal and swamp forest (Mangrove forest and Scrubs): These
forest are characteristic vegetation of coastal Orissa and are concentrated
m the deltas of rivers where the mangrove species dominate the area. The
species of this vegetation are physiologically xerophytic and exhibit
stunted growth (5-10 m). The major clements forming the top canopy are
Sonneratia apetala, S. caseolaris, Avicennia officinalis, A. alba, Heritiera
fittoralis, H. fomes, Xylocarpus granatum, Rhizophora mucronata,
Cynometra mimosoides, Pangam:‘a pinnata and a few others, The second
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Hibiscus tiliaceous, Aegiceras corniculatus, Clerodendrum inerme,
Cerbera odoliam, Pandanus fascicularis, Bruguiera gymnorrhiza,
Flagellaria indica, Intsia bijuga, Amoora cuculata, Merope angulata, etc,
Some mnotable climbers are Caesalpinia nuga, Derris scandens, D.
trifoliata, Finlaysonia obovata, Ipomoea campanulata, Mucuna giganteaq,
Sarcolobus carinatus, Dalbergia spinosa, etc. The ground flora is rather
poor in respect of species composition. Herbaceous elements are practi-
cally absent, except for few patches of grasses,

2. DRY TROPICAL FOREST
a. Tropical dry deciduous forest

These forest are composed of a mixture of trees almost all of which
remain leafless during dry season for several months. Most of the species
of these forest also. occur in moist deciduouns forest. The plants are within
13-20 m here and forest have comparatively less number of species. Bam-
boos occur sporadically in patches but canes and palms are mostly rare
within these forest. Climbers are comparatively few and epiphytes and
ferns arc quite mconspicuous. The most common trees species of these
forest are Anogeissus latifolia, Terminalia alata, Boswellia serrata,
Pterocarpus marsupium, Buchanania lanzan, Acacia catechu, Aegle
marmelos, Diospyros melanoxylon, Stereospermum chelonoides, Shorea
robusta, Dalbergia paniculata, Sterculia urens, Oroxylum indicum, Cassia
fistula, etc. Some notable shrbs are Wendiandia tinctoria, Helicteres isora,
Gardenia gummifera, Grewia hirsuta, Nyciemthes arbor-tristis, Indigofera
cassioides, Phoenix acaulis, Flemingia chappar, Phyllodium pulchellum,
Catunaregam spinosa, Tadehagi trigquetrum, Clerodendrum viscosum,
Chromolaena odorata, etc. The common herbs are Andrographis
paniculaia, Boerhaavia diffusa, Achyranthes aspera, Anisomeles indica,
Leucas aspera, Barieria cristata, Justicia simplex, Scoparia dulcis,
Evolvulus alsinoides, Hemidesmus indicus, etc.



3, MONTANE SUBTROPICAL FOREST
a. Sub tropical broad leaved hill forest

This type of vegetation is found usually on hill tops between 900-
1200 m with poor soil and on steep slopes with thin layer of soil. The
trees species here are low crowned and much branched. The sites possess
more xerophytic vegetation which resembles tropical dry deciduous for-
est but usually with a higher proportion of evergreens, The undergrowth
is comparatively dense and includes herbs and shrubs. The characteristic
trees species include Diospyros malabarica, Syzygium cumini, Mallotus
philippensis, Chionanthus mala-elengi, Manilkara hexandra, Trewia
nudiflora and a few others.
I SCRUB VEGETATION

Stunted trees, shrubs and bushes constituting scrub vegetation of
the state is generally found on poor soil like sandstone or lateritic bed in
lower elevations where moisture relations are intermediate between desert
and Savanna on one hand and rain forests on the other. The chief climatic
factor is the imperfect distribution of a sufficient total rainfall. This type
of vegetation also occur secondarily due to over exploitation of tall trees
from the forest. The vegetation is mostly thorny forests type lacking a
tree canopy. Besides, drydeciduous scrub and secondary drydeciduous
forest types are also found. In major cases the scrubs represent the cli-
matic climax.

The main constituent of the vegetation are Gardenia gummifera,
Memecylon umbeﬂaﬂ;m. Waodfﬂrdm Jruticosa, Atalantia monaphylia,
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crassicaulis, Carissa brevispina, Qlax scandens, Streblus asper,
Catunaregam spinosa, Bombax ceiba, Phoenix acaulis, Euphorbia spp.
Canthium parviflorum, Jatropha gossypifolia, Toddalta asiatica, Alstonia
venenata, Colebrookea oppositifolia, Grewia tiliaefolia, Psychotria
adenophyla, Wendlandia tinctoria and Helicteres isora.

III. GRASSLAND VEGETATION
These are of frequent occurrence within dry deciduous forest of

the state. Grassland of flat summits of hill slopes above 1000 m with
occasional shrubs and stunted trees, represent a biotic sub-climax. A large
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miraber of grasslands are secondarly developed due to shifting cultiva-
tion and repeated deforestation. Most of these have been maintained in
their present seral stage due to continued biotic influences. However, the
overall picture is the tropical savanna, which supports over 15 muiilion
bovine population of the state. The major constituent grass species of this
vegetation are Chrysopogon fulvus, Cymbopogon flexuosus, Eragrostis
coarctata, Andropogon ascinodis, Dichanthium pertusum, Microchloa
indica, Caplilipedium assimile, Pseudoraphis brunonia, Arundinella
setosa, Arthraxon lanceolatus, Imperta cylindrica, Sporobolus indicus,
Cyperus iria, Kyllinga nemoralis, Paspalidium flavidum, Saccharum
spontaneum, etc.

IV. AQUATIC VEGETATION

The lakes, reservoirs. ponds and vast strech of coastal area harbour
rich aquatic vegetation, which may be grouped as freshwater, brackish
water and marine hydrophytes. There is an immense scope to study the
diversity of brakish water and marine hydrophytes m the state. However,
the freshwater aquatics include the floating, submerged as well as the
species of swampy and marshy habitats. The important floating species
are Nelumbo nucifera, Evrvale ferox, Nymphaea nouchali, Aeschynomene
aspera, Nepuntia oleracea, Ludwigia adscendens, Nymphoides
hwirophylla, Utricularia spp., Fichkhornia  crassipes, Pistia stratiotes,
Lemna perpusilia, Spfrode!a polyrhiza, Sagfrfarr'a guavanensis and
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ﬂpﬁ‘riﬁgt?;ﬂﬁ Cﬁspﬁﬁ' The dominant auuumgw SpoCics 2 found here are
Meriophyllum tefrandrum, Ceratophyllum demersum, Haolophiln ovalis,
Hydrilla verticillata, Ottelia alismoides, Vallisneria natans, Najas
Joveolata, Ruppia maritima and Pofamogeton crispus. Similarly signifi-
cant species of swampy and marshy habitats include Ammania baccifera,

Ludwigia ocrovalvis, Coldenia pmcumbem Ipomoea aquarica, Hygrophiia
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Xyris indica, Commelina benghalensis, Typha angustata, Sagitiaria

sagittifolia, Bulbostylis barbata, Cyperus cephalotes, Scirpus articulatus,
Arundo donax, Leersia hexandra, Paspalum distichum, Saccharum

spontaneum and Sacciolepis indica,

FLORISTIC DIVERSITY

The flora of the state is considerably diverse in termus of taxa, habit
and growth forms. There are 2630 species of angiospermous plants
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distributed within 1060 genera and 194 families. This accounts for about
16% specics of that of India, Of the 2630 species, 1868 species with 799
genera belong to Dicots and 762 species with 261 genera to monocots.
Overall diversity at genera and species levels are comparatively less than
that at family level. In an average there occur 5.5 genera per family and
2.5 species per genus, However, the most diverse families are Poaceae
(265 spp.) and Fabaceac (245 spp.), followed by Cyperaceac (140 spp.),
Orchidaceae (129 spp.), Asteraceac (117 spp.), Euphorbiaceae (108 spp.),
Rubiaceae. (89 spp.), Acanthaccae (82 spp.), Lamiaceae (59 spp.) and
Scrophulariaceae (56 spp.). About 45% species diversity is restricted to
the above ten dominant families. The remaining 55% species belong to
less diverse families of which 60 families are represented by single
species, 38 families with 2-3 spp., 24 families with 4-5 spp., 18 families
with 6-10 species, 25 families having 11-20 species, 15 families with
21-40 species.

Similarly the genus cyperus exhibits maximum diversity and has
61 species followed by Crotalaria (35 spp.), Fimbristylis (30 spp.},
Ipomoea (25 spp.), Ficus (24 spp.) Eragrostis (24 spp.), Desmodium (21
spp.) Indigofera (20 spp.) Acacia (19 spp.) and Dendrobium (19 spp). All
these ten genera represent ca-10.5% of the total species. Limonia, Lablab,
Lawsonia, Hemidesmus, martynia, Nelsonia, Allmania, Riccinus, Hydrilla,
Limnophyton, etc. are some genera represented by one species each,

The status of various groups of vascular plants (Table -T), compara-
tive data of Dicots and Monocots in India (Table I), as well as dominant
families and genera are represented in Table ITI-IV. Similarly a conspec-
tus of families of flowering plants with the number of genera and species
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in the state is presented in Table V.

The Gymnospermous flora of this state is indeed poor and found
with least diversity. There are about 10 species of which7 are cultivated.
The species growing in the wild are Cycas circinalis var. orixensis, Gnetum
montanum and G. ula. The cultivated species are represented by Cycas
revoluta, C. rumphii (Cycadaceae), Araucaria Colemnaris (Arancanaceae),
Pinus insularis, P. roxburghti (Pinaceae), Thuja orrentalis (Cupressaceae)
and Cryptomeria japonica (Taxodiaceae). The Pteidophytes represented
by 141 species in 66 genera and 41 families of which Polypodiaceae and
Thelypteridaceae show the maximum diversity with 17 and 16 species
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respectively, followed by Selaginellaceae (7 spp.), Cheilanthaceae (7spp.),
Pteridaceae (7 spp.), Aspleniaccae (7 spp.), Athyriaceae (9 spp.),
Lomariopsidaceae (6 spp.), Nephrolepidaceae (5 spp.) etc. where as 17
families are represented by single species. Selaginella ngirii is the
endemic taxon.

Floristic studies on Bryophytes and Lichens have not yet been
initiated. The Algal flora of Chilka lake (Biswas 1924, 1932) is the only
record of this group, while the Aphyllophorales group of fungi include 61
specics under 31 genera and 4 familics (Pradhan et af 1986) have been
recorded so far.

Table -1
Status of various groups of vascular plants
Plant Group Family Genera Species
ANGIOSPERMS 194 1060 2630
Dicots 153 799 1868
Monocots. 41 261 762
GYMNOSPERMS 2 2 3
PTERIDOPHYTES 41 66 141
Table 11

Comparison of Dicot and Menocot of
Origssa with that of India

Orissa India
Dicot Monocot Dicot Monocot
Family 153 41 210 44
(enera 799 261 2281 705

Species 1868 7162 12543 4236




Table II1

Dominant families of flowering plants

@
=

Species in
SL.No. Family (Jrissa India
1. Poaceac 265 1291
2. Fabaceae 245 973
3. Cyperaceae 140 545
4. Orchidaceae 129 1229
5.  Asteraceae 117 803
6.  Fuphorbiaceac 108 523
7. Rubiaceae £9 616
8.  Acanthaceae 82 500
9.  Lamiaceae 59 4335
10.  Scrophulariaceae 56 368
11.  Convolvulaceas 52 184
12 Verbenaceae 4] 145
13.  Caesalpiniaceae 40 92
14. Malvaceae 38 93
15.  Mimosaceae 35 76
16, Asclepiadaceae 33 260
17.  Commelinaceac 30 90
18. Rutaceae 29 114
19.  Amaranthaceac 28 60
20.  Solanaceac 27 75
Table IV
Dominant genera

SLNo. Genera Species in

Orissa India
1. Cyperus 61 72
2. Crowalarig 35 97
3. Fimbristylis 30 90
4, Ipomoea 25 60
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SI.No. Genera Species
Orissa India
5.  Ficus 24 89
6.  Eragrostis 22 36
7.  Desmodium 21 47
8.  Indigofera 20 61
9.  Acacia 19 34
10,  Dendrobium 19 102
11. Eriocaulon 19 71
12. Habenaria 18 72
13.  Hedyotis 18 60
14, Euphorbiu 18 84
15. Lindernia 18 27
16. Blumea 17 29
17. Flemingia 16 17
18, Grewia 16 31
19. Vigna 16 24
20. Cassia 15 56
Table V

A conspectus of families of flowering plants

Family No. of Genera No. of Species
Acanthaceae 29 82
Agavaceae 3 13
Aizpaceae 2 3
Alangiaceae 1 1
Alismataceae 4 4
Alliaceae 1 4
Amaranthaceae 15 28
Amaryllidaccac 4 9
Anacardiaceae 8 9
Annonaceae 7 19
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Family No. of Genera No. of Species
Apiaceae i1 16
Apocynaceae 18 30
Aponogefonaceae 1 3
Aquifoliaceae ] 1
Araceae 14 25
Araliaceae 4 5
Arecaceae 7 18
Aristolochiaceae | 2
Asclepiadaceas 20 33
Asteraceae 54 117
Averrhoaceae | 1
Avicenniaceas 1 4
Balanophoraceae | 1
Balsaminaceae 2 4
Barringtomaceac 2 2
Basellaceae | 1
Begoniaceae | |
Bignomaceae 3 18
Bixaceae 1 1
Bombacaceae 3 4
Boraginaceae 4 12
Brassicaceae 5 13
Bromeliaceac 1 1
Buddlejaceae ] 1
Burmanniaceae | i
Burseraceae 4 5
Butomaceae 1 1
Buxaceae 1 |
Cactaceas 2 7
Caesalpiniaceac 10 40
Campanulaceae 3 5
Cannabinaceae 1 1
Cannaceae i 1
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Family No. of Genera No. of Species
Capparaceae 4 15
Caprifoliaceae 1 1
Canicaceae I 1
Caryophyllaceae 4 5
Casuarinaceae 1 1
Celastraceae 4 O
Ceratophyllaceae | 2
Chenopodiaceac 3 8
Clusiaceag 4 5
Cochlospermaceae ! 1
Combretaceae 6 18
Commelinaceae 6 30
Connaraceae 1 1
Convolvulaceae 13 52
Costaceac 1 1
Crassulaceae | 2
Cucurbitaceae 12 25
Cuscutaceae ! 1
Cyperaceae 19 140
Dilleniaceae 1 3
Dioscoreaceae 1 13
Dipterocarpaceae 1 ]
Droscraceae 1 3
Ebenaceae 1 11
Ehretiaceas 4 8
Elacagnaceae | i
Elacocarpaceae 1 4
Elatinaceae l 2
Eriocaulaceac 1 17
Euphorbiaceae 39 108
Fabaceae 81 245
Flacourtiaceae h 9
Flagellariaceae 1 1
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Family No. of Genera No. of Specics
Gentianaceae 5 13
Gesneriaceae 4 4
Haemodoraccae 1 1
Haloragaceae 1 2
Hernandiaceac 1 !
Hippocrateaceae 2 3
Hydrocharitaceae 6 7
Hydrophyllaceae ] 1
Hypericaceae 1 3
Hypoxidaceae 2 4
Icacinaceae 1 1
Iridaceae 1 1
Juncaceae 1 1
Lamiaceae 24 59
Lauraceae 10 16
Lecythidaceae ] |
Lecaceae I 5
Lemnaceae 3 3
Lentibulariaceae l il
Liliaceae 11 15
Linaceae 3 3
Lobeliaceae 1 3
Loranthaceae 4 8
Lythraceae 6 22
Magnoliaceae 1 1
Malpighiaceae 2 3
Malvaceae i2 38
Marantaceae 3 3
Martyniaceae ] 1
Melastomaceae 4 8
Meliaceae 12 19

Memecylaceae
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Family No. of Genera No. of Species
Menispermaceae 7 8
Menyanthaceae 1 2
Mimosaceae 12 35
Molluginaceac 3 7
Moraceag 6 25
Moringaceae 1 1
Musaceae 1 2
Myrsinaceae 4 7
Myrtaceas 5 16
Najadaceae 1 4
Nelumbonaceac 1 1
Nyctaginaceae 3 6
Nymphaeaceae 3 4
Ochnaceae i 1
Olacaceac 1 |
Oleaceae 6 15
Onagraceae 1 6
Opiliaceae 2 2
Orchidaceae 43 129
Orobanchaceae 2 3
Oxalidaceae 2 5
Pandanaceae 1 2
Papaveraceae I 1
Passifloraceae 1 1
Pedaliaceae 2 2
Periplocaceae 3 5
Piperaceas 2 7
Pittosporaceae 1 1
Plantaginaceac 1 1
Plumbaginaceac 2 3
Poaceae 160 265
Podostemaceae 2 3
Polygalaceac 3 10
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Family No. of Genera No. of Species
Polygonaceae 3 19
Portulacaceae 1 2
Potamogetonaceae ! 3
Pontederiaceae 2 3
Primulaceae 3 4
Proteaceae 1 2
Punicaceae 1 1
Ranunculaceae 4 8
Rhamnaceae 2 17
Rhizophoraceae 6 12
Rosaceac 3 5
Rubiaceae 38 89
Ruppiaceae 1 1
Rutaccac 17 29
Sabaceae 1 1
Salicaceae 1 1
Salvadoraceae 2 2
Santalaceae 2 2
Sapindaceae 8 12
Sapotaceac 4 5
Scrophulariaccae 21 56
Simarouvbaceac 3 5
Siphonodontaceae 1 i
Smilacaceae 1 3
Solanaceae 7 27
Sonneratiaceae 1 5
Sphenocleaceae I ]
Spigeliaceae 2 3
Staphyleaceae ] 1
Stemonaceae 1 1
Sterculiaceas 12 20
Strelirziaceac 1 1
Strychnaceae 1 2



Family No. of Genera No. of Species
Stylidiaceae 1 ]
Styraccac i 1
Symplocaceae 1 1
Taccaceae 1 |
Tamaricaceae 1 3
Theaceae 1 1
Tiliaceae 5 26
Trapaceac | 2
Tropagolaceae H 1
Tumeraceae 1 1
Typhaceae 1 1
Ulmaceae 3 5
Urticaceae 12 19
Vahliaceae I 1
Verbenaceae 14 4]
Violaceae 2 2
Vitaceae 5 15
Xyridaceae 1 3
Zingiberaceae 9 24
Zygophyllaceae 1 |

PHYTOGEOGRAPHICAL AFFINITIES

The state lies within three Phytogeopraphical zongs of India, the
northem half falls into central Indian floristic region, while the southern
half is distributed between Deccan plateau and coastal plains. The sea-
front vegetation of the state is perpetually supplemented by the propa-
gules of the flora of the Bay islands and other coastal states and a riverine
network helps in mter and intra state dispersal of species. Occwrrence of
some Himalayan elements on several hill tops of the state adds to the
uniqueness of the flora, which might have taken place during the glacia-
tion period. As a whole the flora of the state exhibit wide ranging
affinities with the flora of a number of Phytogeographic regions of the
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country and also with the adjacent regions. A precise account of the
floral affinities are dealt herewith,

Some Plants Common with North Western Himalaya ; Clematis
roylei, Polycarpaea corymbosa, Helinus lanceolatus, Trigonella cornicula-
ta, Rubus ellipticus, Enhydra fluctuans, Marsdenia hamiltonii, Mimulus
strictus, Plantago exigua, Arides odoratum, Bulbophyllum cariniflorum,
Eulophia dabia, Naravelia zeylanica, Eleocharis palustris, Chrysopogon
Sulvus, Cymbopogon gidarba, Panicum astrosanguineum, Phalaris minor,
Clerodendrum phlomidis and Plectranthus ternifofius

Some Plants Common with Eastern Himalaya : Elaeocarpus
tectorius, Tetradium glabrifolium, Turpinia nepalensis, Rhus chinensis,
Litsea laeta, Baccaurea ramiflora, Habenaria malintana, Liparis nervosa,
Staurochilus ramosus, Tainia hookeriana, Zeuxine gracilis, Musa ornaia,
Alpinia malaccensis, Amomum dealbatum, Curcuma zedoaria, Globba
racemosa, Hedychium coccineum, Crinum amoenum, Commelina
appendiculata, and Ascopis paleacea.

Some Plants Common with Western Dry region : Pavonia
procumbens, Acacia chundra, Taverniera cuneifolia, Gisekia
pharnaceoides, Merremia quinquefolia, Limnophila aguatica, Nepeta
hindostana, Trema politoria, Andropogon pumilis, Aristide funiculata, Era-
grostis aspera, Eremopogon foveolatus, Paspalum canarae and
Pennisetum hordeoides.

Some Plants Common with Gangetic Plalns : Furyale ferox,
Crateva adansonii, Merua oblongifolia, Bauhinia semlia, Adenanthera
pavonina, Erythrina resupinata, Flemingia prosirata, Indigofera atro-
purpurea, Uraria picta, Syzygium cerasoides, Oenanthe javanica,
Pulicaria foliolosa, Primula umbellata, Dipteracanthus beddomei
Hemigraphis hirta, Polygonum limbatum. Tragia plukenetti, Comme-
lina hasskarlii, Cyrtococcum accrescens and Lolium temulentum.

Some Plants Common with Eastern India : Ranunculus
pennsylvanicus, Polyalthia korintii, Aphanamixis polystachya, Maytenus
kurzii, Dysolobium grande, Terminalia citrina, Syzygium cuneatum,
Diplaspora singularis, Stylidium kunthii, Teucrium viscidum, Phoebe
lanceolata, Antidesma acuminatum, Drypetes assamica, Acampe carinata,
Bulbophyilum crassipes, Dendrobium nobile, Goodyera fumata, Tropidia
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curculigoides, Stemona tuberosa, Carex stramentitia and Microchloa
kunthii.

Some Plianis Common with Deccan Plateau : Alphonsea
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Indigofera aspalathoides, Cassipourea ceyianica, Zehneria maysorensis,
Hedyotis auriculata, Manilkara hexandra, Caralluma adscendens,
Toxocarpus kleinii, Hewittia sublobata, Orobanche cernua, Blepharis
maderaspatensis, Justicia nilgherrensis, Geniosporum eiongatum,
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montanum, Murdannia semiferes, Dimeria acutipes and Eragrostis
maa‘érasparaﬂa.

Some Fiants Common with Western Ghais : Flacourfia montana,
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Nothopegia heyneana, Crotalaria epunciata, Desmodium ritchiei, Sesbhania
javanica, Viburnmum punctatum, Alstonia venenata, Carissa paucinervia,
Exacum pumilum, Tragia bicolor, Cottonia peduncularis, Dendrobium
peguanum, Malaxis densiflora, Polystachya concreta, Curcuma montana,
Eriocaulon melaleucum, and Tripogon capillatus.

Some Plants Common with Eastern Ghats : Cipadessa baccifera,
Crotalaria clarkei, Tephrosia tinctoria, Combretum latifolium, Hedyotis
biflora, Mollugo disticha, Bupiewrum ramosissimum, Lasianthes truncatus,
Agemnosma cymosa, Exacum bicolor, Merremia aegyptia, Bacopa flori-
bunda, Gmeling asiatica, Piperomia blanda, Acalypha paniculata,
FEulophia ochreata, Nervilia discolor, Dioscorea tomentosa, Cyanotis
tuberosa, Cyperus hyalinus, Ischaemum indicum and Trachys muricatus.

Some Plants Commnton with Andaman and Nicobar Islands :
Parabaena sagittata, Heritiera littoralis, Aglaia cucullota, Xylocarpus
gangeticus, Colubring astatica, Intsia bijuga, Mucuna gigantea, Bruguiera
sexangula, Lumnitzera littorea, Sonneratia griffithii, Ophiorrhiza
trichocarpos, Sarcolobus globosus, Ipomoea campanulata, Pisonia
acuieata, Excoecaria indica, Streblus taxoides, Nervilia punctata, Pristylus
parishii, Cynometra iripa and Dracaena spicara.

Some Plants Common with Malayasia : Avicennia officinalis,
Acacia leucophioea, Apluda mutica, Bauhinia racemosa, Crotalaria
medicaginea, Ceriops decandra, Coix lacryma-jobi, Dichrostachys
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Ho!onreim integrifolia, Justicia adhatodo, Indigofera cordifolia, Pongamia
pinnata, Oxystelma esculenta, Sageretia oppositifolia, Sonneratia griffithii
and Wrighiia tinctoria.,

Some Plants Common with America : Annona squamosa,
Anacardium occidentale, Argemone mexicana, Caesalpinia coriaria,
Croton bonplandianum, Datura metel, Eupatorium odoratum, Eichhornia
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Ipomoea quamoclit, Lantana camara var. acuieam, Martynia annua,
Parkinsonia aculeata, Piperomia pellucida, Scoparia dulcis, Swietenia
mahagoni, Rauvolifia tetraphyiia, Tridax procumbens and Turnera
uimifolia.

Some Plants Common with Africa : Aerva javanica, Cyperus
arenarius, Demostachya bipinnata, Eragrostis ciliaris, bf;pr‘emcanfhm
prostratus, UGnaphalium pulvinatum, Grewia flavescens, Nymphaea
nouchali, Prosopis cineraria, Soporobolus foclados, Tamarix troupii and
Ziziphus nummularia.

ENDEMISM

There are 29 endernic taxa has , so far, been reported from the state,

R O R P B | PR | 4 families belong to
u WIHICH £/ spl:{.flﬂ.‘s l.-lul.lcl 27 BCiicia anda 14 famihes DLlong 1o

angiosperms. The only endemic gymnosperm is Cyveas circinalis  var.
orixensis and the only endemic pteridophyte is Selaginella nairii (Table
VI) The families Orchidaceae, Poaceac and Fabaceae give a cumulative

ap——y

A
llE'I.-l.lE of 48 fﬂ Ul Gﬂﬂmb taxa I.ﬂ l.-[lﬂ state.

Table V1
Endemic Taxa
Family Species
Annonaceac Uhvaria eucinata
Combretaceae Combretum albidum var. cooperi
Ebenaceae Diospyros ebenum var. acuminata.

Eriocaulaceae Eriocaulon echinulatum
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Family Species

Euphorbiaceac Homonoia intermedia

Fabacecae Mucuna minima, Rhynchosia hainesiana,
fephrosia purpurea var. maritima

Flacourtiaceae Flacourtia indica var. innocua

Lamaceae Eusteralis griffithii

Malpighiaceae Aspidopterys lomentosa var. hutchipsontii

Meliaceae Aglaia haslettiana, Toona ciliata
var. brevipetiolulata

Orchidaceae Bulbophyllum panigrahianum,
Eria meghasaniensis, Habenaria
panigrahiana, H. panigrahiana var.
parviloba, Liparis vestita ssp.
seidenfadonii

Poaceae Dimeria mooneyi, D. orissae, Oryza
jeyporensis, Themeda mooneyi T.
saxicola

Rubiaceae Gardenia gummifera vax. gummiferoides,
Hedyotis graminifolia sub. sp. arenaria

Sterculiaceae Eriolaena hookeriana var. viridis,
Heritiera kanikensis

I o S PR, YT gy (AR JRs I T ISR
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Sclaginellaceae Selaginella nairti,

RARE AND ENDANGERED PLANTS

It is estimated that 144 species {ca 5.5% of total sp of state) distrib-
uted within 119 genera and 41 families of flowering plants occur either
as rare or endangered. These alongwith their status are presented in the

Table VILI.
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Table VII
Rare and Endangered taxa
Family Name of the species Status
Acanthaceae Acanthus volubilis Rare
Justicia nilgherrensis Rare
Strobilanthes circarensis Endangered
S. jeyporensis Rare
S. lupulinus Rare
Agavaceae Dracaena spicata Endangered
Alzoaceae Mollugo disticha Rare
Armamardincanas nthanaoia havtnanmes Frdanoarasd
Fau N Fd= LW QEYA7 L VLW & L WLFEF LK HEIH !ll-l-r # LR L L—.-ll\-ll-l-lla‘-ll ril
Annonaceae Alphonsea madraspatana Endangered
Polyalthia korintii Rare
Uvaria hamiltonti Rare
Apiaceae Peucedanum dhana Rare
Pimpineila bracteata Rare
Apocynaceae Carissa gangetica Rare
Cerbera odollam Rare
Rauvolfia serpentina Rare
Araceac Alocasia montana Endangered
Cryptocoryne ciliata Endangered
Rhaphidophora decursiva Endangered
R. hookeri Rare
Arecaccae Phoenix paludosa Endangered
Asclepiadaceae Ceropegia hirsuta Rare
Heterostema fanjorense Endangered
Sarcolobus carinatus Rare
Tylophora rotundifolia Rare
T fasciculata Rare
Asteraceae Anaphalis lawii Endangered
Gynura nitida Endangered
Senecio candicans Endangered
8. corymbosus Rare
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Family Name of the species Status
Balanophoraceae Balanophora polyandra Endangered
Caesalpiniaceae Intsia bijuga Endangered
Capparaceae Capparis olacifolia Rare
C. roxburghii Rare
Caprifoliaceae Viburnum punctatum Rare
Celastraceae Maytenus bailadillana Endangered
M. rothiong Rare
Chenopodiaceae Salicornia brachiata Rare
Clusiaceae Garcinia cowa Rare
Cyperaceae Fimbristylis sericea Endangered
K tristachya Endangered
Ertocaulaceae Eriocaulon echinulatum Endangered
Euphorbiaceae Alchornea mollis Rare
Dimorphocalyx glabellus Endangered
Drypetes assamica Rare
Lasiococca comberi Rare
Micrococca mercurialis Endangered
Pachystylidium hirsutum Endangered
Tragia bicolor Endangered
Fabaceae Atylosia cajanifolia Rare
Desmodium ritchiei Endangered
Eleiofis sororia Endangered
Erythrina resupinoia Endangered
Flemingia nilgheriensis Endangered
Indigofera aspalathoides Rare
L wightii Rare
Nogra grahamii Endangered
Ormocarpum cochinchinense Endangered
Psoralia corylifolia Rare
Rhynchaosia suaveolens Endangered
Sophora bakeri Endangered
S. glauca Rare
Taverniera cuneifolia Rare
Tephrosia roxburghiana Endangcred
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Family Name of the species Status
Flacourtiaceae Homalium nepalense Rare
(esneriaceae Aeschynanthus parasiticus Rare

Chirita hamosa Rare
Hydrocharitaceae Halophila beccarii Endangered
Hypericaceae Hypertcum gaitii Endangered
Icacmaceae Naisiatum herpeticum Rare
Lamiaceac Leucas clarkei Rare
Lauraceae Neocinnamomum caudatum Rare

Persea macrantha Rare
Liliaceae Dipecadi montanum Rare

Gloriosa superba Rare
Lobeliaceae Lobelia alsinoides Rare
Melastomaceas Osbeckia stellata

var. rostrata Rare

Mcliaceae Aglaia cucullata Endangered

A. elaeagnoidea Endangered

Chukrasia tabularis Rare

Toona ciliata var, Endangered

hainesii

T. cilitata var. Endangered

pubinervis

Xylocarpus gangeticus Rare
Menispermaceae Parabaena sagittata Rare

Tinospora sinensis Rare
Mimosaceae Acacia donaldii Endangered

A. tomentosa Endangered

Albizia orissensis Endangered
Orchidaceae Acampe rigida Endangered

Acanthephippium sylhetense Endangered

Aerides crispum Endangered

Bulbophyllum careyanium Rare

B. crassipes Endangered



1324

Family Name of the species Status
B. guttvlatum Endangered
B. macraei Endangered
B. polyrhizum Rare
Dendrobium cathcarti Endangered
D. peguanum Rare
D. regium Endangered
Diploprora championi Endangered
Erta bambusifolia Rare
Eulophia dabia Endangered
Goodyera thailandica Endangered
Liparis resupinata Endangered
Lulsia primulinag Endangered
Malaxis mackinonii Rare
M. purpurea Endangered
Nervilia punctata Endangered
Oberonia gammiei Endangered
Peristylus parishii Endangered
Polystachya concreta Rare
Pomatocalpa decipiens Endangered
Smitinandia micrantha Rare
Tainia hookeriana Endangered
Tropidia angulosa Rare
Zeuxine lindleyana Endangered
Piperaceae Piperomia blanda Rare
Pittosporaceae Pittosporum wightii Rare
Poaceae Dimeria acutipes Endangered
D. iehmannii Endangered
D. mahendragiriensis Endangered
D. mooneyi Endangered
Oropetium villosulum Rare
Tripogon roxburghianus Rare
Podostemaceae Podostemon wailichii Rare
Rhizophoraceae Cassipourea ceylanica Endangered
Rosaceae Prunus pygeoides Rare
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Family Name of the species Status
Rubiaceae Lasianthus truncatus Endangered
Neanotis montholorm Endangered
Ophiorrhiza trichocarpus Rare
Pavetta brevifolia vax.
ciliolata Endangered
Psychoiria adenophylla Rare
P monticola Rare
Wendlandia gamblei Endangered
Rutaceae Merope angulata Endangered
Paramignya scandens Rare
Scrophulariaceae Melasma thomsonii Rare
Smilacaceae Smilax lancifolia Endangered
Sonneratiaceae Sonneratia caseolaris Rare
Sterculiaceae Heritiera kanikensis Rare
Stemonaceae Stemona tuberosa Rare
Verbenaceae Premna calycina Rare
Gnetaceae Gnetum monianum Endangered
G. ula Rare

ECONOMIC PLANTS

. 'ﬁmnauualplantresuumasprmideagooddulofuseﬁﬂpm
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W‘m’“-l Ananas cosmosus, Annona reticulata, Basella alba, Dillenia
indica, Digypyros melanoxylon, Ipomoea batatas, Mangifera indica,

g;r;:ﬂ oleifera, Phoenix sylvestris, Tamarindus indica. Trapa natans,

S mauritiana, cic.
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Uncommon edibies plants : (Based on ethnobotanical studies)

Leaves and shoots : Bauhinia purpurea, Celosia argentea, Cleome
viscosa, Commelina bengalensis, Leucas aspera, Paederia foetida,
Portulaca oleracea, etc.

Flowers ; Caryota urens, Indigofera cassioides and Woodfordia
Sfruficosa.

Fruits : Dillenia aurea, Flacourtia indica, Grewia sapida, Madhuca
indica, Schleichera oleosa, Solanum nigrum, Spondias pinnata, Ziziphus
oenoplia, etc.

Seeds : Bauhinia vahlii, Cleome viscosa, Combretum nanum,
Sterculia urens, Terminalia bellirica, etc.

Roots and rhizomes : Colocasia esculenta, Costus speciosus,
Curcuma angustifolia, ete.

Medicinal plants

The hilly tracts of Orissa are the potential source of medicinal plants.
MythologlcalGandlmmardanlsmllhmwnfordmgplantssmcctlme
immemorial, Rt is said that brave Hanuman had collected life saving
VISHALYARARANI (7ridax procumbens) from Gandhamardhan 1o save
wounded Laxman, during the war between Ram and Ravan. There are ca.
600 medicinal plants (ca. 23% of total 5.p.) in the state. Some common
medicinal plants are as follows.

Common medicinal plants

Aloe indica Datura fastuosa
Abrus precatorious Eclipta prostrata
Alstonia scholarls Elephantopus scaber
Andrographis paniculata Euphorbia hirta
Aspargagus racemosus Hemidesmus indicus.
Azadirachta indica Holarrhena pubescens
Barleria prionitis Jatropha curcas

nmrh Sy *m.r#ﬁ ﬁttl‘fﬂi’n nfﬂg'l



Calotropis gigantea
Cassia fistula
Centelin asiatica
Cissampelos pareira
Cissus quadrangula
Curculigo orchioides
Smilax ovalifolia
Strychnos nux-vomica
Terminalia arjuna

T bellirica

Anthelmintic

Antidote

Antifertility

Bone fracture

Bronchitis
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Nycranthes arbortristis
Ocimum sanctum

Oxalis corniculata
Phyilanthus emblica
Pongamia pinnata
Ricinus communis
Stephania hernandifolia

Tinospora cordifolia
Tridax procumbens,

RbaTiw il WAL W L AL L L WL B RREE o Tl

Inqts ' {Bgcpﬂ e T aniral eh‘l.r“na}

Aristolochia grandifiora, Asparagus
racemosus, Cassia fistula, Clerodendrum
viscosum, Rauvolfia serpentina and
Thespesia lampas.

Curculigo orchioides, Oxalis corniculata,
and Tephrosia purpurea.

Alysicarpus vaginalis, Azadirachta indica,
Indigofera cassioides, Moringa oleifera and
Plumbago indica.

Boswellia serraia, Eclipta prostrata, Justicla
adhatoda and Tridax procumbens.

Abrus precatorious, Asparagus racemosus,

Evolvulus alsinoides and Tinospora
cordifolia.

Acalypha indica, Alstonia scholaris,
Curculigo orchioides, Phyllanthus emblica
and Tvlophora indica.

Ampelocissus latifolia, Cuscuta reflexa,
Cissus quadrangularis, and Scindapsus
officinalis.

Alstoniq scholaris, Cissampelos pareira,
Ichnocarpus frutescens, Strychnos nux-
vomica and Symplocos racemosa.
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Dental problems

Digestive disorders

Ear complaints

Eye diseases

Gynaecological

complaints

Lactation problems

Leucorrhoes

Menestrual complaints

Rheumatism

Skin diseases

Snake bite

Veneral diseases

Veterinary
Medicine

Achyranthes aspera, Azadirachta indica,
Glossagyne bidens, Streblus taxoides and
Vitex negundo.

Bauhinia purpurea, Carica papaya,
Chenopadium album, Stephania hernandifolia

and Tenhrosic nurnuren
ana feph o purpureg,

Achyranthes aspera, Borassus flabellifer,
Curculigo orchioides and Spondias pinnata.

Alternanthera sessilis, Bauhinia purpurea,
Commelina benghalensis, and Moringa
oleifera,

Asparagus racemosus,

Euphorbia hirta, Lygodium flexuosum,
Phyllanthus emblica and Sida cordata.

Cryptolepis  buchananii, Curculigo
orchioides, Ichnocarpus frutescens, Ipomoea
batatas.

Barleria prionitis, Evolvulus alsinoides,
Euphorbia hirta and Phyllanthus emblica.

Boerhavia diffusa, Cassia fistula, Ochna

[ e F ¥ .
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Aristolochia grandifiora, Bridelta squamosa,
Clerodendrum viscosum Guziotia abyssinica
and Syzygium cumini,

Ailanthus excelsa, Centella asiatica,
Clerodendrum viscosum, Guzotia abyssinica
Martynia diandra and Calotropis procera.

Aegle marmelos, Bidens biternata, Cissam-
pelos pareira, Oroxylum indicum and
Tamarindus indica.

Alstonia scholaris, Ficus benghalensis,
Scoparia dulcis, and Tinospora cordifolia.

Achyranthes aspera, Alstonia scholaris,
Boswellia serraia, Calotropis procera,
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{Relating to injuries, Clerndendrum viscosum, Colebrookea
fractures and oppositifolia, Costus speciosus, Cuscuta
stomach complaints) reflexa, Martynia diandra, Mimosa pudica,

Schrebera switenoides, Semecarpus anacar-
dium, Vitex negundo and Woodfordia fruticosa.

Timber yielding plants

Anogeissus latifolia, Bombax ceiba, Buchanania lanzan, Bridelia
retusa, Careva arborea, Dailbergia latifolia, Diospyros melanoxylon,
Gmeling arborea, Grewia tiliifolia, Haldina cordifolia, Mangifera indica,
Mitragyna parviflora, Mallotus philippensis, | Morinda pubescens,
Prerocarpus marsupium, Schileichera oleosa, Shoreq robusta, Syzygium
cumini, Tectona grandis, Terminalia tomentosa, T. arjuna, T. bellirica, and
Xvlia xylocarpa are some common timber plants,

Fibre yielding plants
Abutilon indicum, Bauhinia vahlii, Crotalaria juncea, Cryptolepis

buchananii, Grewia asiatica, FHelicteres isora, Kydia calycina, Marsdenia
tenacissima, Sida acuta and Urena lobata.

Gum and resin yielding plants

Acacia farnesiana, Bombax ceiba, Buchanania lanzan,
Cochlospermum religiosum, Ficus benghalensis, Shorea robusta, Sterculia
urens and Terminalia bellirica.

Oil yielding plams
Celastrus paniculatus, Hyptis suaveolens, Jatropha curcas, Litsea

glutinosa, Madhtica indica, Pandanus fascicularis, Pongamia pinnata,
Ricinus communis, Schleichera oleosa and Vefiveria zizanioides.

Insect repellant plants

Annona squamosa, Arisaema speciosum, Azadirachta indica,
Cascabela thevetia, Haldina cordifolia, Madhuca indica, Milletia extensa,
Schleichera oleosa, and Vitex negundo.
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Piscicidal plants/fish stupefving plants

Barringtonia acutangula, Careya arborea, Cascabela thevetia,
Cleistanthus collinus, Miilletia extensa, Sphearanthus indicus, and
Strychnos nux-vomica.

Avenue plants

Albizia lebbeck, Azadirachta indica, Cassia fistula, C. siamea,
Delonix m‘gm, Ficus ucngrir:t‘:ﬁ:ﬁ&, K mugirjrm. m"gers:fﬁerma‘ pﬂ'ﬁrymm,

Peltophorum pterocarpum, Polyaithia longifolia, Pongamia pinnata,
Syeigium cumini, Swietenia mahagoni and Tamarindus indica.

CONSERVATION

The State of Orissa is facing severe threat to its flora due to grow-
ing needs of human society. There has been a continuous depletion of
forest arca due to shifting cultivation practised by tribals, developmental
activities in the coastal area, rapid industrialisation and urbanisation, burn-
ing of forest for hunting, expansion of roads, etc. The shrinkage of
swampy habitat at Bhitarkanika has adversely affected the mangrove
vegetation.

Chilka, the largest lagoon in India, attracts tourists and naturalists
to observe indigenous and migratory birds. Accumulation of garbage and
chemicals (used in prawn culture) disturbs the salinity level of water,
thereby causing a great loss of microphytes and fishes, resulting in the
depletion of food of migratory brids. This ultimately affects the ecotourism.

Mangrove vegetation at Bhitarkanika is under threat due to felling
of trees for fuel, timber and prawn culture,

(Casuaring nlnn‘l'slhnnu develonad at varions river bede of the state
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as wind breaks to combat soil erosion and desertification are also being
cleared by the local people for domestic use.

The State has Simlipal Biosphere Reserve {ca 2750 sq km),
Bhitarkamka National Park (ce 537 sq km) and 19 Wild Life Sanctuaries
(ca 5668 sq km), (Table VIII).



Tabde VIIT

Frotected nrean
Sanctuery Arcan Loxcation Characteristic Yegetation
=q km (District)

Badrama 304 Sambalgur Sal

Mixed deciduous forest.
Baishipaii 166 Navagarh Mixesd deciduons forest

Fiverine fonest
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Balukhend T2 Puri Mangrove mid scrob

Littoral forast

Salt water yvixed forest
Chandaka 175 Khurda Semi-svergreen forest

5nl farest

Mnixt mixed decsdoons forest
Chifka lake 1100 Puri and Ganjam Sea weeds and Sea grasses
Debrigarh Fidd Tharsuguds Mined decidwous forest and scrub
Hadgarh 192 Keon jhar Sal Moisr desidnons forest
Kapilasa 126 Dhenkanal Muoist mixed deciduous and Sal forest

I£el



Sanctuary Arcain  Location Chameteristic Vegetation
g km (Diatrict)
Ki;'lq:ut 147 Ealahandi Mixad decidunts Forest and acnth, on hills
Khalwquil 1t6 Sambal pur Mixed deciduous forest an: sal forest
Kondakameu 4348 Malkangiri Mixed deciduons forest and sk
Kotagarh 400 Fholbani Mixed decicsnus frmext
Knldiha 273 Balasore Semi-cvergreen tooest
Muoist mived deciduous forest
Littoral and Swairap forest
Laldhati valiey 13} Capapat Coayal sal and Mived deciduoos forest
Septasalys 20 Dhosiksnal Sal and Mixed deciducus forest
Satkoshia Gorre TG Anpul Mixed deciduous forest including Ssl
Riveripe forest
Surabecha 442 Kalahandi A dry teak and Mixed deciduous scrub
Ushakothi 285 Sambalpur Moist deciduous forest and homboo brakea.

ettl
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Nandan Kanan, Barang, the state botanic garden, Regional Plant
Resource Centre, Bhubaneswar and Central Rice Research Institute,
Cuttack are some of the germplasm centres of the state, conserving vari-
ous economical, medicinal, agricultural and omamentally potential plants,

For checking the exploitation of mangrove forest and Chilka lagoon,
the local people should be engaged in cottage industries utilising poten-
tial of agar yielding algae of Chilka and honey of Bhitarkanika.

Tribals of the state be dissnaded from perinicions practice of shift-
ing cultivation and otherwise be encouraged for terrace cultivation,
seniculture, aptculture, etc.

SraliGnailiaiGan, &

drug plants require unmedlatc attention for conservation.

Species rich areas of the state viz. Malvagiri, Palalahara (Angui
dist.); Nrushingnath, Harishankar (Baragarh dist.); Mahendragiri (Gajapati
dist.); Pottangi, Ramgiri (Koraput dist.); Gochha (Nayagarh dist.); Belghar,
Kotagarh (Phulbani dist.); Tamana, Dhuanali (Puri dist.); Kashipur
{Rayagada dist.) and Bonai (Sundargarh dist.} are required to be protected.

Oil yielding plants viz., Pandanus spp., Cymbopogon spp.,
Cinnamomum spp., Eucalyptus spp., Vetiveria zizanioides, etc., should be
introduced for economic upliftment of the local population.

Agave spp., Caletropis spp Coldenia procumbens, Cyperus
ﬁFmenm, mewu 3 pes-Caprie, IJPIHUH.L littoreus cu.. Si'lﬁ"t.i.lu be Fﬁ‘ﬁtﬁu

to regenerate naturally as they act as excellent soil and sand binders along
the shore line.

Inventories of the flora of all the Wildlife Sanctuaries of the state
should be completed.



1334
REFERENCES

Bairiganujan, G.C. P.C. Panda, B.P. Choudhury and §.N. Patnaik. 1985.
Fabaceae in Orissa. J Econ. Tax, Bot. 7 : 249-276.

Bal, S.N. 1942, Useful plants of Mayurbhanj state in Orissa. Rec. Bot.
Sur. India. 6 : 1-119.

Banerjee, LK. 1984, Vegetation of the Bhitarkanika Sanctuary in Cuttack
district, Orissa, India. J. Econ. Tax. Bot. 5 : 1065-1079,

Banerjee, L X, and T.A, Rao, 1990, Mangroves of Orissa Cogst and their
Ecology Dehradun,

Biswas, K. 1924. The Subacrial algae of Barkuda islands, Gamjam dis-
trict, Madras presidency. J. and Proc. Asiat. Soc. Beng. (New Ser.)
20 {6): 359-365.

Biswas, K. 1932. Algal Flora of the Chilka lake. Mem. Asiat. Soc. Beng.
10: 165-198,

Champion, H.G. and S K. Seth 1968. A revised survey of the Forest types
of India, Delhi,

Choudhury, B.P. 1984, A glimpse into the vegetation of Bhitarkanika Wild
life sanctuary in the state of Orissa. ndian Bot. Repr. 3 : 121-124.

Choudhury, B.P. and S.N. Patnaik. 1985. Aquatic angiosperms of Bhuba-
neswar, the capital of Orissa. J Econ. Tax. Bot. 7: 527-536.

Das, HS., P.C. Panda and S N. Patnaik. 1994. A systematic account of
the wetland plants of coastal Orissa. J Econ. Tax Bot. 18: 562-576.

Fischer, C.E.C. 1904 and 1905. Notes on the Flora of northem Ganjam.
J. Bombay Nat. Hist. Soc. 15 - 537-556, 16: 473-483.

Haines, HH. 1921-25.1961. The Botany of Bihar and Orissa London,
(Repr. ed)) Calcutta.

Kapoor, S.L. 1964. Contribution to our knowledge of the flora of
Mahendragiri hills, Orissa. J. Bombay Nat. Hist. Soc. 61 : 354-369.



1335

Misra, S. 1980. Additions to the Orchidaceous flora of Orissa. Bull. Bot.
Surv. India 22: 147-156.

Misra, 8. 1982. Additions to Orchidaceous flora of Orissa 11. J Orissa.
Bot. Soc. 4 23-92.

Misra, S. 1989, An enumeration of the Orchids of Similipal hills of Orissa,
India, Plant Sci. Res. 11 : 73-85.

Misra, 8. 1990. Orchid Flora of Orissa. .J Orch. Soc. India. 3 : 61-72.

Mooney, HF. 1941, Some addrtons to the Botany of Bihar and Orissa.
Indian For. Rec. (New Ser.) Botany. 3 : 63-119,

Mwﬂw i i
¥ a i ¥ |- o iRRES LPRRIISETAL ST LT Loelaflp

Narayanaswami, V., and H.G. Carter. 1920. Systematic list of the plant of
Barkuda. Mem. Asiat Soc. Bengal T: 289-319,

Panda, P.C. and S.N. Patnaik. 1993. Flora of Puri district - I Forest veg-
etation, Plant Sci. Res. 15 ; 7-17.

Panda, P.C. and S.N. Patnaik. 1994. Flora of Puri district - [ Synoptic
Analysis. Plant Sci. Res. 16 : 32-40.

Panigrahi,G.1963. Gandhamardan Parbat, Orissa a potential source of
important indigenous drugs. Bull. Reg. Res. Lab, Jammu. 1:111-116.

Panigrahi, G., 5. Chowdhury, D.C.S. Raju and G.K. Deka 1964, A contri-
bution to the botany of Orissa. Bull. Bot, Surv. India 6: 237-266.

Patra, B.C. and B.P. Choudhury 1988. Flora of Dhenkanal district, Orissa.
Plant Sci. Res. 10 5§3-65,

Pradhan, B., D. Pradhan and B. Padhi 1986. Aphyllophorales of Orissa.
J Orissa Bot. Soc. 8 : 25-32.

Rath, S.P., B.P. Choudhury and S N. Patnaik 1979. Cyperaceae of Orissa.
Bull. Bot. Survey India 21 : 156-162.



1336

Saxena, H.O. 1976, Additions to the flora of Bihar and Orissa. J Bombay
Nat, Hist. Soc. 73 - 553-554,

Saxena, H.O. and M. Brahmam 1983, Rare and endemic flowering plants
of Orissa In : Jain S.K. and R.R. Rao (eds). 4n Assessment of
Threatened plants of India, B.S.I. Howrah. 80-89,

Saxena, H.O. and M. Brahmam 1989." The Fiora of Similipahar
(Similipal) Orissa (CSIR) with particular reference to the
potential economic plants. RRL. Bhubaneswar.

Saxena, H.O. and M, Brahmam 1994, Family Malvaceac in Orissa. J. Econ.
Tax. Bot. 18 : 351-369,

Saxena, H.O. and M. Brahmam 1994-96. The Flora of Orissa Vol. 1-IV
RRL (CSIR) and-OFDCL Bhubarnieswar.

Srinivasan, K.S. and G.V. Subba Rao 1961. The flora of Parlakimedi and
its immediate neighbourhood. J. Bombay Nat. Hist. Soc. 58 : 155-
170

A FuF,



[

4
il

¢

Phyllanthus emblica : common edible fruit plant in the forest
(Courtesy : S. Chandra and S. Ghosh)
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Holarrhena pubescens : a popular medicinal plant
(Courtesy : S. Chandra and'S. Ghosh)
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Equisetum ramosissimum ssp. debile : a rare
pteridophyte in Kalahandi dist.
(Courtesy : S. Chandra and S. Ghosh)
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Coldenia pmcumben.r a potcnual soil bmdcr
(Courtesy : S. Chandra and S. Ghosh)

Wetland vegetation with dominant Nelumbo nucifera
(Courtesy : S. Chandra and S. Ghosh)
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Thysanolaena maxima : raw material for broom sticks
(Courtesy : S. Chandra and S. Ghosh)

Shorea robusta in the moist deciduous forest
of Ampani, Kalahandi dist.
(Courtesy : S. Chandra and S. Ghosh)
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Butea superba : an attractive liana in the moist deciduous forest
(Courtesy : S. Chandra and S. Ghosh)
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f dry deciduous forest at Karlapat, Kalahandi dist.

A view o

(Courtesy : S. Chandra and S. Ghosh)
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PONDICHERRY

R. Rajan
P. Venu

The term biodiversity encompasses the diversity existing in genetic,
specific and ecosystem levels in a given area. Generally, the importance
of diversity of an area enhances by virtue of location such as distinct
geographic boundaries leading to isolation, unique climate, the nature of
substrate and the elevation as the diversity assumes significance with
unigueness/rarity of species or ecosystems along with potential utility of
its elements and threat factors. As dealt in other states, and Union
Territories, this article elaborates the plant diversity with special emphasis
on angiosperms. Considerable survey and exploration work was undertaken
in Pondicherry and the neighboring areas to document the' floral wealth.
Four discontinuous geographic regions scattered in three states constitute
the Union Territory of Pondicherry. These include the four erstwhile French
establishments namely Pondicherry, Karaikal, Mahe and Yanam.
Pondicherry and Karaikal are bordered by adjacent south Arcot and
Thanjavur districts of Tamil Nadu respectively and cover an area of 482
$q km. Yanam stretches in 30 sq km in area and encircled by East Godavar
district of Andhra Pradesh. Mahe region with 9 sq km area is bordered by
Cannanore and Kozhikode districts of Kerala. Pondicherry is 160 kms
away south of Chennai city while Yanam is 840 kms northeast of
Pondicherry on the eastern coast. Mahe stands 650 kms away on the west
Coast. Pondicherry region is more a flat area with an average elevation of
about 15 meters above sea level. Numerous streams of river Gingee and
the Ponnaiyar pass through this area. Karaikal region is a deita formed by

€ digtributaries of the river Kaveri. It is limited on the north by the
Nandalar and on the south east by the Vettar. ‘Mahe’ is a small area
boundeg on the southwest by the Arabian sea, on the north by the river
Pf’mﬁyar (Moolakadavu) and on the other sides by a stretch of calcareous
hills. The river Mahe flows towards the west and divides the region into
tWO parts. The Yanam region is bounded on the east and south by river
Godavari which flows into the Bay of Bengal after flowing about 14 km
towards goyth-east. The Yanam town is located at a spot where the river
Coringa and the Godavari separate to divide the region in two parts, one
on ﬂ"ﬂﬂst and the other on the west. The entire area is flat terrain without
any distinet elevations or depressions.
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The earhiest mention of plant wealth of Mahe rcgion appeared in
Rheede’s publication on floral wealth of western region in the years (1673-
1703). Being under French occupation, a number of French explorers made
extensive surveys in the middle of the 18th century. Prominent among
them were Pienie Sonnerat (1745-1814), Theodore Leschenault (1773-
1826), Charles Brelanger and A A M. Reynaud {1825), George Samuel
Perrottet (1793-1870) and ‘A. Delessert (1834). In 1828, Leschenault
published an account on ‘Foyage ant Indes Orientalis’

In the year 1826, a botanical garden was established in Pondicherry.
More than 800 species were introduced by Jacquemont. In due course,
the garden got enriched by acquiring a variety of economically important
plants under the guidance of Perrottet. Thus, by the end of 19th century,
this garden was replete with collection of numerocus plants. In the year
1905, Achart published a book titled “Quizecents plantes dans Inde” (1500
plants in India). Sri Aurobindo Ashram released a book with illustrations
in 1973, Other publications of considerable relevance to the flora of the
region include that of Bagnouls and Meher-Homyji (1959), Dabholkar
(1962), Dabholkar and Tejomurthy (1959), Gopal (1968), Marlange and
Meher-Homji (1965), Meher-Homji (1970), Nayar (1977, 1980, 1982),
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and Rao (19’?6) Shmlkaranarayanan {1959), Shankaranarayanan and
Dabholkar (1958}, Sidhu (1963) and Venkateswaratu (1944).

Poandicherrv Reoion:® This region comprises eleven enclaves ﬂlnncr
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with main entity and lie between 11° 46" 12° 3' N latitude and between
79° 36" 79° 53’ E longitude and can be divided into four physiographic
zones, The coastal zone comprises newer and older sand dunes and also
saline areas of clayey texture near Marakkanam creek. The second zone
is of two plateaus called the Pondicherry plateau and the ‘Tiruvakkarai
plateau and composed of a geological formation called the Cuddalore sand
stones. The third zone Valudavur plains lie between these two plateaus.

Maru]‘lu ﬂﬂnt‘.ﬂﬁnlnnq gccour 1n the n]giﬁu of Valudavur. The fourth alluyvial
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zone occupies the rest of the Pnndlchcrry region. The main soil types in-
clude red ferratlitic, black clayey and the coastal alluvium.
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ic Tegioil is of l-lUlJ'ler.l LYpC, Mean annua
temperatures are around 28°C. The mean temperature in hottest (30. 8°C)
and coldest months (25.1°C) differ by approximately 5°C. Rainy days,
around six to seven weeks spread in two seasons. The advancing of

Wl.-ll-hWWl. INONSo0nN \J ﬂﬁE'SETJT.Ei'nDEIj DI‘].I]gh 360 mm rainfall over 3 weeks
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while the retreating north east monsoon (October-January) (principal rainy
season) produces around 710 mm rainfall distributed over 4 weeks. Thus,
there is greatly a difference in the amount of precipitation in two seasons
though the difference in the period is only one week. Further, the climate

bﬂiﬂ“ mniform the differencee 1 the vegetatiomal natterne are eeeantially
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owing to soils, water availability and biotic pressures,

River Gingee and Ponnaivar form the major catchments besides few
lagoons, lakes and tanks. River Ginge passes the region diagnoally from
the north-west to south-east. Ponnaivar runs through the southern border
of the area.

Saline soils exhibit the association of Suaeda maritima and Suaeda
mongoica. Both the species had wider distribution from the Chilka lake of
Orissa southward in east coast. Other characteristic species is Cressa
cretica. Aeluropus lagopoides and Heliotropium curassavicum are the
other species with wider distnbution occurring all over Tamil Nadu. In
the saline marshy areas Launaea sarmentosa, a trailing herb with economic
importance and Geniosporum tenuiflorum. . tenuiflorum is also common
on sandy ground near the séa and its distribution extends to both the
coasts.

Coastal sandv soil 1s characterised by Catharanthus roseus. A native
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of West Indies, C. roseus has colonised this habitat along with different
species.

On the newer dunes Spinifex littorexs association develops with two
other species namely, . litforeus and Cyperus arenarius. The former 1s
gregarious and dominates the association while the latter is a small
stoloniferous herb in east coast. Launaea sarmentosa occurs between the
communities of saline soil and that of sandy littoral. The following species
occur on sandy texture Canscora diffusa, Allamania nudifiora var.
procumbens, Waltheria indica, Tephrosia purpurea, Mollugo disticha,
Gisekia pharnaceoides, Perotis indica and Bulbostylis barbata. On the
older dunes, Tephrosia purpurea becomes abundant while other associated
elements remain same as for the newer dunes. Some liason species between
sandy- littoral soils and ferralitic sandy loam are Cleome aspera, Merremia
tridentata, Zornia gibbosa and Evolvulus alsinoides. Among the specics
with wider ecological amplitude which occur as companion species i all
the above situations are Alysicarpus vaginalis, Euphorbia rosea and

Fatwnnba oncovundfnlia
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The communities of Aristida hy.s'trix occur on red ferrabtic soils
alﬁi‘lg TWii,u fmé"i'ﬁt‘:‘é‘y:ﬁ?i umbellatum. In scrub ‘Wﬁﬂmduurp, Manilkara
hexandra - Chloroxylong swietenia form distinct community. This commu-
nity is rich in number of species. Species like Manilkara hexandra,
Pterospermum suberifolium, Drypetes sepiaria, Hugonia mystax,
Erythroxyion monogynum, Torenia asiatica, Maba buxifolia, Gmelina
asiatica, Pterolobium hexapetallum, Ehretia microphylla and Strychnos
minor occur in greater abundance. Other species include Ahizia amara,
Chloroxylon swietenia, Dichrosiachys cinerea ssp. cinereq var. cinerea
and Ixora arborea , Chionanthus zeylanica, Euonymus paniculatus,
Zizyphus xylopyrus, Z. oenoplia, Z. glabrata, Cipadessa baccifera, C.
Jruticosa, Grewia rhamnifolia, G. hirsuta, Phyllanthus reticulatus, Jasmi-
num angustifolium var. angustifolium, Jasminum angustifolium var,
sessiliflorum, Rivea hypocrateriformis, Sarcostemma acidum, Ventilago
madraspatana, Atalantia monophylla, Cadaba fruticosa, Cassytha

Siliformis Cissus quadrangularis and Carissa spinarum .

These communitics showed modifications with biotic interference
and dominance of Randia dumetorum, Canthium coromandelicum, Acacia
leucophloea and Phoenix loureirii is seen. Increased human activities result
in the domnance of Aristida hystﬁx A. funiculata, Heteropogon contortus,
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thus rotundifolius, Riyncosia aurea and Polycarpaea corymbosa,

Species that occur between ferrallitic soils and alluwvial soils are
Cyperus aristatus, Fimbristylis ovata, Urena lobata, Celosia argentia,
Trachys mucronata, Catharanthus pusillus, Digitaria sanguinalis var.
ciliaris, Cleome viscosa, Fvnpmf COMPrESSUs and Brachiario romosa.

In the sandy alluvial soils Beerhavia helenae and Corchorus
aestuans characterise the communities. The other typical species include
Amaranthus gracilis, Ipomoea pestigridis, Commelina benghalensis,
Portulaca quadrifida, Chioris barbata, Eragrostis tenella. In loamy
alluviums, Eragrostis cilianthes and Mariscus clarkel are major specics.
The other species include Corchorus aestuans, Centella asiatica, Sida
veronicaefolia, Phyllanthus niruri, Dactylotenium aegypticum and Chioris
barbata, In more clayey alluviums, Trfanthema portuiacasfrum becomes
dominant and form a distinct association with Cyanotis cucullata and
Physalis minima. In dried canal beds of the alluvial zone harbours Arunda
donax and Xanthium strumarium.
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The common species that occur on both ferrallitic soils and alluvial
soils are Alysicarpus vaginalis, Jatropha gossypifolia, Justicia prostrata,
Asystasia gangetica, Achyranthes aspera, Calotropis gigantea, Desmodi-
um triflorum, Cynodon dactylon, Cyperus rotundus, Croton

Lnuﬂ}nl‘lf}]‘nmilm
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The black clayey soils bear the dominance of Curculigo orchioides.

Along with it the common species arc Biophytum sensitivum, Jatropha
glandulifera, Caralluma attenuata, Butea monosperma, Martynia annua,

Aristolachia bracteolata and Merremia emarginata. Vetfiveria zizanioides
occurs in the marshy depressions of the black soil zone. This grows very

densely with few widely scattered individuals of Curculigo and Biophytum.

The species that occur between ferrallitic and black clayey soils are
Cassia auriculata, Canthitum parviflorum, Borreria stricta and Ocimum
adscendens,

In Water saturated soils moisture level varies, depending on flooding.
They can be three groups. Soils never or rarely inundated, Soils temporarily
inundated and Soil permanently inundated (marshes).

In the first group of soils, Ruellia tuberosa, Bacopa monnieri and
Naptunia oleracea dominate. The other species include Desmodium
gangeticum, Rauvolfia tetraphylla, Chrysopogon aciculatus and Rhyncosia
minima.

Elaeocharis geniculata, Monocharia vaginalis and Blumea mollis,
Jussiaea perennis, Bergia capensis and Fimbristylis dichotoma are
commoi to temporarily irundated soils.

In the perennial marshes and ponds Neptunia oleracea occurs as
the dominant and exclusive species. Other characteristic species are
Nymphaea nouchali and Aponogeton natans.

Karaikal region: This region lies between 10°49-11° 01’ N latitude
and 79° 43" - 79° 52" E longitude and bordered on the east by the Bay of
Bengal on three remaining sides by Tanjavur district. It covers an area of
161 sq km with a population around 1 lakh. Karsikal town stand between

Nagapattinam and Tarangambadi and is the head quarters of this region.
The distributaries of Kaveri river cover the region forming fertile
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daita The niver Kaven emerging from the Western Ghats near Madikeni
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in Kodagu district flows through Karnataka and Tamil Nadu before joining
Bay of Bengal. Close of Karaikal, this river divides into numerous streams,
the main are Kodamurutti, Arasalar, Virasolanar and the Vikramanar.
Arasalar and 1ts branches spread through Karaikal, Kodamurutii and

Virasolanar also mrhn“u zerve the 1m1:m‘!_1nn neede of the recton.
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The entire region is completely under cover of alluvium of variable
thickness, Towards the western portion, the alluvium is more clayey while
ut the area around the Nagore- Tarangambadi road, it is more sandy. The
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and Ambagarattur. Along the coast line, light hrowmsh black and pink
coloured sand occur with an average width of about 0.5 km. The climate
of the area is nearly identical to that of Pondicherry. Rice is the main crop
cultivated in large areas and sugar-cane as subsidiary one.

The dominant plants along the coast include Excoecaria agallocha,
Clerodendrum inerme, Acanthus ilicifolius, Solanum trilobatum, Pandanus
tectorius. Apart from these dominant species, others occurring in lesser
ﬁequcncics include Salicornia brachiata, deluropus lagopoides and

mmaan Alame dicn snm msmsewr s I . R S
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Tridax procumbens, Bulbostylis barbata, Aristolochia bracteolata,
Pedahum murex, Trianthema triquetra, Opunna dilleni, Boerhavia diffusa,
The plants that thrive well on the coastal sands are Cocos nucifera and
the shrubby and spinous Prusopis spicigera, is planted for shade along
sea coast. Along the irrigation canals, trees namely Barringtonia
acutangula, Pongania pinnata, Phoenix sylvesiris occur. Among the
shrubs and herbs, Arundo donax and Hibiscus vitifolius, Tribulus terrestris,
Indigofera enneaphylla, Tephrosia purpurea occur. Hemarthvia compressa
a perennial grass which grows along the irrigation canals of Karaikal does
not occur in Pondicherry, Near streams, Saccharum spontanum (excellent
fodder) and Stachyrarpheta indica occur.

In the ponds and pools, the common plants are Nymphaea pubescens,
Lemna polyorrhiza, Ipomoea reptans, Astercantha longifolia and Stemodia
viscosa,

Spotted in the hedges are Jatropha glandulifera, Vitex negundo,
Lawsonia inermis, Ficus hispida and rarely Zizyphus mauritiana and in
the fallow lands occur are the succulent plants namely Euphorbdia
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antiquorum, Cissus guadrangularis. In the households Tectona grandis,
Moringa oleifera, Azadirachta indica, Terminalia catappa are seen
commaon,

The principal trees and shrubs grown in the gardens of Karaikal
include Areca catechu, Bougainvillea glabra, Carica papaya, Cassia
Sfistula, Ceiba peniandra, Cicca acida, Corypha umbraculifera, Delonix
regia, Ficus religiosa, Laucaena glauca, Caesalpinia pulcherrima and
Roystonea segia.

Mahe region: This is located between 11° 42' - 11° 43" N latitude
and 75° 31' - 75° 33' E loagitude on the Kerala coast, consists of three
eniitics namely Mahe proper, Kallayi and Naluthara enclaves. The iown
proper lies on the river Mahe close to its joming the sea. The Naluthara
enclave lies between the small Ponniyam river on the north and the
Kozhikode-Tellicherry road in the south. Kallayi is situated in between
these places. The entire region covers an area of 9 sq km and has a
population. around 23,134 according to the 1971 census. Mahe town is
bordered by Badagara taluk of Kozhikode district while the Kallayi and
Naluthara are encircled by Cannanore district. The region exhibits two
groups of plants. Plants of the first group are characteristic of western
humid region and not occur in the eastern region of Pondicherry, Karaikal
and Yanam. While the plants of second group are common to both the

east and west coast. The more umportant species that represent and re-
strict to west coast include are shrubby climbers and trees. Their
occurrence is recorded in Nilgiri, Coimbatore and Tirunelveli and South
Arcot in different habitats. Holigarna arnottiana, Leea indica, Osbeckia
wynaadensis, Jasminum malabaricum, Ampelocissus arnottiana, Farsonsia
alboflavescens, Tabernaemoniana heyneana and Kaempferia sp.

Some other plants which exhibit wider distribution include Mimosa
pudica, Lagerstroemia speciosa, Derris scandens, Micrococca mercuralis,
Euphorbia thymifolia, Heliotropium indicum, Hedyotis corymbosa, Datura
metel, Coldenia procumbens, Clerodendrum thomsonae, Clerodendrum
viscosum, Centella asiatica, Blumea mollis, Blumea membranacea,
Barringtonia acutangula, Alternanthera sessilis and Aristida setaceae,
Polycarpon tetraphyllum, Premna latifolia, Stachytarpheta jamaicensis,
Stachytarpheta mutabilis, Triphasia aurantiola, Vitex aitissima(Cercus sp.)
and thorny species like Memecylon laxiflora and Randia malabarica are
poorly represented. Many fruit yielding and other important trees are grown
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in fields and gardens. They include: Cocos nucifera, Artocarpus infe-
grifolia, Areca catechu, Casuarina equisetifolia, Mangifera indica,
Anacardium occidentale and Phyllanthus acidus.

Yanam region: Yanam is situated on the east coast between 16°
42'- 16° 46' N latitude, and between 82° 11' - 82° 19' E longitude bounded
on all sides by the East Godavari district, Yanam is different from other
three regions both geographically as well as by thc naturc of its soils.
Yanam town lies on a spot where the river Coringa branches off from
Godavan. The Coringa divides the town into two parts. The entire regton
consisting of Yanam town and six villages is treated as a commune, The
region covers an area of 20.0 sq km and has a populacl:ion of 25,000, Sea-
water rises inuug the water course uﬁI‘u‘ig ui‘g.u tides uwmug. the lowlands

of Yanam, specially in September-November particularly Isukatipatta
islands and the Adivipalam plain,

There are three main seasons, summer (March-middle of June) and
rainy secason (June-November) and winter (December-February}.
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cold weather and 36.10°C hot weather. Maximum precipitation takes place
in the months of June-October owing to the S.W. monsoon when the
temperature is moderate. Besides there are few showers caused by the
north east monsoon in October. The average rainfali comes to 66-94 cms.

VEGETATION

A general account of the vegetation of E. Godavart was given by
Rao (1959). The forest communities in Yanam are dominated by different
species forming distinct communities, Pure Avicennia communitics are
made of Avicennia officinalis with the ground covered by prneumatophores.
In some stretches Avicermia afficinalis and A. marina constitute mixed
communities. Acanthus ilicifolius forms the shrubby layer. Besides, there
are clements like Rhizophora mucronata, Ceriops tagal, Bruguiera
cylindrica and Rhizophora conjugaia. All these species occupy exposed
habitats in the forest. In these communities, occasionally Sonneratia
apetala and Avicennia alba occur. The ground flora is represented by
Sesuvium portulacastrum and Aleuropus repens. In some areas, there
occurs mixed community of Avicennia -Aegiceras where the tree layer is
represented by Avicennia officinalis and Carapa moluccensis. The shrub
layer is composed of Aegiceras corniculatus. QOccasionally Lumnitzera
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racemosa var. racemosa and Ceriops tagal are also seen, In some places,
the ground flora comprises Suaeda nudiflora and S. monoica.

Lumnitzera community is represented on shightly raised muddy
lands regularly inundated by tidal water and consist of L. racemosa var.
racemosa and is a shrubby open forest with an average height ranging
from 3-4 meters. In the Lumnitzera - Scyphiphora commmunity the dommant
elements are Lummnitzera racemosa var. racemosa and Scyphiphora
hydrophyllacea. They occur in fine clayey, black and muddy soils. In
Excoecaria agallocha comnmunity, Derris uliginosa is a commonly found
twiner. Other species include Suceda monoica, S. nudiflora, Dalbergia
spinosa and Myristicha wightiana.
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ties on the banks of streams along with Sesuvium portulacastrum.

Halnphyﬂc communities: They are two types. Mixed Suaeda and
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S. monoica cover considerable areas, Here the soil 15 black and
comparatively less muddy. Salicornia brachiata communities coexist with
those of Sugeda communities or grow on places where Suzeda is unable
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plants found in this area are Carapa moluccensis, Dalbergia horinda,
Derris trifoliata. Rhizophora apiculata, R. mucronata, Ceriops tagal,
Ceriops decandra, Brugm‘era gymnorrhiza, B. cylindrica, Lumnitzera

racemosa, Scyphiphora hydrophyllacea, Sonneratia apetala, Aegiceras
corniculatus, Acanthus ilicifolius, Avicennia afficinalis, A. alba,
Clerodendron inerme, Excoecaria agallocha and Sesuvium

Pportulacastrum,
Flora on fallow Iands and crop fields

Principal crops include rice.{Oryza sativa var. sativa), coconut

{Cocos m;‘t.ye:ru;, Eluuuuuu: (Arachis nypagaea;, cmuy {Lapﬂcum
ﬁvrescens] coriander (Coriandrum sativum). The bananas are cultivated

in some gardens. Common creepers include Cayratia trifolia, Merremia
emarginata and Mukia maderaspatana. Other commeon herbaceous plants
include Trianthema portulacastrum, Acalypha indica, Vigna aconitifolia,
Ocimum adscendens, Synostemon bacciforme, Cyperus procerus,

Gomphrema decumbens, Cleome gynandra, Heliotropium indicum,
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Portulaca guadrifida, Brassica funcea, Boerhavia diffusa, Cardiospermum
helicacabum, Cassia occidentalis, Croton bonplandianum.

Medicinal plants

A comprehensive documentation was published by Dabholkar and
Tejomurthy (1959) on the medicinal plants of this region. The following
are the identified medicinal plants.
Menispermaceae

Cissampelos pareira var, hirsuta : A twining shrub and roots are
useful in nephritis, dysentery, heart troubles, and urinary disorders.

Cocculus hirsutus ' An hirsute shrub. Leaves and roots are useful
in rtheumatic pains.

Papaveraceae

Argemone mexicana : A prickly annual herb and the oil from the
seeds is used in various skin diseases.

Capparaceae

Cleome viscosa : An erect annual herb and the juice of the leaves if
used to relieve ear-ache. The seeds a. o anthelmintic.

Cleome gynandra : A tall herb used as substitute for Cleome
viscosd.

Hybanthus enneaspermus : A moderate size herb and roots are
diuretic.

Polygalnceae

Polygala chinensis : A perennial herb and roots are used in fever
and dizziness.
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Portulacaceae

Portulaca oleraceae ; A prostrate herb and used in scurvy and liver
diseases.

P guadrifida . A small diffuse annual herb and leaves are used in

SCUFVY.

Malvaceae

Sida cordifolia . An erect undershrub and the plant juice is given in
rheumnatism and gonorrhoea.

S. cordata . A slender prostrate or ascending herb and leaves used
in local application in cuts and bruises.

1.

Hrena lobata © An erect undershr The roots

a0aia . Al Crect nrn, 1 Ne ro diurgtic

as external remedy for rheumatism.

ic and used

Pavonia zeyianica : An erect or undershrub and is used as vermifuge

___d_ urgative

Tiliaceae

Corchorus aestuans : An annual herb and leaves used in stomach
disorders.

QOuxilidaceae

Oxalis corniculata . A diffuse creeping herb and the leaves are
cooling, appetizing and reducing pain in stomach.

Zygophyllaceae
Tribulus terrestris . A procumbent herb and the entire plant and
especially the fiuit is extensively used in local medicine,

Vitacese

Cissus quadrangularis : This i3 a rambling shrub and leaves and
young shoots are used in stomachache.



Abrus precatorius .. A common twining shrub and seeds are
purgative, also used in nervous disorders and cattle poisoning.

Clitoria ternatea : A common climber in hedges and used in urinary
disorders.

Desmodium gangeticum : A suberect undershrub and the bark is used
g febrifuoe

TS Al i

Indigafera linnaei : A trailing much branched herb and the juice
used as antiscorbutic, tonic, diuretic and in veneral infections.

Zornia diphylla : A diffused herb and root is given to chiidren to
induce sleep.

Caesalpinioideae

Cassia occidentalis : An annual undershrub with yellow flowers and
the plant in used in skin diseases.

Senng tora : A herb with long curved pods and the macerated leaves
used for dermatoses and antidote against snake bite.

Cucurbitaceae
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diuretic.

Cucumis trigonus : Seeds are used in cases of uterine infections.

Citruilus colocynthis : A trailing scabrid herb and the root is useful
in jaundice.

Molluginaceae

Mollugo pentaphylla . A slender herb and used as antiseptic.
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Rubiaceae

Hedyotis corymbosa : A very variable herb and the whole plant is
used as a bitter tonic.

Hedyotis puberula : Roots and leaves are prescribed in asthma.
Compositae

Eclipta prostrata ;. An annual and used in jaundice and for various
skin diseases.
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Ccuts.

Vernonia cinera : A common weed and the juice of entire plant given
in piles.

Sphaeranthus indicus : An aromatic herb and occur in cuitivated
fields. Used against cough, jaundice, tumors etc. Roots used in piles.

Xanthium indicum : A coarse annual herb and used in urinary
disorders.

Plumbaginaceae

Plumbago zeylanica : An erect or subscandent herb and roots used
in indigestion.

— s el Pk P

Catharanthus rosea : A shrub commonly cultivated in gardens and
used as astringent.

Rauvolfia tetraphylla ; Cultivated in gardens. It is sympatholytic in
action and abolishes the pressure effects of adrenaline.

Asclepiadaceae

Calotropis gigantea : A large milky shrub and sap, flowers, the
rind of the root and leaves are used as purgative.
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Leptadenia reticulata : A climbing shrub on hedges and the roots
are emetic and expectorant.

Boraginaceae

Trichodesma indicum . An erect annual herb and root paste applied
to reduce swellings.

Convolvulaceae

Convolvulus arvensis : A trailing or twining herb and roots are used
as purgative.

Evolvulus alsinoides : A prostrate herb and is used in dysentery.

Solanacese

Datwra metei ; A branched herb or undershrub in waste places and
seeds are used externally for piles, tumors, and skin diseases.

Solanum nigrum : An erect annual herb, often cultivated, the berries
used in fevers, diarrhoea, and heart diseases.

S. surrattense : A very prickly diffuse herb or undershrub, roots used
locally against small pox.

Physalis minima : A common weed and fruit is laxative and diuretic.
Pedaliaceae

Pedalivm murex : A succulent herb and frvits’ decoction is used in
irritation of urinary organs.

Acanthaceae

Justicia adhatoda : A shruib with foetid smell, Leaves, bark, flowers

]
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and roots are used medicinally.

Barleria prionitis : A prickly shrub with yellow flowers and dried
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Andrographis paniculata @ An erect herb and all parts of the herb
are bitter and used in dysentery and fevers.

VYerbenaceae
Vitex negundo : A small tree and the leaves are nervine tonic.
Labiatae

Anisomeloes malabarica : A tall shrub. The oil from the leaves is
used in rheumatism.

PTTRE B o o N, J— o
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in chronic dermatoses and scabies.

Ocimum tenuiflorum : An erect much branched undershrub, seeds
are used in discases connected to genito-urinary organs.

Nyctaginaceae

Boerhavia diffusa : A diffuse herb with pinkish red flowers in waste
lands and along roadsides. Roots are laxative, febrifuge and diuretic.

Amaranthaceae
Achyranthes aspera : An erect herb and roots used in night blindness.

el i s B

Amaranthus apmu.sua An en
roots used in gonorrhoea, eczema,

Aerva lanata : A much branched undershrub with small spikes and
used in treatment of headache.

Celosia argentea : An erect glabrous annual and seeds are used in
diarrhoea.

Euaphorbiaceae

Acalypha indica ; an erect herb and leaves are used to control
scabjes.



Euphorbia hirta : A prostrate and ascending herb in plains and hills
Plant is used in children diseases.

Jatrgpha curcas : A small tree or shrub cultivated and naturalized
and root bark used in rheumatism.

Phyllanthus amarus : Fresh roots used as remedy for jaundice.
Ricinus communis : Seed oil used for purgative,
Liliaceae

Gloriosa superba : Tubers used in leprosy, piles and in control of
intestinal worms.

Araceae
) PP SR N | ems o= s T I, T SR R
AmorpriopRaius campanuialus | 1UDers used 1n dysentery.
Acorus calamus : Rhizome used in bronchitis.
Commelinaceae

Commelina benghalensis : The plant is used as laxative.

Cyperaceae

Cyperus rotundus : Rhizomes are used in many ailments,
Kyllinga monocephala : Rhizomes used as antidote to poisons,

CONSERVATION

The Union Territory of Pondicherry though comes under single
administrative control, various regions show considerable similarity in their
floral elements with the respective bordered district. Thus the flora of
Pondicherry, Karaikal, Yanam and Mahe share considerable similarity with
that of South Arcot, Thanjavur, Kozhikode, and East Godavari districts.
There is neither significant endemism nor rarity in its elements. However,
all the four regions being coastal in naturc and are fragile considerable
attention and care is to be given before initiating any developmental

activiiies.
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PUNJAB

The present state of Punjab situated in the north-western corner of
India between 29° 30' - 32° 32' N latitude and 73° 54".76° 50' E longitude
was reorganised and came into being on 1st November 1966, With an area
of 50,362 sq km, it is bounded on the west by Pakistan, on the north by
Jammu and Kashmir, on the north-cast by Himachal Pradesh and on the
south by Harvana and Rajasthan. Apart from a few scattered ranges of
Shivaliks in the north-east and the topographic discontinuties of the river-
courses, the terrain of Punjab is the usual alluvial monotony.

Majority of historians and archeologists are of the opinion that earliest
over 3000 year old civilisation has been found at Ropar. It was in the dense
jungies of Punjab that the classical melodious hymns of the Sama Veda
reverberated. The early Aryans first came into contact with the people of
Punjab and laid the foundations of the Indian civilisation. Interesting
references to the life and culture of the people are provided by the Chinese
pitgrims Fa-Hien and Hieun- Tsang, who visited Punjab in 5th Century and
7th century AD. The survey of the history of Punjab reveals that the region
acted as a meeting point of various cultures and people in Asia. It is the
{and from where Sikh Gurus spreaded the message of peace, brotherhood
and equality for all and the region became a cockpit and confluence in
which there was an unending amalgamation of communities and cultures.
This amalgamation of various elements is also reflected in the flora of this
region. However, the most part of the present day Punjab plains are under
extensive and intensive cultivation and irrigated by a network of canals and
ubewetls. Very little amount of natural vegetation has been left along river
courses and in protected forest (Bir or Rakhs).

The state of Punjab is mainty drained by Beas, Satluj and Ghaggar.
The Ravi rns along the border of Gurdaspur district with Jammu and Kashmir
and Pakistan, it finally joins the Chenab after entering Pakistan. The Beas
which originates from near Rohtang pass in Pir- Panial range of the lesser
Himalaya, marks the western boundary of the Kapurthala and Hoshiarpur
district and joins Satlyj in the south-west corner of Kapurthala. The Satluj
originates near the Mansarowar lake at a height of 4,630 m, and enters

Punjab in Ropar district and passes through Ludhiana and Ferozpur districts
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and joins the Beas in the south-west corner of Kapurthala and combined
river flows along Firozpur - Amritsar border into Pakistan. River Ghaggar
traverses through the southern part of the state and is identified with lost
“Saraswati’, relic of a gigantic system which now exists only as an irland
drainage stream. It origtnates in Shivalik hills of Himachal Pradesh in Sirmur
district and enter plains near Mubarakpur village of Patiala district, passing
through Sangrur district, it enters Hissar district in Haryana. Finally traversing
through Sirsa district of Haryana, it loses itself in sands of Thar desert of
Rajasthan.

Apart from natural drainage features, the state is served by network
of canais, the main canals in the region are (i) The upper Bari Doab Canal
which takes off from the Ravi at Madhopur (ii} Sirhind Canal which starts
from Satluj at Ropar (iii) The group of inundation canals called grey canals
in Ferozpur district, and {iv) The Bhakra canal system,

By and large Punjab consists of Indo-Gangetic alluvium. Except for
Gurdaspur district, the area has alluvial soils. In Gurdaspur district soils are
loamy, they contain small quantities of lime but the magnesia content is high.
The soils of Hoshiarpur are loamy, fairly rich in total phosphoric acid, potash
and nitrogen. Sandy loam and silt loam are prevalent in Jalandhar district,
The soils of Ferozpur, Bathinda, Fazilka are sandy loam and alkaline, and
those of Patisls district are of 2 loamy nature, On the whole the soils of the
Punjab consist of a crust of varying depth on a sandy substratum. Though

.
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Punjab is characterised by very hot summers and markedly cold
winters, moderate rainfall, low to medium humidity, strong winds and dust-
storms during summer, thunderstorms and hailstorms during March - April.
The mean annual rainfall decreases from 90 cm in Shivalik hills to 40 cm in
southern part of the state. Another characteristic feature is the great extremes
of temperature, with cold winters and very hot summers, In winter the
temperature falls at many places below freezing point and frost occurs. On
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the maximum temperature reaching up to 49° C in May - June,

The first known record of the plants of Punjab dates back to the year
1838 and 1842 when Edgeworth published articles on Botanico- agricultural
account of the protected Sikh states in Jowrnal of Asiatic Society of Bengal,
Aitchison (1868) published a list of the plants of Hoshiarpur district and also
(1869) catalogued the plants of Punjab, Cleghorn (1864) incorporated his
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information on forest in report upon the forest of the Punjab and the west-
ern Himalaya. Powell (1868, 72) and Stewart (1869) gave the botanical and
vernacular names and uses of economically important trees, shrubs and
herbs of erstwhile Punjab. Coventry (1901) published a catalogue of the
principai irees and shrubs of Punjab. Bamber (i916) covered Punjab and
North-West frontier Provinces of the British India and Kashmir in his flora.
Parker’s Flora (1918) includes only trees and shrubs of erstwhite Punjab,
Hazara and Delhi. Sabnis (1940-41) published a list of the plants of Punjab
plains and adjoining hilly areas. After the reorganisation of the Botanical
Survey of India in 1954, collections from Punjab plains were made by Northem
Circle, Dehradun, culminating in the publication of Flora of Punjab plains by
Nair (1978), which includes part of Haryana also Sharma {1990) published
a list of plants of reorganised state of Punjab reporting 1879 species of
naturalised and indigenous species under 184 families of flowering plants.

On the basis of the publications and the botanical explorations
undertaken in recent years, the districts in Punjab can be classified as follows
with the prospectus of planning future studies in the under explored regions.

Well explored :  Ludhiana, Hoshiarpur, Patiala.
Ropar, Chandigarh {U.T.).

Fairly exploed . Amritsar, Bathinda, Ferozpur,
Jalandhar,

Under explored :  Faridkot, Kapurthala, Sangrur.

Further, the botany and plant herbivore relationship in six wildlife
sanctuaries of Punjab needs to be planned and completed on priority basis.

VEGETATION

_ As might be expected from its geographical position, ¢climatic and
biotic factors, the flora of Punjab is not rich. The area under forest is meagre

3% where as dense forest occurs only on one per cent of the area
(Anonymous, 1985).

_ Three floristic subunits can be recognised in Punjab. These are
Shivalik hills, Moister plain country and Semi arid Punjab.
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These zones frequently overlap in the contiguous areas and
cnnqeuuent]v some of the districts ad:acent to Shivalik hills, although

geographlcally the part of the plains, have sub-himalayan elements in their
native flora.

Shivalik hilis

These hills delimit the north and north-eastern boundaries of Gardaspur,
Hoshiarpur and Ropar districts. The tract varies in altitude between 300 -
800 m. The vegetation in this zone was very rich with chief tree species
being Shorea robusta, Anogeissus latifolia, Terminalia tomentosa,
Bauhinia variegata, Phyllanthus emblica, Desmodium oojenensis,
Cassia fistula, 'Afvlasma Iangifah‘um and Pinus roxburghii. The rem-
nants of these can still be seen but now most of these hills are character-
ized by discontinuous thorn scrub and the degraded vegetation, caused by
indiscriminate felling, lopping and overgrazing. Throughout the range, flora
is represented mainly by thormy and spiny species like Capparis sepiaria,
Flacourtia indica, Maytenus royleanus, Rhamnus persica, Ziziphus
nummularia, Z, oenoplia, Acacia nilotica ssp. indica, A. catechu, A.
leucophloea, A. modesta, Mimosa himalayana, Catunarengam spinosa,
Diospyros cordifolia and Carissa spinarum. Non thomy species com-
monly found on these hills are Grewia é‘enax Azadirachta indica,
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latifolia, Woodfordia fruticosa, Ehretia aspera, Adhatoda zeylanica
and Nyctanthus arbortristis. Mixed communities of Lanreg coromandeli-
ca, Anogeissus latifolia. and Nyctanthes arbor - tristis, are conspicuous
in isolated patches. Communities of Dodonaea viscosa predominate at
several places. In the gorges of seasonal streams Butea monosperma,
Dalbergia sissoo and Wendlandia exserta are common and conspicuous.
One often comes across a number of climbers particularly during the rainy
season. Special mention may be made of Cissampelos pareira var. hirsuta,
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tuberosa, Ichnocarpus frutescens, Telosma cordata, Porana paniculata.
In the hedges and bushes Dioscorea bulbifera, Gloriosa superba and
Commelina erecta are often met with in Shivalik hills.

Moister plain country

It includes north-east Punjab and Patiala district of south Punjab. The
component districts of this zone are Amritsar, Gurdaspur, Hoshiarpur,
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of Chandigarh is floristically a part of this tract, which is characterised by
altitude variation between 230- 300 m above m.s.1. and with annual average
rainfall of 60 cm. Under the tremendous influence of biotic interference,
mainly clearing for cultivation, Punjab plain is denuded of natural forest
and even the reamnants of these are extremely difficult to locate in this
zone, Most of the woody elements of those extinct forest now manage to
survive in waste places, among hedges or bushes or in plantations. Land-
scape is characterized by Dalbergia sissoo and Acacia nilotica ssp. indica.
The area is dotted with scattered clumps of Phoenix sylvestris, Mangifera
indica is commonly planted all over the area, at places mixed with Syzygium
cuminii. Ficus bengalensis and Ficus religiosa form a unique feature of
village common lands along with Melia azedarach and Morus alba, Cereus
peruvianus, Opuntia stricta, Ipomoea carnea ssp. fistulosa, Euphorbia
nivulia, Agave mexicang and 4. wightii are common hgdge plants in the
country side. Locally Tamarix aphylla, Diospyros cordifolia, Vitex
negundo, Euphorbia tirucalli and Morus alba are conspicuous in ex-
posed wastelands. Under similar habitat, in some patches Buteq monosperma
and Capparis decidua are also common. In waste places along road sides
Capparis decidua, Ziziphus mauritiana, Butea monosperma, Ehretia
laevis, Adhatoda zeylanica and Phoenix sylvestris are common. Either
forming thickets or occuring as bushy undergrowth or among the protected
plantations are found Capparis sepiaria, Crateva adansonii ssp. odora,
Flacourtia indica, Abutilon indicum, A. ramosum, Urena lobata,
Murraya Koenigii, Azadirachta indica, Ziziphus oenoplia, Caesalpinia
bonduc, Mimosa himalayana, Plumbago zeylanica, Carissa spinarum,
Ehretin aspera, Adhatoda zeylanica, Clerodendrum phlomidis, Lantana
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Acacia modesta may occasionally be common on sandy soil, Butea
monosperma is characteristic tree of alkaline (Kullar) soil. Tamarix dicica
are sometimes found along the banks of the rivers. Common climbers in
different localities, particularly among hedges, thorny bushes and the plan-
tations are Cissampelos pareira var. hirsuta, Cocculus hirsutus
Tinospora cordifolia, Cayratia trifolia, Abrus precatorius, Ichnocarpus
Jrutescens, Leptadenia reticulata, Pergularia daemia, Telosma cordata
and Rivea hypocrateriformis.

Semi - arid region

This region covers whole of south and south - west Punjab. It
comprises ‘Bathinda, Faridkot, Ferozpur and part of Sangrur districts.
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Undulating land surface due to predominantly sandy-soils and sand-dunes is
the noticeable feature of this zone. Previously, wherever it existed, the for-
est comprised of Capparis decidua, Prosopis cineraria and Salvadora
oleoides. The reamnants of these may still be noticed here and there with
thetr original constitution much altered by human agency. Besides, this zone
is aiso landscaped by Dalbergia sissoo, Acacia leucophloea. and A.
nilotica. ssp. indica. Shrubs like Ziziphus nummularia, Crotalaria burhia,
Calotropis procera, Leptadenia pyrotechnica, Aerva javanica and
Tecomella wndulata are common to abundant locally. Cocculus pendulus
and Leptadenia reticulata are the neteworthy climbers.

Wherever, the sand becomes stabilized due to weathering often an
open thorny scrub can be seen comprising of Prosopis cineraria, Capparis
decidua, Maytenus emarginatus, Acacia nilotica, A. jacquemontii, Mi-
mosa hamata. Zizyphus nummularia, Calotropis procera, Securinega
leucopyrus, Salvadora oleoides, etc. During rainy season thick carpet of
herbaceous plants of the species of Trianthema, Tribulus, Cenchrus,
Fagonia, Eragrostis, Boerhavia, Heliotropium, Tephrosia, Panicum,
Tridax, Indigofera, Mollugo, Achyranthes, Aerva, Phyllanthus, etc. can
be seen. Most of these plants complete their life cycle before winter and
new herbaceous plants like Argemone mexicana, Carthanus oxyacantha,
Echinops echinatus, Gastrocotyle hispida, Heliotropium ellipticim,
Psammogeton canescens, Solanum nigrum and Justicia sp. come up in

abundance.

Common perennial climbers among the bushes are Coccinia grandis,
Cocculus hirsutus, C. pendulus, Ephedra foliata, Momordica balsaming,
Pentatropis spiralis, Pergularia daemia, etc.

Wherever sub soil water is present, intensive cultivation is being car-
ried on in semi-arid region of Punjab.

Vegetation of the River sides, Ponds, Lakes and Marshes

The vegetation of riverine tracts usually consists of Tamarix dioica,
Alhagi maurorum, Vetiveria zizanioides, Sporobolus marginatus,
Polygonum plebium, Ranunculus scleratus, Anagallis arvensis, Juncus
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etc. which have become naturalized along the river sides at many places.
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Vegetation of ponds, lakes and canals have free floating plants such
as Aponogeton natans, Lemna paucicostata, L. trisulca, Spirodela
polyrrhiza, Wolffia microscopica, Trapa natans var. br‘spinasa
Eichhornia crassipes and Azolla pinnaia. Suhi‘ﬁﬁi’ﬁ,ﬁu il_}ful'ﬁpll}’LU:i in-
clude species of Vallisneria, Zannichellia, Ceratophyllum, Hydrilla,
Potamogeton and Najas. Plants rooted in the mud with floating parts in-

clude Potamogeton nodosus, Ipomoea repitans, Lophotocarpus

ruvsmoarnere Komriddreina eoaaittitnlra fsrnbraos snrobali and Afxmeifa-y
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minula.

The margin of canals, lakes and ponds have a rich vegetation consist-
ing of amphibious plants, This reed swamp flora comprises of Typha
elephantina, T. angustata, Echinochloa crusgalli., Scirpus spp.,
Fimbristylis dichotoma, and species of Cyperus, Hemarthria, Cynodon,
Verbascum, Phyla, Alternanthera, Glinus, etc.

The vegetation of marshes consists mainly of Typha angustata, T.
elephantina, Monochoria vaginalis, Sagittaria sagittifolia,
Lophotocarpus guayanensis, Bacopa monnieri, Veronica anagallis -
aquatica, Hemarthria compressa and Fimbristylis dichotoma,

Tree such as Tamarix, Acacia, Prosopis, Ficus, Dalbergia and
Eucalyptus are often planted along the canal tanks, where they grow very
well,

Ruderal Plants

A characteristic ruderal vegetation develops in places which are sub-
Jected to change from time to time, such as waste places around villages,
towns, old garden sites, along railway lines and roads and in fallow fields.
Xanthium strumarium, Solanum virginianum, Cannabis sativa,
Amaranthus spinosus, Erigeron bonariensis, Cassia obtusifolia,
Argemone mexicana and Croton bonplandianum are the common plants
found in such habitats.

Sometimes escapes of cultivation like Lycopersicon esculentum,
Ricinus communis Coriandrum sativum and Sesamum indicum are also
found growing on waste places.
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Cultivated Taxa

Most of the area under Punjab is irrigated by network of canals and
tubewells and is extensively and intensively cultivated. The Kharif crops
include Pennisetum typhoides (Indian millet, Bajra), Sorghum vulgare
(Great miliet, Jowar), Oryza sativa (Rice, Chawal), Zea mays (Corn, Makki),
Gossypium (Coiton, Ruin), Hibiscus cannabinus {Roselle hemp, San),

Pm:l‘nfnrrn l'lﬂl{"ﬂﬂ IQHH I'I.ﬂrhﬂ Qﬂﬂ\ Qgrﬂqrum ll’l‘!;].l""l.lm {QEEQ'I'PH TII‘

FRArbslsl vhy o Ly SEmIify SIS
Vigna unguiculata {Cowpea, Lobia), Cajanus cajan. (Pigeon pes, Thur)
Vigna mungo (Mung), Vigna rilobata (Urad), eic. The Rabi crops
include Triticum aestivion (Wheat, Gahun), Hordeum vulgare (Barley, Jow),
Brassica campestris var. sarson. (Mustard, Sarron), Linum usitatissmum
(Linseed, Alsi), Cicer arietinum (Gram, Changa), Lens culinaris. (Lentil,
Masur), Pisum sativum (Pea, Mattar),Trigonella foenum-graecum
(Fenugreek, Methi), etc. Saccharum officinarum (Sugarcane, Ganna) is
pianied from January to April and harvesied during the following cold season.
A number of garden crops are grown during the cold season as well as
during summer. The chief cold season crops are Allium sativum (Garlic,
Lasun), 4. cepa (Onion, Piaj), Beta vulgaris (Beet root, Chikundar), B.
vulgaris var. rapa (Sugar Beet, Shakarkandi), Daucus carota (Catrot,
Gayar), Brassica oleracea var. botrytis (Cauliflower, Phool-gobhi), Brassica
oleracea var. capitata. (Cabbage, Bandagobi), Raphanus sativus (Radish,
Mooli), Coriandrum sativim (Coriandur, Dhaniya), Brassica juncea (Leaf
mustard, Sarson), Spinacia oleracea (Spinach, Palak), etc. During the
summer, a number of cucurbits are grown. These include Citrullus lonatus,
(Water melon, Kharbuza}, Momordica charantia. (Bitter gourd, Karcla),
Luffa acutangula, 1. aegyptiaca. (Ghiatori), Cucumis melo (Melon,
Kharbuza), C. melo var. momordica (Phunt), C. melo var. flexuosus
(Kakri), Trichosanthes dioica (Palwal). Common constituents of the present
orchards include Ciprus aurantifolia (Lime, Nimbu), Citrus reticulata
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Ar), Psidium guajava (Guava, Amrood), Punica granatum. (Pomegran-
ate, Anar), Vitis vinifera (Grapes, Angur) and Ziziphus mauritiana
(Indian Jujube; Ber),

The common weeds associated with these crops are species of
Cleome, Corchorus, Polycarpaea, Justicia, Digera, Celosia, Crotalaria,
Trianthema, Aeschynomene, Gisekia, Euphorbia, Heliotropium, Leucas,
Desmasracﬁya Potentilla, Cotula, Anagalis, Sisymbrium, Spergufa.
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Lolium, Melilotus, Vicia Medicago, Trigonella, Cirsium, etc.
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Plantations form one of the most conspicuous aspect of the vegeta-
tion of Punjab. Extensive strip and block plantations have been raised through-
out Punjab in waste places existing along the railway lines, canals and
roads, Azadirachta indica, Dalbergia sissoo. Acacia nilotica spp. indica,
Albizia lebbeck, Prosopis juliflora and Eucalyptus spp. (mainly Euca-
hiptus tereticornis) are commonly planted in strip plantations, whereas com-
mon constituents of block plantations are Ziziphus mauritiana, Dalbergia
sissoo, Acacia farnesiana, A. leucophioea, A. modesia, A. nilotica spp.
indica, Prosopis glandulosa, P juliflora, Eucalyptus spp., Syzygium
cumini, Broussonetia papyrifera and Morus alba. Except Eucalyptus
spp., all other plants are capable of regeneration by seeds and are
frequently naturalized in the piantations. The regeneration of the pianted
elements and the successful colonization of the alien flora frequently give
the block plantations the look of natura) forest.

FLORISTIC DIVESITY

The total angiosperm flora of Punjab including both indigenous and
naturalised plants comprise of 1843 species and 43 varieties belonging to
940 genera under 165 families (Sharamna, 1990). Table I gives the number

of families, genera and species under Dicotyledons, Monocotyledons, Gym-

nosperms and Pteridophytes.

Table 1
Statistical synopsis of the flora

Families (Genera Species

Taxonomic group No. Yo No. Y No. %
ANGIOSPERMS 165 8967 940 97.50 1843 OR.08

Dicot 134 7282 743 77.07 1406 74.82

Monocot 31 16.85 197 20.43 437  23.26
GYMNOSPERMS 8 435 1 115 20 107
PTERIDOPHYTES 11 597 13 135 16 0385
Total 184 1060.00 %4 100.00 187¢ 100.00

The ten dominant families are given in table I and compared with

dioining regions ar nd ten daminant genera of Pl_lpjab are gn;gg! in table TIT.
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Dotwinant familics of Funjab and Adjscent Kegions
Si.. Pumab Punjab Plains Upper Gangetic Rajasthan
No. (Sbarma,1990) {Funjab and Plain

Haryana)

. *Leguminosse {5.l) 212 Leguminozae Gramineae {raminese
2. Graminess 163 Cramineas Leguminccns Leguininoene
), Compositas 142 Compositas Compositze Compositas
4.  Huphorbisceae 62 Cyperactis Cyperaceas Cyperaceat
5. Cyperscess 42 Mahacese Euphorbiacess Acsnthaceas
6.  Acanthaceae 45 Acanthaceae Acanthacese Euphorbiaceae
A Malvacen 42 Euphorblaceae Lahiatae Convolvuiateas
g Convolvulacess A0 Convohulaceas Scrophulariaceas Sorophulariacaas
4.  Labiatag EY) Scrophulariaceas Convolvulaceas Ialvaceas
1. Scrophularizcean v Amaranthaccac Malvaceae Lahiatae

*Family Lepumninusm: is weala] here Sersa faie with Papllcoovideas icpeescubed by 137 species, Cacsalpinaidens by 446 species and Mimoseidae Ly 22
Speies.

LEl
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Table I1I
Dominant Genera
SLNo. Name of the Genera No of species
1. Cyperus 33
2. Ipomoea 23
3. Euphorbia 21
4, Ficus 17
5. Eragrosiis 14
6. Indigofera 13
7. Fimbristylis i2
8. Crotalaria 10
9. Sc.frpus 10
10. Heliotropium 9

PHYTOGEOGRAPHICAL AFFINITIES

Although the state of Punjab is not as rich in biodiversity as peninsu-
lar India or eastern India, but even then the region is of special significance
as is evident from the occurrence of so many types of floral elements.
Even, a number of new world elements have established very well in their
new home.

The analysis of phytogeographical elements in the flora of Punjab has
been given in Table IV. These elements can be easily grouped under four
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ment and iv/ General element.

The Indian element is not very well represented in the state, probably
due to extreme climatic conditions and dry, sandy substratum. Their presence
is more in Punjab Shivaliks as compared to semi-arid region .

The percentage of Eastern or Indo-Malayan element is almost double
than that of Indian element. The representation of this group is more towards
Shivaliks as compared to semi arid Punjab.

The Western element which comprises of African, Mediterranean,
Oriental and European species is fairly well represented in the flora of
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Punjab. This probably is because of similar climatic conditions in Africa,
Mediterranean region and the state.
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1e (eneral element is most conspicuous and includes cosmopolitan,
Temperate and Tronical enopipt The onnmnnnhmn qpp-r*-!p-q are either
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n,aturallzed ones Or are aquatic in nature,

The occurrence of 50 many types of floral elements in Punjab is
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seasonal changes in climate, Indo-Malayan elements generally develops
during monsoon period and seck shelter in humid places. Dry and hot
conditions favour the African element in extending into semi-arid Punjab.
The fair representation of temperate and Mediterranean -Oriental -European
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our area. The new world elements have established themselves very well
because of favourable climatic conditions in their new homes, In conclusion,
the flora of Punjah can be categﬂrizcd as a transition zone between warm
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and humid south Asia and COICIBI, Sﬂml-ﬂl'!d, Middle -Eastern countries. The
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elements (26.2%).
Table IV

Major ciemeats of the flora*
Elements No. of species Percentage
Endemic 3 4+ (1 subsp.) 0.27
Indian 83 742
Indo-Malayan 263 23.51
North African-Indian desert 106 9.47
(Saharo-Sindian)
Tropicat and north African- 50 447
Indian desert (Sudafio-Deccanian)
Tropical Africa - India 43 3.84
Tropics of the old world 209 18.68
Warm countries 13 1.16
Pantropical 114 10.19
Subtropical and Temperate 7 0.62

Meditesranean 22 1.97
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Elements No. of species Percentage
Oriental i1 0.98
Europe 62 5.54
Costnopolitan 30 2.62
America 53 4.73
Himalayas 31 277
Temperate 19 1.70
* Sharma and Rajpal - 1995
Table V
Analysis of floral flement*

No. Floral element No. of sp. Percentage
[. INDIAN 117 10.46

a. Endemic

b. Himalayan

¢. Indian
. EASTERN 203 23.51

(Indo - Malayan)
I11. WESTERN 294 26.27

a. North African - Indian Desert

(Saharo - Sindian)
b. Tropicat and North African-Indian
Desert (Sudano - Deccanian)

¢. Tropical African-Indian

d. Mediterranean -Oriental-European.
IV. GENERAL 445 39.76

a. Tropical

b. Warm countries

c. Temperate

d. Cosmopolitan

Total 1119 100.00

*Sharms and Rajpal - 1995
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ECONOMIC USES

There are number of plants which are used for various purposes and
which can play vital role in economic development. Acacia catechu,
Acacia nilotica subsp. indica, Tamarix aphyila are used in the tanning
industry. Inedible oils extracted from Argemone mexicana, Citrullus
colocynthis, Azadirachta indica, Cymbopogon martinii, Vetiveria
zizanioides can be economically exploited.

A number of species are used in Ayurvedic and Unani system of
medicines, as well as household remedies e.g., Cocculus pendulus, Viola
serpens, Abutilon indicum, Sida cordifolia, Linum usitatissimum,
Azadirachta indica, Mangifera indica, Aegle marmelos, Acacia catechu,
A. modesta, A. nilotica ssp. indica, Mimosa himalayana, Abrus
precatorius, Gisekia pharnaceocides, Cuscuta reflexa, Datura
stramonium, Solanum surattense, Withania somnifera, Salvadora
oleoides, Heliotropium strigosum, Trichodesma amplexicawle, Adhatoda
zeylanica, Barleria cristata, Nepeta hindostana, Salvia plebeja,
Boerhavia diffusa, Euphorbia helioscopia, Asparagus racemosus,
Plantations of Eucalyptus spp., Acacia nilotica. ssp. indica, Albizia
lebbek, Prosopis juliflora, Dalbergia sissoo, Broussonetia papyrifera,
Populus nigra (cv. italica) provide substantial early returns with nominal
investament. Dalbergia, Eucalyptus and Papulus in particular have become
the trees of the farmers.

Table VI
Some useful plants

Name of the species Uses

Abrus precatorius Seeds applied in fistula. Roots used as sub-
ctitnts for llaunorice
stitute for liquorice.

Acacia catechu. The extract applied in dying, in medicine
as an astringent, externally as ointment on
bruises.

A. milotica ssp. indica Leaves are fodder for goats and sheep.

Bark is used in tanning. Gum is given in
cough. Timber is hard, strong and durable.
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Name of the species

Uses

Achyranthes aspera

Araoruc  calomus
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Adhatoda zeylanica

Aegle marmelos.

Ammania auriculata

Apium graveolens

Argemone mexicana

Azadirachta indica
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Butea monosperma

Calotropis Procera

Capparis decidua

Cissampelos pareira.

Crotalaria burhia

Cuscuta reflexa

Dried plant is given locally to chiidren in
colic.
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Leaves are given in coughs,

Leaves are offered to Lord Shiva. The pulp
of the fruits fresh or dried is used in diges-
tive disorders.

The plant used in blisters.

Roots are considered alterative and div-
retic and given in colic, seeds act as stimu-
lant and cordial.

01l extracted from seeds is applied on erup-
tions and ulcers.

Leaves applied on boils. Seed oil and infu-
sion of leaves are used for medicinal

purposes.
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are made into plates.

Flowers yield a yellow dye. Decoction is
given  in diarrhoea.

Silky floss of seeds is used to stuff pil-
lows. Bark of the roots ts used as medi-
cine.

The ripe fruit made as pickle with mus-
tard oil.

The roots used i tonic.
Ropes are made from the bark.
Seeds are boiled and used as carminative.
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Name of the species

Uses

Datura stramornium

Eupharbia helioscopia

E. parviflora
Malva parviflora
Mimosa himalayana
Plantago major
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Tinospora cordifolia

Withania coagulans

W. somnifera

Leaves are applied to boils and ulcers.
Seeds are given in asthmatic com-
plaints.

Root is given as anthelmintic. Milky juice
is applied on eruptions.

Given with milk to children for colic.
Seeds used in coughs.

Bruised leaves are applied to burns.

Leaves are applied to bruises.
Used for making baskets, chairs

The roots and extract are considered tonic
and febrifuge.

The seeds are considered stomachic,
leaves are given as a febrifuge.

It is considered aphrodisiac and also given
in lumbar pains.

ENDEMISM

Chatterjee (1939) has listed 134 dicot genera as endemic to India.
Out of these only few like Butea. (Leguminosae), Qugeinia (Leguminosae),
Caesulia (Compositae), Glossocardia (Compositae), dechmanthera
{Acanthaceae) occur in Punjab. There are only four endemic taxa in the

flora of Punjab state. These are

a£_________F_ ¥ i S

Argyrolobium album (Leoguminosac)

Hibiscus hoshiarpurensis (Malvaceae)
Panicum maximum, ssp, pubescens (Gramineae)
Rumex punjabensis (Polygonaceae)
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THREATENED AND RARE TAXA

All the endemic taxa listed above come under this category. Moreo-
ver, following taxa also need mention here

Anogeissus sericeq var. Combretaceae Rare
rummularia
Convolvulus microphyllus var. Convolvulaceae Rare
deserti
Withania coagulams Solanaceae Vulnerable
Tecomella undulata Bignoniaceae Endangered
Sesamum mulayanum Pedaliaceae Yulnerable
Folypogon monspeliensis var, Gramineae Rare
indicus
CONSERVATION

Because of rapidly expanding agricuiture and under the influence of
biotic factors, the forest area in the state has been constantly under threat.
The destruction is not restricted only to the trees species but original plant
cover has been thoughtlessty and ruthlessly destroyed for industrialization
urbanization and agriculture. The natural forests are the custodians of
biodiversity in the region and the source of innumerable articles of daily
need. It is imperative, therefore, that the dwindling forest areas must be
augmented through proper utilization and conservation. Following are the
sanctuaries established for protecting the wild flora and fauna in Punjab.

Abohar Wildlife sanctuary : This is by far the largest protected
area of Punjab covering an area of 186 sq km in Ferozpur district near Indo-
Pakistan border. The vegetation consists of dry deciduous scrub and semi -

arid
L

I o a - L " TLT n " ™
1€ Slements. The sanctuary is the home of Wolf, Desert Cat, Black buck
and many species of birds.

_ Bil: bunerheri Wildlife sanctuary : It has an area of 6.5 sq km in
Patiala district near the border with Haryana. The vegetation consists of

dry deciduous serub, secondary dry deciduous forest and dry grassland.

Wildlife consists of Wolf, Nitgai, Sambizar, Wild boar and number of birds
SPECIEs.
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Bir Gurdial Pura Wildlife sanctuary : This is another small
sanctuary in Patiala district near the border with Haryana. It covers an area
of about 6 sq km.

Bir Motibagh Wildlife sanctuary : This sanctuary is spread over
6 sq km area and is situated in Patiala district. Wildlite includes Wolf, Nilgat,
Sambhar, Rhesus monkey and Wild boar.

Harike lake Wildlife sanctuary : With an area of 86 sq km this
sanctuary is located around the Harike Wetland in Amritsar district. There

a mesmonnl fh marads e oftathao fa that oFf a natianal narlr YVaoafakian
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consists of dry riverine forest and swamps and marshes. This sanctuary is
the house of many resident and migratory species of aquatic birds and reptiles
and fishes.

Takhani Rahampur Wildlife sanctuary : It is the smallest wildlife
sanctuary of Punjab with an area of around 4 sq km.

Drastic environmental changes in the forests of Punjab have been
hertaodt At by man Baturaen 1070, '7"1 tn 27 _24 thara l'\nrl haan &KL vadiirtinn
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in forest cover. Primary forests have almost disappeared and are being
replaced by exotics like Eucalyptus and Populus. The regeneration of
native forest species is nullified by the clearing of ground flora. It is a com-
mon phenomenon that nurseries are filled with seedlings of Eucalyptus
species, and other exotics. Most of the afforestation programmes are urban
-oriented with emphasis on ornamental flowers and fruit trees, and when it
comes to forest land and waste lands, it is in the form of creating plantations

which are revenue oriented. There is urgent need and necessity to rejuve-
nate the natural ecosvstems in the state, If lefi undisturbed our forests, the

ARESLERA LRE T e F v LA ERA AR heF Bk R Ll E T R L Rl W ek Rl

repositories of Biodiversify wiil regenerate themselves as flarge “ forest
continuums “ and not in isolated patches of parks and sanctuaries.
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RAJASTHAN

V. Singh
R. P. Pandey

Rajasthan is one of the largest states of India, occupying an area of
about 3,42,274 sq km i.e. nearly 11 percent of total area of India, located
between 23° 3' 30° [2' N, latinde and 69° 30’ 78° 17" E. longitude.
Phytogeographically, it forms the eastem extremity of great arid and semi-
arid belt of the world; the Great Sahara desert belt passes through the
western part of the state. The most striking geological feature is the
Aravalli range - the oldest folded mountain range in the world, which in-
tersects the state diagonally end to end north-east to south-west into three-
fifth north-western desertic zone and two -fifth eastern semi-arid region.
The elevation of Aravalli range gradually decreases in north- east direc-
tion, as it is 1772 m at Mt. Abu, 1100 m at Bijapur, 913 m at Harshnath
and 792 m at Khetri; the elevation further decreases to 335 m at Dehli
beyond the boundaries of the state in north-east direction. Aravalli is com-
posed of metamorphosed rocks of Aravalli, the Raialos and the Delhis,
Banded Gneissic complex and Bundelkhand Gneiss, both pre-Aravalli for-
mations, are concealed at great depth indicating that Aravalli and subse-
quent later rock formations and structures have been bulit up over them.

The north-western region, which is called as Rajasthan desert or
Marusthali, occupies an area of about 1,96,150 sq km and is covered with
vast streiches of sand and shifting and stabilized sand dunes of various
types, magnitude and orientations viz. parabolic, ongitudinal, barkhan,
transverse, etc. The Jurassic and Eocene rocks protrude here and there

above the sandy and hummocky plains of aeolian origin. The soils are
typical desert soils and grey-brown desert soils containing 90 -93 percent

sand and 10-5 percent clay, high percentage of soluble salts and high pH
value. Another important topographical feature of the desert is the pres-
ence of salt lakes viz. Sambhar, Degana, Kuchaman and Didwana, which

narrate the past geological history of the area,

The area in the north-east, east and south -east of main Aravalli
range presents a topography of isolated chain of outliers of Aravallis, un-
dulating tectonic plains and alluvial plains or agricultural plains. Vindhyan
hills, which constitute & vast sedimentation formation of sand stones, shales
and lime stone, also enter in the south-east and spread out westwards.



1384

The soils are typically red and vellow, ferruginous red, mixed red and
black, medium black and alluvial which have gc-od water holding capac-
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ash, iron oxide, phosphorus, nitrogen and humus.

There is no perennial river in the west of Aravalli; the only signifi-
cant seasonal water course is the Luni river which originates at Ana sagar
at Ajmer and ends itself in brine near the Runn of Kutch. In the east of
Aravalli, the river Chambal and its tributaries viz. Kali Sindh, Parbati,
Banas, Mej, Parvan, etc, form a network in the area. The river Chambal
originates in Vindhyas in Madhya Pradesh and joins the river Yamuna in
Uttar Pradesh. Another major river is Ban Ganga which rises in Jaipur
district and flows eastwards through Bharatpur and Dholpur to join
Yamuna in Uttar Pradesh. The river Mahi and its tributaries viz. Anas,
Som, etc, form network in the southern part of Rajasthan, The bottom
and beds of most of the rivers and tributaries are stony. In the hilly tracts
they form deep gorges and in plains the ravines which are very conspicu-
ous in Kota, Sawaimadhopur and Dholpur districts,

Except salt lakes as described above, there are no natural fresh
water lakes in Rajasthan. The man-made major artificial lakes viz.
Jaisamand, Udaisagar, Pichhola and Fateh sagar in Udaipur district, Ana
sagar, Pushkar, Visal sagar and Faisagar in Ajmer, Balsamand, Sardar
Samad and Kailana in Jodhpur, Jaisamand in Alwar, Nakki at Mt. Abu,
Gajner in Bikaner, Aklara sagar and Ummed sagar in Kota district are
chiefly used for irrigation and drinking water and, therefore, frequently
cleared by way of weed removal. In Rajasthan the man-made wetlands
occupy an area of 1,00,217 ha. and natural wetlands about 14,027 ha.
only. There are several neglected, rather small tanks, ponds, ditches’and
low lands spread all over the state which present variable emporia for
wetland biodiversity.

The climate of desertic zones in the west of Aravalli is character-
ized by extremes of temperature-mean maximum 33.4°C and mean mini-
mum 18.9°C, low rainfall 342 mm mean annual, high evapo-transpiration
i.e. 1368 mm mean annuat, low relative humidiy i.e. 35 to 60 percent and
high wind velocity i.e. 10.7 km/hr average annual. Such climatic condi-
tions are rather adverse to support any appreciable biodiversity. The
climate in the east of Aravalli is semi-arid with mean annual maximum

and minimum temperatures 30°C and 15°C respectively, mean annual rmn—
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velocity about 7.5 km/hr. Such a climate is suitable for comparatively dens
dry deciduous vegetation.

VEGETATION
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vanable chmanc edaphic and topographic conditions which have attracted
the attention of botanists and plant geographers since long back. The ear-
liest recorded information on botanical exploration in Rajasthan is about
Jacquemont’s journey in 1832 from Dehli to Bombay via Ajmer and
Neemuch. Later King (1879), Brandis (1874), Duthie (1886, 1903 -29),
Macadam (1890), Adams (1899), Blatter and Hallberg (1918 -21), Parker
(1918), etc. botanised the area. During recent years a large number of pub-
lications dealing with flora, floral composition and ecology, etc. have been
published which are reviewed by Jain (1972}, Bhandari (1978), Majumdar
(1979), Shetty and Pandey (1979) and Sharma (1980). Shetty and Singh
(1987- 93) have further enriched our knowledge regarding the

ﬁl-lutnrl |u-=-rmhr of Raiacthan A< such so far more than 80 per cent of the
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total area of the state has been well explored. The districts l1ke Banswara,
Barmer, Bhilwara, Bikaner, Bundi, Hanumangarh, Churu, Jaisalmer, Jaipur,
Jalore, JThalawar, Jodhpur, Kota, Nagaur, Pali, Sawaimadophur, Sri
Ganganager, Tonk, Udaipur have been thoroughly explored, while the dis-
tricts viz. Ajmer, Alwar, Bharatpur, Dausa, Jhunjhunu, Sikar, Sirohi have
been partly explored i.e. more than 50 per cent. The districts of Dholpur,
Chittorgarh and Dungarpur have, however, been very poorly explored i.e.
less than 25 per cent and, therefore, priority should be given on the study
of phytodiversity of these districts. The main agencies engaged in explo-
ration work in Rajasthan include Botanical Survey of India, different Uni-

versittes located at Jodhpur, Jaipur and Udaipur and some Colleges lo-
cated in the state.

At iy

For the sake of convenience, the vegetation of Rajasthan can be di-
vided into foilowing heads

1. The Western sandy desert
The vegetation in arid regions is sparse consisting mainly of stunted,
thomy or prickly shrubs and perennial herbs capable of draught resist-

ance. Trees are few and scattered. The ephemerals come up duting rainy
season, complete their life cycle before the advent of summer and major
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arca is once morce transformed into open sandy plain, desolate and barren.
The vegetation of Thar desert is edaphic controlled and sand-dunes and
sandy plains form. the most spectacular landscape where shrubs like
Calligonum polygonoides, Calotropis procera, Capparis decidua,
Clerodendrum phlomidis, Haloxylon salicornicum and Lycium barbarum
form associations of their own or with scattered tree species of Acacia
senegal, Prosopis cineraria, Salvadora oleoides, etc. Besides these, Aerva
Javanica, Citrullus colocynthis, Crotalaria burhia, Dipterygium glaucum,
Farsetia hamiltonii, Indigofera argentea, I, cordifolia, Leptadenia
pyrotechnica, Melhania demhamii, Sericostoma pauciflorum, Tephrosia
Jalciformis, etc. are the main undershrubs and woody herbs which fairly
grow in abundance. The common grasses which play an important role in
binding the sand are Cymbopaogon jwarancusa, Dactyloctenium aegyptivm,
D. scindicum, Lasiurus sindicus, Latipes senegalensis, Panicum
antidotale, P. turgidum, several species of Aristida and Cenchrus. Among

sedges Cyperus arenarius and C. conglomeratus need special mention for
ﬂﬂ“f' ki'l'lfl'l'l'll"'
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The base of dunes and interdunal gaps support more luxuriant

vegetation described above due to greater availability of moisture. Some
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nummularia, Prosopis julifiora, etc. may also be encountered in such
habitats.
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tion; the pioneer species to colonise thasa dunes are Cyperus arenarius,
Cenchrus biflorus, Crotalaria burhia, Aerva javanica, Leptadenia
pyrotechnica, Citrullus cat‘ac}m!his etc. The obstacle sand dunes formed
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established more quickly due to availability of large amount of water flow-
ing down the hills. They present a mixture of typical sand-dune and rocky
vegetation where Anogeissus pendula, Balanites aegyptiaca, Grewia tenax,
Maytenus emarginatus, Ephedra ciliata, etc. associate the typicail sand-
dune vegetation described above.

Many isolated hills of low elevation, rocky ridgas and rock outcrop
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Jaisalmer platean, Barmer hills, Jalore hills, Kailana-Jodhpur-Mandore
plateau. The most characteristic lithophyte on such habitats is Euphorbia
caducifolia which forms thick shrubbaries supporting climbers like
Sarcostemma viminale. In addition, the trees and shrubs like Acacia
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senegal, Anogeissus pendula, Capparis decidua, Commiphora wightii,
Grewia tenax, Maytenus emarginafus are also encountered, Many other
climbers viz. Abrus precatorius, Commicarpus verticillatus, Melothria

maderaspatana, Rhynchosia minima, Rivea hypocrateriformis, etc,
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rather greater diversity in comparision to sand-dune habitats viz.
Achyranthes aspera, Anticharis senegalensis, Barieria acanthoides, B
prionitis, Cleome brachycarpa, Corbichonia decumbens, Corchorus
depressus, Lepidagathis trinervis, Lindenbergia indica, Schweinfurthia
papilionacea, Seddera latifolia, Sida cordata, Tridax procumbens, etce.
Among grasses Enneapogon brachystachyus, E. elegans, Melanocenchris
Jacquemontii, Oropetium thomaeum, Stipagrostis hirtigluma, species of
Aristida etc. are characteristic of rocky and hilly habitats.

The gravelly plains maintain a mixture of lithophytic and sandy veg-
etation since gravel forms a thin layer on thick sand profile as a resulf of
sorting action of wind. The common tree species in gravelly habitats
include Prosopis cineraria, Salvadora oleoides, Capparis decidua,
Maytenus emarginatus, etc. They are very widely distributed and are
under great biotic pressure. The growth of shallow rooted undershrubs
and herbs which feed on gravel resembles very exactly the lithophytic
vegetation of rocky and hilly tracts with some characteristic additions of
plant species like Cleome viscosa, C. scaposa, Heliotropium strigosum,
Limeum indicum, Monsonia senegalensis, Odontanthera varians, Salvia
aegyptia, Tephrosia purpurea, etc. Some herbaceous plants of gravel are
prostrate and star-like viz. Euphorbia clarkeana, E. granulata, Indigofera
cordifolia, Mollugo cerviana, M. nudicaulis, etc. The grass-legume
association is also very prominent in some graveily habitats,

The other important habitats in western sandy desert are saline
low-lands and depressions. The Sambhar lake, Pachpadra, Lunkaransar,
Kuchaman, Didwana, the northern tip of the Runn of Kutch butting into
Barmer and Jalore districts are the some important saline habtitats which
maintain characteristic phytodiversity viz. Chenopodium album, Cressa
cretica, Haloxylon salicornicum, Limeum indicum, Peganum harmala,
Portulaca oleracea, Salsola baryosma, Sesuvium sesuvioides, Suaeda
Jruticosa, Trianthema portulacastrum, Zygophyllum simplex, etc. and
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2.  The Aravalli range

The second physiographic region of botanical interest is the Aravaili
range which runs diagonally across the state from Champaner in Gujarat
in the south-west to near Dehli in the north-east for a distance of about
692 km. Within Rajasthan, the range runs from Khed Brahma in the south-
west to Khetri in the north-east. On Khetri hills (792 m) the vegetation is
scrubby and highly degraded. The top of hills are practically barren, while
on slopes where some sand and moisture accumulate, the trees and shrubs
like Acacia leucophloea, A. senegal, Balanites aegyptiaca, Capparis
decidua, Euphorbia nivulea, Grewia tenax, Justicia adhatoda and
Securinega leucopyrus may be noticed. On Harshnath hills (313 m) south-
west wards, the floral composition resembles Khetri hills up to 600 m,
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are replaced by Dichrostachys cinerea, Euphorbia neriifolia, Triumfetta
rhomboidea, etc. in association with few tree species like Anogeissus
latifolia, A. pendula, Prosopis cineraria, Wrightia arborea, etc., which
are stunted at lower elevations. Further south-westwards at Kho (920 m),
Raghunathgarh (1055m) and Todgarh, the scrub vegetation merges to some
extent with deciduous type. The vegetation of these hills include
Anogeissus pendula, Acacia leucophloea, Bauhinia racemosa,
Boswellia serrata, Commiphora wightii, Dichrostachys cinerea, Mimosa

hamata, Rhus mysarensis, Securinega leucopyrus, Sterculia urens, etc.

From Bijapur forest range (1100 m) to further south-west wards,
-the hills are covered with mixed deciduous forest dominated by Anogeissus
penchdda in association with Aegle marmelos, Anogeissus latifolia Bauhinia
racemosa, Boswellia serrata, Butea monosperma, Cassia fistula, Diospyros
melanoxylon, Mitragyna parvifolia, Wrightia tinctoria, etc. Mt. Abu
(1727m) at south-western border of the state is the highest peak where
vegetation falls into fairly distinct elevational zones. The cheif compo-~
nents upto 1300m are the same as between Bijapur and Mt. Abu, but above
it the vegetation gradually changes to subtropical evergreen type with char-
acteristic species like Carvia callosa, Crateva nurvala, Flacourtia indica,
Girardinia zeylanica, Jasmimum humile, Kydia calycina, Lannea
coromandelica, Mallotus philippensis, Mangifera indica, Rosa brunoni,
R involucrata, Syzygium cumini, Trema orientalis, ete.

3. The area in the east of Aravalli

Several parallel outliers of Aravalli from Ajmer onwards spreading
to south and south-east, Bhorat plateau (1225 m) spreading over Udaipur
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and Banswara districts, Deccan plateau over Kota, Bund1 and Jhalawar
districts, Vindhyan scarpland (350-580 m) between Banas and Chambal
rivers spreading over Bharatpur, Dholpur and Sawaimadhopur districts,
north eastern hilly region (300-800 m) over Alwar and Banas basin (582m)
spreading over Ajmer, Tonk, Jaipur and southern part of Alwar constitute
the third physiographic unit of biological interest. The vegetation on the
outliers is mixed deciduous type typical to Aravalli hills as described ear-
lier. However, at certain places Boswellia serrata dominates on Bhorat
plateau with some interesting associates like Albizia odoratissima,
Holoptelea integrifolia, Cassia auriculata, Annona squamosaq,
Dyerophytum indicum, Spermadictyon suaveolens, Woodfordia fruticosa,
etc. On Chappan plateau additional interesting prominent species include
Bauhinia racemosa, Dalbergia latifolia, Phyllanthus emblica, Adina
cordifolia, Hymenodycton excelsum, Lagerstroemia parviflora, Madhuca
indica. Terminalia arjuna, eic. The Deccan plateau further maintains
Buchanania lanzen, Dendrocalamus strictus, etc. The vegetation of
Vindhyan scarpland is characterized with degarded and stunted trees and
shrubs like Acacia leucophloea, A. nilotica ssp. india. Balanites
aegyptiaca, Kirganelia reticulata, Meytenus emarginatus, Salvadora
oleoides, etc. In the north-eastern hilly region Euphorbia neriifolia,
Terminalia bellerica, Commiphora wightii, Tecomella undulata,
Colebrookea oppositifolia are rather more abundant than other habitats.
The Banas basin, however, maintains typical mixed dry deciduous vegetation
of Aravallis.

The area in the east of Aravalli receives enough rainfall and main-
tains a large number of permanent and iemporary tanks, ponds and pud-
dles; some of them like Sambhar lake and Pichola lake are of interna-
tional importance and have been selected for conservation under National
wetland management programme. These habitats provide variable empo-
ria for various life forms viz. free floating (Pistia, Utricularia, etc.), sus-
pended submerged (Ceratophyllum, Hvdrilla, Najas, Nechamendra,
Zannichellia, etc.), rooted submerged (Ottelia, Vailisneria, Potamogeton,
etc.), amphibious emerged (Aeschynomene, Hydrolea, Limnaphila,
Sagittaria, Typha, Polygonum, etc.) The species of Nymphaea,
Nymphoides, Potamogeton and Ipomoea represent the group of aquatics
having floating leaves or shoots. Besides these, a number of species which
prefer marshy lands to grow on viz. Ammannia baccifera, Phyla nodiflora,
Coix lacryma-jobi, Hemarthria compressa, species of Paspalidium and
Paspalum, etc. further enrich the floristic wealth of the state.
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The weed diversity is also very interesting in this state as highest
weed density of winter weeds may be noted during January and February
with typical species like Asphodelus tenuifolius, Chenopodium album,
Euphorbia dracunculoides, Fumaria indica, Lepidium sativum, Lathyrus
aphaca, Melilotus alba, M. indica, Oxalis corniculata, Striga angustifolia,
ete, However, the weeds associated with summer crops are few; the im-
portant ones are Alhagi maurorum, Gomphrena celosioides, Solanum
rigrum, S. virginianum, Tribulus terrestris, etc, The density and frequency
of weeds is highest during rainy season; the characteristic species are dervg
lanata, Alysicarpus Iongifolia, Caesulia axillaris, Celosia argenteaq,
Cyperus rotundus, Launaca procumbens, Leucas cephalotes, Oldenlandia
corvmbosa, Oxalis corniculata, Vernonia cinerea, etc. It is interesting to
note that majority of weeds are annual and therophytes. With the advent
of Indira Canal in the desert area, the weed diversity has been further
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Arenaria serpyllifolia, Astragalus tribuloides, Centaurium centaurioides,
Astrocotyle hispida, Hypercuom procumbens, Kochia indica, Lophochloa
pumila, Malcolmia africana, Oenanthe javanica, Psammogeton canescens,
etc.

FLORISTIC DIVERSITY

-

The state of Rajasthan is considerably rich in floral diversity as about
1911 species belonging to 780 genera under 154 families of higher plants
grow over here. Gymnosperms are represented only by Ephedra ciliata.
Among angiosperms, dicotyledonous plants show maximum diversity from
specific level (72.98%) to family level (79.22%).

Table I
Statistical synopsis of the floral diversity

Taxonomic Families Genera Species
group No. % No. % No. %
ANGIOSPERMS 153 99.35 779 9987 1910 9995

Dicots 122 79.22 602 77105 1395 T298

Monocots 3 20.13 177 22.72 515 2697
GYMNOSPERMS 1 0.65 1 013 1 0.05

Total 154 100,00 780 10000 1911 100.00
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Though monocotyledons are very poorly répresented in the area, the
family Poaceae maintains highest diversity in the area containing 296 spe-
cies under 102 genera. The polypetalous family Fabaceae of dicots finds
second place in the state with 173 species and 49 genera. Among
gamopetalous group of dicot plants, Asteraceae maintains highest diver-
sity with 125 species and 62 genera e family Euphorbiaceae (59

species and 17 genera) exhibits maximum diversity among the
Monochlamydaceous group of angiosperms.

Table II
Ten dominant families

Family Genera Species
Poaceae 102 296
Fabaceae 49 173
Asteraceae 62 125
Cyperaceae 15 100
Acanthaceae 30 85
Euphorbiaceae 17 59
Convolvulaceae i2 58
Scrophulariaceae 26 54
Malvaceae 11 53
Lamiaceae 15 43

Among the genera again monocot genus Cyperus (33 species)
maintains highest diversity and dicotyledons stand at second place. How-
ever, contrary to families, the gamopetalous genus fpomoea (28 species)
stands on the second place and polypetalous genus Indigaofera on the third
position. The genus Euphorbia (19 species) shows maximum diversity in
Monochlamydaceous group.

The table I indicates that there is no direct relationship between
different taxonomic levels and the degree of phytodiversity. The families
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like Burmanntaceae, Cannaceae, Musaceae, Iridaceae, Ruscaceae,
Smilacaceae, Juncaceae, Pandanaceae, Butomaceae, Aponogetonaceae
and Zannichelliaceae, among monocots and Magnoliaceae, Berberidaceae,
Cochlospermaceae, Nelumbonaceae,Bixaceae, Residaceae, Vahliaceae,
Averrhoaceae, Haloragaceae, Simaroubaceae, Balanitaceae,
Barrigtoniaceae, Punicaceae, Trapaceae, Passifloraceae, Caricaceae,
Begoniaceae and Alangiaceae in dicots maintain minimum diversity as
they are represented by single species. Futher, the families like
Sphenocleaceae, Spigeliaceae, Hydrophyllaceae, Gesneriaceae,
Martyniaceae, Basellaceae, Phytollacaceae, Piperaceae, Lauraceae,
Proteaceae, Santalaceae, Cannabinaceae, Casuarinaceae and
Ceratophyilaceae also maintain minimum floristtc diversity i.e. more than

28 percent families are floristically monotypic.

Table 11T
Genera maintaining maximum diversity

Name of the No. of Species Position of family
genera in the list of
dominant families

Cyperus 33 4
Ipomoea 28 7
Indigofera 27 2
Eragrostis 23 1
Crotalaria 20 2
Euphorbia i9 6
Fimbristylis 19 4
Acacia 17 -
Alysicarpus 16 2
Heliotrapium 15 -

The maximum diversity within a species was noted in Pavonia
arabica, Convolvulus auricomus, Tribulus terrestris, Alysicarpus rugosus,

Amaranthus hybridus, Barleria prionitis, Justicia diffusa, Polygonum
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plebeium, Pupalia lappacea and Veronica anagallis-aquatica which have
two or more varieties besides the autonyms,

The gene level diversity is more prominent in Cucumis melo,
Citrullus lanatus, Tephrosia purpurea, Cenchrus species and Ziziphus
mauritiana, which is phenotypically reflected in size and shape of fruit,
flower colour etc. indicating possibilities of natural hybridization,

The phytodiversity ratio of species between Monocotyledons to Di-
cotyledons is 1:2,7, of genera 1 : 3.4 and of families 1: 3.9, The
phytodiversity ratio of genera to species is 1: 2.4, which is rather low in
compatrision to the corresponding ratio for whole India (1:7). However, it
is more or less comparable to the ratio for flora for Gangetic Plain region
{1:2.2) and for Gujarat state {1:2.4). It confirms the general rule that, within
the same floral region, the smailer the flora, the smaller the species genus
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PHYTOGEOGRAPHICAL ANALYSIS OF
FLORISITIC DIVERSITY

The vegetation of Rajasthan presents a mixture of four distinct
phytogeographical elements as under (Singh, 1978).

Indian clement 32.56 %
Perso-Arabian element (Western) 30.55%
Indo-Malayan eiement (Easiern) 12.76 %5
General element 24.22 %

The phytogeographical analysis revealed that Indian ciement domi-
nates other adventive taxa as it forms 32.56% part of the flora of Rajasthan.
It mainly consists of the species coming from Kutch, Sindh, Saurashtra,
Maharashtra and neighbouring Gangetic plains. The resemblance in the
list of ten dominant families furhter supports the above veiw (Table IV).
The Himalayan and N.E. Indian species are poorly represented and most
of them grow at Mt.Abu and in subtropical evergreen patches of forest in
the east of Aravalli.



Table IV
Floristic diversity of India, Rajasthan and other neighbouring
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Rajasthan India Gangetic Plain Gujarat
Poaceae Poaceae Poaceae Fabaceae
Fabaceae Orchidaceac Fabacecac Poaceac
Asteraceae Fabaceae Cyperaceae Cyperaceae
Cyperaceae Asteraceae Asteraceae Asteraceae
Acanthaceae Rubiaceae Scrophulariaceae  Acanthaceae
Euphorbiaceae Acanthaceae Malvaceae Malvaceae
Convolvulaceae  Euphorbiaceae  Acanthaceae Euphorbiaceae
Scrophulariaceae Larniaceas Euphorbiaceae Convolvulaceae
Malvaceae Apiaceae Convolvulaceze  Scrophulariaceae
Lamiaceae Brassicaceae Larmiaceae Lamiaceae

The Perso-arabian element {Western element) constitutes 30.55 %
part of floristics of Rajasthan. It includes the species migrated from
Africa, Mediterranean region, Madagascar, North Africa, Arabia, Persia,
Turkey, Indus plain, Sudan and other Asian countries. The Perso-arabian
element dominates over other adventive elements including the Indo-
Malayan element throughout the state except Mt. Abu. However, the
percentage of Western element decreases gradually as one proceeds from
west to east. The ratio of Eastern to Western element in the west of Aravalli
varies from 1:4.4 to 1.6, while in the East of Aravalli it varies from 1:1.7
to 1: 3. Therefore, if Drude’s conclusions that Aravalli range constitutes
the line of demarcation between Indo-Malayan and Perso-arabian element
is correct, one should get Indo-Malayan element in dominance in the east
of Aravalli. The facts are contrary, therefore, authors suggest the line of
demarcation between these two elements some where in the east of
Rajasthan beyond the limits of the state.

The reasons for dominance of Western element in the state may be
(1) large scale destruction of vegetation resulting in exposure of soil where
the original natural flora is gradually replaced by pioneer xerophytic
elements of Perso-arabian and African origin in the modified plant
climate resembling the climate of Libyan desert and Cyrenaica (Das and
Sarup, 1961), (2} the absence of any remarkabie barrier on the western
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boundary of the state to check the migration of Western ¢lements towards
Indian desert and (3) decreasing altitude of Aravalli range and gaps at

certain places which make the Aravalli as an imperfect barrier in the

migratinon of nlant enecies
gration of plant s pecies.

The Indo-Malayan element {Eastern element) constitutes 12.76 %
part of the fiora. It inciudes the species coming from Malaysian Penin-
sula, China, Burma, Thailand Indonesia, Indo-China and other Central,
Eastern and South-east Asian countries,

The percentage of eastern element decreases from east to west as it
is 24 - 33 % in N.E. India, 23-31 % in southern India (Western and East-
ern Ghats), 22 % in Central India, 18.8 % in Eastern Rajasthan which
further decreases to 8.7 % in the west of Aravalli in desert area. The prob-
able reasons for it may be the presence of a land connection and the
resemblance of plant climate between N.E. India and Malaysian
penninsula. The absence of any marked barrier in the west of Eastern
India facilitates its migration in futher westwards direction. However,
rising temperature and low rainfall towards western parts of the country
considerably decrease the percentage of settlement of Eastern ¢lement.
Aravalli range further checks the weatwards movements of Indo-Malayan
element and as such the percentage of Eastern element decreases from
18.8 % in the east of Aravalli to 8.7 % in the west of it. The recent rise of
Himalaya and Siwalik have also put some check on the invasion of
Central and East Asian elements.

The general element finds third position in Rajasthan i.e, 24,22 % .
It includes a large number of cosmopolitan piants and exotics introduced
mainly from Europe, Mexico, West Indies, East- Indies, America, Java,
China, Japan, Philippines, Panama, Cuba, New Granada, Chile, France,
“"“Sentina, Brazil, etc. The highest percentage of this element was recorded
n south-eastern part of Rajasthan (41.82 %) and lowest in northern part
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ENDEMISM

. Mt. Abu, the highest peak (1727 m) between W. Himalaya and
Nilgiri hills and the Rajasthan desert in the west of Aravalli are two main

centres for speciation because of the characteristic topography, geology,
edaphic and climatic factors.
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Table V

Endemic taxa

Name of the species

Distribution

Abutilon bidentatum var, major

A. fruticosum var. chrysocarpa
Alysicarpus monilifer
Var, venosa

Barleria prionitis var, dicantha

Cenchrus prieurii var, scabra
C. rajasthanensis

Cleome gynandra var. nana

Convolvulus auricomus
vat.ferruginosus

C. blatteri

Dicliptera abuensis

Digitaria pinnata var. shettyana

Farsetia macrantha

Ipomoea cariaca
var. semineglabra

Lindernia bracteoides
Merremia rajasthanensis

Oldenlandia clausa
Pavonia arabica

var. glutinosa
P arabica var, massuriensis
Pulicaria rajputanae
Strobilanthes hallbergii

Barmer, Jaisalmer(Amar Sagar),
Jodhpur,

Jaisalmer (Vijorai, Mohangarh).
Jaisalmer (Bara bag).

Alwar {(Kankwari), Barmer,
Bhilwara (Bhilon ki Jhopri),
Jhalawar, Pal, Tonk.

Barmer (Jogi dhora), Jaisalmer
(Chandan), Jodhpur.

Jaisalmer {Nachna), Jodhpur
(Waglab).

Jaisalmer (Amarsagar), Jodhpur

(Lorditank). Barmer, Jaisalmer,
Jodhpur.

Jaisalmer.

Mt. Abu.

Jalore (Sareh Mandir).
Barmer-(Mataji temple),
Jaisalmer (Vinjorai).

Mt. Abu.

Barmer (Behind Mataji temple),
Jodhpur (Sardar samad).

Mt Abu.

Barmer, Jaisaimer, Jodhpur
{Kailana).

Jodhpur (Massuria hill).
Barmer, Jaisalmer, Jodhpur.
Mt. Abu.
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Name of the species Distribution
Veronica anagallis-aquatica Mt. Abu.
var. bracteosa
Ziziphus truncata Jaisalmer (Amarsagar), Jodhpur
{Balasamad).

Out of 134 dicot genera listed by Chatterje (1939) as endemic to
India, only few like Qugenia, Butea, Caesulia, Glossocardia, Petalidium,
Bremekampi and Goniocaulon occur in Rajasthan, Further, it is important
to note that all the endemics of Rajasthan are in threatened stage due to
several biotic and climatic factors and need urgent conservation.

The taxa stil} confined to type localities viz. Comvalvulus blatteri,
Farsetia macrantha, Alysicarpus monififer var. venosa, Ipomoea cariaca
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var. shettyana, Lindernia bracteoides, Dicliptera abuensis, Oldenlandia
clausa, Strobilanthes hallbergii and Veronica anagallis-aquatica var.
bracteosa need special attenation, Any physical disturbance in the type
ecosystems may result in the extinction of germplasm of these species.
Due to the lack of natural basriers in most of the cases, in-sity conser-
vation is a difficult task particularly in the desertic zones where ecosys-
tem is very fragile. The goal may, however, be achieved through their

ex-situ conservation and multiplication of germplasm by biotechnological
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methods.

THREATENED AND RARE TAXA

One of the important cause of threat to some species is their over
exploitation for various purposes. The seeds of Citrullus colocynthis yield
a non-volatile oil which has found a reputable place in soap industry. The
mature fruits are collected on commercial scale and are not only being
used in local industries but also exported to neighbouring states. Since
this species reproduces by seeds. jtg mmllahlnne are nhrmlrmn and are on
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the verge of extinction, No conservation measures have so far been taken
to over come the problem. However, the cultivation of C. colocynthis as
a creeping base crop with rainy season crops like Bajra may not only
remove the danger of extinction but afso be of economic significance since
it will also bind the soil and hold the moisture. Competition with the crop
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is not expected since it is a deep tap-rooted species and crop has shallow

Commiphora wightii well known for gun-resin called ‘Gugal’, is
not only being tapped for extraction of resin in unscientific way but also
the chemicals are applied on incisions to obtain more and more yeild on
commercial scale, which finally lead to the death of plant. The gradual
climatic changes have retarded the growth and seed production. The plant
is also used by local inhabitants for fire-wood. Alt these factors, operat-
ing together, have brought this taxon on the doors of extinction in its

entire range of distribution. So far no conservation measures have been
taken in this area, however, this taxon may be conserved by introducing
this species in protected areas, by preserving the germpiasm in seed banks
and replacing the seeds every year since they have low viability, by
protecting the habitats of its thick populations. This species may also be

multiplied vegetatively and may be grown as a crop.

Ephedra ciliata is being used as a fire-wood on farge scale. A study
revealed that number of female individuals in a population is also rather
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are shrinking to a great extent in its entire range of distributions from
India to Syria.

Tecomella undulata, locally called “Marwar Teak”, is the main
source of timber in the desert. Observations have revealed that its regen-
eration power 15 also very low. Under such conditions, the servival of this
taxon is also unlikely if such factors will continue operating, Maximum
afforestatien is, therefore, most essential to balance the ecosystem.

Further, about eight taxa presumed to be rare and threatended
earlier by Pandey et al. (1981} due to their confinement to single locality
in Rajasthan desert have developed wide range of adaptations during
course of time and have migrated eastwards to semi-arid climate in
Rajasthan and adjoining states and some of them westwards to Pakistan.
These taxa include: Ammannia desertorum, Anogeissus sericeq var.
nummularia, Euphorbia jodhpurensis, Melhania futteyporensis var.
major, M. mangifolia, Psoralea odorata, Sida tiagii, Tribulus
rajasthanensis, etc, The danger of extinction of such eiements is rather
low. However, the life of these taxa may be further insured by multiply-
ing the germplasm and introducing them in the botanical gardens.
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WILD RELATIVES OF CULTIVATED PLANTS

The wild genetic material having potentiality for the improvement
of crops and other cultivated plants is considered as important as endemics
and threatened and endangered plants in the biodiversity convention.
Unfortunately very little information is available regarding wild relatives
and as such difficulties in wtilization and conservation of such genetic
wealth are being realised during present days. The study of floristic
diversity of Rajasthan revealed that for 46 species of crops and other
cultivated plants there are about 65 species of wild relatives which may
be utilized for exchange of genetic material.

Table V1

Important crop plants and their wild relatives

Name of the species

Wild relatives

Abelmoschus esculentus

Allium cepa

Amaranthus caudatus
Cajanus cajan

Capsicim annuum
Carissa congesta
Carthamus tinctorius
Citrullus lanatus
Clitorea ternatea

Corchorus capsularis

Cucumis melo

C. sativus

Curcuma ionga
Echinochioa frumentacea

Abelmoschus ficulneus and A.
manihot

Dipcadi serotinum
Amaranthus hybridus, A.spinosus, A.

tricolor, and A. viridis

Awylosia sericeq and A,
scarabaeoides

Capsicum frutescens
Carissa spinarum
Carthamus oxyacantha
Citrullus colocynthis
C. biflora

Corchorus aestuans, C. olitorius and
C. trilocularis

Cucumis prophetarum

Cucumis callosus, C. setosus
Curcuma amada and C, angustifolia
Echinochloa crus-galli
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Wild relatives

Name of the spet.;ies

Eleusine corocana Eleusine indica

Ficus carica Ficus palmata and F. pumila

Hibiscus canmabinus H. caesius

Lablab purpureus Canavalia ensiformis and C. virosa

Luffa acutangula L. acutangula var. amara

L. cylindrica L. echinata

Medicago sativa Medicago laciniata

Momordica charantia Momordica balsamina, M.
cochinchinensis and M. dioica

Moringa oleifera M concanensis

Morus alba M. indica

Murraya paniculata M. koenigii

Nicotiana tabacum Nicotiana plumbaginifolia

Oryza sativa Oryza rufipogon

Pamicum sumatrense Panicum psilopodium and Digitaria
cruciata

Penniseturn americanum Pennisetum purpureum

Pisum sativum Lathyrus sativus

Portulaca pilosa ssp.grandiflora  Portulaca pilosa sp. pilosa

Saccharum officinarum Saccharum spontemeum

Setaria italica Setaria verticillata

Solanum melongena Solamuns incanum and S. virginianum

Sorghum bicolor Sorghum helepense and S.

Svrvoium ~uming
J.Jb ----------

Talinum paniculatum
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Name of the species Wild relatives

Trifolium alexandrinum Trifolium resupinatum

Trigonella foenum-graecum Trigonella corniculata

Vigna dalzelliona Vigna aconitifolia and V. umbellata

V. radiota Vigna trilobata

Zea mays Coix aguatica and C. giganiea

Ziziphus mauritiana Ziziphus oenoplia. Z. rugosa and Z.
xylopyrus

On the basis of oecurrence of maximum number of spontaneous
hybrids, it may be concluded that cereals and legumes show maximum
cytogenetical relationship with wild plants. The diversity in fruit shape,
size, pulp etc. and seed characters in Cucurbitaceous crops also indicate
possibilities of natural hybridization and thus occupy third place. Moreo-
ver, 3.7 per cent of total flora have agri-horticultural potentiality in
Rajasthan. The maximum diversity was noted for vegetable types and
cereals and millets. Fruit trees also occupy reputable place, however,
fibre yielding plants, spices, fodder and oil-seeds have rather poor
Cytogenetic affinities with wild forms.

ECONOMIC IMPORTANCE

The importance of biodiversity of a region also very much depends
on its economic potentiality which determines the priority areas for con-
servation and input and output ratio of the expenditure done on the con-
servation of the ecosystem. The vegetation of Rajasthan though floristically
not so diversified as that of N.E. India, Eastern Himalaya and Eastern and
Western Ghats, yet a good percentage of wild flora provides food, fodder,
fiber, medicines, stuffing material, alcohol and several micro-forest prod-
ucts like gum and resin, dye, Kattha and Cutch, oil, etc. to the Jocal peo-
ple and some of them have commercial potentiality. The uses of many
more species are still hidden in the depth which will be exposed in future
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Rajasthan are as under

Food plants : The vegetation of Rajasthan contains a number of
plants which are rich in nutritious contents and are consumed as food not
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only during famine, but also during ordinary period. The important ed-
ible wild fruits are Annonag sguamosa, Capparis decidua, Grewia
subinaequalis, Aegle marmelos, Feronia limonia, Ziziphus mauritiana, Z.
nummidaria, Tamarindus indicus, Syzygium cumini, S. jambos, Citrulius
lanatus, Cucumis melo var. momordica, Alamgium salvifolia, Xeromphis
spinosa, Madhuca indica, Mimusops hexandra, Salvadora oleoides, Cordia
gharaf, Rivea hypocrateriformis, Physalis minima, Solanum nigrum,
Phyllanthus emblica, Ficus benghalensis, F. palmata, Phoenix sylvestris,
etc. The seeds of Sterculia urens, Schleichera oleosa, Buchanania lanzen,
Coix lachryma-jobi, Echinochloa colonum, E. crusgalli, Panicum miliare,
P. antidotale, Setaria glauca, S.tomentosa, S. verticillata, Brachiaria
ramosa, Cenchrus biflorus, C. setigerus, Dactyloctenium gegyptium, etc.
are eaten raw or grounded to flour and baked. Quite a good number of

wild species provide fruits which are cooked as vegetable viz. Moringa
nforﬁ_rn Canervolin af.mflnrn I aﬂnmm sativus, Phaseolus trilobatus,

Cassia tora, C. abm;faha, Pmsopm cineraria, Momordica balsamina,
M. dioica, Carissa congesta, Cordia dichotoma The rhizomes of Nelumbo
nucifera, tubers of Ceropegia bulbosa, Dioscorea bulbifera and Cyperus
esculentus are also commonly cooked as vegetable, The tender leaves and
shoots of Fumaria indica, Portulaca oleracea, Amaranthus caudatus, A.
viridis, A. spinosus, Digera muricata, Chenopodium album, C. murale,
Commelina benghalensis, Dendrocalamus strictus, etc. provide vegeta-
bles to the local inhabitants.

Non edible oil : Some plants vield non edible oil which is used in
medicines, varnishes, paints, as lubricant in machinery, for soap making
etc. The important species are Argemone mexicana, Alhagi maurorum,
Citrullus colocynthis, C. lanatus, Salvadora oleoides, Vitex negundo,
Euphorbia dracumculoides, Ricinus communis, Cyperus rotundus,
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Gum and Resin ;: The chief components which yield gum and resin
include: Boswellia serrata, Commiphora wightii, Butea monosperma,
Acacia nilotica, A. senegal, Prosopis cineraria, Pjuliflora, etc.

Tannin : The main tannin yeilding plants are Tamarix aphylla, T.
dioica, T. troupii, Ziziphus mauritiana, Tamarindus indicus, Acacia
leucophloea, Acacia nilotica ssp. indica, Albizia lebbeck, Anogeissus
acuminata, A. pendula, ete,
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Dye : The chief dye yielding species are Cocculus pendulus,
Peganum harmala, Abrus precatorius, Butea monosperma, Indigofera
coerulea, I tinctoria, Wrightia tinctoria, Arnebia hispidissima, Striga
gesnerioides, Achyranthes aspera, Kirganelia reticulata, Phyllanthus
Jraternus, etc.

Fibre : The fibre is a very important item of commerce and indus-
try. In Rajasthan besides fibre crops of Linum usitatissimum, Gossypium
species, Hibiscus cammabinus and Crotalaria juncea, etc., several wild
plants are used by the local people to meet their demand for fibre. The
main fibre yielding species are Abutilon indicum, Aeschynomene indica,
Agave americana, Bombax ceiba, Butea monosperma, Calotropis procera,
Cassia auriculata, Corchorus capsularis, C. olitorius, Cordia dicholoma,
C. gharaf, Crotaiaria burhia, Cryptolepis buchananii, Cryptostegia
grandiflora, Desmostachya bipinnata, Grewia tiliaefolia, Helicteres isora,

Hihicous uiﬂfnhﬂf Iehnocarpus frutescens, Imperata ﬁnhnrf:-;ﬂn

............................ pus frutescens, Imperata
Leptadenia p}wrechmca, Pandanus fascicularis, Pavonia zeylanica, Phoe-
nix sylvestris, Saccharum benghalense, Urena lobara, etc.

Timber : For building articles, agricultural equipments, furniture,
sports goods, boxes, packing cases, tool handles and varied house hold
articies, the main commerical source of timber are Dalbergia sissoo,
Albizia lebbeck, Tecomella undulaia, Tectona grandis, Bambusa
arundinacea and Dendrocalamus strictus, etc. However, several other
species also yield valuable timber and are used by the local people and at
lower scale in the timber industry viz. Acacia catechu, A. !eucaphfaea A
nilotica ssp. indica, A. senegal, Adina cordifolia, Aegle marmelos, Albizia
odoratissima, Anogeissus latifolin, Azadirachta indica, Boswellia serrata,
Bridelia retusa, Butea monosperma, Cordia dichotoma, Dalbergia latifolia,
D. pamiculata, Diospyros melanoxylon, Holarrhena pubesecns, Holoptelea
integrifolia, Hymenodictyon excelsum, Lagerstroemia parviflora, Madhuca
indica, Mitragyna parvifolia, Prosopis cineraria, Soymida febrifuga,
Tamarindus indica, Terminalia arjuna, T, bellerica, Wrightia tomentosa,
elc.

Fire-wood: Exploitation of plants for fire-wood has caused serious
threat to some species viz. Ephedra ciliata, Commiphora wightii and
Tecomella undulata. The villagers usually trek long distances to collect
fuel-wood for their domestic needs and, thus, unaware of consequences,
put heavy pressure on the vegetation. The other plants commonly
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consumed as fire-wood due to high calorific values include Euphorbia
caducifolia, Salvadora oleoides, Capparis decidua, Prosopis cineraria,
P. juliflora, Acacia nilotica ssp. indica, A. tortilis, Ziziphus nummularia,
Anogeissus pendula and Calligonum polygonoides.

Besides many other tree species, during fire-wood crisis shrubs and
woody herbs like Leptadenia pyrotechmica, Calotropis procera, Grewia
tenax, Haloxylon salicornicum, Aerva javanica, Crotalaria burhia,
Tephrosia purpurea, etc. are also not exempted by the local inhabitants
due to limited biomass in the state. Along the Aravalli hills, Holoptelea
integrifolia, Pongamia pinnata, Hardwickia binata, Albizia lebbeck, Butea
monosperma, Cordia rothii are mainly exploited for fire-wood.

Medicine ;: The therapeutic properties of plants have created world-
wide interest about medicinal plants which lead to new source of drug for
wide modern usage. Due to the constant association with forest environ-
ment, the tribals and other local people of Rajasthan have also accured
considerable knowledge of plants and their utility for medicinal purposes.
The medicinal uses of many of the plants may, however, not bg known
outside their restricted community. The important plants which have phar-
macological potentiality include Cocculus pendulus, Argemone mexicana,
Cleome brachycarpa, C. gynandra, C. viscosa, Cadaba fruticosa, Capparis
decidua, Portulaca oleracea, Bergia suffruticosa, Abutilon indicum, Sida
cordifolia, 5. ovata, Corchorus depressus, C. tridens, Grewia tenax,
Fagonia cretica, Peganum harmala, Tribulus tervestris, Zygophyllum
simplex, Oxalis corniculata, Bolanites aegyptinca, Boswellia serraia,
Commiphora wightii, Abrus precatorius, Alhagi maurorum, Butea
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Acacia nilotica ssp. indica, A. senegal, Prosopis cineraria, Citruilus
colocynthis, Glinus lotoides, Dicoma tomentosa, Echinops echinatus,
Salvadora oleoides, S. persica, Calotropis procera, Pergularia daemia,
Enicostema hyssopifolium, Heliotropium eichwaldi, Evolvulus alsinoides,
Datwra metal, Solanum nigrum, S. surattense, Withania somnifera, Striga
gesnerioides, Tecomella undwlata, Pedalium murex, Adhatoda zeylanica,
Barleria prionitis, Clerodendrum phlomidis, Vitex negundo, Ocimum
americanum, Boerhavia diffusa, Achyranthes aspera, Suaeda fruticosa,
Aristolochia bracteolata, Euphorbia caducifolia, E. hirta, Phyllanthus
fraternus, Asparagus racemosus, Cyperus rotundus, Dactyloctenium
aegyptium, etc,



14405

The analysis of density and abundance of economically important
species for availability of raw material revealed that some species may be
utilized on commercial scale and may add to the economy of the state.
These species are Calotropis procera (bast fibre from stem for ropes and
cordages), Saccharum bengalense (leaves as fibre for ropes), derva
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(unripe fruits for pickle), Phvilanthus emblica (fruits for pickle and medi-
cine), Madhuca indica (flowers for industrial alcohol), Anogeissus latifolia
and A. pendula (leaves for tannin), Cassia auriculata (stem bark for tan-
nin), dcacia senegal (gum-arabic from stem), Diospyros melanoxylon
(edible fruits and leaves for biris), Buchanania lanzen (seeds as dry fruit),
Acacia nilotica ssp. indica (gum from stem), Prosapis cineraria (gum from
stem), Commiphora wightii (resin from stem for medicines), Acacia
catechu and A. chundra (katha from heart wood), Citrudlus colocynthis
(non-edible oil from seeds for soap industry, medicine), Plantago ovata
(seeds for medicine), Balanites aegyptiaca (diosgenin from roots and fruits
for medicine), etc

MAJOR THREATS

The loss of phytodiversity in Rajasthan is mainly due to its inher-
ent eco-cycle and a number of endogenous and exogenous processes, which
accelerate the erosion resulting in habitat destruction and depletion of
valuable germplasm stock. Recurring drought is one of the main natural
causes for loss to the biodiversity, particularly in the desert area. When
drought reoccur in successive yeass, it resuits in famine and as such the
vegetation cover comes under great pressure since animals eat every blade
of grass and last bit of greenery, leaving behind skeleton of plants for the
gatherers of fire-wood in eroded habitats. Due to the destruction of
habitats more paiatable and productive piants are nudged out by less
desirable species.

Further, the animal hushandary is the main occupation in Rajasthan
and number of domestic animals is much beyond its carrying capacity.

TI'IF h'll'l'll'l-l'l..r l\.. vde Af Anmal chaom COWS and ﬂﬂﬂ"‘l! ATrarTs Frnnlu n'nri
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thus dctermrate the natural vegetation. Rearing livestock is one of the
functional specialities of this state since certain castes and communities
totally rely upon domestic animals for their sustenance. It is important to
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L3 L HAEF WY WS luw‘lw E““]& rﬂ. WI quﬂ h-llﬂl.lﬁ“ 13 WIIIIIIE HALUATUL L1 1w

vegetation as a number of xerophytic plants of Afro-Arabian origin have
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invaded the desertic zories of the state and their populations are on the
march towards semi-arid areas in the east.

In addition, the phytodiversity is also subjected to ever-growing hu-
man population which exserts pressure on vegetation for food, fodder, fi-
bre, micro-forest products, medicines, fire-wood, timber and various other
items of domestic use. Clearing of forest for agriculture has resulted in
the loss of considerable forest cover every year in the state.

¥ 10adas, ra 1way
lines, industries, hydro-electric projects, thermal power projects, etc. fur-
ther produce threat to the floristic diversity. The military occupations and
exploration for oil and minerals have also been responsible for habitat
destruction and loss of biodiversity.

CONSERVATION STRATEGIES

Caonservation has been recognised as one of the most important

aspects of preserving biodiversity to maintain the most fragile ecological
Processes and life support system and to ensure sustainahle utilization of
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the species and ecosystem. According to one estimate, atleast one species
is being lost every day. None of us can evaluate the potential of the
species we have lost so far and no human effort can ever recreate them.
Thergfore, the conservation of biodiversity is increasingly getting
support from scinetific as well as the non scientific fields, The recent
discoveries of gugulip from Commiphora wightii and diosgenin from
Balanites aegyptinaca have created awareness among the people of
Rajasthan to keep inviolate samples of as many types of germplasm as
possible.

In-situ conservation : Since most of the threatened plants occur
as components of biotic or bio-edaphic communities in open sites, restor-
ing ciimax vegetation in such habitats through judicious protection meas-
ures is required without further loss of time. Equally important would be
to rehabilitate fast-depleting types in ecotonal zones to ensure their
stability and massive alteration of the natural ecosystems. For in-situ con-
servation of biodiversity a wide action has been taken in Rajasthan as
four National Parks viz. Keoladeo Nationai Park {(Bharatpur),
Ranthambhore Nationai Park (Sawaimadhopur), Desert National Park
(Jaisalmer) and Siriska Tiger Reserve National Park (Alwar) and about
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12 wild-life sanctuaries namely Darrah Game Sanctuary (Kota), Jawahar
Sagar {Kota), National Chambal Sanctuary (Kota), Kumbhalgarh
(Udaipur), Jaisamand (1jdaipur), Mt. Abu Sanctuary (Sirohi), Sita Mata
(Chittorgarh), Van Vihar (Dholpur), Tal Chapper (Churu), Ramgarh
Vishdhari (Bundi), Jamwa Ramgarh (Jaipur), Bhensroad (Chittorgarh) have
been established to put a check on fast changing habitats and degradation

Y R W, t.‘ J'-‘L‘ dowrmn med £ a-l.a. ﬂﬂﬂ#ﬂ;n‘i A ek
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ever, more and more protected areas like Saphari National Park (Jodhpur)
need to be identified through detailed floristic and ecological survey and

mapping,.

Ex-situ conservation : Most of the threatened species in Rajasthan
are very widely scattered and in the absence of any geographical bar-
nL‘rl', the ex-sifu conservation of such elements is a rather Stﬂ‘pﬁﬁuuub task.
An alternative to this is to multiply and conserve such germplasm in the
botanical gardens where identical climatic and edaphic conditions may

be created. In Rajasthan, recently Botanical Survey of India has estab-

lichad a hatamical gardan ot Tadbheose e thic nnraacs whars danlating nlant
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species may be muitiplied by various methods and may disseminate their
seeds and propagules for self propagation under semi-natural conditions.
The dcparthaent of Botany, J.N.V. University, Jodhpur has also been play-
|ng a vital role in the mlllflnllt‘nhnn of denletino U.Prrnn]nqrn fhf*mm'h tic
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sue culture techniques and by re-mtroducmg them in natural habitais
through various agencies.

Through gene banks :in addition to in-situ and ex-sifu conserva-
tion, long term storage of seeds as gene bank can also be undertaken. The
similar cold storage modules as developed by NBPGR, New Delhi, should
be established for maintaining the biodiversity, It is also necessary to have
a well conceived production programme for the conservation of those
threatened plants that usually don't produce viable seeds in large quanti-

ties like Farsetia macrantha, Commiphora wightii, Ephedra ciliata, etc,

No research alone can help to restore this biodiversity loss unless
there is a political will and we educate the local population that short term
gain of natural resources today will turn out to be major catastrophe of

tomorrow. - The Frlﬂﬂlﬂ'.ﬁﬂ of sustainable utilization of resources should

be followed by the state Government and public then only we can expect
fruitful conservation of biodiversity in this state where famine is a com-

mon phenomenon and people are forced to cause loss to the biodiversity
for their survival.
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Besides above, proper training to the habitat managers and data base
information network systemn about the depleting plant resources and threat-
ened habitats may also help a lot in successful conservation and manage-

ment.



1409

REFERENCE

Adams, A. 1899. The Western Rajputana state. London.
Bhandari, M.M. 1978. Flora of the Indian Desert. Jodhpur.

Blatter, E. and F. Hallberg 1918-21. The Flora of the Indian desert (Jodhpur
and Jaisalmer), J Bombay Nas. Hist. Soc. 26: 218-246, 525-551,
811-818, 968-987, 27: 40-47, 270-279, 506-519,

Brandis, D. 1874, The forest flora of the North-West and Central India.
London.

Chatterje, D. 1939. Studies on the endemic flora of India and Burma. J.
Roy. As. Soc. Bengal. §; 19-67.

Das, R.B. and 8. Sarup 1951. Biological spectrum of Indian Desert flora.
Univ. Raj. Stud. (Biol. Sci.) 1: 36-42,

Thih:a T T 1004 A Rhmtrmaincal tmarm fas AFnunitcemm D eiest e el A wassmmd
LAWLHy Jo 'y 10OV £ LFUAEATRIL R LAUE BFF IVEGT FYoer b | IVCEfF LPHLITIES TL IFFUF [
Calcutta

Duthie, J. F. 1903-29. Flora of the Upper Gangetic Plains and of the
adjascent Siwalik and sub-Himalayan tract. Calcutta.

Jain, S K., 1972. Floral composition of Rajasthan-A review. Bull. Bot. Surv.
India 12: 176-187.

Macadam, Miss, 1890. List of trees and plants of Mi. Abu. 1-28 Jodhpur.

Majumdar, R. B. 1979. Flora of Rajasthan, East of Aravalli. Buil Bot,
Surv. India 19: 23-24,

Parker, R.N. 1918. A forest flora of the Punjab with Hazara and Dehli.

Sharma, 8. 1980. Floristic studies in Rajasthan - In Retrospect and pros-
pect. J. Econ. Tax. Bot 1: 55-75.



1410
Shetty, B.V. and R.P. Pandey 1979. Studies on the flora of Rajasthan desert
A-review. Buil. Bot. Surv. India 19:5-22.

Shetty, B.V, and V. Singh (Ed.) 1987-93. Flora of Rajasthan, Vol. 1-11I
Botanical Survey of India, Calcutta.

Singh, V. 1978. Phytogeographical reassessment on the flora of Rajasthan.
J.Bombay nat. Hist. Soc. T4: 444-451.



Unstabilised barren sand-dune in western Rajasthan desert.
(Courtesy : A.S. Khan)

Partially stabilised sand-dunes in western Rajasthan desert covered
with Cyperus - Crotalaria - Aerva and Leptadenia -
Citrullus - Calotropis association
(Courtesy : A.S. Khan)
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Euphorbia caducifolia : growing on rock outcrop and small
hillocks in the desert

(Courtesy : A.S. Khan)
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Dichrostachys cineraria : often forms dense pure stands in dry

deciduous forest
{Courtesy : A.S. Khan)
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Mixed dry deciduous forest on Aravalli hills
dominated by Anogeissus pendula.
(Courtesy : A.S. Khan)

Mixed dry deciduous degraded forest on Aravalli outlines
(Courtesy : A.S. Khan)

1413



-~ .

Melhania futteyporensis var. major : a rare plant struggling for survival
(Courtesy : A.S. Khan)

Solanum virginianum : wild relative of S. melongena showing
gene level diversity
(Courtesy : A S. Khan)
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Degraded forest in catchment area of Pichola lake : the main
source of siltation to the wetland
(Courtesy : A.S. Khan)

Habitat destruction and depletion of germplasm due
to climatic and biotic factors
(Courtesy : A.S. Khan)
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Prosopis cineraria : a state tree and boon to local people due
to its economic values
(Courtesy : A.S. Khan)
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Barren Aravalli hill range giving appearance of sand-dunes :
a typical degraded habitat due to over
exploitation of forest cover
(Courtesy : A.S. Khan)

Habitat destruction due to mining activities.
(Courtesy : A.S. Khan)
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Tecomella undulata : a characteristic timber species under threat
(Courtesy : A.S. Khan)
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SIKKIM

Paramijit Singh
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Sikkim - a small beautiful state of India-located between 27° 05
28° 09 N latitude and 87°57 - 88°56 E longitude, having an area of around
7096 sq km is known as paradise of naturalists. It is a horse - shoe shaped
wedge between Nepal in the west, Bhutan in the east and Tibet in the
north and north-cast. In the south it is bordered by West Bengal’s
Darjeeling district. The mountain chains which run southwards from the
main Himalayan ranges form the natural boundaries of Sikkim; the Chola
range dividing it from Tibet in north-cast and Bhutan in the south-cast;
the Singalela range likewise separating it from Nepal in the west, with
the cast-west axis of the great Himalayas forming the barrier between
Sikkim and Tibet in the north. Mountain passes along these ranges over
the years have sustained a two way traffic of traders, pilgnms and
adventurers from Tibet and Central Asia. The most renowned of these
Passes are Nathu La (4392 m), Jelep La (4388 m), Donkia La(5520 m),
Kongra La (4809 m.).

The topography of Sikkim is quite varied. The elevation ranges from
ca 250 to 8598 m, with almost no flat piece of land anywhere. Mt.
Khanchendzonga (8598 m) the world’s third highest mountain, is sacred

to the Sikkimese as their guardian diety and considered as the holiest of
the holy.

'I‘_EE:sta and Rangest are two main rivers which flow in a north to
south direction through,gorges and valleys along whose ridges and slopes
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per 1991 Census).

' Such mountainous land, as Sikkim provides a great variety of
hapltats, and this is reflected in the richness of its flora and fauna. The
ammals in the state are estimated to comprise 144 species of mammals,
like Bhral, Clouded leopard, Snow leopard, Leopard cat, Red Panda, Musk
deer, Great Tibetan Sheep, Tibetan Antelope, Tibetan Fox, Witd Ass, over
1000 species of Butterflics and moths. Flowering plants comprise about
4500 species, fern and fern ailies account for more than 350 species.
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The vegetation changes from tropical and subtropical much of which
has already been cleared for cultivation, however, wherever it survives, it
is dominated by Sal-upwards through middle hills with much coniferous
and Qak forest of temperate character to the higher slopes with sub-alpine
scrub and stony alpine ‘meadows’ generally related to the high mountain
flora of the north temperate  zone.

Sikkim encompasses the lesser Himalaya. Central Himalaya and the
Tethys Himalaya (Raina and Srivastava 1981). Major part of Sikkim is
covered by Precambrian rocks which are geologically, ‘younger units of
palacozoic age® The Southem area has sedimentary and metasedimentary
rock. The physical configuration of Sikkim is partly due to its geological
structure. The north eastern and western portions of the state are
constituted of hard massive gneiss rock capable of resisting denudation,
'The south and central region are chietly formed of comparatively soft thin

el im o d b I aladpiee e wmal, cohiials s das araeey amaile
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The trend of the mountain system as a whole is east-west direction.
The boundary ridges, however, run in a more or less north- south direction,
i.e. Singalila and Chola ridge, and another north-south ridge in the central
portion seperates the Rangeet Valley from the Teesta valley. The glaciers
are as low as 4000 m and those near Khanchendzonga may be as low as
3700 m. The perpetual snow line is about 5000 m above msl,

Silckim has been known to be the most humid region in the whole
range of the Himalaya, because of its proximity to the Bay of Bangal and
direct exposure to the south-west monsoon. The rainfall vanes from 200 -
500 cm in most of its inner valleys except for its northem most region
which receives scanty rainfall.

Throughout the year, but particularly from June to September,
monsoon brings heavy rainfall the state. Lower hills and valleys enjoy a
subtropical chimate, warm in winter, hot and extremely humid in surmmer.
Towards the interior the climate becomes gradually more temperate with
cool winters and hot summers and often heavy rainfall. In the northern
part of the state summers are short and cool, and the winters with
considerable snowfall and frost. Table [a, Ib shows annual rainfall in
different districts of Sikkim and mean daily, maximum and minimum
temperature and relative humidity.
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North Sikkim : T = Thangu, ¥ = Yumnthang, L =Lachen, C = Chungthang. 5 = Singhik, M = Mangan.
Woast Sikkim : D = Dentam, G = Gayzing, ¥ = Yokaumn,

South Stkklm 4 = Damtiwng.
Enst Sikkim. R = Rongk, G = Gnathang, C = Changu. Ok = Gangtok, § = Serathang.

Ia. Apnual Rainfall in different distriets of Sikkim.
25 1
20 4 .- .

15 A r

/ AN

Temparaturs PGl —»
L}
[}
*
L
F 4

-
v f 95

#
0+ "" L 80 %_
/ 1] _5
-EOE
p 7% 8
&

¥ g x M ¥ L ¥ T bl v r — 1o

J F M A M o J A L] 0 N D

Morrtha

Ib. Mean daily maximum (~---—) and minimum ( ) temperature (°C )
and Relative kumidity { )} at Gangtok. (Source: Anonymous, 1992).
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VEGETATION

Sikkim has attracted the attention of many botamst. From very early
times, particularly mn 19th and early 20th centurie, 1t was visited by eminent
botanists like J.D. Hooker, C.B. Clarke, G, King, WW. Smith, G.H. Cave,
JM. Cowan, R. Pantling, G. A. Gammte, D. Prain, B. Osmaston, [ H.
Burkill and others. (Hooker, (1849 51, 1854), Anderson (1869), King
and Pantling (1898), Smith and Cave (1911), Champion (1936, 1968).

The state supports luxuriant tropical, temperate and alping
vegetation. Ifs unique geographical position, varied topography, high
annual precipitation, make the area one of the richest botanical treasure
houses of the country. The vegetation of Sikkim can be broadly classified
as follows

1. Tropical forest
2. Subtropical forest
3. Temperate forest and
4. Alpine forest
1.  Tropical forest

The vegetation occuring up to 900 m consists mainly of tropical
moist deciduous to semi-evergreen species with Sal{ Shorea robusta) as a
domunant species. These forést occur at low altitude bordering with West
Bengal in Teesta and Rangeet valleys. The characteristic species of thess
forest are A4glaia lawii, Alstonia neriifolia, A. scholaris, Artocarpus spp.
Bombax ceiba, Chukrasia tabularis, Duabanga grandiflora, Eugenia
kurzii, Ficus spp., Mangifera sylvatica, Pierospermum acerifolium, Shorea
robusta, Terminalia spp., Tetrameles nudiflora. The shrubs and
undershrubs of tropical zone are Barleria cristata, B. strigosa, Buddleja
asiatica, Clerodendrum japonicum, C. viscosum, Coffea benghalensis,
Justicia procumbens, Pavetta indica, Phlogacanthus thyrsiflorus, etc.
Amongst the lianas and climbers a few can be mentioned such as,
Beaumontia grandiflora, Bauhinia vahlii, Chonemorpha fragrans,
Cryptolepis buchananii, Entada rheedei ssp. sinohimalensis, etc. Formerly
there were magnificent Sal forest along the Rangeet, but they had to give
way to the need for agriculture land for growing population. Still in some
tracts along Teesta and Rangeet rivers these forest are common,
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Interestingly, at some places in dry valleys of South Sikkim, Chir
pine (Pinus roxburghii} Forest - which are generally found in subtropical
to temperate regions elsewhere c¢an also be seen thriving well with
associated species like Shorea robusta, Cycas pectinata, Ficus oligodon,
Grewia sapida. Phoenix humilis, Rhus parviflora, Woodfordia fruticosa,
etc. Along the river banks Saccharum, Oroxylum indicum and Meizotropis
buteiformis ate quite common.

2. Subtropical forest

These forest are confined at elevation from 800 m - 1500 m
especially along the Teesta and Rangeet rivers and their tributaries. These
are mainly mixed forest comprising of. Adina cordifolia, Alangium
chinense, Alnus nepalensis, Bischofia javanica, Callicarpa arborea,
Castanopsis indica, Eurya cerasifolia, Fraxinus floribunda, Ficus spp.,
Gynocardia odorata, Helicia nilagirica, Macaranga denticulata, Magnolia
hodgsonii, Michelia velutina, Mangifera sylvatica, Saurauia nepalensis,
Vernonia volkameriifolia, etc. Interestingly some species like Engelhardtia
spicata, Exbuckiondia popuinea and Schima wallichii, are also seen in
these forest, These tree species show profuse growth, reaching upto height
of 30 m. As such no singlc specics can be said to be dominant in these
forest . Predominant shrubs in these forests are, Buddleja asiatica, Clero-
dendrum spp. Embelia floribunda, Mussaenda roxburghii, Melastoma
malabaricum and Vitex negundo, etc. Climbing species of Piper, Smilax,
Tefrastigma, Cissus and Rhapidophora are common in the area. Ferns
and fern allies along with species of orchids constitute predeminant
epiphytic flora of this region. These forest also harbour rich germplasm
of Qrchids. The thickets of Calamus, Musa and Pandanus, form dense
paiches in humid and exposed areas along with bamboo thickets. Tree
fem, Cyathea is found here and there in moist shady places. Exotic weeds
!ike Eupatorium sp. Lantana sp. and Mikania micrantha grow profusely
mn disturbed forest areas.

3. Temperate forest
These forest are found between 1500 - 3500 m altitude in Lachen

and Lachung Valley. These forest can be further classified into (a} Broad
leaved forest and (b) Coniferous forest.
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(a) Broad leaved forest

The main components of broad leaved tree species in Sikkim are
Acer campbelli, Betula ufilis, Engelhardtia spicata, Exbucklandia
populnea, Ilex dipyrena, Juglans regia, Populus ciliata, Prunus
nepalensis, Malus sikkimensis, Quercus lineata, Q. lanata, Q. lamellosa,
Q. oxydon, Q. glauca, Lithocarpus pachyphylla, L. elegans, etc. Qak forest
are charactenstic feature of this zone. Laurels are not uncommon in this
zone,

Shrubby vegetation is quite dense in temperate forest and comprise
of Berberis umbellata, B. wallichiana, Elaegnus umbellata, Gaultheria
fragrantissima, Fiptanthus nepalensis, Princepia utilis, Rhododendron
grande, R falconeri, Hippophae salicifolia, Maddenia himalaica, Pieris

Jormosa, Rubus macilentus, Rosa sericea, Viburnum erubescens .
Zanthoxylum oxyphyllum, etc, Several herbs like Anemone vitifolia,
Arisaema consanguineum, A. jacquemontii, Ajuga iobata, Aster
tricephalus , Cardamine impatiens, Chrysosplenium nepalense, Clintonia
alpina, Disporum pullum, Fragaria vesca, Galium mollugo,
Hemiphragma heterophyllum , Panax pseudo- ginseng, Swertia chirayita,
Primula denficulata, Tiarella polyphylla, Valeriana wallichii are common
in these forest, The climbers include Aristolochiar griffith’i, Celastrus
stylosa, Hedera helix, Hulboellia latifolia, Jasminum dispermum,
Leptocodon gracilis. Besides, Coelogyne ochracea, Saccolabium
gammatum and species of Cymbidium, and Vaccinium, etc. constitute
the epiphytic flora of these forest,

(b} Coniferous forest

The predominant trees in coniferous forest are Abies densa  Larix
griffithiana, Picea spinulosa, Tsuga dumosa and Jiniperus sp. These
forest are common in Lachen Valley, Zemu Valley, Lackung Valley and
Yumthang Valley. At some places in North and West Sikkim pure strands
of Taxus wallichiana can also be seen.

The undergrowth in these forest comprises of Acer caudaium,

Berberis wafhchiana, Enkdanthus deflexus, Euonymus frigidus and specics
of Gaultheria, Lonicera, Prunus, Rhododendron, Ribes, Rosa, Rubus and

Spiraea, ete. The predominant shrubs are constituted by several species
of phnrfnﬂahﬂmn It has heen ﬁhnﬂﬂrm'l that at em‘rnr-:] ﬁlagrﬂ nlarac
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Maddenia himalaica, Pieris formosa, Piptanthus nepalensis and Viburaum
erubescens form the dominant component in these forest.

In higher temperate zones pure Rhododendron forest are also
common and constitute the unique feature in the vegetation of Sikkim.

Plamation of Cryptomeria japonica have been extensively raised
on degraded areas between 1500-2400 m altitude. These plantation support
very little undergrowth.

4.  Alpine forest

This zone ranges from 3500 - 5000 m. The lower altitudes of this
zone support shrubby species of Rhododendron, Berberis, Cotoneasters,
Diapensia himalaica, Euvonymus, Gauitheria, Salix and Vaccinium, eic.,
while Rhododendron anthopogon and R sefosum form dense tussocks
near the sub- alpine mountain tops. Among the herbaceous flora species
of Aconitum, Arenaria, Anaphalis, Astragalus, Bryocarpum, Cassiope,
Corydalis, Epilobium, Lychnis, Meconopsis, Pedicularis, Potentilla,
Polygonarum, Primula, Rhodiola, Sedum and Rheum, etc. are eommon.
Besides, the plants of great medicinal value, viz. Aconifum ferox, A.
gammiei, A. bisma, etc. are common in Zemu Valley, in Lachen Valley

and Lachung Valley.

At higher elevations of Alpine Zone, as in areas like Thangu in
Lachen Valley or Yome-samdong in Lachung Valley, the vegetation
comprises typical alpine moorland where tree growth is completely
arrested. The stunted bushy growth along these slopes consists of tough
clumps of Juniperus squamata, Rhododendron lepidotum, R. anthopogon,
R. setosum, Salix calyculata, S. oreophila, S. lindleyana, Myricaria
germanica, Cotoneaster microphylla, Berberis concinna, B. macrosepala,
Rosa sericea, Lonicera fomentella, etc. and interesting Rhododendron
nivale, which bears the honour of being the most alpine woody plant in
the Himalayas growing up to an altitude of 5400 m.

Llonakh Valley situated in extreme north-west and Chholamau plains
in. northeast of the state have unique flora of its kind. It has more affinity
with Tibetan than Himalayan flora. The open flats which are nothing but
sort of extention of platean, abound in dwarf woody prostrate species of
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Berberis, Spiraea, Lonicera, Hippophae and Salix, etc. Among the
herbaceous species, the Arenarias are the most striking with their
hemispheric mounds covered with white flowers. Poterium filiforme,
Primula sikkimensis, F. tibetica, and species of Pedicularis flourish in
the moist areas. On drier flats species of Saussurea, Delphinium, and
Arabis glandulosa, Leontopodium hasstivides , Anaphkalis xylorhiza,
Lancea tibetica, Elsholtzia eriostachya, etc. spring up from April to July
every year. Among the grasses and sedges, species of Carex, Kobresia,
Eleocharis, Elymus, Festuca, Stipa, Poa, etc. are commonly seen in-the
area. In screes, sheltered from the wind by boulders, dwarf Rhododendrons
with Junipers and some herbaceous species, like Anemone,
Callianthemum, Draba, Saxifraga, Sedum, Rhodiola, Gentiana and Allium,
ete. can be seen in this region, In the marshy lands Callitriche verna,
Dilophia salsa, Glaux maritima, Hippuris vidgaris, Ranunculus aquatilis,

ProwelckHa fangutica, and fina clumne of mﬂ“nm Podicularic are pommonly
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found. On the higher cliffs the vegetation consists of species of Braya,
Cortia, Draba, Lonicera hispida, Meconopsis horridula, Saussurea sp.,
Saxifraga imbricata , S. ramulosa, §. saginoides, Leantopodium
monocephalum, Tanacetum gossypinum, Waldheimia glabra and Salix
lindleyana, etc.

FLORISTIC DIVERSITY

The floral diversity of Sikkim is fascinating becanse of species
richness and diverse community structure. Approximately 4500 species
of flowering plants have been estimated to find representation in this
region, As many as 362 species of ferns and fern allies have been reported
from Sikkim himalayas (Mechra and Bir, 1964). An analysis of
Gymnosperms also show considerable presence in Sikkim (Table 1I) (Singh
et al.,, 1995). An analysis of ten dominant families of flowering plants
clearly indicates the floristic richness of this state (Table IM}. Intensive
survey in Khanchendzonga National Park, Pangolakha range (East Dist.);
Dombyong Valley, Lashes valley, Tankara La, Sakyong Valley, Tolung,
Zemu and Llonakh Valley (North Dist.); Karchi, Hilley R F., (West Dist.);
Tendong, Melli, Chitam R F., Mammam R.F., (South Dist.) would further
increase the knowledge about our flora of Sikkim. Table IV shows the
genera which are predominantly represented in Sikkim.
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Table 11
Number of genera and species of gymnosperms
No. of Species

Genera India Sikkim Percentage
Abies 4 2 50
Cupressus 3 1 33
Cyceas 4 1 25
Ephedra 8 1 13
Gnetum 5 | 20
Juniperus 5 3 60
Larix 1 1 100
Picea 3 | 33
Pinus 7 2 28
Podocarpus 2 1 50
Truga 1 l 100
Taxus 1 1 100

Table 11T

Ten dominant families of flowering plants

No. of Species
SL.No. Family India Sikkim Percentage
1. Orchidaceae 1229 494 45
2. Asteraceae 803 280 26
3.  Poaceae 1291 271 22
4. Leguminosae (5.7) 1141 201 20
3. Cyperaceae 545 143 27
6.  Rosaceae 432 138 28
7. Scrophulariaceae 368 112 26
8. Rubiaceas 616 110 17
9. Lamiaceae 435 95 21
10. Euphorbiaceae 523 04 21
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Table IV
Genera predominantly represented

No. of Species

Name of the genera India Sikkim Percentage
Bulbophyllum 90 43 48
Calanthe 23 17 74
Coelogyne 39 17 44
Cymbidium 23 16 70
Dendrobium 920 36 40
Gentiana 54 33 61
Juncus 44 36 82
Pedicularis 100 43 43
Polygonatum 16 12 75
Primula 102 56 55.
Rhododendron 55 35 64
Saussurea 65 30 46
Saxifraga 80 50 32
Swertia 35 19 54

The flora of Sikkim is very rich both in luxuriance and diversity.
The plant diversity of lower reaches of the area is well known, while the
total number of taxa found at higher elevations, especially in the
Khanchendzonga National Park, still remains Terra incognita. The region
abounds in a number of primitive taxa, viz. Exbucklandia, Houttuynia,
Magnolia, Michelia and several species of Annonaceae, Myrsinaceae,
Piperaceae, Lauraceae, etc. It also harbours botanical curiosities like
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DEanopnora involucrata, B. givcica, . fnﬂ_yundru, JgEEWiﬁglu himalai-
ca, Rhopalocnemis phalloides, Aeginatia indica, Pinguicula alpina,
Drosera peltata, Ephedra gerardiana var. stkkimensis, Utricularia, spp.
etc. It is imperative to mention here that inspite of its terrestrial contiguity
with surrounding area, it harbours considerable number of endemics, e.g.
Anemone demissa var. monantha. Ranunculus sikkimensis, Uvaria lurida
var. sikldmensis, Berberis umbellata var. branii, Mohonia sikkimensis,
Podophyllum sikkimensis and Rhododendron sikkimensis, Astragalus
zemuensis, Caragana spinifera, Anaphaifs cavei. Anaphalis hookeri, A,
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palmatum ssp. benthamii, Crepis atropappa, Inula macrosperma, Jurinea
cooperi, Lactuca cooperi, Ligularia kingiana, L. pachycarpa. Besides,

some of the representative endemic species of Eastern Himalayas, which-
algo oceure in Sikkim, such as Abies densa, Agapetes incurvata, A.

sikkimensis, Betula utilis, Dipsacus atratus, Eriobotrya hookeriang, Geum
macrosepalum, Larix griffithiana, Lindera heterophylla, Liparis
perpusilla, Lloydia flavonutans, Maddenia himalaica, Meconopsis
grandis, M. superba, M, villosa, Myricaria albiflora , Primula whitei,

Rhododendron baileyi, R. camelliaeflorum, R. ciliatum. R.

glaucophyllum, R grande, R. lanatum, R lindleyi , R wallichii, R

wightii, Rubus fragaricides, Saussurea conica. Besides, follwing gen-
era, viz. Bryocarpum, Gamblea, Lepidostemon, Parajaeschkaea,

Paroxygraphis, Pleurospermopsis, Sphaerosacme, Treutlera endemic to
Eastern Himalaya are also represented in Sikkim.

Sikkim is also equally rich in Orchidaceae and Asteraceae, being
represented by ca 490 and 280 species of these families, respectively. Some
orpamental taxa, which are prized all over the world are Aerides fieldingii,
A. multiflora, A odorata, Anoectochilus sikldimensis, Arachnis cathcartii,
A. clarkei, Arundina graminifolia, Calanthe masuca, Coelogyne
corymbosa, C. cristata, Cymbidium cyprifolium, C. elegans, C. iridioides,
C. munronianum. Cyperipedium elegans, C. himalaicum, C. macranthon,
Dendrobium chrysanthum, D. chrysotoxum, D. densiflorum, D. formosum,
D. hookerianum, D. nobile , D. sulcatum, Paphiopedilum fairieanum,
P venustum, Phaius flavus, P mishmiensis, P tankervilliae, Pleione
maculata, P. praccox, Rhynchostylis refusa and Vanda ssp. Due to over
exploitation most of these orchids have dwindled considerably in their
natural habitats and several of these are seen only in Orchidaria or in
private orchid nurseries.

These forest are also rich in wild species of cultivated plants such
as s pecies of Amomum, Atyias:a Cinnamomum, Coffea, Piper, Musa,

A PN I
Mangifera, Saccharum, Elymus, Hordeum, eic.

The state also hosts several rare and endangered taxa. These are
being depleted at an alarming rate, perhaps due to sensitive dispersal
mechanism, severe biotic interferences and competition with exotic
weeds. Therefore, the state has already been identified as one of the HOT
SPOT areas of the country. Some examples of such taxa are, Acoritum
novoluridum, Calamus inerm:‘s Cyathopus sikkimensis, Magnaﬁa
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himalaicum, Angiopteris evicta, Arachnis catheartii, A. clarkei, Cyathea
gigantea, Livistona jenkinsiana, Phoenix rupicola, Impatiens tuberculaia,
Begonia gemmipara, B. rubella, B. scutata, Codonopsis affinis,
Nardostachys grandiflora, Paphiopedilum fairieanum, Rhododendron
nivale. R lanatum, Hoya edeni, Treutlera insignis, Primula giabra,
Liparis distans and species of Saussurea spp., etc

PHYTOGEOGRAPHY
gy e A N A TaT -4 ..“.-.'I. wbnd dlhn oot Ay mmabwr l.... | P [,
NOOKEST | 1¥vo ) aurioygicd thC rioTisc QIVOIsily O Ui aiiQiai
subcontinent “To the immigration of 1 ts from widely different

bordering countries, notably Chinese and Mala_v,ran on the east and south,
of Oriental, European and African on the west and of Tibetan and Siberian
on the north” In the light of the above, some interesting phytogeographic
elements in the flora of Sikkim are discussed below. These elements are
purely descriptive and a full assessment of floristic elements can be made
only after external distnbution of all the taxa of Sikkim are worked out
and analysed on a non selective basis,

South East Asian-Malaysian elements

The floral clements of Myanmar, Thailand, Indo-China, Malaya,
Malaysia and Indonesia are found in the Tropical and Sub tropical forest.
These elements include Actinidia caliosa, Ampelocissus barbata,
Bischofia javanica, Calamus sp., Cycas pectinata, Debregeasia
longifolia, Duabanga grandifiora, Engelhardtia spicata, Eria paniculata,
, Exbucklandia populnea, Lithocarpus elegans, Mangifera indica, Musa
balbisiana, Myrica esculenta, Oroxylum indicum, Podocarpus neriifolius
and Magnolia hodgsonii.

Sino Himalayan Japanese elements

The close links between temperate floras of the Himalaya, China
and Japan-have been recognised since long. Each of these regions has
numerous endemic taxa and many other taxa extend over two or three of
the regions, or are replaced by closely allied taxa in others. The Himalayan
region is typical in this respect, in having both many endemic taxa and
many other ranging east to China and Japan. The endemic taxa of each
region could be classed as Himalayan, Chinese or Japanese phytogeo-
graphic elements, but so many other taxa overlap between the regmns that

PR, T Py, L W, Ny Y 1 [N . My Fpr—
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such boundaries appear to be quite arbitrary and have litthe meaning. Some
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elements range eastwards only to south-east Tibet, others into China and
few as far as Japan and similarly extend to varying degrees at their western
limits. Thus, overall pattern is perhaps better pictured as a series of
overlapping ranges than as clearly defined geographical elements within
these regions. (Grierson and Long 1983).

The following are six examples of main patterns of distribution
within the Himalayan -Chinese - Japanese phytogeographical elements
found in Sikkim.

Taxa distributed from Western Himalaya to Japan

This groun contains a smaller number of taxa, Some of the species

L RS i iEgs e T mrvriwrrar smmmian AACRLIESS Al e O

arc Cardiocrinum giganteum, Cornus macrophylla, Houttuynia cordata,
Hypoxis aurea, Luzula plumosa, Malus baccata, Monotfropastrum humile,
Pleurospermum, Rhus javanica, Streptolirion volubile, Symplacos
paniculata, etc.

Taxa distributed from Western Himalayas to China

This is one of the two largest groups in the flora of Sikkim. The
examples arc Acer oblongum , Acronema , Allium pratii, Alnus nepalensis,
Anemone rupicola, Arisaema tortuosum, Astilbe rivulgris, Coriaria
nepalensis, Cotonearter microphyllus, Daphne bholua, Desmodium
elegans, Deutzia compacta, Elsholtzia fruticosa, Fragaria nubicola,
Galeola lindleyana, Gaultheria trichophylla, Hedera nepalensis,
Holboellia angustifolia, llex dipyrena, Iris decora, Juniperus recurva, J.
Squamata, Leptocodon gracilis, Leycesteria formosa, Myrsine
Semiserrata, Nardostachys grandiflora, Ophiopogon intermedius, Paris
polyphyila, Photinia integrifolia, Piptanthus nepalensis, Pleione praecox,
Podanhvﬂum _h_pvnpdﬁxm pl‘lﬂrﬂ#ﬂfﬂ uf;fjv Prunue reravoides E}’H{S
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pashm Quemus s'emecarpy‘bha Rhus succedanea, Ribes takare, Rosa
Sericea, Rubus biflorus, R. calycinus, Sabia campanulata, Saurauia
nepaulensis, Schefflera elata, Sinocrassula indica, Spiraea bella,
Streptopus simplex, Triosteum himalayanum.

Taxa distributed throughout the Himalaya and sbsent from China
and Japan

_ This is also quite prevalent group in the flora of Sikkim. The
llustrative species of this group are Acer sterculiaceum, Anisadenia
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saxatilis, Arisaema intermedium, Cortia depressa, Delphinium
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dubia, Fragaria daltoniana, Gypsophila cerastioides, Jasminum
nepalense, Lindera pulcherrima, Lonicera obovata, Mahonia napaulensis,
Parnassia nubicola, Pinus roxburghii, Potentilla lineata, Rhododendron
anthopogon, R. barbatum, R. campanulatum, Rhus wallichii, Rosa
macrophyila, Rubus nepalensis, R paniculatus, Schisandra grandiflora,
Sorbus cuspidata, Sorbus foliolosa, S. microphylla, Spiraea canescens,
Thermopsis barbata, Tsuga dumosa.

Taxa distributed from the Eastern Himalaya to Japan

Most of the taxa of this group do not extend to China and western
Himalaya and are restricted to Eastem Himalaya to Japan area, for example
Enkianthus, ‘Helwingia, Rodgersia, Stachyurus, Tiarella polyphyila.

Taxa distributed from the Eastern Himalaya to China

The illustrative examples are as follows. Allium sikkimensis,
Aspidocarya wvifera, Betula alnoides, Campylandra aurantiaca,
Cardamine griffithti, Cassiope selaginoides, Chrysosplenium griffithii ,
Cinnamonum obtusifolium, Coelogyne corymbosa, Diapensia himalaica,
Entada rheedei spp. sinohimalensis, Gentiana stylophora, lex fragilis,

1 I'l'l"'ﬂr‘ﬂf!l Itea macranhvlla  Laveasteria nﬁm;!w Liteea embeba L.
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kingii. L. sericea, Luzula effusa, Meconopsis napaulensis.
Taxa distributed in E. Himalaya only.

Amongs the Sino-himalayan-japanese elements, this group is ane
of the dominant groups. Some of the exampies are discussed under the
title endemic taxa.

Peninsular elements

These elements are mainly represented in tropical belt and are

relatively few in number, examples are Bauhinia vahlii, Dendropithoe

falcata, Ficus benghalensis, Murraya koenigii, Plumbago zeylanica,
Thunbergia coccinea and Woodfordia fruticosa.



Tibetan elements

The Tibetan elements is mainly xerophytic and greatly differs from
that of Himalayan mainly because of low rainfall and high altitude. Some
of these Tibetan elements extend into North Sikkim, e.g. A/lium
Jasciculatum, Arabis glandulosa, Arenaria bryophylla, Braya tibetica,
Chesneya nubigena Cortiella hookeri, Dracocephalum speciosum,
Ephedra gerardiana, Hippophae tibetana. Hypecoum leptocarpum,
Kobresia schoenoides, Lancea tibetica, Phlomis rotata, Przewalskia
tangutica, Rheum spiciforme, Saussurea gossypiphora, S. obvallata, etc.

Number of temperate and alpine zone species of Sikkim are of
European and Siberian ongin. The Himalayan region is separated from
Euro- sibenan region by the Tibetan and central Asian platean but a number
of its characteristic species and genera reappear in the temperate and alpine
zone of mountain regions of South and East Asia. A few such examples
found in Sikkim are Cimicifiga foetida, Cucubalus bacciferus, Polygala
sibirica, Potentilla anserina, Thlaspi arvense, Veronica anagallis, Viola
biflora,

Arctic - alpine elements

These species are widespread in Arctic regions and also found at
high altitudes on some of the high mountain ranges of Europe and Asia
including Sikkim Himalaya, in disjunct fashion, e.g. Bistorta vivipara,
Carex atrofusca, C. microglochin, Juncus trighimis, Koenigia islandica,
Ixyria digyna, Pinguicula alpina, Sagina saginoides, Thalictrum
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ENDEMISM

Chatterjee (1939) made detailed studies on the endemism in the
indian flora He observed that number of endemics in Himalaya are 3165
out of a total of 6850 endemics in India. In other words, Himalaya has a
very high percentage of Indian endemics ( about 46 % ). Several species
which were described from Sikkim, and thonght to be endemic, have been
collected from other parts of Himalaya later on. The number of species
growing exclusively in Sikkim has yet to be determined. It is estimated
that around 3% of the plants are endemic in Sikkim. Full assessment of



1434

endemic taxa can be made only after external distribution of all the taxa
of Sikkim are worked out and analysed. However, a few examples are
mentioned below.

The genus Brachycaulos is exclusively endemic to Sikkim and
genus Cyathopus is endemic to Sikkim and Western Bhutan whereas the
following endemic genera of the eastern Himalaya also occur in Sikkim.
Some of such genera are, Aucuba (Comaceag), Bryocarpum (Primulaceas)
Gamblea (Araliaceae), Lepidostemon (Brassicaceae), Parajaeschkaea
(Gentianaceae), Paroxygraphis (Ranunculaceac), Pleurospermopsis
(Apiaceae), Risleya (Orchidaceae), Sphaerosacme (Meliaceae) and
Treutlera (Ascigptadaceae). Endemic piants of Sikkim are represented on
Table V.

Table V
Endemic plants

A. Plants strictly endemic to Sikkim

Acronema pseudotenera Apiaceae
Anaphalis cavei Asteraceae

A. hookeri Asteraceac

A. subumbellata Asteraceac
Anemone demissa var. monantha Ranunculaceae
Angelica nubigena Apiaceae
Arenaria thangoensis Caryophyllaceae
Astragalus zemuensis Leguminosae
Berberis umbeliata var. branii Berberidaceae
Blumea sikkimensis Asteraceas
Cacalis chola Asteraceac
Calamus inermis Arecaceae
Caragana spinifera Leguminosae
Carex kingiana Cyperaceae
Codonopsis affinis Companulaceae
Coelogyne treutleri Orchidaceae
Cremanthodium palmatum ssp. benthamii Asteraceae
Crepis atropappa Asteraceac
Inuia macrosperma Asteraceae
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Jurinea cooperi
Lactuca cooperi
Ligularia kingiang
L. pachycarpa

L. yakla
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Podophdyllum sikkimensis
Ranunculus sikkimensis
Rhododendron sikkimensis

[ varia lurida var. sikkimensis

B. Eastern Himalayan endemics in Sikkim

Abies densa
Agapetes incurvata
A. sikkimensis
Betula utilis
Dipsacus atratus
Eriobotrya hookeriana
.....................
Larix griffithiana
Lindera heterophylla
Liparis perpusilla
Lioydia flavornutans
Maddenia himalaica
Meconopsis grandis
M. superba
M. villosa
Myricaria albiflora
Primula whitei
Rhododendron baileyi
R. camelliaeflorum
R ciliatum
R gfau;:-aphyﬂum
R grande
R lonatum
R lindleyi
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Asteraceae

Asteraceae
Berberidaceae
Podophyllaceae
Ranunculaceae
Ericaceae
Annonacecae

Pinaceae
Ericaceac
Ericaccae
Betulaceae
Dipsacaceae
Rosaceae
Rosaceas
Pinaceae
Lauracecae
Orchidaccae
Liliaceae
Rosaceae
Papaveraceae
Papaveraceae
Papaveraceae
Tamaricaceae
Primulaceas
Ericaceae
Ericaceae
Ericaceac
Ericaceac
Ericaceae
Ericaceae
Ericaceae
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Rowallichii Ericaceae
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Rubus fragariodes Rosaceae
Saussurea conica Asteraceae
ECONOMIC PLANT

The rich and diverse plant wealth of Sikkim provides a rich source
of food, medicine, o1l, fuct and other products consumed by mankind.
Some of the important plant species are mentioned below, according to
their vtility.

Wild edible Plants: In Sikkim traditional crops like Rice,
Buckwheat. Maize and Patato are grown on terraces whereas millets are
raised by Lepchas on mountain slopes. Vegetables like Cabbage, mustard,
beans, potato and native herbs are also cultivated to some extent in the
temperate zone. Only wild arum, wild onion,bariey and some himalayan
herbs are available in alpine zones where Bhutias survive. The native plants
used for human consumption can be described under following categories.

Leafy vegetables; Whole plants or young shoots and flower buds
of Bauhinia variegata, Mussaenda roxburghii, Phlogacanthus thysiflorus,
Musa balbisiana, Casearia glomerata, Begonia rubrovenia, Smilacina
oleracea, Dendrocalamus hamiltonii, Embelia gamblei are commonly
used as leafy vegetable. Hoftuynia cordata, Tupistra nutans, Cissus
repens, Indigofera atropurpurea, Vaccinium vacciniaceum are some
common plants used by Lepchas of Sakyong valley whereas species of
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relished by Bhutias.

Edible fruits: These imnclude fruits eaten raw or cooked and mclude
species like Clausena willdenowii, Actinidia strigosa, Saurauia
rapaulensis, Schisandra grandiflora, Holboellia latifolia, Decaisnea
insignis, Rosa macrophylla, Evodia fraxinifolia, Podophyllum hexandrum,
Ampelocissus latifolia, Cayratia carnosa. Cissus adnata, Cissus repens,
Tetrastigma bracteolatum, Vitis heyneana.

Edible seeds: Kernels of Juglans regia, Castanopsis spp., Quercus
spp., Dendrocalamus hamiitonii, Aglaia edulis, aril of Baccaurea spida,



Seeds as source of edible ail: Bombax ceiba, Bassia butyracea
Roxb, Abroma gug ista, Bauhinia vahliii, Princepia »filis, Corylus />rox
and Hodgsonia macrocarpa are common species us. 1 for edible oi’.

Beverages: are made from Coffea benghalensis, Camellia kissii
Wallich, Euryva acuminata, Rhododendron arboreum, whereas sweet sap
of Arundinaria spp., and Bambusa species are also exploited in making
wine, Cultivated finger millet Elencine indica, is the common source of
traditional drink “CHIYANG” in Sikkim.

Medicinal Plants
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used in different ways by local mhabltants for ex,ample Abies densa

Aconitum heterophyllum, A. palmatum, Artemisia nilagirica, Asparagus
racemosus, Astilbe rivularis, Begonia laciniata, Berberis aristata,
Bergenia purpurascens, Betula utilis, Cissampelos pareira, Costus
speciosus, Curculigo orchioides, Dicentra thalictrifolia, Dichroa febri-
Juga, Drymaria cordata, Ephedra gerardiana var. sikkimensis, Heracleum
nepalensis, Iris nepalensis, Juniperus recurva, Huperzia serrata,
Nardostachys grandiflora, Picrorhiza scrophulariflora, Podophdyllum
hexandrum, Potentilla fulgens, Pratia begonifolia, Rheum australe, Rhus
insignis, Rumex nepalensis, Skimmia laureola, Swertia chirayita,
Valeriana hardwickii, V. jatamansi, Zanthoxylum alatum, etc. The common
names and uses of some important species are presented in Table VI

Table V1
Medicinal Plant
Name of the species with Famaly Uses
veinacular name
Aconitum ferox Ranunculaceae  Roots used in rheumatism
Bikh, Bikhma (Nep.)
Acorus calamus Araceae Fresh rhizome is applied
Bhojo (Nep.) on the forehead during

fever, also used in skin
disease,
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Name of the species with Family Uses
vernacular name
Artemisia nilagirica Asteraceae Extract used on cuts and
Titaypatee (Nep.) bruises to stop bleeding,
mostly used in nose
bleeding.
Astilthe rivularis Saxifragaceac  Flowers are edible,
Bodu Okhati {Nep.) Roots are used to cure
dysentry and diarrhoea.
Bergenia ciliata Saxifragaceae  Chewed during
Pakhanbed (Nep.) diarrhozca and vonuting.
Centella asiatica Apiaceae Decoction of aerial
Gotpatta, parts taken orally to cure
Ghoratapray (Nep.) blood pressure,
Clematis buchanania Ranunculaceae Mashed roots are used
Pinasay Lahara (Nep.) to cure nasal congestion.
Dichroa febrifuga Hydrangeaceae Decoction of leaves
Basak (Nep.) taken orally to cure
fever.
Drymaria cordata Caryophyllaceae Juice considered as
Abijal {Nep.) laxative and antifebrile.
Eupatorium cannabinum Asteraceae Leaves extract used
Banmara, Kalijhar (Nep.) on cuts and bruises to
stop bleeding and
infecion
Ficus semicordata Moraceae Latex from bark is
Rai Khaniu, Khasray applied on boils.
Khaniu (Nep.)
Fraxinus floribunda Oleaceae Bark applied on gout
Lnakoore (Nep.) after boiling. Book
exudate used as laxative.
Heracleum wallichii Apiaceae Fruits made into paste

Chmmping (Nep.)

and used in cough, Root
15 said to be tonic.
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Name of the species with Family Lses
vernacular name
Litsaea cubeba Lauraceae Fruits used drnied or
Silitrmur, Timur(Nep.) fresh  in  stomach
disorders
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Jatamansi (Nep.) used to cure hair loss,
epilepsy, palpitation,
Oroxylum indicum Bignoniaceae Seeds are considered
Totala (Nep.) pious and used in religi-
Paksam {Bhut.) ous ceremonies by
Bhutias. Dry sceds used
in throat infections.
Panax psendo-ginseng Araliaceae Roots are considered
aphrodiasic.
Paederia foetida Rubiaceae Extract of fruits is
Bin (Nep.) used during toothache.
Phytolacca acinoesa Phytolaccaceae Fresh leaves used orally
Jaringo (Nep.) during bodyache.
Picrorhiza scrophulavifiora  Scrophulariaceae Dried roots used to
Pennv::ll. cure fever, also used as
Kutki (Nep.) catharfic, purgative and
dyspepsia.
Podophylium hexandrum Podophyllaccac Roots decoction is used
Papri (Nep.) as purgative,
FPrzewalskia tangutica Solanaceae Dried roots used 10 cure
swelling and spasms.
Pteris biaurita Pteridaceae Extract of stems applied
Thaday Uniu (Nep.) on cuts and wounds to
stop bleeding and
infection.
Rheum emodi Polvgonaceac  Roots are used as a
Padamchal (Nep.) purgative and astringent

tonic.
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Name of the species with Family Uses

vernacular name

Rhus semialata Anacardiaceae  Extract of dried fruits

Bhakimlo (Nep.) uscd in diarrhoea and
dysentry

Rumex nepalensis Polygonaceae Extract of roots used in

Halhaley (Nep.) liver complaints. Also
used to cure ioss of hair,

Swertia chirayita Gentranaceae Decoctions of leaves

Karst. and stems used orally 1n
Chirowto (Nep.) fever.
Thysanolaena maxima Poaceae Root paste applied to
Amliso (Nep.) Check boils.
Urtica divica Urticaceae Root paste applied on
Sisnu (Nep.) minor bone fractures and
dislocations,

Viscum articulatum Loranthaceae Paste of the entire
plantis applied on minor
bone fractures.

MAJOR THREATS

The diverse forest along with perennial streams support magnificent
fauna consisting of Snow leopard, Clouded leopard, Marbled cat, Black
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over 450 types uf butterflics and moths. This dwersny is being threatened
to some extent in certain arcas due to casy accessibility, large scale
extraction of medicinal herbs, illegal poaching and encroachment in the
natural habitat. In some mstances where cardamom cultivation is in
practice, people abandon the forest area after few crops of the cardamom
as a result forest turns into unproductive waste land. In some places forest
fire, landslides have also played a vital role'in dwindling of certain taxa.
These factors along with the timber exploitation and grazing have resulted
in genetic erosion of the land races in some areas of the region. The area
is well populated with the total population of 4,00.457 as per 1991 census
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amounting ta about 77 persons per sq km Lachung and Lachen Valley
have cént percent tribal population, Bhutias and Lepchas being the main
tribes living in the area. Trade in medicinal plants legally as well as
illegally is important source of cash earning for local people in these
valleys. Out of large number of plant species collected, mention may be
made of Picrorhiza scrophuliflora, Nardostachys grandiflora, Aconitum
spp., Swertia chirayita, Podophyltum hexandrum wallichiana. It is
reported that one family sells medicinal plants worth Rs. 10,000/~ in a
year. It is also estimated that during 1990-91 around 31,000 kg. of
Nardostachys, 10720 kg. of Aconitum sp. and 6200 kg, of Picrorhiza have
been extracted from the wild habitats in Sikkim (Rai and Sharma, 1994).
This extraction is also causing threat to the vegetation of the areas
especially in higher reaches. As the state is strategically located, there is
a strong deployment of the armed forces in the area. Their activitics have
also contributed to some extent in depletion of the flora at higher altitudes.
However, there is increased awareness among Army and they have started
taking up eco-restoration works at fragile areas of hill ecosystem.

Besides, uneven competition with exctic weeds, sensitive dispersal
mechanism and inability to sustain critical level of population due to
production.or germination of less number of seeds have made native plants
extremely prone to various degrees of threats. Red Data Book of Indian
Plants Vol. I - I { Nayar and Sastry, 1987, 1988, 1990) have recorded
following species from Sikkim, which need immediate attention for
conservation. (Table V)

Table V
Some Endangered Plants in the Sikkim Himalaya

Name of the species Family Status

Acer hookeri var. majus Aceraceas Endangered
A. osmastoni Aceraceae Endangered
Aconitum ferox Ranunculaceae Vulnerable
Acronema pseudotenera Asteraceae Indeterminate
Angelica nubigena Apiaceae Indeterminate
Aphyllorchis parviflora Orchidaceae Rare
Arenaria thangoensis Caryophyllaceae Vulnerable
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Namg of the species Family Status
Begonia rubella Begoniaceac Rare

B. satrapis Begomaceae Rare

B. scutata Begomiaceae Rare
Bulleyia yunnanensis Orchidaceae Rare
Calamus inermis Arecaceae Endangered
Calanthe alpina Orchidaceae Rare

C. mannii Orchidaceae Rare

Carex kingiana Cyperaceae Indeterminate
Ceropegia hookeri Asclepiadaceae Endangered
C. lucida Asclepiadacecae Endangered
Cissus spectabilis Vitaccae Endangered
Codonopsis affinis Campanulaceac Rare
Coelogyne treutieri Orchidaceae Extinct,
Cotoneaster simonsii Rosaceae Indeterminate
Cymbidium ebumeum Orchidaceae Vulnerable
C. hookerianum Orchidaceae Vulnerable
C. whiteae Orchidaceae Endangered.
Cypripedium elegans Orchidaceae Rare

C. himalaicum Orchidaceae Rare
Didiciea cunninghamii Orchidaceae Endangered
Digscorea deltoidea Dioscoreaceae Vulnerable
Diplomeris hirsuia Orchidaceac Vulnerable
Juncus sikkimensis Juncaceae Rare
Lagerstroemia minuticarpa Lythraceae Rare
Lactuca cooperi Asteraceae Endangered.
Livistana fenkinsiana Arecaceae Endangered
Lloydia himalensis Liliaceae Rare
Nardostachys grandiflora Valerianaceae Vulnerable
Ophtorrhiza lurida Rubiaceae Rare
Paphiopedilum fairrieanum Orchidaceae Endangered
P. venustum Orchidaceae Yulnerable
Panax pseudo ginseng Araliaceae Vulnerable
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Name of the species Family Status
Phoenix rupicola Arecaceae Rare
Picrorhiza kurrooa Scrophulariaceae Vulnerable
Pimpinella tongloensis Apiaceace Endangered.
P. wallichii Apiaceae Endangered
Pternopetalum radiatum Apiaceae Indeterminate
Rhopalocnemis phalloides Balanophoraceae Rare
Zeuxine pulchra Orchidaceae Endangered
CONSERVATION

To Conserve the rich biodiversity of this region, there is urgent need
to create a network of continums of protected areas. At present
Khanchenjunga National Park, Fambonglho Wildlife Sanctuary, Shingba
Rhododendron Sanctuary, Varshey Rhododendron Sanctuary, Kyangnosia
Wildlife Sanctuary, Mainom Wildlife Sanctuary are examples of isolated
Patches of protected areas in Sikkim and even these areas are under various
degrees of biotic pressure. There are some botanical gardens in the state
wherein both ex-sifu conservation measures are being attempted e.g.
¥awahar Lal Nehru Botanical Garden, Rumtek, Botanical Garden, Saramsa
and Orchid Sanctuary, Deorali. Moreover various sacred groves located
m different parts of the state like Kabi Sacred grove (North Sikkim),
Khechipeni sacred grove (West Sikkim), Tandong Sacred grove (South
Sikkim) and Churten Sacred grove (East Sikkim), being part of cultural
heritage of the people of Sikkim, are playing an important role in
conservation of natural biodiversity of the region.

History of Sikkim indicates that Lepchas the original mhabitants of
this region, have been forest dwellers and lived in harmony with nature.
Earlier workers remarked with astonishment on the knowledge of these
people about the plams and animails. For most of the plant species they
have a different local name. Since early part of this century agriculture
and other communities came as a steady wave to colonize these hills and
settied here. Population increase at a rate of 28.47 % between 1981 and
1991 has put a lot of pressure on forest areas. More human habitations
have come up throughout the state and network of roads has been created
to connect even remote hemlets in the forest areas. The increase in
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population 1s leading to unplanned and unprecedented growth of town
centres and plantations putting a strain on the natural resources of the
area. Too much emphasis on tourism is also adversly affecting the natural
vegetation. In addition over exploitation for commercial purpose has
caused the depletion of some species of natural vegetation. For instance

Nardostachys grandiflora, Swertia sp., Aconitum sp. and Picrorhiza sp.

LS RN oy AREESY | o [ Pt

have been over extracted from the wild habitats mn Sikkim.

The state of Sikkim harbours rich and varied flora and fauna. This
diversity and heterogeneity of plant life is manifest with high degree of
econontic potential. Some of these plants are being threatened due to
various authropogenic and biotic factors. Conservation prudent
management of the genetic stocks like those of Orchids, Rhododendrons,
Canes and Bamboos and vanious other economic plants as well as rare
and endemic plants is urgntly called for. ¥ is forewarned that unless in
situ conservation methods are practised at the potential germplasm sites
in species rich areas, it will be extremely difficult to safeguard the rich
diversity of this beantiful state.
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Rhododendron fulgens in east Sikkim
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Heracleum nepalense in west Sikkim
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Rheum nobile : north Sikkim
(Courtesy : G.P. Sinha)
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Abies spectabilis : female cones, west Sikkim
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TAMIL NADU

Y, Chithra
Y.J. Nair

Tamil Nadu with a geographical area of 1,30,058 Sq km is situated
on the south eastern side of Indian Peninsula. The State lies between 8°5'-
13935°N Latitude and 76°15° 80°20°E Longitude. It is bounded on the
north by Karnataka and Andhra Pradesh, on the south by the Indian Ocean,
on the east by the Bay of Bengal, in the west by the Arabian Sea and the
States of Kerala and Kamataka. The state occupies 4,08 percent of the
total area of the country. It has a coast line of 990 Km and a land bound-
ary of 1200 Km. A chain of twenty coral islands namely Shingle, Krusa-
dai, Pullivasal, Pulli, Manauli, Musal, Muli, Valai, Talairi, Appa, Shuli,
Uppu Tanni, Kairya, Vilangu, Koswatri, Van and Pandyan and several reefs
extend along the northern shore of the Gulf of Mannar. These are collec-
tively known as Rameswaram and Krusadai group of islands. These is-
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southernmost island-Pandyan Tivu is now connected to the mainland by
a major port “New Tuticorin” The famous pilgrimage centre, Rameswaram
15 sitnated in the Gulf on the istand of Pamban. Some of them are separted
ffﬁm one another by only short distances of shailow waters. During low
tide when water recedes the demarcation between them disappears.

The State is now divided into the following 22 districts. Chengai
MGR, Coimbatore, Dharmapuri, Kanyakumari, Madurai, Dindugal-Amna,
NagﬂpﬂtﬁQM-Quaid E Millat, Nilgiri, N, Arcot-Ambedkar, Perivyar,

puram, Kamarajar, Pasumpon Thevar Thimimagan,
Salem, §. Arcot-Vallalar, Tiruchirappalli, Thanjavur, Tirunclveli-

Kattabomman, Thiruvannamalai-Sambuvarayar, Chidambaranar,
Viluppuram-Ramasamy Padayachi.

The geographical area of the Statc has a roughly rhombardal ap-
Pﬁrfﬁm“mhﬂmlmgﬁrdhgmﬂofﬁstﬁchhlgﬁom Pulicat lake in the
Borth to Kanyakumari in the south and the shorter diagonal from Gudalur
in the west to Point Calimere in the east.

The landmas‘s of the State falls under two natural divisions, viz. the
vastemn coastal plain and the hilly region along the north and the west.
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(i) The constal plain : It can be sub-dividcd into (a) the coromandel
plain comprising the districts of Chengai MGR. South Arcot-vallalar and
North Arcot-Ambedkar (b) the alluvial plain of the Kavery delta extend-
ing over Thamavur and part of Tiruchirapalli districts {¢) the dryv South-
emn plains in Madurai, Ramanathapuram, Kamarajar, Dindigul-Anna,
Kanyakumari, Pasumpon Thevar Thirumagan and Tirunelveli-
Kattahomman Districts (d) the inner plains comprising districts of
Dharmapuri, Salem, North Arcot-Ambedkar and Madurai. Along the coast,
at places like Mahabalipuram, Mandapam and Kanyakuman outcrops of
rocky head-lands are present. A narrow belt of sand dunes rising to about
10 m is found on the Tuticorin coast. Further south in Tirunelveli-
Kattabomman, red sand hills, locally known as ‘teris’ rise to 50 m above
mean sea level. Typical coral-reefs occur at Pamban islands- at the head
of the Gulf of Mannar on the east coast.

(ii} The hilly region along the north and the west : Along the
whole length of the western part, at a distance from the sea varying from
80 to 160 Km runs the range of Western Ghats, a steep and rugged mass
averaging 1220 m above the sea level and rising to 2554 m at Mukurtl
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2637 m at Doddabetta in Nilgiris. It has tropical evergreen, semi-ev-
ergreen and deciduous forest, as well as Savannahs intermixed with culti-
vated lands and seftled areas in the valleys. The Eastern Ghats from Andhra
Pradesh cut across the State to meet the Nilgin hills, The ‘Paighat gap’
about 25 Km in width is the only marked break in the W. Ghats. To the
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the east of W. Ghats are Pulneys which are an offshoot of Anamalais.
Kodatkanal, a famous hil} station, is situated on Palni hills. Other promi-
nent groups of hills are Javadi, Shevaroys, Kairayans and Pachamalais.
All these form a chain of low, flat-topped hills. Nilgiris and Anamalai are
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Slopes of Western Ghats are the sources of many rivers which flow
eastwards towards the Bay of Bengal. Of these, Palar, Cheyyar, Ponnaiyar,
Kavery, Meyar, Bhavani, Amaravati, Vaigai, Chittar and Tamaraparm are
perennial rivers, whereas, Vellar, Noyal, Suruli, Gundar, Vaipar, Varparai
and Varshali are non-perennial ones. All these rivers are rain fed. Kavery
which nses from Brahmagiri in Coorg is the biggest river of the State. It
travels the entire breadth of Tamil Nadu and forms a large delta at its
mouth in Thamjavur district making it the “granary of Southern India”
Tambarapamni also has deltaic deposits at its mouth.
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Along the coast, here and there, there are but a few lakes, lagoons
and marshy lands. The Buckingham canal, which connects river Krishna
in Andhra Pradesh with Chennai, passes through some of them. Veeranam
lake in South Arcot is one of the biggest lakes in the State.

VEGETATION

The great plant wealth and diversity of Tamil Nadu i1s due to the
immense variety of climate, altitude and edaphic factors. Vegetation of
the State can be broadly divided into four categories:

I  Coastal vegetation

I Island vegetation

Ol Vegetation of the interior plains

IV Vegetation of the hills and mountains.

The vegetation dealt under each category is based on Champion and
Seth (1968), modified in the light of additional information availabie.

I COASTAL VEGETATION

The entire coast of Tamil Nadu, is chiefly sandy with outcrops of
rocky headlands at Mahabalipuram, Mandapam and Kanyakumari. There
ar¢ some fidal crecks and flats at the riverine mouths of which the Veliar
and Kavery complex are significant. At the mouths of the rivers and nu-
merous creeks, extensive mud and saline flats with the formation of
proestuarine vegetation is noticeable particularly at Pichavaram, Tuticorin
and adjoining areas. Coral reefs are found at Mandapam, Tuticorin and
Kanyakumari where the substratum is hard with high percentage of Cal-
c¢ium carbonate. The coastal vegetation can be subdivided into Strand,
Estuarine types (Rao and Sastry 1972, 1974 and Rao et al. 1975) and

Coastal tropical dry evergreen forest types (Nair and Vivekananthan 1983)
1. Strand vegetation
This can be turther classified into strand sand, strand rock and strand

coral types. Each sub-type is typical in its discontinuous plant groupings,
edaphic characteristics and the indicator plants.
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Strand sand

In this type, soils are coarse sandy with the pH ranging from 6.7 to
7.3. The vegetation here has four zones (Rao et al. 1975).

(i) Open pioneer zone: Cyperus arenarius, Gisekia
pharnaceoides, Glinus oppositifolius, Hydrophyiax maritima, ipomoea
pescaprae, Launaea sarmentosa, Polycarpaea corymbosa, Rothia indica,
Sesuvium portulacastrum, Spinifex fittoreus, Tribulus terrestris, etc. are
comimon.,

(ii) Closed herbaceous zone; Soils arc finc sand or rarcly coarsc
sand. pH ranges from 7 to 7.2. Alternanthera pungens, Atriplex repens,
Blumea obliqua, Boerhavia diffusa, Borreria articularis, Chloris barbata,
Croton bonplandianum, Euphorbia spp., Geniosporum tenuiflorum, Glinus
oppositifolius, Heliotropium curassavicum, Leucas sp., Mollugo
nudicaulis, Pennisetum pedicellatum, Setaria pumila, Trachys muricata,

Vernonia cinereq, etc, are commom.

(iii} Middile mixed zone or bushy zone: Soils are loamy sand, pH
ranges from 7 to 7.2. Caesalpinia bonduc, Calotropis gigantea, Carissa
spinarum, Cassia auriculata, Clerodendrum inerme. Indigofera
oblongifolia, Jatropha glandulifera, J. gossypifolia, Tephrosia purpurea,
Waltheria indica, etc. are commonly found.

(iv) Inner woodland zone: Soils are loamy sand or clayey loam
with the pH ranging from neutral to 7.3. Borassus flabellifer, Calophylium
inophyltum, Carissa spinarum, Drypetes sepiaria, Mimusops elengi,
Pandanus fascicularis. Phoenix pusilia, Prosopis cineraria, Reissantia
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some of the common plants of this zone. At some places Anacardium
occidentale, Casuarina equisetifolia and Cocos nucifera are cultivated.
This woodland zone almost approaches the Camatic umbrella thomn for-
est of Champion and Seth (1968).

Strand rock
The vegetation can be classified under four heads.

(i) Exposed rocky low-lying reefs: Soils have a psendo-crumb
structure and rich Calcium carbonate percentage (68.81%). Usually the
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pH is around 7.8 and the organic matter content is very low. Red, brown
and green marine algae are common in this area. The marine angiospermns
Ftlmnr’.ﬂﬂﬂﬂ [RCE TRT TS or R o B
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acoreides, Halophila ovalis, H. stipulacea and Syringodium isoetifolium,

(ii) Rocky relief: It consists of mostly exposed rocky lateritic boul-

ders with thin mantle of sand in crevices or weathered surfaras Thic
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type is found at Kanyakumari and its neighbourhood. Atriplex repens,
Boerhavia diffusa, Cenchrus ciliaris, Chloris virgata, Chfamphyrum
laxum, Cyperus pachyrrhizhus, Fimbristylis eymosa, Hampyrum
mucronatum, Indoneesiella echivides. Ipomoea asarifolia, Phyllanthys

maderaspatensis, Scilla hyacinthina, Tridax procumbens, etc. are com-
monly found.

{iif} Less rocky to gravelly or sandy-areas: The soils are coarse
sand. pH value is 6 to 7. Aristolochia bracteolata, Atriplex repens, Cassia
nigricans, Ipomoea pescaprae, Launaea sarmeniosa, Polycarpaeq
corymbosa, Portulaco qguadrifida, P pilosa, Urginea congesta, ete. are

the common plants met with in such areas.

(iv) Inner woodland zone: Lantana camar

Lﬂp!mmh es tetraphylla, Sapindus emarginatus,

8
8
8
:

Sirand cora)
It can be divided into four zones.

(i} Open pioneer zone: Soils are coarse sand. pH value varies from
6.1 7.2, Avicennia nﬁﬁ‘muafw Arr:nfﬂ'r repens and Serlicornia brachizta

are commonly found,

(it} Raised coral rocks with crannies: Soils are coral sand. pH is
an

?ﬂm 7210 8.2 Halopyrum mucronatum, Polycarpaea spicata and
Porobolus tremulus are the common Specics.
(iii) Closed herbaceaus zone: Soils are coarsc sand mixed with

:zml sand. pH is from 7 to 7.6. Eragrostis riparia, Fimbristylis cymosa,
aevela plumieri Sporobolus spicatus and 8. virginicus are common,

(iv) Tnner wo :
are smmilar to those of inner woodland zone described under “strand sand’
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2.  Estuarine vegetation

This type of vegetation is generally ¢alled as ‘mangrove’ Accord-
ing to Champion and Seth (1968) it is termed as tidal swamp forest. Rao
and Sastry (1974} described it as proestuarine, under estuarine vegela-
tion. In Tamil Nadu typical estuarine vegetation is absent. The Kavery
estuarine complex is a composite type of proestuarine vegetation cover-
ing an area of nearly 14,897 hectares comprising Chatram, Coleroon, Kille,
Muthupet, Pichavaram and Talaignayar. Here one encounters a vegeta-
tion mosaic responding to the nature of the relief and ebb and flow of
tides. Proestuarine vegetation can be divided into the following sub-types.

(i) Tidal mangroves: The substratum is mmddy relief under tidal
influence and the soil is clayey of considerable depth varying from
semifluid mud to stiff clay. Soil aeration is very poor. The components
are shrubs and trees. Aegiceras corniculatum, Avicennia marina, A. alba,
A. officinalis, Ceriops decandra, Rhizophora apiculata and R mucronata
are commonly found,

(i) Euhaline: This includes typical salt tolerant shrubs and herbs
growing under wet or dry conditions. Soils are sandy loam or silty loam
with mild to strong alkalinity and containing fairly high amount of organic
matter. Acanthus ilicifolius, Aeluropus lagopoides, Arthrocnemum indicum,
Clerodendrum inerme, Cressa cretica, Salicornia brachiata, Sesuvium
portulacastrum, Suaeda maritima and S. monoica, ete. are common plants.

(iii) Prohaline: In this sub-type there is a mixing of salt-water from
the sea and freshwater from the rivers resulting in conditions favourable
for the growth of salt tolerant fresh water plants such as Barringtonia
racemosa, Bruguiera cylindrica, Cerbera manghas, Dalbergia spinosa,
Derris trifoliata, Excoecaria agallocha, Scyphiphora hydrophyllacea and
Sonneratia apetala.

3.  Coastal tropical! dry evergreen forest type

Restricted to the coastal region from Tirunelveli northwards are the
tropical dry evergreen forest. These are low forest with trees of 9-12 m
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the crowns spreading. The forest may have deciduous elements and is with-
out a marked canopy layer. Common woody plants found in such forest
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arc Afalantia monophylia, Breynia vitisidaea, Calophylium inophylium,
Canthium parviflorum, Carissa spinarum, Drypetes sepiaria, Ehretia
aspera, E. microphylia, Erythroxylum monogynum, Lannea coromandelica,
Manilkara hexandra, Mimusops elengi, Mundulea sericea, Murraya
paniculata, Pleurostylia opposita, Pterolobium hexapetalum, Sapindus

Avatnatus and Waleurno I‘H falia. Laroe climbere are Comovalia cladiato
E,““fs'rm a ““.“"“l

C. virosa, Mucuna atmpurpurea and M. pruriens. Some of the Oﬂ‘lEl‘ com-

mon elements are Canthium dicoccum, Capparis zeylanica, Cayratia
carnosa, Hygonia mystax, Leptadenia reticulata, Memecylon umbellatum,
Toddalia astatica, Tylophora indica and Xeromphis malabarica. Parasites
like Cassytha filiformis, Dendrophthoe falcata and Viscum orientale are
frequently found. Vanda fessellata 1s a common epiphytic orchid. This
forest type is found in Vedharanyam and Talaignayar R.F,, Thanjavur
(Daniel, 1967; Sebastine and Ellis 1967; Blasco and Legris 1974).

1 ISLAND VEGETATION

LYierotatinn AF Ramaemwararm and Krmoadni oermin af 1elande rnnmeicta
yeSenanial UL ApINCSWaIAlll Qg S disqoal SRR OF Lhailius VOSISE

of forest of tropical thorny umbrella type, degraded to low open scrub
formation due to severe biotic and climatic causes (Rao et al. 1963}, It
can be mainly grouped under two categories namely mangrove and strand
formations. Based on their edaphic features these can be further subdi-
vided into the following distinct units.

1.  Foreshore sandy habitat

The soils are loose and light, coarse sandy and coloured dull white,
Their main constituents are shell fragments and disintegrated coral rocks.
Atriplex repens Ipomoea pes-caprae (dominating strand crecpers),

o an b [TV TPT P .

WA EVIT p:ummn, Snaunum POFTRIGLUSTFNN auu JFJHUEI H'IIGI'EILT are
commonly found in such areas.

2. Inland sandy habitat

The soils resemble that of foreshore sandy habitat, but better
protected than it and support more luxurient vegetation. Borassus
flabellifer, Breynia rhamnoides, Calotropis gigantea, Cassytha filiformis,
Clerodendrum inerme, Dodonaea viscosa, Indigofera oblongifolia,

Pandanus sp., Salvadora persica, Thespesia populnea, etc. are the
common plants encountered here.
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3, Salt marsh habitat

Salt marshes are usnally with a white incrustation of salts. Total
soluble salts and Sodmum chloride contents are very high. Only plant
communities and associations highty tolerant to salts grow in this habitat.
Apluda mutica, Arthocnemum spp., Atriplex repens, Avicennia officinalis,

FEremnnonooy foveolafiie Fimbristuliv en  Salicormio e Nnaroboluc
sremopogon joveoiatus, Fimbristyiiy sp., dalicornia sp., dAporoboius

tremulus and Suaeda sp. are common.
4. Mangrove habitat

The soil is semt-muddy coral sand with some cohesion. It contains
hardy roots and decomposing foliage. Avicennia officinalis, Bruguiera
conjugata, Ceriops tapal, Lumnitzera sp. and Rhizophora sp. are com-
mon. Sometimes, when muddy shore is replaced by coral stone, Pemphis

acidula (indicator of coral rock) is seen adjacent to the Mangrove zone,
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5. Maritime habitat

The soil is sandy with some decomposed and decomposing organic
matter from the flora and fauna present there. Numerous algae and a few
phanerogams are found there. Enhalus acoroides, Cymodocea spp. and
Halophila spp. are encountered.

III VEGETATION OF THE INTERIOR PLAINS

The vegetation of the piains at the foot or on the undulating stopes
of hills and hillocks in the rocky area bordering the coastal plain comes
under Southem tropical thorn forests of Champion and Seth (1968). These

are often called as ‘Scmb 11mn1nc Thmr ara found in chmnnlnnﬂn MNorth
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and South Arcot, Pudukkottai, Tll'llChll'ﬂ]Jpa]ll, Tirunelveli and less so in
Salem and Coimbatore Districts. In these scattered forests, trees hardly
reach 10 m in height and are often armed with spines and prickles. Most
of the plants manifest several xeromorphic ‘features. The common trees
are Acacia chundra, A. horrida, A. leucophloea, A. nilotica ssp. indica,
Albizia amara, Azadirachta indica, Chloroxylon swietenia, Dalbergia
spinosa, Dichrostachys cinerea, Limonia acidissima, Plecospermum
spinarum, Strychnos nux-vomica, 8. potatorum, Wrightia tinctoria and
Ziziphus spp. The shrubs commonly met with are Cadaba fruticosa,
Capparis zeylanica, Carissa congesta, Cassia auriculata, Flacourtia
indica, Maytenus emarginata, Pisonia aculeata, Scutia myrting,
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Securinega leucopyrus and Teddalia asiatica. The common climbers are
Cardiospermum canescens, C. halicacabum, Ceropegia candelabrum, C.
funcea, Cissus quadrangularis, C. repanda, Cissampelos pareira var.
hirsuta, Dioscorea spp., Leptadenia reticulata, Pergularia daemia and
Ventilago madraspatana. During rainy season, a variety of herbaceous
plants like Achyranthes aspera, Allamania nodiflora, Apluda mutica,
Aristida setacea, Blumea mollis, Cleome angustifolia and species of
Cymbopogon, Glinus, Indigofera, Leucas, Molluge and Oldenlandia are

SECN

Tropicai thom forest of Tamil Nadu are differentiated into South-
ern thom forest, Carnatic umbrella thorn forest, Southern Euphorbia scrubs
and Southern thorn scrubs (Champion and Seth 1968). In Southern thorn
forest, species of Acacia, Mimosa and Ziziphus are predominantly met
with. In Camatic umbrella thom forest Acacia planifrons is common, These
forests are found in Kanyakumart, Madurai, Ramanathapuram and
Tirunelveli. Southern Euphorbia scrub is full of fleshy Euphorbias.
Barleria buxifolia, Calotropis gigantea, Euphorbia antiguorum, E. tirucalli
and Opuntia dillenii are common. Southern thorn scrubs are found in the

plains like Chennai and its environs. Sandal bearing scrubs are met with
in Sirur R.F. of Nilgiris.

IV  VEGETATION OF HILLS AND MOUNTAINS

1.  Dry Deciduous forest (Southern dry mixed deciduous forest of
Champion and Scth 1968).

These forest are found at about 400 m and above. The canopy is
closed. Most of the species are deciduous. The undergrowth is usually
dense. The common trees are Albizia amara, A. odoratissima, Anogeissus
latifolia, Butea monasperma, Chioroxylon swietenia, Dalbergia sp.
Pterocarpus marsupium, Shorea roxburghii, Strychnos nux-vomica,
Terminalia spp., etc. The bamboo, Dendrocalamus strictus is often found,

shrubs found in these forest. The common climbers are Combretum
albidum, Hiptage benghalensis, Toddalia asiatica and Ventilago
madraspatana. Cycas circinalis is occasional. Species of Abutilon,
Achyranthes, Aristida, Bulbostylis, Cleome, Cymbopogon, Cyperus,

Diottaria Heracleum Haoterannony Thomoada Fuihaibia ain £00. 1
AArGrrarind, IISrGCe i, LIWerUPLLS0N, Jnemeaq, 1riowius, ¢tc. form the

ground layer,
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2. South Indian moist deciduous forest

This type lies below the zone of semi-evergreen and evergreen
forest. Thé trees reach a height of 30-36 m and are deciduous. Bamboos
are common, Epiphytes are rare. Bombax ceiba, Dillenia pentagyna,
Mitragyna parvifiora, Tectona grandis, Terminalia spp. Vitex spp. and
Ziziphus xylopyrus are the common trees. Cycas circinalis is occasional,
Helicteres isora, Lantana camara var. aculeata and Ziziphus oenoplia are
common shrubs. Common climber is Jpomoea spp. Common grass is
Imperaia sp.

3. Semi-evergreen forest (Tirunelveli semi-evergreen forests of Cham-
pion and Seth 1968).

This type occurs on slopes of hills and mountains usually up to
1000 m. Canopy is of 2 or 3 storeys, Epiphytic orchids are present. Climb-
ers and canes are common. Top canopy consists of Artocarpus spp.
Dalbergia latifolia, Hopea spp., etc. The second storey consists of spe-
cies of Actinodaphne, Aglaia, Bischofia, Drypetes and Symplocos.
Species of Glycosmis, Ixora, Lasianthus, Leea, Memecylon, Pavetia, etc.

rﬂfl‘"\ "hﬂ ﬂl"ﬂl"\t\t! l!.ﬂ-ﬂﬂ"'ﬂflﬁﬂ T"I.ﬂ- Pt L o] ] n"lii’l‘ll‘\ﬂ!"ﬂ [r Y el p'll'fdﬂ I’Iﬂ'ﬂ)!ﬂﬂﬂﬂ
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Cynanchum tunicatum, Entada pursaetha and species of Calycopteris,
Dioscorea, Strychnos, etc. Bambusa arundinacea and Ochlandra
fravancorica are also common.

4.  Wet evergreen forest (Southern hill-top tropical evergreen forest
and West Coast tropical evergreen forest of Champion and Seth
1968).

This type is found up to an altitude of nearly 1500 m on the slopes
of hills and mountains that receive heavy rainfall, It is primarily met with
in Anamalais, Kanyakumari and Tirunelveli hills. The trees attain a height

AF J‘: L B A ol s 2 TR Y Trl :1r:+1'|. ]ﬂ'l‘l."l' -nlanﬂ Lnlan Tl\am oy~ ll-ll.-llun.a A rﬂlllll Pl T g r.
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The canopy is very dense. Epiphytic orchids, aroids, ferns, mosses and
lichens are common. Climbers are conspicuous, spreading over tree cano-
pies. The ground vegetation is generally absent. Species of Calamus,

1Mﬂ F.ot T, "-‘n T IR (. J I —— |

Pandanus ﬁl'id Palms arc found near water-courses. Grasses are E'EIIUH:I.IIJ"
absent. The top canopy is formed by Hopea sp., Aglaia eleagnpidea,
Artocarpus spp., Calophyllum spp., Canarium strictum, Cullenia
exarillata, Filicium a’emp;‘ens Palaguium erprfcum Persea macrantha

_________
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Actinodaphne malabarica, Cinnamomum verum, Diospyros bourdillonii,
Gomphandra tetrandra, Scolopia crenata, eic. The common shrubs are
species of Ixora, Nothopegia, Pavetla and Strobilanthes. The common
climbers are Ancistrocladus, Calycopteris, Dioscorea, Entada,
Erythropalum and Pothos. Herbaceous vegetation consists of Begonia,
Disperis, Impatiens, Ophiorrhiza, ctc. Along water courses and on moist
slopes Schumannianthus virgatus is abundant. Species of Coelogyne,
Dendrobium, Oberonia, Pholidota and Vanda are some of the common
epiphytic orchids. Species of Angiopteris, Arachniodes, Asplenium,
Bolbitis, Lepi‘&chiius, Pteris and Trichomanés are the common ferns.
Cyathea spp. {tree ferns) and Lycopodium are occasional. Selaginelia spe-
cies are common on rocks and trees.

th

The montane forest above 1000 m, mostly confined to moist and
sheltered valleys, glens and hollows as in the Anamalais, Nilgiri and Pulney
are calied ‘Sholas’ The trees are evergreen and usually short-boled. flex
denticulata, I. wightiana, Michelia nilagirica, Syzygium spp., Vaccinium
leschenaultii, V. neilgherrense and Viburnum punctatum are the common
traes. Eyrya nitida, Rhododendron nilagiricum, Rhodomyrtus tomentosa,
Ternstroemia japonica are found on the fringes of sholas. Species of
Berberis, Disporum, Gaultheria, Mahonia, Valeriana, etc. are some of the
other plants found in Sholas. Ahelmoschus angulosus, Arundinaria sp.

¥

Elatostema sp., Impatiens sp., Lastanthus sp., Psychotria sp., etc. form
the undergrowth. The common pteridophytes are Asplenium aethiopicum,
A. laciniatum and specics of Polystichum and Selaginella. Lithophytic and
epiphytic orchids include Aerides ringens, Coelogyne mossice, C. ner-
vosa, Dendrobium nanum, Eria dalzellii, E. pauciflora, Oberonig Spp.,
etc. Common parasites are Helixanthera spp. and Korthalsella japonica.
Shola forest are considered as the climatic climax type by many workers,

6. Grasslands

Low level grasslands

These are found up to 1000 m altitude and are very scattered and
intcmlixed with local forest. They are exposed to considerable biotic
interference. The dominant species are Arundinella ciliata, A, mesophylla,
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Chrysopogon orientalis, C. zeylanicus, Cymbopogon colorafus, C.
flexuosus, Digitaria ciliaris, Eragrostis tenuifolia, Eulalia trispicata,
Ischaemum fimorense and Themeda cymbaria. The common trees found
scattered among these grasses are Mundulea sericea, Phoenix humilis var.,
pedunculata and Terminalia chebula. The common shrubs are Hedyotis
purpurascens and Uvaria rufescens. Species of Biophytum, Crotalaria,
Cyanoiis, Fimbristylis, Letcas, Phyllanthus, Rhynchosia, Striga and
Vernionia are some of the herbaceous elements. Orchids like Habenaria
perrottetiana and Pecteilis gigantea are common. Didymocarpus
fomentosus, Eriocaulon cinereum, E. melaleucum ete., are found on mossy
rocks. Burmannia pusilla and Utricularia striatula are seen on very moist
substratum.

High level grasslands (southern montane wet grasslands of
Champion and Seth 1968; Shrub-Savanna of Mcher-Homyi 1967, 1969).

Grasses, herbs and shrubs are found mixed up in varying propor-
tions in this type of vegetation; it covers large areas on the mountain tops.
Agrostis peninsularis, Arundinella purpurea, A. vaginata, Bromus ramosus,
Chrysopogon zeylanicus, Dichanthium polyptycum, Indochloa oligantha,
Isachne bourneorum and Tripogon bromoides are the common grasses.

......
Blumea hieracifolia, B. mollis, Burmannia pusilla, Campanula alphonsii,
Cirsium wallichii var. wightii, Curculige orchioides, Drosera peltata,
Fimbristylis kingii, Lactuca hasiata, Micromeria biflora, Osbeckia
parvifolia, Parnassia mysorensis, Pedicularis zeylanica, Scirpus fluitans,
Spiranthes sinensis, Swertia corymbosa, Utricularia graminifolia, U.
wliginosa, Valeriana beddomei, Vernonia peninsularis and Viola
betonicifolia ssp. nepalensis are some of the plants found in association
with grasses. Fire resistant fern Preridium aquilinum is one of the aggres-
sive ferns found in grasslands. In many places, high level grasslands lie

in close juxstaposition with sholas.

RIPARIAN VEGETATION

This type of vegetation is found along courses of rivers and streams
in plains, where alluvial goil is deposited. It forms a very narrow belt along
the banks, sometimes it may extend to higher elevations, The trees may
be evergreen or deciduous depending upon the region. Arunde donax,
Barringtonia acutangula, Combretum albidum, Derris scandens,
Homonola riparia. Phragmites karka, Polygonum spp., Pongamia pinnala,
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Saccharum spontaneum, Syzygium cumini, Terminalia arjuna, Typha
angustata and Vitex leucoxylon are some of the plants found in this
TEgILoNn.

AQUATIC AND SEMIAQUATIC VEGETATION

Aquatic and semiagquatic vegetation is met with in lakes, ponds, pud-
dles, marshy places, etc. dponogetfon natans, Ceratophyllum demersum,
Eichhornia crassipes, Hydrilla verticillata, Lemna perpusilla, Monochorig
vaginalis, Najas graminea, Nymphaea spp., Nelumbo nucifera and
Vallisneria spiraiis are commonly found. Hydrobryum olivaceum,
Polypleurum spp. and Willisia selaginoides are found on rocks in rivers,
Aeschynomene aspera, Bacopa monnieri, Eclipta prosirata, Hygrophila
angustifolia, Rotula aquatica and Typha angusiata are found along the
margins of lakes, ponds, etc, Azolla pinnata, Ceratopteris thalictroides,
Isoetes coromandeliana and Marsilea minuta are some of the aquatic
pteridophytes commonly seen.

FLORISTIC DIVERSITY

The forest of Tamil Nadu with a total area of about 21938 Sq. Km,
show a wide variety in their floristic composition. Dense forest are found
in southern Western Ghats (Nilgiri, Anamalais, Palnis and Tirunelveli-
Travancore hill complex) and in Eastern Ghats expecially in Coimbatore,
Dharmapuri, Salem, North Arcot and South Arcot districts. Southern West-
em Ghats have the best preserved and most extensive climax vegetation

in peninsular India. Some of the tropical moist forest in Tamil Nadu are

amonda tha haot roseasantativa arase uath nradominantls Tradom Mllml
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clements. Qut of about 17,500 species of flowering plants described from
Indian subcontinent about 4000 are reported from W. Ghats (Nair and
Daniel 1986) and about 5640 species and infraspecific taxa (including
cultivated species) are available in Tamil Nadu (Nair and Henry 1983;
Henry et al. 1987, 1989). This is significant as the area that supports such
a great percentage of floristic elements occupies only 4.08% of the total
area of India. Qut of about 315 flowering plant families in India about
230 _t‘amilies are represented n Tamil Nadu, The State Flora Analysis of
Tamil Nadu (Nair and Henry 1983; Henry ef al. 1987, 1989) reveals high
concentration of species in the hilly districts of Western Ghats. The unique
mountamous Nilgiri district of Tamil Nadu alone has 2611 species of

flowering plants belonging to 942 genera spread over 163 families (Sharma
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et al. 1977). 2,105 species of flowering plants belonging to 872 genera
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Sundararaj 1954). Chandrabose and Nair (1968} report 849 species/
infraspecific taxa from Coimbatore town, Fyson (1915-21) records 500
spectes belonging to 264 genera on South Indian hill tops.

The Nilgiri Biosphere Reserve situated on the southern Western
Ghats harbours 3,379 species of flowering plants alone (Balakrishnan and
Ansart 1990). Another potential area- Agastyamalai, situated on the
Tirunelveli Travancore hills at southem end is estimated to have about
2000 species of flowering plants in an area of about 2000 Sq km (Henry
et al. 1984). The Nilgiris, Agastyamalai and its environs are some of the
more potential centres of speciation and many plants new to science have
been described from these places. Most of them happen to be narrow
endemics. The high percentage of endemic ¢lements shows that the south-
ern Western Ghats have a typical flora of their own. The Nilgiris form a
prominent type locality in peninsular India. About 25 new taxa have been
described in recent years from Agastyamalai region (Henry ef al. 1984).
Many areas in this region still remain underexplored, so discovery of nov-
elties is likely to be an unending process.

Floristic and taxonomic works carried out so far clearly indicate
that Tamil Nadu is one of the richest areas in the country harbouring a
large number of taxa which are highly evolved. The ten dominant fami-
lies in W. Ghats are Poaceae, Leguminosae, Acanthaceae, Orchidaceae,
Asteraceae, Euphorbiaceae, Rubiaceae, Asclepiadaceae, Geraniaceae and
Lamiaceae (Nair 1991). The order of dominance of families in Tarnii Nadu
is Leguminosae, {117 genera, 507 species); Poaceae (145 genera, 436 spe-
cies); Asteraceae (103 genera, 240 species); Rubiaceae (60 genera, 209
species); Euphorbiaceae (55 genera, 198 species); Orchidaceae (66 gen-
era, 192 species); Cyperaceae (13 genera, 191 species); Acanthaceae (52
genera, 189 species); Lamiaceae (30 genera, 139 species) and
Convolvulaceae (16 genera, 87 species). Families like Malvaceae,
Melastomataceae, Balsaminaceae, Rosaceae, Rutaceae, Asclepiadaceae,
Solanaceae, Scrophulariaceae, Verbenaceae, Lauraceae and
Commelinaceae are well represenied with more than 50 species each.

Following table shows the number of species (approximate) occur-
ring int India and Tamil Nadu with respect to some dominant families of
flowering plants. Analysis of these families may indicate the floristic
diversity of Tamil Nadu.
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Family Tamijl Nadu W. Ghats India
Leguminosae 507 320 1141
Poaceae 436 A0 1291
Asteraceae 240 130 803
Rubiaceae 209 100 616
Euphorbiaceae 198 140 523
Orchidaceae 192 250 1229
Cyperaceae 191 160 545
Acanthaceae 189 165 5300
Lamiaceae 139 1135 435
Convolvulaceae 87 i5 184

Leguminosae is one of the largest families of flowering plants with
wide variety of habits such as herbs, climbers, lianas, shrubs to lofty trees.
There are many species of economic importance including a number of
edible legumes, medicinal plants, timber trees and wild relatives of culti-
vated plants in this family. Baker (1876) recognised 132 genera, 833 spe-
cies and 109 varieties. Of these, 120 genera, 648 species and 76 varieties
were then known to occur within the present political boundaries of In-
dian republic, With the addition of new species and new records made
from different parts of India, at present, there are about 179 genera, 1 132
species, 35 subspecies, 103 varieties and 7 forms in India including the
Cultivated species (Sanjappa 1992). About 85 genera and 320 species are
reported from Western Ghats (Nair and Daniel 1986). There are 117 gen-
€ra, 507 species, 6 subspecies and 21 varieties in Tamil Nadu (including
cultivated species). The genera Crotaiaria, Dalbergia, Desmodium,
Indigafera, Cassia and Acacia are well represented. The Indo-Sri-Lankan
genus Humboldtia with 6 species in the southern Western Ghats is repre-

Sented by 5 species in Tamil Nadu.

Poaceae is one of the most dominant families from an ecological
view point, occupying a wide and varied range of habitats. In India there
are about 264 genera and 1291 species. Recent studies on certain tribes
and genera clearly indicate that in peninsular India they are concentrated
mostly on the Western Ghats. About 120 genera and 400 species are
Ieported from Western Ghats (Nair and Daniel 1986). In Tamil Nadu there
are about 145 genera, 436 species, 2 subspecies, 27 varieties and |
forma. The tribe Isachnae has 4 genera and 34 species in India. [ts
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constituent genera Coelachne (2 species, | vanety,) and Isachre (10 spe-
cies) are well established m Tamil Nadu. Of the 12 species of Garnotia in
India 9 species are reported from Western Ghats (Prakash and Jain 1979),
8 species occur in Tamil Nadu. A monotypic genus fndopoa is also found
in Tamil Nadu. The occurrence of palaccendemic genera Manisuris (1
species) and Glvphochloa (2 species, 1 variety) 1s phytogeographically
interesting, Out of 19 principal genera of Bamboos occurring in India
(Bahadur and Jain 1983} 5 genera, 9 species and 3 varieties occur in Tarml
Nadu.

The family Asteraceae is represented by about 167 genera and 900
species in India (Hajra ef al. 1995). 57 genera and 130 species are found
to occur in Western Ghats (Nair and Daniel 1986). It reveals that about
50 species of the tribe Vernonieae recorded from South India about 45
occur in Western Ghats. Of this 50% of the species are found in Tirunelveli
hills. The family includes predominantly herbaceous forms. They are
adapted to varied ecological conditions. Arborescent forms viz. Vernonia
monosis and ¥V travancorica are found in Tamil Nadu. The members of
peninsular India are closely allied to the African species. The genera with
the highest representation of species are Anaphalis (15 species) Blumea
(17 species) Senecio (22) Vernonia (28 species and 1 variety). Majority
of these species are of recent introduction and some are found as weeds
in agricultural fields. Several omamental taxa like Chrysanthemum, Dahlia,
Cosmos, Tagetes and Zinnia are cultivated in gardens.

Rubiaceae is well developed family with tregs, shrubs, climbers and
herbs. There are about 113 genera and 616 species in India. 40 genera
and 100 species are found in Western Ghats and 60 genera, 209 species, 1
subspecies, 32 varieties and 1 forma are found in Tamil Nadu. The tropi-
cal Asian genus Hedyotis (34 species 1 subspecies and 3 varieties) Indo-
malaysian genus Lasianthus (14 species) and other genera such as frora,

nnhfnrrh_irn and Psychotria are well represented,
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Euphorbiaceas, a cosmopolitan family is one of the largest and di-
versified families in Angiospenns In India the family is represented by
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In Tamil Nadu there are 55 genera, 198 species, 1 subspecies and 11 vari-
eties. The genera Acalypha, Croton, Drypetes, Euphorbia, Glochidion,
Jatropha, Mallotus and Phyllanthus are well represented. In the genus
Glochidion 5 species are endemic to Tamil Nadu.
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Orchidaceae is known for its attractive and long lasting flowers. A
variety of epiphytic, saprophytic and terrestrial orchids are found espe-
cially in the rain forests. Some of the orchids like Aerides, Coelogyne,
Dendrobium, Pecteilis gigantea and Rhynchostylis retusa have large and
attractive blooms. Genera such as Bulbophyilum (11 species), Coelogyne
(8 species), Dendrobium (12 species), Eria (9 species), Eulophia (6 spe-
cies), Habenaria (28 species), Liparis (13 species) and Oberonia (13 spe-
cies) are well represented. According to Jain and Mehrotra (1984) there
are 144 penera and 925 species; Karthikeyan et a/. (1989) 1075 species, 2
subspecies, 107 varieties and 6 forma and Sathish Kumar and Manilal
(1994) 166 genera and 1141 species in India. The Western Ghats harbour
267 species, 3 subspecies and 2 varieties of orchids representing 72 gen-
era, including the rare Paphiopedilum druryi of Tirunelveli Travancore
hills. Fischer (1928) reports 60 genera having 190 species from erstwhile
Madras Presidency. About 150 species have been reported from parts of
Kerala and Tamil Nadu by Abrabam and Vatsala (1981). In Tamii Nadu
there are about 66 genera, 192 species and § varieties. The Nilgiris alone
harbour about 120 species in 49 genera. It contains 33 species that are
reported from Himalayas. 35 species have a common distribution in
Malaya or Thailand or Java (Joseph 1982). More than 50% of the orchid
species dealt within the Flora of erstwhile Madras Presidei.cy occur in
Nilgirj itself.

Cyperaceae includes sedges which are cosmopolitan in distribution,
but they have a narrow ecological range. Carex spp. are said to have a
considerable ecological range. The faniily is represented in India by about
38 genera and 545 species. 13 genera, 191 species, 4 subspecies and 12
varieties occur in Tamil Nadu, The genera Carex, Cyperus, F imbristylis
and Scirpus are well represented in the State.

The family Acanthaceae is represented by about 92 genera and 500
species in India. 50 genera, 181 species and 15 varieties oceur in Tamil
Nadu. The genera Andrographis (18 species, 3 varieties), Barleriq (18
species, 2 varieties), Justicia (11 species) and Nilgirianthus (15 species)
are well represented.

The family Lamiaceae is represented in India by about 72 penera
and 435 species, Tamil Nadu harbours about 30 genera, 139 species and
19 varieties. The genera dnisochilus (10 species, | variety), Leucas (29

species, 8 varieties) and Plectranthus (21 species, 1 variety) are wel|
represented.
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Convolvulaceae is represented by about 28 genera and 184 species
in India. In Tamil Nadu there are 16 genera, 87 species, 1 subspecies and
1 vaneties. The genera Argyreia (18 species 2 vaneties), stem parasite
Cuscuta (4 species), Jpomoea (33 species), Merremia (10 spectes, 1 sub-
species) are well represented.

Impatiens of Balsaminaceae is a non-endemic genus that has a con-
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86 species on the Wesiern Ghats and in Tamil Nadu there are about 62
species. Niigiris and neighbourhood harbour 17 endemic species, Anamalai
and Pulney hills have 6 endemic species and mountains of Tirunelveli

and neighbourhood are with 6 endemic species. The narrow endemism
exhibited by the species of Jmpatiens in the Western Ghats may indicate
that they are neoendemics (Nair 1991).

Commelinaceae has attained full development here in that out of
the Of) mprinc m India 5G are fmnﬂ'Fd from Tamil Nadu. The Indo-
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malaysmn genus Befa.s'}maps:s is represented by two species in Tamil Nadu
which are rare.

Palms which include economically important plants are well repre-
sented. The rare plants viz. Bentinckia condapanna and Pinanga dicksonii
also occur. Calamus is represented by 8 species and 1 variety which are
much exploited for making furniture.
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species), Apmmgetonacm (1 gemus, 5 species), Callitrichaceae (1 genus,
1 species), Ceratophyllaceae {1 genus, 1 species), Hydrocharitaccae (8
genera, 14 species), Lemnaceae (3 gencra, 4 species), Najadaceae (2 gen-
era, 6 species), Nelumbonaceae (1 genus, 1 species), Nympheaceae (1 ge-

nus, 2 species), Pontederiaceae {2 genera, 3 111@1::5‘1 Potamogetonaceae
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(4 genera, O species), Trapaceae (1 genus, 1 variety) and Typhaceae (1
genus, 1 species).
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Droseraceae {3 species) and Lentibulariaceae (18 species). The parasitic
plants belonging to diverse families viz, Loranthaceae (30 species),
Santalaceae (4 species), Balanophoraceae (2 varieties), Cuscutaceae (4
spemes) and Orobanchaceae (8 species) are well represented, The fami-
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species. Saprophytes that are commenly found are Burmannia championii,
Aphyllorchis montana, Didymoplexis pallens, Epipagium roseum.
Hyalisma jantha, etc.

Gymnosperms are poorly represented in Tamil Nadu. Eventhough
the following families viz. Cycadaceae (2 species) Ginkgoaceae (1 spe-
cies), Podocarpaceae (4 species), Araucariaceae (4 species), Pmaceae (13
species), Taxodiaceae (5 species), Cupressaceae (23 species), Gnetaceae
{2 species) are represenicd, mosi of the species are found only under cui-
tivation 1n hill stations. Cyeas circinalis, Nageia wallichiana (a conifer-
ous tree indigenous to South India) Grefum ula and G. contractum are
commonly found.

Published works on Pteridophytes and Bryophytes of Tamil Nadu
arc meagre. Some systematic work has been done on the Fems of Palni
hells. Subramanyam et al. (1961) have recorded 50 species of Pteridophytes
from the Cumbum Valley and Pachakumatchi hills of the Madurai dis-
trict. Bir and Vasudeva (1971) have reported 118 species of ferns and 14
fern-allies from Kodaikanal. Manickam and Ninan {1976) mention the
occurrence of 148 taxa of ferns including 14 noveltics on Palni hills,
Cyathea spp. - the tree ferns, many fems and fern-allies which are epiphytic
viz. Asplenium spp., Hymenophyllum spp., Lycopodium spp., Microsorum
Spp., etc., robust ferns like Angiopteris evecta, Osmunda regalis, Blechnum
orfentgle, etc. occur along streams and rivulets. Climbing species of
Lygodium are also commonly found.

The montane forest are rich in Bryophytes. About 728 taxa of
liverworts are known from the country, Udar and Srivastava {1975) have
made attempts to study the liverworts of Western Ghats. From South
India about 225 species are reported, most of which are confined to West-
ein Ghats (including hilly regions of Tamil Nadu). Anthoceros spp.,
Dumortierqg spp., Marchantia spp., etc. ocour here. Bryophytes are Sup-
Posed to indicate the environmental changes and are of phytogeographical
significance. About 17 species of South Indian hiverworts are reported to
Occur m East Africa also (Schuster 1976). The moss flora of South India
1S a}so poorly known. The information available is mainly based on col-
lections from hilly regions like Kodaikanal, Ooty and Mercara, 368 spe-
cies of mosses are cnumerated from the Palni hills alone by Foreau
(1961}, of which 110 were described as novelties by various carlier ag-
thors from these parts.



As far as the Algal, Fungal and Lichen floras are concerned the
forest of Tamil Nadu remamn unexplored. The hills of southern Westemn
Ghats are supposed to be rich in all these elements as optimum condi-
tions for profuse growth of them exist there. Intensive studies on them
need to be done in future.

PHYTOGEOGRAPHY

Origin of the flora of peninsular India, its complexity and diversity
have been discussed by vanous authors, India appears to have remained
connected to Madagascar and Africa until at least 100 m.y. B.P. It com-
menced its northward motion about 100 m.y. B P. and appears to have
collided with Asia by mid-Eocene, The extensive crustal shortening and
fracturing of the region as well as the upthrust of the Himalayas belongs
to the second phase of the development of the region, commencing in the
Miocene and reaching its strongest phase in the Plio-Pleistocene time. The
presumed lower Eocene Deccan Intertrappean floras reviewed by
Lakhanpal (1970) may represent mixtures of groups that have come from
the north (such as Datiscaceae) with these that were derived from the south,
and the flora of pemnsular India was progressively enriched from mid-
tertiary tume onwards with northern, predominantly tropical groups of
Angiosperms, such as Dipterocarpaceae (Axelrod 1974). India had a rich
tropical and subtropical flora during the Cretaceous. As the Indian sub-
continent was rafted north through different climatic belts many tropical
taxa unique to it appear to have been eliminated, as were temperate aus-
tral alliances, including leptodactylid frogs and austral gymnosperms
(Raven arxd Axelrod 1974). Nayar (1977) stressed that the Glossopteridean
flora has clearly ¢stablished the Gondwana origin of the landmass com-
prising South America, India, Malesian Islands, Madagascar, Australia and
Antarctica, The past connection of peninsular India with the now sun-
dered but still vagile continents has been underscored by Nayar (1982)
with examples such as Hernandia, Laurembergia, Pitiosporum,
Acrotrema, Apodytes dimidiata, Gomphandra, Nothopodytes foetida and
Sarcostigma kleinii, Hydnocarpus, etc. Abraham and Vatsala (1981)
observe that the occurrence of 10 genera of Orchidaceae viz. Acampe,
Bulbophylium, Disperis, Eulophia, Habenaria, Liparis, Nervilia, Obero-
nia, Satyrium and Vanilla in the Western Ghats (Tamil Nadu and Kerala)
and Africa and the very close resemblance between certain species of Eagt
Africa and the Western Ghats viz. Calanthe masuca, C. volkensis,
Eulophia epidendraea, E. schimperiana, etc. may be explained in terms
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tribe Andropogoneae of Poaceae in India as well as Africa may indicate
the phytogeographical affinities of the two regions {Mehrotra and Jain
1982). The flora of the Western Ghats has much affinity with that of the

Al nmiman mn g I g L e rcie e Ml = T T AL

J.‘I".I.lllﬁaid.l.l lEEjUﬂ WLIVURCL, l ?U‘I‘ Ql.-ll..ljd.llld-u}'ﬂlll iU Naydl L7 79).

Hooker and Thomson (1855), Fyson (1915-21), Champion (1936),
Biswas (1949) and Gupta (1962) have indicated similarities in the flora
of South Indian hill stations with that of the Himalayas. Temperate spe-
cies in the Nilgiris viz. Ternstroemia japonica, Hypericum hookerianum,
Thalictrum javanicum, Cotoneaster buxifolia, Parnassia wightiana,
Lonicera ligustrina, Gaultheria fragrantissima, Symplocos lauriana, etc.
show relationship with the temperate flora of Assam Himalayas. Arora
{1964) after making comparative studies of the flora at the familial level
estimates that out of 110 and 103 families of woody dicotyledons in As-
sam and in the Western Ghats respectively, 98 are common to both the
areas. All these should amply justify that the floristic diversity of the West-
ermn Ghats is of an ancient lineage (Nair and Daniel 1986}. On the basis of
its similarity, it is considered that the temperate flora of Nilgiris is part of
Pleistocene relicts. The present disjunction in their distribution occurring
in the Nilgiris in South India and Assam Himalayas is due to favourable
ecological nitches afforded by these mountain tops {Nayar 1977},

The phytogeographical affinities of the two different types of flora
of the Himalayas and the hills of South India have been carcfully studied
by Burkill (1924). The Malayan element in the hills of South India is con-
sidered to be much older. This is supposed to have been migrated through
Bay of Bengal or Sri Lanka- Deccan route. The Himalayan clement is
glacial in age and its spread to South Indian hills is brought about by gla-
clation.

Plants like Canna orientalis, Capparis zeylanica, Commelina
paludosa, Costus speciosus, Ficus retusa, Ixora nigricans, Schieichera
oleosa, Smilax zeylanica, Tiliacora acuminata and Trichopus zeylanicus
are some of the Indo-Malaysian clements present in Tamil Nadu.

Some of the species characteristic of tropical Africa viz. Evolvulus
alsinoides, Gymnema sylvestris, Pedalium murex, Peristrophe
bicalyculata, Strychnos potatorum and Thunbergia erecta are also found
in Tamil Nadu. Plants like Aristida funiculata, Brachiaria eruciformis,
Canavalia viresa, Ecboliumviride and Hibiscus micranthus extend up to
the northern parts of Africa. Cocculus hirsutus distributed in Arabia,
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Baluchistan, Pakistan, Myanmar, 8. China and Affica extends to Tamil
Nadn and Sri Lanka.

Somc of the specics like Centratherum anthelminticum, Euphorbia
rosea and Prosopis cineraria found in Tanul Nadu occur in West Asian
countries like Arabia, Afghanistan and Persia.

The vegeiation of Nilgins shows i
high altitude vegetation of Sri Lanka partict

bugs wheré characteristic species of Eri rocaulor
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.._l in the presence of peat

acum and Utriculoria
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The strand flora found in the Islands of Rameswaram, Krusadas,
Shingle, Hare and Church is almost similar to that of the coast of Sri Lanka
(Nair and Vivekananthan 1983).
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coastal flora of adjacent States. Such a relationship 1s obvious with dif-
ferences in the presence of a few taxa like Halopyrum mucronatum
(Kanyakumari), Myriostachya wightiana, Polycarpaea spicata
(Mandapam, Tuticorin), Scaevoia plumieri (Point Calimere), Sesamum
prostratum (Adaivar beach).

ENDEMISM

In Tamil Nadu, the complex hill system (Southern Western Ghats)
with several peaks comprising Nilgiris, Anamalais, Cardamom hills,
Pulneys, Agastyamalai and Kalakkad hills provide various habitats and
nitches suitable for endemic taxa. The distribution and concentration of
endemic plants in a particular region is an index to the overall biogeogra-
phy of the area. Many authors have discussed about endemism of Indian
species. Chatterjee (1940) listed 133 endemic genera in the dicotyledonous
flora of the erstwhile British India. Rao and Sastry (1972) estimated 164
endemic gencra for the floristic region of India and adjoining countries,
There are about 58 genera (incl. 47 monotypic genera) distributed over
25 families endemic to peninsular India (Nayar 1980, Ahmedulia and
Nayar 1987). Most of the species of flowering plants endemic to peninsu-
lar India are confined to the Western Ghats (Nayar 1980). According to
Nair (1991) there are 51 genera endemic to the Western Ghats. The gen-
era Ascopholis, Baeolepis, Diplocentrum, Indobanalia, Jerdonia,
Nilgirianthus, Phlebophyiium, Pleocaulus, Poeciloneuron, Taeniandra and



1473

Xenacanthus arc endemic to Western Ghats including Nilgins, The genus
Baeolepis is strictly endemic to Nilgiris.

As many as 1932 taxa (incl. 1788 species and 144 infraspecific taxa)
belonging to 108 families of flowering plants are endemic to peninsular
India. The abundance of endemic taxa on the South Indian hill tops in
Western Ghats has been clearly pointed out by Blasco (1971) and ac-
cording to him 223 species are known only 1n the ‘montane stage’ of South
India. In the Western Ghats, there are about 39 species (71 dicots, 18
monocots) exclusively confined to Nilgirts (Kunthikrishnan 1991} of which
28 taxa are endemic to Kundah range alone (Shetty and Vivekananthan
1983), 18 species to the momane vegetation of the Palni and 23 species
to Anamatais (Kunthikrishnan 1991) and 150 species to Agastyamalai and
environs {Henry et al. 1984). Hence in the southern Western Ghats
"Nilgiris’ is the second important centre for endemic plants next to
Aga-’styamalal and environs. Most of these endemic plants have a narrow
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The statistics of endemism is prone to drastic changes when more
and more botanical explorations are undertaken and additional knowledge
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updating of taxomomic status may also increase or decrease the number
(Ramesh and Pascal 1991).
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small populations, they are constantly facing threat from various biotic

Ranunculacese Hydnocarpus pentandra

Clematis theobromina Scolopia crenata

var. brevifolia

Berberidaceae

Berberis nilghiriensis Pittosporaceae

B. wightiana Pittosporum anamallayense

Mahonia leschenaultii P. viridulum
Flacourtisceae Polygalaceae

Homalium jainti

Polygala jacobii
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Capparaceae
Capparis nilgirensis
C. shevaroyensis

Caryophyllaceae
Polycarpaea diffusa
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Abutilon neilgherrense
var. fischeri

‘.I..l
¥

Tiliaceae

Grewla pandaica

Elacocarpaceae
Elaeocarpus blascoi

Zygophyllaceae
Tribulus clstoldes
T. lanuginosus
var. ortentalis

Ozxalidaceae
Biophytum insignis
B. intermedium
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B.longibracteatum
B. polyphylium

Balsaminaceae
Impatiens campanulata
chandrasekharanii
clavicornu
crenata
cuspidata
debilis
denisonii
laticornis

lawsonii

Lowsistor
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‘macrotheca
modesita
munronii
neo-barnesii
nilgirica
omissa
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parviflora
phoenicea
rufescens
trichocarpa
umbellata
uncinata
viridiflora
viscida
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Rutaceae
Euvodia lunu-ankenda
var. firunelvelica
Melicope indica
Paramignya beddomei

Icacinaceae
AMiauelia dentata
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Aquifoliacene
llex gardneriana

Celastraceae
Glyptopetalum lawsonli
Microtropis densiflora
M. ovalifolia

Hippocrateaceae
Salacia beddomei

Rhamnaceae



Vitaceae
Cayratia pedata var. glabra

Sapindaceae
Allophylus concanicus
var. lanceolatus
A. serrulatus

Anacardiaceae
Nothopegia aureo-fulva

Papilionaceae
Crotalaria barbata
C. formosa
C. frsonii var. fusonii
C. fysonii var. glabra
C. kodaiensis
C. leschengultii
C. longipes
C. madurensis

var. madurensis
C. ovalifolia
C. scabra
C. shevaroyensis
C. willdenowiana
ssp. glabrifoliolata
Daibergia congesta
D. coromandeliana
D. gardneriana

n fismmmein [l ndn
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Derris benthamii
VAr. wightil
Desmodium barbatum
ssp. saulierei
D. dolabriforme
Indigofera pedicellata
I tiruneivelica
L trita var. marginulata
Lepiodesmia congesta
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Millettia splendens
Rynchosia filipes
R fischeri

R. jacobii

R velufina
Smithia gracilis
Tephrosia barberi

Caesalpiniaceae
Cassia floribunda
var. pubescens

Mimosaceae
Acacig bolei
A. hohenackeri
Albizia lathamii
Dichrostachys santapauii

Rosaceae
Alchemiila indica
var. madurensis
Photinia serratifolia
var. tomentosa
Rubus racemosus

Myrtaceae
Eugenia floccosa
E. singampaitiana
Syzygium beddomei
S. benthamianum
S. chandrasekharanii
S. tamilnadensis

S. zeylanicum var. ellipticum

Melastomataceae
Medinilla malabarica
Memecylon flavescens
M. molestum
M. sisparense
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Memecylon subramanii
Osbheckia courtallensis
0. reficulata
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Sonerila clarkei

S versicolor var. versicolor

Cucurbitaceae
Trichosanthe
angimalgiensis
Zehnheria maysorensis
var, umbellaty

Begoniaceae
Begonia anamalayana

Imbelliferse

Bupleurum distichophylium
B. plantaginifolium
Heracleum courtallense

H. hookerianum

H. rigens var. elongatum

H. rigens var. multiradiatum
Hydrocotyle conferta

Pevwcedanum anamailayense

Pimpinella pulneyensis

Aralisceae
Schefflera rostrata
var. rostrata
8. rostrata var, micrantha

Caprifoliaceae
Viburnum hebanthum

Rubiaceae
Acranthera anamallica

Anotis longifiora
Canthium dicoccum
var. lanceolata
C. ficiforme
C. neilgherrense
var. chartacea
Galium rotundifolium
Hedyotis anamalayana
H, arﬁcuiam
barber:
buxifolia
eualata var, evalata
eualaia

var. agastyamalayana
gamblei

hirsutissima
lessertiana
purpurascens

var. paf:':’da
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H, viscida
Ixora viscida
I saulierel
Knoxia sumatrensis
var. linearis
Lasianthus blumeanus
L. ciliatus
L. cinereus
L. dichotomous
L. oblongifolius
L. strigillosus
Mussaenda tomentosa
Neanotis longiflora
N. monosperma
var. firunelvelica
Ophiorrhiza grandifiora
Q. incarnata
0. pykarensis
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Ophiorrhiza roxburghiana
0. tirunelvelica

Pavetta brunonis

P globicephala

P. hohenackeri

P laeta

P wightii

Valerianaceae
Valeriana beddomei

Dipsacaceae
Dipsacus leschenaultii

Asteraceae

Anaphalis aristata

A. beddomet

A. elliptica

A. neelgerryana

A. wightiana

Carpesium cernuum

vat. nilagiricum
Emilia zeylanica
var. paludosa

Helichrysum perlanigerum

H. wightii

Notonia shevaroyensis

Senecio ansteadi
calcadensis
hohenackeri
var. hohenackeri
kundaicus
lavandulaefolius
lessingilanus
neelgherryanus
polycephalus
Sonchus jainii
Vernonia anamallica
V. conyzoides

i

by labatnin
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V. fysonii

V. gossypina

V. pulneyensis

V. recurva

Youngia nilgiriensis

Campanulaceae
Campanula wightii
Lobelia courtallensis

Primulaceae
Lysimachia leschenaultii

Myrsinaceae
Antistrophe serratifolia
A. sonchifolia
Embelia adnata
E. gardneriana
Rapanea thwaitesii

Sapotaceae
Isonandra perrottetiang

Symplocaceae
Symplocos anamallayana
3. macrophyila
subsp. micraphylla
S. macrophylla subsp. rosea
S. monantha
8. nairii
S. pulchra

Oleaceae

Jasminum calophyllum
J pordita um
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J. wightii
Ligustrum decaisnei
var. decaisnei
L. decaisnei var. microphylla
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Apocynaceae
Tahernaemontana gamblei

Wrightia indica

Asclepiadaceae
Brachystelma bourneae
B. rangacharii
Caralluma diffusa
C. nilgiriana
Ceropegia melziana
C. omissa
Gymnema montanum

var. beddomei
G. montanum var. pubiflora
Hoya kanyakumariana
Marsdenia tirunelvelica
Tvlophora subramanii

Periplocaceae
Bacolepis nervosa

Loganiaceae
Strychnos minor

Gentianaceae
Exacum anamallayanam
E. courtallense
E. pumilum
E. wightianum var. uniflorum
Halenia perrottetii
Swertia corymbosa
var, grisebachiana
S. trichotoma

Boraginaceae
Cordia diffusa
C. domestica
Ehretia wightiana
Heliotropium rottleri

Tovurnefortia argentea
T heyneana

I wightii

Convolvulaceae
Argyreia coonoorensis
A. nellygherya
Convalvulus flavus

Solanaceae
Solanum grandiflorum

S. vagum

Scrophulariaceae
Lindernia minima
Pedicularis perrotietti

Orobanchaceae
Christisonia netigherrica
C. saulierei

Gesneriaceae
Didymocarpus fischeri
n anmﬁfanuun
D. gambleanus
D. lyrata
D. ovalifolia

D. wightii

Acanthaceae
Andrographis affinis

lobelioides

neesiana var. neesiana
neesiana var. rotundifolia
rothii

serpyllifolia

stellulata

stenophylla

NN



Barleria pilosa
Diplosandra andersonii
D. bolampattiana
Ecbolium viride

var. rotundifolia
Lepidagathis spinosa
Leptacanthus amabilis
Mackenziea homotropa
M. violacea
Neuracanthus neesianus
Nilgirianthus papillosus
N. wightianus
Phlebophyllum humile
Phiebophyllum spicatum

vat, spicatum
Pleocaulus sessilis
Rhinacanthus nasutus

var. moniana
Santapaua madurensis
Stenosiphonium wightii
Taeniandra micrantha
Tﬁunbergfa bicclor

[ A ——

Yo
Aenavanihus heteromallus

X. zenkerianus

Verbenaceae
Lippia unica
Premna glaberrima
P. paucinervis

Lamisceae
Acrocephalus palniensis
Anisochilus argenteus
A. dysophylioides
var. dysopylioides
A. dysophylloides

sericeus
. wightii
Dysaphyﬂa rugosa

N
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Geniosporum tenuiflorum
var. longiracemosum

Leucas helianthemifolia

L. lamifolia

L. lanceaefolia

L. prostrata

L. pubescens

L. rosmarinifolia

L. vestita var. angustifolia

L. vestita var. oblongifolia

Orthosiphon. rubicundus
var. hohenackeri

Plectranthus bishopianus

P. bourneae

P, deccanicus

P urticifolius

P, vettiveroides
Pogostemon atropurpureus
FP. mollis

P. nilagiricus

P, paludosus

P. speciosus

D it redutid
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Scurellaria colebrookiana
Teucrium plectranthoides

T. wightii

Amaranthacese
Aerva wighm

Achiyranihes aspera
var. rubro-fusca

Podostemacene
Indotristicha tirunelveliana
Wiilisia selaginoides

Aristolachiaceae

Tlunﬁnn | A
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Piperaceae
FPiper barberi
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Piper glabrirhache
P obtusistigmum

P ootacamundense
opacilimbum
ovatostemon
pykarahense
schmidtii

wiierbrtii

FF l&l‘ (Ll 2]

0+ e e~ B M

Lauraceae

Actinodaphne bourneae
A. campanulata

var. campanulala
A. lanata
A. salicina
Cinnamomum walaiwarense
Cryptocarya anamalayana
C. neiigherrensis
Litsea Hgustrina
L. stocksii var, glabrescens
L. venulosa
L. wightiana var. tementosa
Neolitsea scrobiculata

G. sisparense

Jatropha maheshwarii

J. tanjorensis

J villosa var. ramnadensis
Koilodepas calycinum
Maliotus subramanyamii
Phyllanthus fimbriatus

P sannesod sroar  wrrnwsst
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P. macraei var. hispidus

P missionis

P. singampattiana

P stipulacea

Pseudoglochidion
anamalayanum

Tragia bicolor

Urticaceae

Elatostema lineolatum
Var. seiosum

E. wightii

Pouzolzia cymosa

P wightii var. nilghirensis

Moracese
Loranthaceae Ficus angladei
Dendrophthoe memecylifolia  Orchidaceae

D. neelgherrensis

D. sarcophylla
Elytranthe lepidophylla
Helixanthera obtusaia
Taxillus recurvis

Euphorbiaceae

Dalechampia velutina
Drypetes porteri
Euphorbia mayuranathanii
Glochidion ellipticum

Anoectochilus elatus
A. rotundifolius
Brachycorythis splendida
Bulbophyllum kaitiense
B. nodosur:
Chrysoglossum hallbergii
Coelogyne glandulosa
var. bournei
C. glandulosa
var. sathvanarayanae
C. odoratissima
Dendrobium anamalayanum
D. nutans var. rubrilabris
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Eria polystachya

E. pseudoclavicaulis
Habenaria cephalotes

H. decipiens

H. denticulata

digitata var. travancorica
elliptica

muiticaudaia
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. richardiana

Heraena ovalifolia

Liparis beddomei

L. biloba

L. platyphyiia

Luisia pulniana

Malaxis crenulata
Oberonia anamalayana

0. platycaulon

0. proudlockii

O. sebastiana

O. seidenfadeniana

O. wightiana var. arnotfiana
O. wighttana var. nilgirensis
Proteraceras holtumii

Rahinic Hn fn ngnlﬁ iy
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Spiranthes smem'fs
var. wightiana
Thrixspermum
muscaeflorum
var. nilagiricum
Vanda wightii

Zingiberaceae

Kaempferia evansii

Dioscoreaceae

Dioscorea kalkapershadii

Liliaceae

Asparagus fysonii

Disporum leschenaultian
var. angustifolium

Smilacaceae
Smilax wightii

Arecaceae

r‘fd} | 2 . 3 F] '
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var. sphaerocarpa

Araceae
Arisaema translucens
A. tuberculatum
A. tylophorum
Theriophonum
sivangaganum
Eriocaulaceae
Eriocaulon ensiforme
E. gamblei
E. mariae
E. natrii

Carex christii
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C. flavidus var. nilagiricus

C. pseudoaperta

C. raphidocarpa

C. vicinalis

Cyperus curvibracteatus
C. latovaginata

C. lurida

C. plumbeonuceus

C. polyanthelus

C. rubriglumosus

C. stricticulmis
Fimbristylis aggregata
F amplocarpa

F contorta
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Fimbristylis crystallina

F altirlrir
R

F latiglumifera
F latinucifera
E longistigmata
E paupercula
E pustulosa

F. rectifolia

F rigidiuscula
F rugosa

F scabrisquama
FE strigosa

F subtrabeculata
E tortipolia

F uliginosa

Fuirena pubescens
var, p#mampnrar‘ﬂﬂ
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F pubescens
var. pergamentaced
FE trilobites
Lipocarpha raynaleana
Scleria lithosperma
var. multispiculata

Poaceae
Agrostis peninsularis
A. pilosula var. pilosula
A. pilosula var, filifolia
A. schmidii
Andropogon longipes
A. polyptychus
A. pumilus
Anthoxanthum borii
Apocopis vaginata
Arundinaria wightiana
var. hispida

PP I §
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A. purpurea var. purptirea
A. purpurea var, laxa

A. setosa var. nilagiriana
Rathrinnblna fnellrscds

Bothriochloa foulkesti
B. longifolia
Brachiaria munae
B. nilagirica
Cenchrus glaucus
Chloris wightiana
Coelachne perpusilla
var. nilagirica
Cymbopogon flexuosus
Var. coimbatorensis
C. polyneuros
C. travancorensis
Cynodon barberi forma
longifolius
Dichanthium foulkesii
D. oliganthum
D. pallidum
Dimeria acutipes
D. kollimalayana
Enteropogon coimbatorensis
Eriochrysis rangacharii
Eulalia wightli
Helictrotrichon polyneurum
H. schmidii
Heteropogon fischerianus
Isachne angladei
I deccanensis
I koenigii
I. oreades
Normanboria henrardiana
Ochlandra scriptoria
var. sivagiriana
0. setigera
Panicum fischeri
Poa gamblei

------ l J-L P r

.?}‘IFUEU" RN LN
Zenkeria elegans
Z. sebastinel
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THREATENED AND RARE PLANTS

In the Plant Kingdom, a hypothetical rare species is the one with

mrwr Jamlesdmtr Lmew [P, ﬂ“hﬂ;ﬁ‘d‘ﬂqa‘ PR [ g

NAIToOwW Naviial, oW climatic tolerance, EPCCIAIIzCd anapianons Fﬂ’q"ﬁ.lﬁﬁg
an outside agency for flower pollination, poor dispersal strategies, few
seeds per fruit and poor viability of seeds. According to Lucas and Synge
(1978) Rare/Endangered/Threatened plant species are those encountered
only in traces at specific sites in their natural habitats for the past 50 years.
Physicat basis of rarity are endemism, disjunct distribution, and poor
density populations. Causes of rarity are evolutionary status, reproduc-
tive inefficiency, shrinkage of nitches, anthropogenic canses and paucity
of studies.

Recent studies on rare and threatened plants reveal that more than
700 species of flowering plants in Western Ghats are rare and threatened.
Several papers presented during the symposium on rare and endangered
and endemic plants of the Western Ghats (1991) clearly indicate that south-
ern Westem Ghats form the original locality from where a number of en-
dangered and rare plants have been recorded. The three volumes of Red
Data Book on Indian plants (1987, 1988, 1990) present information on
814 rare taxa of vascular plants for whole of India. Out of these 184 taxa

af flavrartsn e slocdn nem feoies ool e o ey o) FEREIRER Ll

S LOWUTINE Paalils afc AToin SOUUSIN Western Ghats alone. I'\'iﬁn}’ spﬁf:iES
reported by Gambile in the Flora of Presidency of Madras have not been
relocated even from the type locality, showing that they have probably
become extinct. Many species reported by Fischer (1921) from Anamalais
could not be relocated by subsequent collectors from that area or else-
where. Sharma (1977) could not collect several species reported earlier
from Nilgiris. The possibly or probably extinct taxa of southern Western
ghats (the portion lying within Tamil Nadu State is 12,760 Sq Km}) are
mostly narrow endemics or extremely rare species with nitch specificity,
Cnrret;t field observation of the populations over a period of time is
essential for measuring the threat value of species. [UCN (1978) has
suggested a series of terms to denote different degrees of rarity. They are
extinct, endangered, vulnerable and rare. The term ‘Endemic’ also con-
veys some sense of rarity.

RARE AND ENDANOERETDN DI A NTO
Bl TRFABIAATEJANEAAF K BO%IY LY
Name of the species Family Status
Abutilon ramosum Malvaceae Rare

Acacia campbellii Mimosaceae Rare
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Name of the species Family Status

Acacia hohenackeri Mimosaceae Rareand
threatened

A. wightii Mimosaceae Rare and
threatened

Acranthera grandiflora Raubiaceae Endangered

Acrocephalus palniensis Lamiaceae Indeterminate

Actinodaphne bourneae Lauraceae Endangered

A lanata Lauraceae Endangered

A. lawsonii Lauracene Rare

Aerva wightii Amaranthaceae Indeterminate

Albizia thomsonil Mimosaceae Rare

Alloteropsis semialaia Poaceae Endangered

var, viatica

Alphonsea zeyianica Annonaceae Endangered

Alysicarpus beddomel Papilionaceae Rare

Amomum microstephanum Zingiberacoo Rare

Anisochilus argenteus Lamiaceas Vulnerable

A. wightif Lamiaceae Rare

Anoectochilus rotundifolius Orchidaceae Endangered or
possibly extinct

Antistrophe serratifolia Myrsinaceac Rarc

Aponogelon appendiculatus Aponogetonacoae Indoterminate

Atuna travancorica Chrysobalanaceae Indeterminate

Begonia aliciae Begoniaceae Endangered

B. anamalayana Begoniaceae Endangered

B. cordifolia Begoniaceae Rare

B. subpeltata Begoniaceac Rare

Belosynapsis Kewensis Commelinaccac Endangered

Bentinckia condapanna Arecacesae Rare

Bombox insigne Bombacaceae Rare

Bulbophylhan acutiflorum Orchidaceae Rare

B. albidum Orchidaceae Rare

B. aureum Orchidaceae Rare

B. elegantuium Orchidaceae Vuinerabie

B. kaitiense Orchidaceac Vulaerable
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Name of the species Family Status

Bunium nothum Apiaceae

Calophyllum austroindicum Clusiaceae Rare

Campanula alphonsii Campanulaceae Rare

Capparis diversifolia Capparaceac Vulnerable

C. fusifera Capparaceae Rare

C. rheedii Capparaceae Rare

C. shevaravensis Capparaceae Vulnerable

Carex christii Cyperaceae Indeterminate

C. pseudoaperta Cyperaceae Indeterminate

C. vicinalis Cyperaceae Indeterminate

Cayratia pedata var. glabra Vitaceae Rare

C. roxburghii Vitaceas Vulnerable

Cerapegia barnesi Asciepiadaceae Endangered

C. decaisneana Asclepiadaceae Rare

C. fimbriifera Asclepiadaceae Vulnerable

C. maculata Asclepiadaceae Endangered

C. metziana Asclepiadaceac Rare

C. omissa Asclepiadaceae Endangered

C. pusilla Asclepiadacene Rare

C. spiralis Asclepiadaceae Vulnerable

C. thwaitesii Asclepiadac Vulnerable

Chrysoglossum hallbergii Orchidaceas Indeierminate

Clematis theabromina Ranuncnlaceae Rare

Cleome burmanni Capparaceae Indeterminate

Caelogyne mossiae Orchidaceae Vulnerable

Commelina hirsuta Commelinaceae Rare and
threatened

C. indehiscens Commelinaceae Rare

C. tricolor Commelinaceae Vulnerable

C.wightii Commelinaceae Vulnerabls

Corymborkis veratrifolia CQrchidaceas Rars

Cotoneaster buxifolius Rosaceae Vulnerable

Crotalaria bidiei Papilionaceae Rare
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Naine of the species Family Status
Crotalaria bourneae Papilionaceae Rare
C. clarkei Papilionaceae Rare
C. clavata Papilionaceae Endangered
C. conferta Papilionaceae Rare
C. digttata Papilionaceae Rare
C. formosa Papilionaceae Rare
C. fysonii var. fysonii Papilionaceae Rare
C. fysonii var. glabra Papilionaceae Endangered
C. globosa Papilionaceae Rare
C. grahamiana Papilionaceae Rare
C. kodalensis Papilionaceae Endangered
C. longipes Papilionaceae Endangered
C. obtecta Papilionaceae Rare
C. peduncularis Papilionaceac Rare
C. priestleyoides Papilionaccae Rare and
Threatened
C. rigidn Papthonaceae Rare
C. scabra Papilionaceae Rare
Cyanofis cerifolia Commelinaceas Indeterminate
Cynomeira travancorica Papilionaceae Rare
Dalbergia congesta Papilionaceae Rare
D. gardneriana Papilionaccae Rare
D. tinnevelliensts Papilionaceae Rare
Decaschistia rufa Malvaceae Endangered
Derris benthamii var. wightii Papilionaceae Rare
D. thotharii Papilionaceae Rare
Desmodium barbatum subsp. Papilionaceae Rare
saulierel
D. dolabriforme Papilionaceac Rare
D. ferrugineum subsp. Papilionaceae Rare
wynaadense
D. ritchie Papilionaceae Rare
Desmos viridiflorus Anncnaceae Rare
Dictyospermum ovalifolium Commelinaceae Rare
Didymocarpus missionis Geaneriaceae Rare



1487

Name of the species Family Status

Dillenia retusa Dilleniaceae Endangered

Elaeocarpus blascoi Elacocarpaceae Rare

E. munrorii Elacocarpaceae Rare

E. recurvatus Elaeocarpaceae Rare

E. venustus Elaeocarpaceaa Vulnerbale

Eria albiflora Orchidaceae Rare

Eriochrysis rangacharii Poaceae Presumed extinct

Eriolaena lushingtonii Sterculiaceae Vulnerable

Eugenia discifera Myrtaceae Endangered

E. singampattiana Myrtaceae Endangered

Euonymus angulatus Celastraceae Endangered

E. serratifolius Celastraceae Endangered or

possibly extinct

Garcinia {albotii Clusiaceae Rare

Glycosmis macrocarpa Rutaceae Rare

Goniothalamus rhynchantherus  Annonaceae Rare

(r. thwaitesii Annonacese Rare

G. wynaadensis Annonaceae Endangered

Habenaria barnesii Orchidaceae Rare

Hedyotis alhonervia Rubiaceae Endangered

H. barberi Rubiaccae Vulnerable

H. buxifolia Rubiaceae Rare

H. cvanantha Rubiaceae Rare

H. eualgtavar, Rubiaceae Rare
agasfyamalayana

H. gamblei Rubiaceae Rare

H. hirsutissima Rubiaceae Possibly extinct

H. swertioides Rubiaceae Rare

Helichrysum perlanigerum Asteraceae Rare

Hildegardia populifolia Sterculiaceae Endangered

Hopea erosa Dipterocarpaceae Endangered

Humboldtia bourdillonii Caesalpiniaceae Endangered

H. decurrense Caesaipiniaccae Rare

H. unifuga var, unjjuga Papilionaceae Rare and

endangered
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Namg of the species Family Status
Hybanthus travancoricus Violaceac Rare
Hydnocarpus macrocarpa Flacourtiaceae Rare
Hydrocatyle conferia Apiaceae Rare
Hypericum humifitsum Hypericaceae Rare
H. japonicum var. major Hypencaceae Endangered
Hex gardneriana Aqufoliaceas Possibly exiinct
Impatiens neg-barnesii Balsaminaceae Endangered
I nilagirica Balsaminaceae Endangered
Indigafera barberi Papilionaceae Rare
I tirunelvelica Papilionaceac Rare
Indotristicha tirunelveliana Podostemaceae Rare and
Vulnerable
Isonandra stocksii Sapotaceae Vulnerable
I viliosa Sapotaceae Indeterminate
Kalanchoe olivacea Crassulaceae Rare and
Endemic
Kendrickia walkeri Melastomataceae Endangered
Kingiodendron pinnatum Caesalpiniaceae Rare
Lepidagathis barberi Acanthaceae Rare
L. diffusa Acanthaceae Indeterminate
Leptodesmia congesty Papilicnaceae Rare
Liparis biloba Orchidaceae Vulnerable
L. platyphylla Orchidaceae Endangered
Melicope indica Rutaceae Vulnerable
Memecylon flavescens Melastomataceae Endangered
M. sisparense Melastomataceae Indeterminate
Meteromyrtus. wynaadensis Myrtaceae Endangered
Miliusa nilagirica Annonaceac Endangered
Milletia splendens Papilionaceae Rare
Murdannia juncoides Commelinaceae Vulnerable
Neuracanthus neesianus Acanthaceae Endangered or
possibly extinct
Nothopegia aureo-fulva Anacardiaccae Endangered
Oberonia bicornis Orchidaceae Rare
Ochreinauclea missionis Rubiaceae Vuinerabie
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Name of the species Family Statns
Ophiorrhiza brunonis Rubiaceae Presumed extinct
(. pykarensis Rubiaceac Possibly extinct
Orophea thomsonii Annonaceae Endangered
0. uniflora Annonaceae Very rare
Palaguinm bourdillonii Sapotaceae Indeterminate
Paphiopedilum druryi Orchidaceas Endangered
Pavetta hohenackeri Rubiaceac Vulnerable
P wightii Rubiaceae Possibly extinct
Peucedanum anamallayense Apiaceae Indeterminate
Pimpinella pulneyensis Apiaceae Possibly extinct
Piper barberi Piperaceae Rare
Plectranthus bishapianus Lamiaceac Possibly extinct
P. bourneae Lamiaceae Indeterminate
Poeciloneuron pauciflorum Clusiaccae Endangered
Pogostemon atropurpureus Lamiaceae Rare
P nilagiricus Lamiaceae Endangered
P. patudosus Lamiaceae Endangered
Polyalthia rufescens Annonaceae Rare
Polycarpaea diffusa Caryophyllaceac Vulnerable
FPopowia beddomeana Annonaceas Rare
Pseudogfachicﬂon Euphorbiaccae Indeterminate
u.rmmuu‘i"y’ﬁﬁiiﬁ
Psychotria globicephaln Rubiaceae Endangered
Pterospermum reficulatum Sterculiaceae Rare
Rhynchosia jacobii Papilionaceae Rare
R. velutina Papilionaceas Vulnerabie
Salacia beddomei Celastracesas Rare
Santapaua madurensis Acanthaceae Endangered
Senecio kundaicus Asteraccae Endangered
Smilax wightii Smilacaceae Rare
Strobilemthes dupenii Acanthaceac Indeterminate
Syzygium courtallense Myrtaceae Endangered
S. gambleanum Myrtacese Endangered
Tephrosia barberi Papilionaceac Rare
I calophylla Papilionaceae Rare
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Name of the species Family Status
Teucrium plectranthoides Lamiaceae Vulnerable
Thottea barberi Aristolochiaceae Vulnerable
Toxocarpus beddomer Asclepiadaceae Rare
Tvlophora rotundifolia Asclepiadaceae Rare
Utleria salicifolia Periplocaceae Endangered
Varnasushava pedata Apiaceac Rare
Vanda wightii Orchidaceae Possibly extinct
Vanilla wightiana Orchidaceae Rare
Vernonia pulneyensis Asteraceae Endangered
V. recurva Asteraceac Endangered or
possibly extinct
Wendlandia angustifolia Rubiaceae Presumed extinct
Willisia selaginoides Podostemaceae Rare
Youngia nilgiriensis Asteraceae Endangered
Pieriodophytes
Cyathea nilgirensis Cyatheaceae Endangered
Dicranopteris linearis Dicranopieridaceae Vulnerable
var, sebastiana
Elaphoglossum beddomei Elaphoglossaceae Rare
E. nilgiricum Elaphoglossaceae Endangered
E. stigmatolepis Elaphoglossaceae Vulnerable
Pronephrium thwaitesii Thelypteridaceae Vulnerable
Pseudocyclosorous gamblei Thelypteridaceae Endangered
P griseus Thelypteridaceae Endangered
Sphaeropleris crinita Cyatheaccae Endangered
ECONOMIC USES

A large number of plants are used in our daily life for food, fodder,
fibre, medicine, timber, firewood, ﬁsh-puisoning and in re]igimls ceremo-
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edible and medicinal plants and timber trees apart from well known much-

used ones. Some of the timber plants are Acacia spp. Adenanthera
pavonina, Aegiceras corniculatus, Alangium salvifolium, Albizia spp.,
Anogeissus acuminata, Artocarpus hirsutus, Avicennia officinalis, Bridelia
refusa, Barringtonia acutangula, Bruguiera gymnorrhiza, Buchanania
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axillaris, Butea monosperma, Calophyllum inophyllum, Canarium
strictum, Careya arborea, Dalbergia spp., Diospyros spp., Dolichandrone
atrovirens, Elaeocarpus spp., Ficus spp., Filictum decipiens, Garcinia spp.,
Holigarna arnottiana, Hopea spp., Lophopetalum wightianum, Michelia
nilagirica, Myristica dactyloides, Oroxylum indicum, Palagquium
ellipticum, Pterocarpus marsupium, Sterculia spp., Syzvgium gardneri,
Tetrameles nudiflora, Turpinia nepalensis, Trewia nudiflora, Vateria
indica, Vitex altissima, Wrightia arborea, Xylocarpus granatum,
Zanthoxylum rhetsa, Ziziphus mauritiana var, mauritiana, eic.

In some wild plants the parts namely leaves, fruits and seeds are
edible. Some of them are eaten during times of scarcity viz. Abelmoschus
manihot, Achyranthes aspera var. aspera, Alangium sabvifollum, Apo-
nogeton natans, Ardisia solanacea, Artocarpus spp., Asparagus racemo-
sus, Baccaurea courtallensis, Buchanania axillaris, Calamus rotang,
Capparis brevispina, Chenopodium murale, Chlorophytum tuberosum,
Cleome gynandra, Coccinia grandis, Decalepis hamiltonii, Dioscorea spp.,
Phylianthus emblica, Ficus spp., Flacourtia indica, Fragaria nilgerrensis,
Guarcinia spp., Limnophila aromatica, Leucas aspera, Mesua ferrea,
Manochoria vaginalis, Momordica spp., Operculina surpethum, Passifiora
edulis, Phoenix pusilla, Physalis spp., Sarcostemma secamone, Solanum
spp., Sterculia spp., Syzygium cumini, Trema orientalis, Vallaris solanacea,
Withania somnifera, Wrightia arbarea, Xanthium indicum, Ziziphus spp.,
et

Some of the medicinal plants found in this region are Abelmoschus
manihot, A. moschatus, Acacia spp., Acalypha fruticosa, Acorus-calamus,
Adhatoda vasica, Ageratum conyzoides, Alangtum salvifolium, Aloe vera,
Alpinia galanga, Anamirta cocculus, Aristolochia bracteolata, Asclepias
curassavica, Bacopa monnieri, Bixa orellana, Buddleja asiatica,
Calophyllum inophyllum, Calotropis gigantea, Canarium strictum,
Cardiospermum halicacabum, Cassia spp., Cayratia spp., Centella
astatica, Cissus adnata, Cleome spp., Clerodendrum indicum, Cochio-
spermum religiosum, Commelina benghalensis, Corallocarpus epigaeus,
Coscinium fenestratum, Cressa cretica, Crotalaria laburnifolia, Cuscuta
chinensis, Cynodon dactylon, Datura stramonium, Dentella repens,
Dioscorea spp., Drosera burmannii, Echinops echinatus, Eclipta prostraia,
Erythrina suberosa, Euphorbia thymifolia, Evolvulus alsinoides,
Fagopyrum esculentum, Galinsoga parviflora, Garcinia cowa, Glochidion
zeylanicum, Grangea maderaspatana, Gymnema sylvestre, Hemidesmus

indicus vax. indicus, Hibiscus spp., Hybanthus enneaspermus, Hydrocotyle
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Javanica, Ipomoea aquatica, Jatropha curcas, Kandelia candel, Launaea
sarmentosa, Lepidagathis cristata, Mastixia arborea subsp arborea.

Memecylon umbellatum, Minusops elengi, Naregamia alata, Leptadenia
reticulata, Lindernia anagallis, Lifsea glutinosa, Macaranga peltata,
Malva verticillata, Ocimum spp., Pavonia odorata, Pedalium muvex,
Pergularia daemia, Piper longum, Polygala spp., Polygonum orientale,
Premna corymbosa, Radermachera xylocarpa, Rauvolfia densifiora, R
serpenting, Ruellia tuberosa, Sauropus quadrangularis, Sida cordifolia,
Solanum hispidum, Sorghum halepense, Striga gesnerioides, Taraxacum
officinale, Terminalia arjuna, Tribulus terrestris, Tridax procumbens,
Tylophora indica, Utricularia bifida, Verbascum chinense, Vernonia
cinerea, Vitex leucoxylon, Waltheria indica, Withania somnifera, Xanthium
indicum, Xylocarpus granatum, Ziziphus oenoplia, etc.

Fibres are extracted from Abelmoschus manihot, Abutilon indicum
ssp. indicum, Anodendron manubriatum, Antiaris toxicaria, Bauhinia
vahlii, Calotropis gigantea, Cannabis sativa, Caryota urens, Cochlo-
spermum religiosum, Corchorus capsularis, C. olitorius, Crotalaria retusa,
Firmiana colorata, Holostemma adakodien, Sansevieria roxburghiana,
Sida spp. Streblus asper, Trema orientalis, Urena lobata, Waitheria indica,
etc. Plants like Ailanthes excelsa, Arundo donax, Careya arborea,
Exeoecaria agallocha, Ficus spp. Gmelina arborea, Kydia calycina,
Lannea coromandelica, Macaranga peltata, Pterocarpus marsupium,

Tetrameles nudiflora, Vateria indica, ete, are used for the manufacture of
paper.

Eichhornia crassipes and Fxcoecaria agallocha can be used for the
production of power alcohol. Abelmoschus ficulneus, Acacia leucophloeaq,
Pterospermum canescens and Lannea coromandelica are used as clarifier
for sugarcane juice. A large number of wild relatives of cultivated planis
such as species of Alpinia, Amomum, Andropogon, Cirmamomum, Cissus,
Coffea, Curcuma, Dioscorea, Garcinia, Lansium, Musa, Nephelium,
Phaseolus; Rawvolfia, Saccharum, eic. may be wuseful for breeding
purpose.

Oil and fats can be obtained from Bischofia javanica, Buchanania
lanzan, Eruca sativa, Garcinia gummi-guita, Madhuca longifolia, Manil-
kara hexandra, Semecarpus anacardium, Sterculia foetida ete. Acacia
chundra, Adenanthera pavonina, Ailanthus triphysa, Bischofla javanica,
Cassia tora, Lannea coromandelica, Pterocarpus marsupium, Wedelia

chinensis, etc. are some of the dye yiclding plants of the State. Essential
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oils extracted from Abelmoschus moschatus, Acorus calamus, Aleurites
moluccana, Anisomeles malabarica, Curcuma amada, Cymbopogon
caesius, Michelia nilagirvica, Vetiveria zizanioides, etc. are usefol n
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The plants commonly used for tanning are Acacia spp., Bauhinia
spp., Bischofia javanica, Bruguiera spp., Buchanania lanzan, Cassia
auriculata, Ceriops tagal, Dalbergia sissoo, Kandelia candel, Rhizophora
mucronatd, Spondias pinnata, Terminalia spp., Xylocarpus granatum, eic,

Parts of some plam;s or extracts from them are useful as msecti-
cides. Some of such species are Acorus calamus, Anamirta cocculus,
Azadirachta indica, Echinops echinatus, Euphorbia thymifolia, Jatropha
eurcas, Sarcococca saligna, Sphaeranthus africanus, Vitex negundo, ete.
Plants like Acalypha fruticosa, Cassia spp., Centrosema pubescens,
Crotalaria semperflovens, Hydnocarpus laurifolia, Indigofera tinctoria,
Peristrophe paniculata, Schleichera oleosa, Xonthium indicum, etc. can
be used as green manure.

A large number of species of plants ar

and as fuel.

utilised as fodder

VULNERABILITY AND THREATS

The IUCN Committee for threatened plants has identified 23 fac-
tozs as possible threats to natural population of plants viz. grazing, changes
in arable farming, ploughing of old grasslands, forestry operaiions tradi-

tional l"lﬂt!'_‘l_!mvﬂ Frﬂr‘hrﬂn ﬁnndinrr ﬂfn1nn(ﬂ= water nollntion air nalln.
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tion, industrialization and urbamzatlon, road | laymg tourism development,
dam construction, mining and quarrying, pressure from introduced plants,
collections for horticulture, collections for botanical studies, critically low
population status, natural causes, lack of pollinators and such other
threats. The resultant effect of either one or several of these factors cause

destruction of endangered and native species in the southen Western Ghats.

In South Indian hill stations the main factors affecting the loss of
biodiversity are deforestation and destruction or modification of habi-
tats. The vast area in the Nilgiris, Palnis and Anamalais have been con-
verted into plamtation and cultivated land. Potatoes and vegétables are
cultivated in higher elevations and coffee plantations are found around

Conoor, Kotagiri and Gudalur. Conversion of natural grasslands into
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Eucalyptus and wattle plantations (forest plantation) is found around
Doddabetta and Kundah range, Avalanche, Upper Bhavani, Mukurths and
Pykara. Major portions of the Kodaikanal Berijam grasslands are under
Pine, Eucalyptus and wattle plantations. In Nilginis small plantations of
other exotics such as Cupressus macrocarpa, Swietenia macrophylia,
Callitris rhomboidea, etc. also occur. In the lower reaches plantations of
teak and Bamboo have been raised,

Pressure from introduced plants : Several exotic trees and shrubs
introduced by European settlers, farmers, gardeners and foresters as or-
namental and economically useful plants from other parts of the world in
Nilgiris encroach the natural montane flora. Spread of certain exotics like
Eupamrium Scaparz‘a and Ulex eumpeus has given great pressure on the
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to be highly attractive to insects, thus providing a stiff competition to
the native plants in their bid for pollinators.

Urbanization, Building townships, Roads, Dams and Indus-
trialization : These are man-made threats to biodiversity. The availabil-
ity of good land, water, power, congenial climate and forest resources
have made Nilgiris more attractive and drawn a large population The
increase in human population and settiements have led to an unplanned
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natural resources of the area. Many hydroelectric projects like Upper
Bhavani, Kundah, Pykara, Avalanche, Mukurthi etc. and other develop-
mental activities were at the expense of the sholas and grasslands of west-
ern Nilgiris,

Tourism development also affects the flora and vegetation of an
area. Nilgiris, “Queen of hill stations”, and Kodaikanal are summer
resorts and important tourist centres. Many lodging houses, clubs, picmic

gnoty  oarden roade ate have heen constructed reculting  clearance of
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the natural vegetation.

The major threat for Agastyamalai hills and Palni hills are human
interference. The tallest peak called Agasthyarkudam in Agasthyamalai
hills is associated with the mythological sage Agastya and it is, like Palni,
an important pilgrimage spot, Every year thonsands of devotees from
Kerala and Tamil Nadu wisit this place. The devotees cut and bum many
rare plants ongastya:kudumtokeepthansclmwarmdungﬂwcold

wintar niohts. Pihemoa dickyonti ie 2 rare ‘I‘\ﬂl'l'l'l it i pout I“.r almnst
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every pilgrim for using as walking sticks for climbing hills. Large_ scale
collection of medicinal plants and beautiful rare orchids are gong on
without any restriction whatsoevel

Overexploitation of plants for commercial, scientific and ed_ucational
purposes (material for research and for making herbaria) also bring about
adverse effects on the vegetation.

Pastoralism and livestock rearing are the main occupation of hill
tribes. Overgrazing leads to degradation of grasslands that harbour a good
number of endemic plants.

The annual fire during summer months is oftenl a man-made threat
to the plants.

Changes in arable farming : The Badagas who have colonized
the Nilgiri hills form an agricultural community, Their intensive agricul-
ture, shifting coltivation on the slopes, swamps and along perennial streams
have a great mmpact on the natural vegetation.

CONSERVATION STRATEGIES

First of all status evaluation of species has to be undertaken, Inten-
sive and extensive field surveys to the type localities and places of previ-
ous collections of rare plants and adjoining hill ranges for rediscovery of

thans mlnmts At cnllomdene o mandes ol $bm S ;avd dhe stensswd cbadiza Tn
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the case of species of Strobilanthes careful and thorough exploration of
the area is essential as these bloom after long intervals.

If the status surveys are successful in locating some populations,
the area of its occurrence must be mmediately fenced off from biotic in-
terference, Elimination of biotic factors especially fire to safegaurd the
habitats is an immediate necessity, Measures are to be undertaken for in
situ conservation with the help of State and Central Government and
declaration of the habitat as protected reserves, and to take steps to
increase its population in the wild.

Attemptis must be made to study the ecology and reproduction
biology of the species and to understand means of their propagation. In-
sttu and ex-situ conservation measures to save it from possible extinction
must be undertaken.
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Living plants or rhizomes are to be collected and cultivated in

hotanic cmﬂ'IFnE and conzervatories and other areas havine eimilar natu-
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ral habltats and ecological environment.

Propagation of rare, endangered and endemic taxa through
biotechnological methods has to be attempted.

Collection of seeds and resowing in similar edaphic and climatic
conditions, and maintainance of the perm-plasm by keeping the seeds in
modern seed banks and replacing them by fresh collection every year as

seede of tome enacies have pmr gmhﬂihr have tn he dons
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After obtamning sufficient number of reproductive materials they can
be supplied to plant lovers and general public,

Commercial farms for medicinal plants are to be established to pre-
vent uninterrupted plant collection from the forests. Possible uprooting
of the plants for other than conservation purposes should be prohibited
whenever rare plan:ts are Iucated in the wild. Collection of less known
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in sity and ex sifu conservation have to be attempted.

Rare and endangered species are to be excluded from the list of
Minor Forest Produce.

Unscientific methods of collection of plant parts to be replaced by
modern techniques,

Autecological studies to be undertaken for the identified species in
the Red data book.

Ecologically fragile eco-systems such as “High mountain tops™ are
to be protected.

Identification of tree species needing conservation must be done on
top prionty basis.

Awareness of the public, tribals and staff concerned regarding the
importance of rare, threatensd and endemic plants is to be created by pub-
licity materials like pamphlets, signboards and similar other methods.
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Biosphere Reserves

The concept of Biosphere reserves was originated as a mean to
protect the valuable genetic resources in-sifu for posterity. They provide
less expensive protection for the wild relatives of crops. The Biosphere
Reserves have been formed as per the guidelines of UNESCOQ. In Tamil
Nadu there are two Biosphere Reserves viz. Gulf of Mannar Biosphere
Reserve and Nilgiri Biosphere Reserve.

The Nilgiri Biosphere Reserve: The Nilgin tract was the first
choice for the constitution of a Biosphere Reserve in India. It embraces
the sanctuary complex of Wynad, Nagarhole, Bandipur and Mudumalai,
the entire forested hilislopes of Nilambur and Nilgiris, the Upper Nilgiri
Plateau, the Silent Valley and the Siruvani hills, It covers parts of the
forests of Western Ghats in Tamil Nadu, Karmnataka and Kerala and forms
a regional Conservation Centre of plant wealth, The total area of this
Biosphere Reserve is around 5670 Km? of which 2020 Km? is the core
zong, 2290 Km? the manipulation zone (forestry) and it has around 1330
Km? as manipulation zone {Agriculture) and 30 Km? as restoration zone,
It includes substantial unspoilt areas of natural vegetation types ranging
from dry scrub, dry and moist deciduous, semievergreen and wet ever-
green forests, evergreen sholas, grassy downs and swamps. The region
mcludes many less known groups of plants including endemic and
endangered specics of plants. About 80% of the flowering plants reported
from the Western Ghats appear to occur in the Nilginn Biosphere
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Gulf of Mannar Biosphere Reserve: The Gulf of Mannar marine
province is situated between the maintand of India and Sri Lanka. There
are about 20 odd isles which extend from Pamban area to Tuticorin. They
provide a variegated, very mieresting heterogenous and at once unique
habitats for its donizens. Nalla Thani Tivu {101.20 Ha), Musal Tivu
(129.04 Ha) and Krusadai Islands (65.80 Ha) have been notified for the
formation of a Marine National Park under the Wildlife Protection Act of

1972 by the Forest and Fisheries Department in Tamil Nadu Govem-
ment.

Tamil Nadu has a few Wild Life Sanctuearies and Nature Reserves
dedicated to the preservation of wild life.
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Wildlife Sanctuaries

Area

Indira Gandhi Wildlife Sanctuary ~ Connbatore 26003 Ha
(Anamalai Wildlife Sanctuary)
Guindy National Park Chennai 300 Ha
Kalakkad Wildlife Sanctuary Nellai Kattabomman 25064 Ha
Mudumalai Wildlife Sanctuary Nilgiri 39946 Ha
Mundanthurai Tiger Sanctuary Nellai Kattabomman 56700 Ha
Mukurthi Nilgiri Tahr Nilgiri 7846 Ha
Point Calimere Sanctuary Thanjavur 1726 Ha
Pulicat iake bird Sanctuary Pulicat 15367 Ha
Vedanthangal Water bird Sanctuary  Chengalpat 30Ha
Vettangudi bird Sanctuary Ramanathapuram 38 Ha
Srivilliputur Grizzled Squirrel

Wildiife Sanctuary Kamarajar 48520 Ha
Arignar Anna Zoological Park Chennai 510Ha

Nature Reserves

There are some areas specially reserved for conservation of plant
communities, as against Wildlife Sanctuaries.

Kalakkad Nellaikattabomman  Semi-evergreen 5485.52Ha
Papanasam Nellaikattabomman  Dry deciduous 4338 Ha
Kuthanachiar Madurai Mixed deciduous 2017 Ha
Tiruchidambar  Madurai Mixed deciduous 673.39Ha
valley
Mathiketian Madurai Montane wet 400 Ha
Shola temperate
Karian shola Coimbatore Moist deciduous 400 Ha
Post climax

Veerapuli Kanyakumari Moist deciduous 357.72Ha
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Tropical evergreen forest at Meghamalai, high wavy
mountains, Madurai dist.
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Riparian vegetation along river Tamaraparni, Tirunelveli dist.
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Habenaria longicormiculata : a common ground orchid
in high alttude grassland of Nilgiris
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Dendrobium anamalayanum : a rare epipnytic endemic
orchid in Anamalai hills

Peperomia dindigulensis : large herb on wet rocks and branches of trees
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Polygonum nepalense : a common herb in
the ground layer of evergreen forest
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Plectranthus barbatus : a plant with edible roots
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Madhuca longifolia : an evergreen element along riverbanks

Gouania microcarpa : a common climber in moist deciduous forest
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TRIPURA

D.B. Deb

The state of Tripura lies between 22°56' - 24°32' N latitude and 91°10"
92921' E longitude covering an area of 10477 sq km, bounded by the
international border of Bangladesh to the west, the south and the north,
and by the Barak valley of Assam to the north-east and by Mizoram to
the east.

Originally it was the Hill Tippera, a Princely. State for nearly 500
vears with Bengali as the state language. Three distinct zones, namely 1)
Hill ranges, i) Undulating high lands of narrow and broken platean and
iii) Low lands and river flats are distinguishable.

Five major ranges of hills running from north-west to south-east
and alternating with marshy valleys are spread over the statc. These ranges
lie at an average distance of about 20 km. They are the {a) Jampui (b) the
Sakhantlang (c) the Longtarai (d) the Atharamura and () the Baramura-

Debtamura ranges. In between Sakhantlang and Longtarai lics the Unakoti.
e 1eot nank lies at Betling Sib, 975,36 m above the sea level, (ii)

The fNIZRCESL pPleh 2202
Undulating high lands of narrow and broken plateau cover extensive
areas. (iif) Low lands and river flats are generally level lands where rivers

deposit their alluyum.

Geologically, the rock fﬂmaﬁﬂl}s range in age from the lower terti-
ary to the recent. All the recent deposits in the form of sands, gravels and
silt consitute alluvium. Laterite 1s relegated to the pleistocene.

Soils of high land are developed from sandstone and shales and are
podsolic and lateritic. Soils of the low land are developed from the ailu-
vium deposited by the rivers. ( Deb 1975).

The climate of the state is characterised by moderate temperature
and a highly humid atmosphere. The average anmal ramfall is about 2100
inm. About 63% of the rainfall is recetved in the south-west monsoon
season. The maximum temperature recorded at Agartala was 40° C and

the minimum was 3.9° C.
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VEGETATION

The quantum of botanical exploration of India was assessed and
evaluvated state wise on the basis of the study of agquatic vascular plants

of India. (Deb 1977) o

Vegetation of a region is mostly the resultant effect of climatic,
edaphic, physiographic and biotic factors. Shifting cultivation or jhumming
is a biotic factor that to a very large extent contributed to the ecological
changes of the original vegetation. Land cleared of the forest and repeat-
edly jhummed and abandoned is favorable for bamboo growth.

Vegetation of the state is classified under climatic types, seral types

and subsidiary edaphic types. The climatic types are represented by Ev-
ergreen forest (including the so called semi-evergreen type) and Moist
deciduous forest comprising, (a) Sal forest and (b) Moist deciduons mixed
forest. The seral types are represented by swamp vegetation. Subsidiary
edaphic types comprise Bamboo forest, Cane brakes, Garjan forest, Sa-
vannah and Grassland vegetation. {Deb 1975, 1981, 1983),

1. The Evergreen Forest

The evergreen forest cover the major part of the state in
Dharamnagar subdivision , Kailashahar subdivision ,. Jampw Sakhan
ranges , parts of Belonia, Sabroom , Kanchanpur and Sadar subdivision.
It occupied wider areas in the past. Having been repeatedly subjected to
biotic influences, the forest are depleted to a very large extent, now existing
only in patches in the steep slopes, rocky and steady river banks and
localities which are not suitable for shifting and plough cultivation.
Evergreen forest of this state are intermediate between Cachar evergreen
forest and Chittagong evergreen forest (Champion 1936, Champion and
Seth 1968). Semi-cvergreen forest are generally known as primary type
of forest basically distint from the evergreen ones. Evergreen forest
existing in more exposed aspects and disturbed areas appear like semi-
CVRIRIeens,

Lofty dense evergreen forest are characterised hv a large number of

i

species. Most of the species of the top canopy are evergreen wnth tall clear
boles. Some are semideciduous or deciduous which do not interfere with
the evergreen nature of the forest as a whole,
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Dipterocarpus turbinatus, Artocarpus chaplasha, Amoora wallichii,
Aphanamixis polystachya, Syzygium polypetalum, Eugenia praecox,
Schima wallichii, Elaeocarpus spp., Teframeles nudiflora (scarce and
overheading all others) and many others dominate the top canopy. The
middle and lower canopies are dense and varied. Knema angustifolia, K
HHUUHH 1\ mum',vurm ﬂUrﬂ_‘,“lﬁla{lH urr:_j-'gmfmu. uystﬁ‘}’sﬁm tjhrmuuryemm
Acrocarpus fraxinifolius, Michelia champaca, Cinnamomum
glanduliferum, C. iners, Cinnamomum bejolghota, Holigarna longifolia,
Turpinia pomifera, Ardisia spp., Litsea spp., Neolitsea zeylanica , Persea
spp. and rest of others form the second storey. Bamboos are frequent. Small
palms are common. Epiphytes are not numerous. Ferns, orchids, mosses,
cte. are principal epiphytes. Climbers are plenty.

Araceae, Zmgiberaceae, Taccaceae, Liliaceae, Haemodoraceae
Commelinaceac are very common.

2. Moist deciduous forest
This type of forest are very common all over the state. They are
dominated by deciduous trees and are of two types, characterised by the

= Sl ey WSt i

¢

presence or absence of Sal (Shorea robusta).

Sal forest lies in Belonia, Udaipur, Sonamura and Sadar sub-divi-
sions. In such forest, Sal is the ecologically characteristic and economi-
cally importaat species that dominates over more than 60% of the top
canopy.

Moist deciduous forest devoid of Sal, cover the largest area of the
forest. Dominants are mostly deciduous but subdominants and lower
storey are composed largely of evergreen species. Top canopy is not dense.
Differentiation in canopy layers, strictly speaking, does not exist,

3.  Garjan forest

It cover a small area at present. These occur in Khowai, Muhuri,
Tulatalikona, Chailengta, Deo, Dhannanagar Ja]aya, and other places. The

forest is dominated Dy Garj jau \ u:pmruoﬁrpus turbinatus ) ucl;..urnng in
groups. It is also associated with Sal. It forms a closed canopy.
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4. Swamps

It is locally called ‘Lunga’ cover a large area of the state. Mostly
herbaceous species, some shrubs and a few scattered trees are found in
such a situation. Barringtonia acutangula, Lagerstroemia parvifiora,
Albizia procera, Mallotus philippensis, Macaranga denticulata are
important trees. Phragmites karka, Saccharum arundinaceum, Clinogyne
dichotoma, etc., are common,

LF
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This type of forest cover large areas as in Mizoram, Chittagong and
Myanmar. Scattered trees interrupt the continuity of the Bamboo forest.

6. Cane hrakes

It occur in wet hollows extending outwards to various directions.
These are impenetrable thormy thickets situated in patches in the ever-
green, semi-gvergreen, and moist decidyous forests in contact with tall
trees near water. Calamus guruba, C. floribundus, C. erectus, C.
leptospadix, C. viminalis, etc. are common canes. Cane brakes of this state
have been too much deteriorated because of large scale supply during the
second World War.

7. Grasslands

The grasslands owe their origin to human activities like shifting cul-
tivation, felling, lopping, forest fire, etc. These biotic factors have oper-
ated in varying combinations and intensities to produce relatively stable
types of grasslands which are, however, only stages in regression to the
original forest types under the influence of repeated fire and grazing. Grass-
land community is a biotic sub-climax or a biotic plagioclimax. Locally
grassland may be formed as an edaphic climax on wet soils. Develop-
ment of grasslands in Tripura follows the general pattemn in large parts of

the country within the climatic and altitudinal limits.

Jheels and low marshy localities are gradually silted by hill wash
and organic debris carried with the flow of flood water. Gradually marshy
and aquatic grasses in course of time take possession of the land. The
flow of water is gradually slowed down with the accumulation of large
quantities of silt followed by rise in surface level of the land making it
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suitable for ofher plants to grow thereon and in course of time higher life
forms may form a fairly stable forest.

8  Aquatic vascular plants

A survey of aquatic vascular plants of India shows that there are 35
taxa cosmopolitan or widely distributed over the earth. All of these occur
in West Bengal, Assam, Tripura and Manipur, while most of them (33)
are in Maharastra, U.P., Blhm‘ and Tamilnadu (32). Of the 144 aquatic
vascular plants occurring in India, 94 taxa are represented in West Ben-
gal, 87 in Tamilnadu, 81 in Maharastra, while 45 in Tripura, 29 in
Arunachal Pradesh. None of the 24 species restricted to terperate cli-
mate or saline or brakish water is found in Tripura.

There are 38 taxa which are not so widely distributed over the earth
or so common in India, all of which occur in West Bengal, 27 in Bihar, 25
in Orissa but only § in Tripura, 9 in Manipur and 4 in Arunachal Pradesh.

DIVERSITY

It is estimated that about 86% of the flora is widely distributed in
India and adjoining countries. The flora of Tripura state (Deb 1981, 1983)

is represented by 1546 species in 862 genera and 192 families of vascu-
lar plants as folllows

Plant group Famlies Genera Species
ANGIOSPERMS 168 816 1463
Dicot 139 637 1160
Monocot 29 179 303
GYMNOSPERMS 6 8 13
PTERIDOPHYTA 8 38 70
Total 192 862 1546

The ratio of genera and species, dicot and monocot species also
gives an idea of the diversity pattern The proportion of monocot and
dicot species in the wortd ts 1: 4.35. These data for Tripura and adjoining
states are as follows
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Proportion of taxa India Tripura Mizoram Manipur
Monocot:Dicot spp. 1:2.3 1:3.82 1:2.91 1:3.64
Monocot:Dicot genera  1:1.81 1:1.95 1:2.11 1:3.40
Genera:Species 1:7 i:1.79 1:2.00 1:208

in Angiosperms

The number of genera and species in Tripura are tabulated and com-
pared below with those of Manipur and Mizoram.

Name of the Tripura Manipur Mizoram
Group Genera Species Genera Species (Genera Species
ANGIOSPERMS B1& 1463 648 1977 601 1199
Dicot 637 1180 730 1542 457 892
Monocot 17¢ 303 218 435 144 307
GYMNOSPERMS 8 13 12 15 6 6
PTERIDOPHYTA 38 70 60 200 47 134
Total 862 1546 1020 2162 654 1339

B et v

It is evident from the foregoing table that the Flora of Tripura has a
larger number of genera and species than those of Mizoram and Manipur
having much varied climatic conditions and about the double in area is
obviouly having a larger number of genera and species.

Families with more than 20 species each are tabulated below in
order of the abundance of species. The numbers of genera in the family

are given in parenthesis,

SLNo. Family No of species (Genera)
1. Fabaceae (Leguninosae) 144 (64)

2,  Poaceae (Gramineae) 79 (49)

3.  Rubiaceac 76 (39)

4.  Euphorbiaceae 67 (31)

5.  Asteraceae (Compositae) 54 {39)
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SINo.  Family No of species (Genera)
6.  Lamiaceae 34 23)
7 Cyperaceae 33 (1)
8.  Orchidaceae 33 (23)
9.  Verbenaceac 30 (13)
10. Moraceae 28 (5)
11. Acanthaceae 28 (19)
12.  Scrophulariaceae 28 (1)
13. Solanaceae 26 (11)
14. Cucurbitaceae 26 (16}
15. Malvaceae 25 (11)
16. Araceae 26 (15)
17. Zingiberaceae 24 (%)
13. Apocynaceae 22 (20)
19. Convolvulaceae 22 (D
20. Lauraceae 21 (8)
Total 827(426)

15 of these families are represented by Dicotyledons and the
remaining 5 are monocots. Fabaceae is with largest number of genera and
species. Poaceae is the second family in this respect.

PHYTOGEQOGRAPHY

1.D. Hooker (1909) placed Tripura in his subzone Northern Burma
that includes Mizoram, Chittagong (Bangladesh), Arakan (Myanmar) and
Andaman lslands. Vegetation throughout this subregion approximates to
that of the Eastern Himalayas differing conspicuously in the absence of
the alpine zone and species of Picea, Abies, Tsuga, Larix or Jufff;perug
and in the presence OfNepa]landt'SIkklE paln; ?t}'afchyc?:f‘u.i mm:'m;znug

e valleys and in lower elevations, the vegetation of the tropical zone
2} ?:n: Himgiayas prevails. The absence of temperate climate or altitude
restricts the flora of Tripura to that extent.

' is similar to or in continuation of that of
The flora of North Tripura 15 simtldl in co i
the adjoining Barak valley of Assam (Karimganj, Hailakand: and Cachar)
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and of Bangladesh (South Sylhet). In the north eastern region Jampui and
Sakhantlang forest are in continuation of the forest of Mizoram. In the
Sabroom district the flora is akin to or in continuation with that of

Creree AF Mo aladach b TY: rdarr o e T angsanacn

Chluﬁﬁuug Hl-ﬁl—l llu-'l. i LA LG IR D1 8 WIICTC Lp’ll.l'l-‘F’l-UL'ﬂl Fﬂhﬁﬂﬁ, AL A 2L,
Ternstroemiaceae, Euphorbiaceae and Fabaceae are well represented. The
Garjee Sal forest is in continnation of the Sal forest of Chittagong, The
Garjan forest (Dipterocarpus turbinatus) is likewise similar to that of
Chittagong. The Sal forest in Belonia evidently gives an impression of
the former existence of the Sal forest extended over the whole area.

ENDEMISM

Tripura, a Princely State for centuries before independence of the
country, having no high altimide or climatic extremes and being surrounded
by botanically richer localities did not attract any explorer in early days.
On the other hand, a fairly large number of new taxa were described from
the surrounding regions. As a consequence, no new species could be dis-
covered from this State. About 86% of the species occurring in Tripura
are widely distributed in India and adjoining countries, the remaining
14% of the species are of comparatively restricted distribution. Several
species described from the nearby localities are worthy of report.

THREATENED AND RARE TAXA

Name of the species Family Distribution

Begonia surculigera Begoniaceae Tripura (Unokoti);
Myanmar

Colona flagrocarpa Tiliaceae Tripura {Sakhan
Tlangsang); Bangladesh
{Chittagong)

Ophiorrhiza villosa Rubiaceae Tripura (Kumarghat and
Sipaijala), South

Andaman; Bangladesh
{Chittagong), Myanmar

Torenia mucronviata Scrophulariaceae  Tripura (Ghorakappa);
Myanmar
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Name of the species

Family

Distribution

Tournefortia roxburghii

Jasminum lster

Wallichia caryotoides

Cycas pectinata

Podocarpus neriifolius

Gnetum montanum
G. ablongum
Mangifera sylvatica

Dischidia benghalensis

D nummularia

D major
(=D rafflesiana)

Scrophulariaceae

Oleaceae

Arecaceae

Cycadaceae

Podocarpaceae

(Gnetaceac

Gnetaceae

Anacardiaceae

Asciepiadaceae

Asclepiadaceae

[y IR - IRy
ASCiepidgaceac

Tripura  (Sabroom),
Mizoram: Bangladesh
{Chittagong)

Teipura (Jampui ranges),
Mizoram; Bangladesh
{Chittagong)

Tripura (Baramura and
Atharamura ranges),
Mizoram; Bangladesh
(Chittagong)

Tripura (Baramura
range), Manipur; Assam

Tripura (Laljuri}, Assam,
Manipur, West Bengal;
Bangladesh.

Tripura {Teliamus

=y L o

ern India

Eact-
b, bast

Tripura (Stlachart), East-
ern India

Tripura {Teliamura and
Ambasha)

Tripura, Assam,
Arunachai  Pradesh,
Nagaland, Manipur; Thai-
land and Indonesia

Tripura, Assam,
Arunachal Pradesh,
Nagaland, Manipur, Thai-

land and Indonesia

Arunachal  Pradesh,
Nagaland, Manipur; Thai-
land and Indonesia




Taxa restricted to Assam and Tripura : Dalbergia thomsonii,
Desmodium griffithianum, Fissistigma verucosum, extending to Meghalaya
and Mizoram also, Ixora subsessilis, Lasianthus tubiflorus, Litsea
meissneri, Ophiorhiza subcapitata, Nycticalos thomsonae, Phlogacanthus
guttatus, P tubifforus, Pogostemon hispidus, Rhaphidophora lancifolia,
Steudnera assamica, Tetrastigma obovata and Xanitolis assamica.

Taxa restricted to Bangladesh, Assam and Tripura : Desmos
longiflorus, Michelia bailionii, Elaeocarpus prunifolius, Antidesma
roxburghii, Garcinia acuminata, Diospyros stricta, Protium serratum,
Syzygium polypetalum, Sabia lanceolata, Tarena disperma, Premna
esculenta, P. coriacea var. cuneata, Pycnarrhena planiflora, Argyreia
argentia, A. splendens, Staurogyne argentea, Phlogacanthus curviflorus,
Rhinacanthus calcaratus, Paspalum longifolium var. lorhirachis, Milletia
caudata, Cotula haemispherica, Homalonema aromatica and Stichoneuron

membranacetim.

Taxa restricted to Myanmar, Bangladesh, Assam and Tripura :
Calliandra umbrosa, Stavwrogyne thyrsioides, Acrocephalus verbaenifolius,
Castanopsis armata, Begonia barbata, Byitnera pilosa, Sterculia
versicolor, Combretum dasystachyum, C. flagrocarpum, Acanithus
leucostachyus, Microtaena cymosa, Palaguium polyanthum, Chisocheton
paniculatus, Willughbeia edulis, Aglaionema hookerianum, Alocasia
Jornicara and Coelogyne graminifolius.

Taxa restricted to Myanmar, Assam and Tripura : Beilschmiedia
assamica, Acacia prunescens, Aporusa oblonga, Memecylon celasirinus,
Paramignya scandens, Dysoxylum procerum, Jasminum coarctatum,
Melodinus khasianus, Premna pinguis and Gomphostemma wallichii.

Taxa restricted to Eastern Himalaya, Assam and Tripura :
Cryptocoryn amygdalina, Phoebe attenuata, Rubus hamiltonii, Dalbergia
lanceolaria, Dalbrgia rimosa, Lonicera glabrata, Elatostema papillosum,
Pilea scripta, Sloania dasycarpa, Actephila excelsa, Phyllanthus fraternus,
Leea bracteata, L. trifoliata, Ardisia neriifolia, Jaminum caudatum, J.
subtriplinum, Ophiorrhiza lucida, Wendlandia wallichii, Clerodendrum
bracteatum, Holmskioldia sanguinea, Stephania glandulifera,
Dichrocephala hamilionii, Lycianthus macrodon, Eranthemum
palatiferum, Strobilanthes capitatus, Aeschynamthus grandiflorus, Melissa
axillaria, Globba clarkei, G. multiflora, Rhaphidophora decursiva,
Calamus leptospadix, Oberonia pachyrachis and Scleria terestris.
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Taxa distributed in Eastern Himalaya, Arunachal Pradesh
Assam, Tripura and Bangladesh: Magnolia pterocarpa, Litsea laeta,

Persia villosa, Dalhousia bracteata, Derris robusta, Brassaiopsis
griffithii, Bridelia assamica, Glochidion lanceolatum, Eugenia praecox,
Hex umbellata, Olax acuminata, Tolypanthus involucratus, Tetrastigma
hracteatum, Sabia limonacea, Pegia nitida, Strychnos wallichiana, Hova
globulosum, Ixora acuminata, Premna larifolia var. mucronata,
Eranthemum strictum, Tournefortia candollei, Amischotolype hookeri,
Amomum linguiforme and Calamus floribundus.

Taxa distribated in Eastern Himalaya, Arunachal Pradesh,
Assam, Tripura and Myanmar : Fissistigima bicolor, Goniothalamus
sesquipedalis, Liisea lancifolia, L. panamouja, Tephrosia candida,
Brassaiosis griffithii, Maesa chisia, M. montana, Aesculus assamica,
Psychotria denticulata, Cordia grondis, Wedelia wallichit, Solanum
barbisetum, Solanum kurzii, Ipomoea kingii, Achyrospermum
wallichianum, Rhaphidophora peepla, Dendrobium cathcartii, Hetaeria
rubens, Ornithochilus fuscus and Sarcanthus filiformis.

Taxa distributed in Eastern Himalaya, Arunachal Pradesh,
Assam, Tripura, Bangladesh and Myanmar : Knema angustifolia, K.
linifolia, Millettia pachycarpa, Mucuna bracteata, Gynocardia odorata,
Hydnocarpus kurzii, Stixis suaveolens, Begonia roxburghii, Grewia sapida,
Pterospermum lancaefolium, Croton joufra, Glochidion sphaerogynum,
Garcinia paniculata, Osbeckia rostrata, Sonerila maculata, Jasminum
scandens, Hedyotis lineata, Ixora villosa, Morinda angustifolia,
Mussaenda roxburghii, Psychotria calocarpa, P. fulva, Uncaria pilosa,
U sessilifructus, Wendlandia grandis, Cordia fragrantissima, Blumea
lanceolaria, Acrocephalus verbaenifolius, Peliosanthes teeta, Calamuys
tenuls, Pinanga gracilis, Acampe papillosa and Podochilus culiratus.

Taxa distributed in Eastern Himalaya, Assam, Tripura,
Myanmat, and China : Indigofera atropurpurea, Kydia calycing, Schima
wallichii, Maytenus hookeri, Maesa ramentacea, Jusminum anastomozans,
Stelmatoctrypton khasianus, Callicarpa rubella and Lysionotus serratus,

Taxa restricted to Assam, Manipur, Tripura, Andaman Islands
and Myanmar : Horsfieldia amygdalina, Adenia trilobata, Jasminum
subglandulosum and Psychotria adenophyiia.
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Taxa restricted to Tripura, Assam, Arunachal Pradesh,
Nagaland, Manipur, Indonesia, Andaman Is., Myanmar, Bangladesh
and Thailand : Ervcibe peguensis and Dischidia nummularia

Taxa discontinuvously distributed in Western ghats, Assam,
T‘.ripura, Bangiadesh, Mynnmar Arracarpux ize!empﬁyffus Gardenia
"‘j’ll"l" Frk g F nnnnnnnnn Haoar J";ﬂl" F nnnnnnnnn A"; 1111111 I"J r/ [kl
f!:-ﬂl-flul:-l’ Ly UHEGMIFIFII-M runrivou:us.} LJHEJH!PIIFIH Hl&)"l’lu CAFELd FIEL A

altissima.

ECONOMIC PLANTS
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of view and a sertes of papers were pubhshed in thls regard (Deb 1975-
1981). Some of the most useful timber yielding plants are Shorea robusta,
Tectona grandis, Albizia procera, A. lucida, Arvtocarpus chaplasha,
. PPy SE JUP R JL IR i ¥V PPN IR I Ay VAR & T S I Y SR
L-FHERT LIS I VOIS, LATDPET LT P IHTUIHNSH-]I, LAHHDUTIEG EPURGLIOT,
Lagerstroemia parvifiora, L. speciosa, Mesua ferren, Terminalio alata var,
tomentosa, T beﬂmca, T. myriocarpa, Toona ciliata, Careya arborea,
Gmelina arborea, Sterecspermum personatum, Magnolia pterocarpa, Vitex
peduncularis, Syzygium cumini, Cinnamomum bejolghota, Dillenia indica,
D. pentagyna, Michelia champaca, Palaguium polyanthum and many

nthara
ol B nd

Medicinal plants

129 species are recognized as officinal drugs in Indian
Pharmacopoea. 61 of these grow in this State, 26 as wild and 35 under
cultivation as garden plants. In addition to those recognized as officinal,
350 vegetable products are used in Ayurvedic and Unani medicine, of
which 131 species grow in the State, 79 as wild and 52 under cultivation
as garden plants. Again, of 2535 taxa named in Chopra’s Glossary of
Medicinal Plants, 628 are found here, 403 in wild state and 225 as garden
plants. Of the wild ones, 143 are rare. It is worthwhile to mention here
that 349 of those 628 species are known more for economic importance
other than medicinal. 158 most important medicinal plants in Tripura were
enumerated with local names, parts used, occurrence, flowering and fruit-
ing time etc. (Deb 1968, 1978). Some of the most important ones are
Justicia adhatodn (Acanthaceae) Andrographis paniculata {Acanthaceae)
Aquillaria malaccensis (Thymelaeaceae), Asparagus reticulatus
(Liliaceae), Bacopa monniari (Scrophulariaceae), Centella asiatica
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{Umbelliferae). Phyllanthus emblica (Euphorbiaceae), Hemidesmus
indicus, Holarrhena pubescens, (Apocynaceae) Hydnocarpus kurzii,
Ocimum tenuiflorum (Labiatae) Marsilea minuta, Phlogacanthus
thyrsiflorus (Acanthaceae), Rauvolfia serpentina (Apocynaceae), Saraca
asaca {Fabaceae), Terminalia bellirica and T. chebula (Combretaceae),
Vitex negundo and V. peduncularis (Verbenaceae).

VULNERABILITY AND MAJOR THREATS
Biodiversity is a natural phenomenon primarily based on geographi-
cal situation, geological formation, altitude. temperature, annual rainfall,
etc. This natural phenomenon is influenced by anthropogenic factors ie.,
the activity of man in different ways, which are detrimental to the envi-
ronmental conditions by way of deforestation, construction of roads,
urbanization, agricultural extensions and in many other ways, which
influence biodiversity to a very large extent more in a tropical country
than in others. Change in environmental condition is detrimental to
biodiversity. Increasing pressure of population on land and vegetaion,
encroachment of forest land, clear felling of forest, land slides, soil ero-
sion, shifting cultivation or jhumming, forest fire, construction of roads,
water channels, floods, silting of river beds, etc. lead to change in the
original vegetation and change of forest types to the detriment of
biodiversity. Destruction of the habitat, over harvesting, inappropriate
troduction of foreign plants, uncontrolled use of pesticides, antibiotics,

overuse of artificial manure, etc. are also harmful 1o biodiversity.

Delicate plants are vulnerable to change in atmospheric condition
from humid to dry. Again, a plant is associated with other life forms of
different species, genera and families in a facultative way of mutual ben-

efit and co-existence. Dessication or destruction of a plant brings about a
change in adaptabilty of associated ones.

The type specimen of Keenania modesta (Rubiaceae) originally
collected from Duarband Pass, Cachar in 1874 by R.L. Keenan before the
establishment of Tea gardens could not be traced out. The original habi-
tat and environmental condition of the locality have undergone such a
change leading to extinction of the plant from the locality. In humid tropical
climate epiphytes commonly grow on forest trees. Three species of
Dischidia viz., Dischidia benghalensis, D. nummularia and D. major
were very common in Barak valley of Assam, and in several localities in
Tripura until recently, but they could not be located in those places where
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they were growing Likewise Rawvolfia serpentina which was scattered
ovet many localities in West Tripura is now very rare.

Shifting cultivation influences the ecological changes of the origi-
nal vegetation. Land cleared of forest and jhummed and abandoned is
detrimental to mwwﬁ‘iu.}' aﬂ‘&ﬂ‘lp ?‘égﬁﬁuﬁi‘l, bamboa Lﬁi‘ESL, caine br t:uwa,

garjan forest and grassland vegetation have undergone rapid changes and
affected the biodiversity.

Vast areas of natural forest brought under tea or rubber plantations
or plough cultivation must have led to the destruction of many plants and
habitats of many animals.

Very large scale cultivation of an American Dioscorea for extrac-
tion of diosgenin leaving aside important Indian ones and large scale
cuitivation of rubber piants for rubber industry have becn taken up by the
Govt. of Tripura. It will take some years to find out the influnce of these
plants in the country.

CONSERVATION MEASURES

Belonia Nature reserve has been proposed by the Govt. of Tripura.
No tangible action seems to have been taken so far.

Population explosion demanding human habitations, agricultural ex-
tensions, industrial deveiopment and the iike is to be accommodated at
the cost of natural vegetation or in otherwords floristic diversity.

It is not possible to maintain original biodiversity in natural course
in view of topmost necessify of human society. Utmost efforts may be
taken to minimise the interference with the naturai vegetation and

analnminml sanoAdibiamne af o lanalite: That tres 1o moacoithlas iF thes gea AF 2343
wiwisl UE“ AU IPWL AL S WL & IW'HIH.J A BAEAS LLALT D FUN.-UI\I" ll PR R AFL wul*

tional land is kept to the minimum by substitution of alternative means,
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Sar Jca asoka

(Courtesy : M. Sanjappa)
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Curcuma aromalica

(Courtesy : H.J. Chowdhery)
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UTTAR PRADESH

B.P. Uniyal
K.K. Khanna
Bipin Balodi

Uttar Pradesh, constituting 73 districts, is one of the largest states
of India spread over an area of 2,94,411 sq km i.e. about 9% of the total
area of the country. It lies between 23°90' - 31°18' N latitude and 76995' -
84°67' L longitude, Politically, the state is bounded by Bihar in the east,
Nepal and Tibet in the north, Delhi, Haryana, Himachal Pradesh and
Rajasthan in south west, and Madhya Pradesh in the south. The state has
a wide altitudinal range and accordingly a varied climate that accounts
for a rich and diversified flora. Uttar Pradesh has the unique distinction
of having two biogeographical zones, the “Western Himalaya” and the
“Upper Gangetic Plains” which extend to the neighbouring states also.
The state can be divided into three distinct physiographic regions as
follows

1. The Himalayan Region

This region is well known for its lofly peaks like Nanda Devi
(7817 m), Kamet (7756 m), Nilkanth (7596 m), Trishul (7140 m),
Kedamath (7138 m), Dunagiri (7066 m) and many others, The great
rivers like the Ganga, Yamuna, Tons, Ramganga, etc. all originate from
the glaciers/lakes situated in this part of Himalaya that is better known as
“Western Himalaya”. The only Biosphere Reserve of the state “The
Nanda Devi Biosphere Reserve” is in this part of Uttar Pradesh. The

DRI WA UILLD IV LI
2. The upper Gangetic Plain

_ This region falls between the Himalaya in the north and hiil platen
In the south and covers the major portion of the Uttar Pradesh plains.
1he altitude does not exceed 300 m except at the foot of Siwalik ranges.
Ge?lﬁgiﬂﬂlly the region is composed of Pleistocene and receni rocks

Ich are unconsolidated sediment deposits in the river valleys. The
Slﬂpe of the plﬂin iy the eastern parts is from north-west to South east and

north to south in the western part. The area is well known for the
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3.  The Southern Hill Plateau

This zone is, in fact, an extension of the central Vindhyan plateau
and is composed of flubomarine deposits of an arid region of ancient
geological period, perhaps precambrian. The altitude in this region also
is within 300 m barring some parts of the district Mirzapur. The general
slope of the area is towards north east.

VEGETATION

The vegetation of Uttar Pradesh has been dealt with by different
workers based on collections from hills of the N.W. Himalaya and the
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pmv:ded descriptions of some plant species gathered from Kumaon.
Royle (1833-39) gave a good account of vegetation of U.P. particularly
the hilly region. Sir Richard strachey and J.E. Winterbottom travelled
extensively through the hills of Kumaon and collected over 2000 spp.
which were finally transferred to Hooker’s Herbarium. A list of these
plants (1852-1853) was published in 1882 and [ater supplemented by
Duthie in 1918, based on his own collections and that of Anderson. A.E.
Osmaston (1927) aiso mravelled widely and succeeded in bringing out
“Forext ﬂnrn of Kumaon" lfnpnlnl f]ﬂ']‘ﬂ\ alea publiched “Fnrﬂu! Rora
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of Chakrata, Dehra Dun and Sahranpur Jorest drvmon " which mcluded
some plants from the plains as well. Raizada (1962) also worked on the
plants of Kumaon and brought out publications. Among the recent work-
ers, of Himalayan region of Uttar Pradesh are Sahni and Raizada (1955),
Jain {1956), Rao (1959), Rau (1968, 1975), Gupta (1956-1957), Naithani
{1984), Pangtey and Joshi (1987), B.P. Uniyal, Surender Singh and D.K.
Singh (1995), Hajra (1988) Hajra and Bipin Balodi (19%95), Wadhwa,
Rao and Hajra (1987) Balodi (1996), Negi (1988) and many others, U.C,
Bhattacharya, N.C. Nair, B.V. Shetty and C.L. Malhotra also collected
extensively from the hills and plains of Uttar Pradesh and published their

findings in different journals.

The floristics of Plains was studied by M.P. Edgeworth (1852)
Duthie (1903-29) Kanjilal (1933), Rau (1969) Srivastava (1976), Babu
(1977), Pant (1986), Bhattacharyya (1964) Dixit ez of. (1984-1985), Kapoor
(1962) Maheshwari and Tomar (1983) Malhotra (1966), Misra et af
(1983, 1981, 1979), Panigrahi and Saran (1967). Patil (1963), Paliwal
and Singh (1982), Shukla and Verma (1988), Singh (1969), Singh and
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Tomar (1983), Singh and Singh (1985) Uniyal, Balodi and Baijnath
(1994), Verma and Mishra (1979-1982) Uniyal, Swami and Uniyal (1997)
and many others.

In the plains and lower hights upto 800 m moist tropical and dry
deciduous forest of sal, teak or mixed/pure forest of Syzygium, Adegle,
Haldina, Acacia and Terminalia are found. At places, scrub forest having
cvergreen species are also found. Since the plain are surrounded on three
sides by different states, viz., Rajasthan, Madhya Pradesh, Delhi and
Bihar, obviously it has certain elements which .are common to these
states t00,

The dominant trees in the region are Syzygium cumini (Jamun),
Shorea robusta (Sal, Shakhu), Anogeissus latifolia, (Bakli, Dhaura), degle
marmelos, (Bel), Haldina cordifolia (Haldu), Mitragyna parvifolia (Kaim
or Tekui), Mallotus philippensis (Rohini), Madhuca longifolia var. latifolia
(Mahus), Dalbergia sissoo. (Sheesham), Ficus religiosa (Peepal), F.
auriclata (Timla), F. semicordata (Khainu), F. virens (Pakad), F.
benghalensis (Bargad), Acacia catechu (Khair), Albizia lebbeck (Siris),
Terminalia alata (Asna, Asain), T. bellirica {Bahera), Oraxylum indicum,

Hg]nngefgg lﬂfﬂbﬂfnhn mhnmtna\ Stroblus asper (Seho
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melanoxy!on, Burea monosperma (Dhak, Palas), Buchanania lanzan
{Chirongt), Cassia fistula (Amaltas), Lamnea coromandelica (Jigma,
Jhingan), Pongamia pinnata (Karanj), Sterculia spp., etc. At places,
successful plantation of Tectona grandis (Teak) has been done.,

The dominant shrubs in the area are Murraya koenigii (Gandela,
Kathneem), Holarrhena pubescens (Kachri), Lantana camara (Kuri),

Ziziphus mauritiana {Ber), Z. cenoplia (Makoi), Colebrookea oppositifolia
(Chavova, Binda), Carissa opaca, Glycosmis arborea (Gutahru), Ardisia
solanacea (Jalkaima), Grewia hirswta (Seetachabeni), G. subinaequalis
(Pharsa), Crotalaria juncea.(Bansai), Adhatoda vasica (Bansa, Adusa),
Jarropha gossypifolia (Lal arand), Zamthoxylum armatum (Timur), Rubus
ellipticus (Hisalu), Berberis Iycium (Kingor), etc.

Climbers, twiners and stragglers are aiso found in the forests and
open fields. Some of these are Tiliacora acuminata (Karot, Rangoya),
Aspidopterys wallichii, Ipomoea spp. Pueraria ruberosa, (Gindaru), 4brus
precatorius (Ratti), Mucuna spp. (Konch), Bauhinia vahlii (Maljhan),
Hiptage benghalensis (Gulabbas, Madhavilata), Tinospora cordifolia
{Giloy, Guruch), Ichnocarpus frutescens (Dudhibel), Ampelocissus
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latifolia (Pata Bel), Piper longum (Peepar-mul), Gloriosa superba
(Karihari), Celastrus paniculata (Malkangan), Smilax spp. (Ram datun},
Cryptolepis buchanani (L.ekhun) and Asparagus adscendens (Satawar),
etc.

The most common herbs including grasses and sedges form the
glﬁi.il‘lu flora of the forest as well as the gl assland amidst forest. Some of
them are Ocimum basilicum (Bantulsi), Cassia tora (Chakwar),
Clerodendrum viscosum (Bhant), Boerhavia diffusa (Punarnava),
Curculigo orchioides (Kali musli), Chlorophytum tuberosum (Safed
musli), Echinops echinatus, Malvastrum coromandelianum (Bariari),
Vernonia cinerea (Sahdevi), Achyranthes aspera, Argemone mexicana
{(Bharbhanda), Solanum surattense (Bhatkataiya), Tribulus terrestris
(Gokhuru), Arundo donax (Kiliknal), Saccharum spontaneum (Kans),
Desmasrachya br'pfnnam (Kush) Vetiveria zizamioides (Garra or
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Bankas), fmperata cylindrica (Bhaiai or Charni), Dactylocte aegyptium
(Makra), Cymbopogon martinii (Jarakush), Chrysopogon fulvus (Senra),
Bothriochloa intermedia (Sindhur), Heteropogon contortus (Sura padura),
Eclipta alba (Bhringraj), Acalypha indica, Oxalis corniculata, Launea
procumbens, Centipeda minimia, Adiantum incisum, etc,

Hydrophytic vegetation occupies considerable areas of Terai belt.
Some of the common aquatic and semi-aquatic plants are Nelumbo
mucifera (Kamal), Ludwigia octovalvis (Laungra), Ipomoea aquatica
(Kalmi sag), Vallisneria spiralis, Trapa natans, Utricularia auwrea,
Marsilea minuta, Cyperus platystylis, Potamogeton nodosus, Sagittaria
guayvanensis, Aeschynomene aspera, Hygrophila auriculata, Polygonum
barbatum, P. glabrum, Typha angustata, Ammannia baccifera,
Ceratophyllum demersum, Bacopa monnieri, Centella asiatica (both called
“Brahmi™), Fimbristylis bisumbellata, Scirpus articulatus, S. loteriflorus,
Coix aguatica, Eichhornia crassipes, Hydrilla verticillata, Nymphaea
pubescens, Pistia strativites, Eleocharis spp., Eriocaulon sieboldianumm,
Acorus calamis, etc.

With the increase in the altitude a change in the vegetation is
clearly visible. Higher up between 1000-3000 m mixed forest of
Rhododendron arboreum, Quercus leucotrichophora (Banj), Lyonia
ovalifolia (Anyar) and Myrica esculenta (Kaphal) are first to appear, In
hatwasn mh:mum ﬁnﬂuiﬁsﬂum Svmnloroe paniculata Lonlcera
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quinguelocularis, Neaffrsea umbrosa, Cornus macrophylla, etc. are also



1533

sgen mixed up. The undergrowth constitutes Sarcococca saligna, Daphne
cannabina, Coriaria nepalensis, Deutzia staminea, Myrsine africana,
Elaeagnus sp. together with herbaceous elements, Pinus roxburghii, is
the first to make appearance among the gymnosperms. These mixed
forest are followed by Quercus dilatata (Tilonj), Q. semecarpifolia
(Kharsu), dcer sp (Thunder), Prurus puddum forest with species of
Euonymus, Hex excelsa and Aescudus indica (Pangar) and Carpinus
viminea. Some tree Cotoneasters and Juglans regia (Akhrot) also make
scattered appearance. At certain places pure strands of Pinus roxburghii,
Cedrus deodara, Taxus wallichiana or Abies pindrow (Ransula) make a
sight to waich. On dry slopes Pyrus pashia, Prinsepia utilis, Berberis
lycium and B. chitria are dominant.

The herbaceous growth at this altitude mainly counsists of Morina
longifolia, Anemone obtusiloba, A. vitifolia, Podophyllum hexendrum,
Corydalis spp. Paeonia emodi, Paris polyphylla, and species of Geranium,
Viola, Valeriana, Bergenig, etc. Species of Cypripedium, Pleione,
Calanthe and Cardiocrimmm gigemteum are occasionally noticed. Another
orchid Gastrochilus distichis makes frequent appearance on Quercus sp.
Kingidium taenialis is also seen perching on Albizia sp. and Lyonia
ovalifolia at some places. Rubus paniculatus, Hedera nepalensis, Cayratia
irifolia, Smilax glaucophylla, Clematis spp. Dioscorea sp, etc. are the
common climbers while Holboellia latifolia, Schisandra grandifiora and
Sabia campanulata are seen occasionally, Jasminum dispermum and
Aristolochia dilatata are also seen hanging from rocks.

Still higher up is Betula utilis (Bhojpatra) that forms the tree limit
in this part of Himalaya. Above this altitude shrubby or herbaceous
piants like species of Hippophae, Juniperus, Saussurea, Primula,
Corydalis, Pleurospermum, Rheum, Rhododendron anthopogon,
Meconopsis aculeata, etc. make the vegetational cover.

Besides, a number of species have been reported from U.P, as new
to the country or the state followmg explorations and critical studies.
Some of them are Pseudelephantopus spicatus, Solanum rostratum, S.
trilobatum, Phippsia algida, Cyperus meeboldii, C. cyperoides,
Achyranthes aquatica, Agerarum houstonianum, Ambrosia artemisifolia,
Argyreia sericea, Crotalaria pusilia, Eleocharis fistulosa, Eupatorium
riparium, Aristolochia indica, Cleome monophylla, Fimbristylis aestivalis,
F. albo-viridis, Mikania cordata, Rynchospora hookeri, Myagrum
perfoliatum, Ranunculus trilobus, Fimbristylis narayanii, Rhododendron
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nivale, Hydrobrvum griffithii, Taisetum scitulum, Oberonia wightiana,
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Lalldhwajia cooperi, Fimbristylis merguensis, Soliva anthemifolia,
Modiola caroliniona, etc.

Besides the above mentioned vegetational account there are certain
associations that need special mention. These include grasslands, pure
strands and cold arid regions.

The grassiands

In some areas like the Corbett National Park and the Dudhwa
National Park pure grasslands are often seen. The main components of
these grasslands are Arundo donax, Phragmites karka, Apluda mutica
(Bassi), Themeda arundinacea (Ulla), Cymbopogon sp. (Jarakush),
Bothriochloa bladhii (Sindhur), Imperata cylindrica, Saccharum narenga,
Sclerostachya fusca, Oryza rufipogon (Tinna), etc. Such is the density of
these grasslands that it is difficult to pierce through. Besides providing
fodder these also act as a protection cover for the animals.

The alpine grassiands are called ‘bugyals'. These bugyals present
an eye pleasing look with species of Anemone, Ranunculus, Gentiana,
Pedicularis, Cyananthus, Polygonum, and many important medicinal
plants like Nardostachys grandifiora, Dactylorhiza haragirea, Rheum
moorcroftianum, etc. Pinguicula alpina is the interesting insectivorous
plant species in the Martoli bugyals in Kumaon,

The Dafia - Dhoora, Baram-shandev area in the Kumaon is rich in
orchid wealth, Out of the 223 species of orchids reported from the North

west Hlmalaya, about two thlrd are found in this area. Many of the East
Himalayan orchid species like Diplomeris hirsuta, Cryplochilus lutea,
Cymbidium eburnewm, Cirrhopetalum guttulatum etc. have been collected
from this area.

Another feature of special interest are the pure strands of pine
forest in Uttarkashi that extend to miles together. Here stands the tallest
pine tree of Asia measuring 60.65 m with a girth of 2.50 m as measured
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strands of Pine forest can be seen. Bhujgarh and Suraithata in Chamoli
district are also worth mentioning for pure strands of Berula utilis and

cupressus torulosa respectively.



15353

Quercus - Rhododendron  Lyonia association is the general fea-
ture of temperate region but in the “Govind Pashu Vihar” in Uttarkashi
district, desculus - Juglans - Carpinus - Corylus association is dominant
between Taluka and osla and , is therefore, worth menticning,

Though cold arid regions of Western Himalaya are mostly confined
to Jammu and Kashmir and Himachal Pradesh yet some parts of Kumaon
and Garhwal Himalaya like Niti, Malari and Milam fall under the same
category. Like other cold deserts, here also Lamium rhomboideum,
Hyoscyamus niger, Thylacospermum caespitosum, Cicer microphyllum,
Hyssopus officinalis, Lagotis glauca, Dracocephalum heterophylium,
Corydalis flabellata and species of Astragalus are common, Oxyiropis

duthieana, a rare species was described on the basis of collections from
this area.

DIVERSITY

As is understandable from the vegetational account, the vegetation

changes following a change in altitude and climate resulting in diversity
of the flora.

Out of the 377 families of flowering plants recognised by Cronquist
(1983), Uttar Pradesh has 203 families out of which 156 belong to

dicotyledonous, 29 to monocotyledonous and 18 to gymnospermous

plants. A total of ca 4250 species are estimated to cccur in Uttar Pradesh
under ca 1500 genera. The following families &re monogeneric.

Family Genera Species in Species
in India inU.P.
(approx)
Biebersteiniaceae Biebersteinia 1 1
Callitrichaceae Callitriche 5 2
Ceratophyllaceae Ceratophyllum 3 1
Coriariaceae Coriaria 2 1
Cuscutaceae Cuscuta 21 4
Daphniphyllaceae Daphniphylhim 1 ]
Hippuridaceae Hippuris i i
Leeaceae Leea B 5
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Family Genera Species in Species
India in U.P.
(approx)
Moringaceae Moringa 2 1
Nelumbonaceae Nelumbo ! 1
Paeoniaceac Paeonia ! 1
Platanaceae Platanus 2 2 (Int.}
Sparganiaceae Sparganium 1 1
Sphenocleaceae Sphenociea i 1
Trapaceae Trapa 2 2
Typhaceae Tvpha 2 2

Besides, the foilowing monotypics are aiso found in Uttar Pradesh

Asperugo procumbens
Boenninghausenia albiflora
Caesulia axillaris

Catamixis baccharoides
Chamaesciadium garhwalicum
Circaeaster agresiis
Colebrookea oppositifolia
Cranioctome versicolor
Desmostachya bipinnaia
Didiciea cunninghamii
Euryale ferox

Goniocauion glabrum
Hemidesmuis indicus
Hemiphragma heterophyllum
Herpetospermum pedwniculosum
Hygroryza aristata
Indopiptadenia oudhensis
Ivanjohnstonia javnsariensis
Kashmiria himalaica
Kedarnatha sanctuarii

Lawsonia inermis
Meeboldia selinoides
Mariynia annua
Microcarpaea muscosa
Microschoenus duthiei
Mnesithea laevis

Modiola caroliniana
Myagrum perfoliatum
Nelsonia campestris
Neodistemon indicum
Nicandra physaloides
Nothosaerva brachiata
Notochaete hamosa
Ochthochloa compressa
Oxyria digma

Parrotiopsis jacquemontiona
Pentapetes phoenicea
Peracarpa carnosa
Platystemma violoides
Plesmonium margaritifersm



1537

Pongamia pinnaia Tamarindus indica
Pseudodanthonia himalaica Tenagocharis latifolia
Pycnoplinthus uniflorus Theropogon pallidus

Roylea cinerea Thyvlacospermum caespitosum
Schleichera trijuga Thysanolaena maxima
Sinomenium acutum Tussilago farfara
Streptolivion volubile Woodfordia fruticosa

Ten dominant families

SL.No. Family {Genera) Species

U.p. India
1.  Poaceae (139) 453 {264) 1194
2,  Asteraceae (123) 325 (166} 803
3.  Fabacese (Papilionsceae) (70) 261 (133) 973
4.  Cyperaceas (26) 225 (38) 545
5. . &echidaceac (69) 223 (184) 1229
6. - Rosaceae (18) 134 (40) 432
7. Lamiaceae (43) 121 (72) 435
8.  Scrophulariaceae (34) 108 (63) 368
9. Euphorbiaceae (35) 100 (84) 523
10. Ranunculaceae (19) 87 (28) 191

{The figure in parenthesis indicates no of genera)

It is clear from the above table that six families have more than
200 sPec_ies. The largest family Poaceae leads in the number of genera
and species. Forty five genera are represented by a single species each
including six monotypic genera, viz., Hygroryza, Mnesitheq,
Pseudodanthonia, Ochthochloa, Desmostachya, and Thysanolaena. Poa
(21 spp.) is the largest genus followed by Eragrostis (19 spp.,) and
Cymbopogon (11 spp.). The endemic species include Microstegium
Jaiconeri, Poa pseudamoena, P. rhadina, Pseudodanthonia himalaica,
Themeda dacruzii, Pogonatherum santapaui, Festuca nandadevica,
Eulaliopsis duthiei, etc.

Asteraceae, represented by about 325 species is the second largest
family in the flora of Uttar Pradesh. 68 genera, have single species out of
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which Caesulia, Catamixis, Goniocaulon and Tussilago are monotypics.
Saussurea (27 spp.) is the largest genus followed by Artemisia (20 spp.)
and Aster and Blumea, both with 11 species each. Among the endemics
are Cicerbita filicina, Artemisia filiformilobulata, A. tenuifolia, ctc.
Leucomeris spectabilis is the only species that reaches the height of a
small tree,

Fabacecae (Papilionaceae) occupies third position with about 261
species under 70 genera. Qut of these, 31 genera are represented by a
single species each. The genera Parochetus, Pongamia, etc. are mono-
typic. Astragalus (25 spp.) is the largest genus followed by Indigofera
(22 spp.), Crotalaria (19 spp.) and Desmodium (17 spp.). The endemics
include Astragalus agacanthoides, Derris kamjilalii, D. scandens var.
saharanpurensis, Hedysarum microcalyx, Pueraria stracheyi, etc.

Cyperaceae with 26 genera and 225 species occupies fourth
position in the flora of Uttar Pradesh. Nine genera have been represented
by single species with Microschoenus being the only monotypic. Carex
(63 spp.) is the largest genus followed by Cyperus (35 spp.), Fimbristylis
(33 spp.), Kobresia (14 spp.) and Schoenoplectus (13 spp.). Microshoenus
duthiei, Carex nandadeviensis, C. myosurus var. praestans, Kobresia
trinervis var, foliosa are endemic to Uttar Pradesh.

The fifth largest family is Orchidaceae represented by 69 genera

and 223 tmpmq Among these 31 genera are renreﬂented hv a qm;rle

species, Of these Ar:mdma D:d:c:ea and Sm:rmandm are monotypic.
The genus Habenaria with 16 species is the largest one followed by
Dendrobium (15 spp.) Liparis (10 spp.), Cymbidium (9 spp.). and both
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Aphyllorchis gollanii, Eria occidentalis, Flickingeria hesperis, Listera
nandadeviensis, etc, are some of the endemic species of Uttar Pradesh.

Tha familiec @;gup}ung pvsl;gn eixth to ninth have more than 100

species each, Families Euphorbiaceae and Rosaceae have many tree species
while there is none in Scrophulariaceae and only one, Lescosceptrum
canum in Lamiaceae that sometimes aitains the height of a small tree.
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fotlowed by Euphorbia (28 spp.), Potentilla (20 sp.), Prunus (18 spp.).
Spiraea (1 spp.), Rosa (15 spp.) and Rubus (14 spp.). Three genera viz,
Contoneaster, Rubus and Spiraea include a good number of endemic

species.
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Family Ranunculaceae at tenth positon is the only Family that
include less than 100 species. All the species are herbaceous or scandent
shrubs. The genera Actaea, Cimicifuga, Naravelia and Oxygraphis are
represented by a single species each. Clematis, Ranunculus, and
Thalictrum, are the larger genera of the family.

Carex with 63 species is the largest genus and the only one having
more than 50 species. Polygonum (s..) and Senecio (5.0} are the other
larser genera but following segregation they have been reduced to a
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much smaller number of species. Some of the dominant genera. in the
flora of Uttar Pradesh are tabled below

Genera Family No. of species
(appr.)
Carex Cyperaceae 63
Cyperus Cyperaceae 35
Fimbristylis Cyperaceae 33
Cotoneaster Rosaceae 31
Euphorbia Euphorbiaceae 28
Saussurea Asteraceae 27
Astragalus Fabaceae 25
Indigofera Fabaceae 22
Poa Poaceae 21
Ficus Moraceae 21
Potentilla Rosaceae 20
Artemisia Asteraceae 20

Endemic, Rare and Interesting Taxa

With such a wide area and two distinct biogeographic regions, Uttar
Pradesh is bound to have many endemic taxa. In the last about 25 years
many novelties have been described from this large state which may well

pass into the endemic category. Some of the novelties described from
Uttar Pradesh are listed in the following table.
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Novelties described from Uttar Pradesh in the last few years

Name Family
Aconagonum kuttiense Polygonaceae
Alchemiiia palii Rosaceae
Androsace garhwalicum Primulaceae
Anemone raui Ranunculaceae
Artemisia filiformilobulata Asteraceae

A. tenuifolia Asteraceae
Arenaria cwrvifolia Caryophyllaceae
Carex nandadeviensis Cyperaceae
Caragana beefensis Fabaceae

C. brevispina var. gamblei Fabaceae
Clematis connata Ranunculaceae
Derris kanjilalii Fabaceae

Eria occidentalis Orchidaceae
Euphorbia sharmae Euphorbiaceae
Eulophia uchii Orchidaceae
Eulaliopsis duthiei Poaceae
Festuca nandadevica Poaceae
Flinckingeria hesperis Orchidaceae
Geum aequilobatum Rosaceae
Indigofera gangetica Fabaceae

I. thothathrii Fabaceae
Kedarnatha sanctuarii Apiaceae
Listera nandadeviensis Orchidaceae
Polygonum kumaonum Polygonaceae
Pogonatherum santapaui Poaceae
Pygaeaphyton garhwalensis. Brassicaceae
Rhodiola lobulata Crassuiaceae
Rosa hirsuta Rosaceag
Sinocrassula indica var. paniculata Crassulaceae
Spiraea panigrahiana Rosaceae

S. parkeri Rosaceae

S. raizadii Rosaceae
Themeda dacruzii Poaceae
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Following table includes some of the plants that are endemic to the
state of U.P, unless otherwise mentioned.

Name of the species Family Remarks
Acer oblongum var. Aceraccae Type only
membranaceum
Alecrra parasitica var. Scrophuiariaceae
chitrakutensis

Alysicarpus roxburghianus Fabaceae

Aphyllorchis golleni Orchidaceae

Archineottia microglottis Orchidaceae

Arenaria ferruginea Caryophyllaceae Type only

Astragalus agaconthoides Fabaceae

A, pindreensis Fabaceae In H.P. and
Jammu and
Kashmir also

A. kashmirensis Fabaceae In HP. and
Jammu and
Kashmir also

Berberis lambertii Berberidaceae Rare

B. affinis Berberidaceae Rare

B. osmastonii Berberidaceae Rare

Chimonobambusa javmsarenis Poaceae

Cicerbita filicina Asteraceae

Clarkella nana Rubiaceae

Cotoneaster garhwalensis Rosaceae

C. pangiensis Rosaceae Found in H.P.
also

C. wattii Rosaceae Found in H.P.
also

C. stracheyi Rosaceae Found in H.P.

also
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Name of the species Family Remarks

C. prostratus Rosaceae Found in H.P.
also

Cotoneaster osmastonii Rosaceae Found in H.P.
also

Crotalaria hirta Fabaceae To India

Cyananthus integra Campanulaceae

Desmodium benthamii Fabaceae To India

Didiciea cunninghami Orchidaceae In Sikkim aiso

Erythrina resupinata Fabaceae Bihar and
Orissa also

Eulophia mackinnonii Orchidaceae M.P. also

Gentiana tetrasepala Gentianaceae Type only

G. saginoides Gentianaceae Type only

Hedysarum microcalyx Fabaceae H.P., Jammu
and Kashmir
and Punjab

Indigofera cedrorum Fabaceae In HP. also

L. hamiltonii Fabaceae In other states
also

Itea nutans Iteaceae

Fvanjohnstonia jmmsariensis Boraginaceae

Kashmiria himalaica Scrophulariaceae  Rare

Mahonia jaunsarensis Berberidaceae

Meeboldia selinvides Apiaceae Type only

Microschoenus duthfei Cyperaceae Type only

M, falconeri Poaceae In H.P. also

Pittosporum eriocarpum Pittosporaceae

Poa rhadina Poaceae Rare

P. pseudamoena Poaceae

P. jmmsarensis Poaceae in Jammu

and Kashmir
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Name of the species Family Remarks

Pseudodanthonia himalaica Poaceae Restricted
distribution

Pueraria stracheyi Papilionaceae

Trachycarpus takil Arecaceae Restricted
distribution

Trisetum scitulum Poaceae In Sikkim also

Leaving aside the above mentioned neoendemics and endemics
there are some other species which need attention. Eremostachys superba
has a very restricted distribution and so has Catamixis baccharoides, but
the latter species has been located at two new spots which is encourag-
ing. QOccurrence of tree fern (Cvathea spinulosa) in Chamoli is also
interesting from distributional point of veiw. Psilotum nudwm growing

on Shorea robusta and Wallichia densiflora are two rare species col-
iected from the Corbett National Park.

PHYTOGEOGRAPHICAL AFFINITIES

Uttar Pradesh encompasses major area of two distinct biogeo-

E,ﬁlpﬂl'hil-l I"UEI.UHS -W'H.ll ENormous HUTﬂI &I’lu Ial.ll'lal wea.lm Uﬂl’l’iﬂg piﬂ.ﬂlh
ltke Ageratum conyzoides, Bidens pilosa, Eupatorium odoratum,
commelina benghalensis, Embelia ribes, Elephantopus scaber,
Monochoria hastata, Vernonia cinereq, Xanthium strumarium, etc. which
are distributed almost throughout the country, stete has many piants
common with the adjoining states, and the neighbouring countries.

Plants common with Bihar : Neanotis calycina, Cotula
anthemoides, C. hemisphaerica, Breea arvensis, Cyathocline purpurea,
Cyperus amabilis, Disporum cantoniensis, Cephalostigma hirsutum,
Gardenia turgida, Jasminum arborescens, Fimbristylis podocarpa, Knoxia
roxburghii, Remusatia vivipara, Spermadictyon suaveolens, Urginea
indica, Scleria pergracilis, ¢tc,

Plants common with Dethi : Alysicarpus monilifer, A. vaginalis,

Arpemone mexicana, Deemndium annurphrum D rwﬂnn;m Fasmpsmser
Argemone mexwana, Ligsmoadium ga ount, N limeneio

indica, Gramgea maderaspatana, H}rdrofea zeylanica, Hydrdfa verticillata,
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Indigofera astragalina, Juncus bufonius, Justicia gquinquangularis,
Laggera aurita, Malvastrum coromandelianum, Murraya koenigii, Oxalis
martiana, Peristrophe bicalyculata, Phragmiies karka, Polygonum
plebejum, Rauvolfia serpentina, Tiliacora acuminata, Tinospora
cordifolia, Urena lobata, Vaccaria pyramidata, Vetiveria zizanioides,
etc. Tree species like Butea monosperma, Moringa olelfera, Bombax
ceiba, Pterospermum acerifolium, Dalbergia sissoo, Schieichera oleosa,
Bauhinia variegata, etc. are known 1nt cultivation in Detlhi,

Plants common with Haryana : Apluda mutica, Arnebia
hispidissima, Butea monosperma, Aristida mutabilis, Calotropis procera,
Carissa spinarum, Catamixis baccharoides, Cenchrus setigerus, Dalbergia
sissoo, Desmostachya bipinnata, Eragrostis tenella, Grewia fenax,
Heliotropium strigosum, Indigofera linifolia, Leptadenia reticulata,
Mollugo nudicaulis, Moringa oleifera, Melia azedarach, Saccharum
bengalense, Tragus roxburghii, Tribulus terrestris, Trichodesma indicum,
Verbascum thapsus, Ziziphus mauritiana, eic.

Plants common with Madhya Pradesh : Anagallis arvensis, Aca-
cia catechu, A. nilotica ssp. indica, Berberis asiatica, Butea monosperma,
Amberboa ramosa, Fuirena wallichiana, Eupatorium capillifolium,
Helicteres isora, Diospyros cordifolia, Goniocavion glabrum, Moringa
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Tribulus terrestris, Vallaris solanacea, etc.

Plants common with Rejasthan : Arnebia hispidissima, Acacia
catechu, A. nilotica ssp. indica, Berberis asiatica, Butea monosperma,
Calotropis procera, Carissa spinarum, Dalbergia sissoo, Diospyros
cordifolia, Dactyloctenium aegyptium, Desmostachya bipinnata,
Echinochloa colona, Elytrophorus spicatus, Euryale ferox, Grewia tenax,
Heliotropium strigosum, Indigofera linifolia, Ipomoea carnea ssp.
fistulosa, I eriocarpa, Kydia calycina, Leptadenia pyrotechnica, L.
reticulata, Mollugo nudicaulis, M. pentaphylla, Moringa oleifera, Oryza
rufipogon, Ranunculus muricatus, R. sceleratus, Salvadora oleoides,
Tiliacora acuminata, Tribulus terrestris, Trichodesma indicum, Vallaris
solanacea, Verbascum thapsus, Ziziphus mauritiana, Zeuxine
strateumatica, efc.

Plants common with cold desert of Himachal Pradesh and
Jammu and Kashmir : Aconitum heterophylium, Podophylium
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hexandrum, Hyssopus officinalis, Lamium rhomboideum, Dracocephalum
speciosum, Hippuris vuigaris, Allium stracheyi, Thylacospermum
caespitosum, Hippophae tibetana, Arnebia benthami, Asperugo
procumbens, Poa bulbosa, Festuca valesiaca, Carex curta, Hordeum
murinum, Lindelofia longiflora, Rheum tibeticum, Dactylorhiza hatagirea,
Biebersteinia odora, Ephedra gerardiana, Limosella aguatica, etc,

Plants common with Eastern Himalaya : Anemone geum, A.
abtusiloba, Clematis connata, Oxygraphis endlicheri, Diplomeris hirsuta,
Tropidia curculigoides, Didicea cunninghami, Rhododendron nivale,
Swertia sikkimensis, Ainsliaea latifolia, Primula erosa, P. petiolaris,
Hydrobryum griffithii, Cassiope fostigiata, Corydalis lathyroides, C.
longipes, Prunus venosa, Lalldhwejia cooperi, Cotula

anthemoides,Cyathea gigantea, Caltha palustris, Hemiphragma
heterophyihum, etc.

Plants common with Eastern Ghats and Deccan Peningula @
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Gloriosa superba, Cassytha filiformis, Abrus precatorius, Anogeissus
latifolia, Terminalia bellirica, Semecarpus anacardium, Crotalaria
medicaginea, Plumbago zeylanica, Ziziphus oenopiia, Oroxylum indicum,
Emilia sonchifolio, Arundinella pumiia, Bauhinia vahlii, Tectona grandis,
Hiptage benghalensis, ¢tc.

Plants common with Western Ghats : Commelina paludosa,
Arisaema tortuosum, Remusatia vivipara, Hypoxis aurea, Fimbristylis
narayanii, Carex phacota, Goodyera procera, Campanula colorata,

Centunculus tenellus, Galiwm rotundifolium, Pycreus sulcime, Curculigo
orchivides, Vernonia aibicans, Rauvolfia serpeniina, eic.

Plants common with Bangladesh : Calamus tenuis, Cyathocline
purpurea, Eriocaulon oryzetorum, Eriophorum comosum, Fimbristylis
podocarpa, Ichnocarpus fritescens, Ficus hispida, Holarrhena pubescens,
Mallotus philippensis, Smilax zeylamica, Spivanthes ausiralis, Vallaris
solanacea, Wallichia densiflora, Phoenix sylvestris, Sphenoclea zeylanica,
Murdanmia nudiflora, Ceratophyllum demersum, Buddleja asiatica,
Biophytum sensitivum, Punica granatum, Monochoria vaginalis, Shorea
robusta, Reinwardtia indica, etc.

Plants common with China : Abrus precatorius, Calanthe
tricarinaia, Actinidia callosa, Bawhinia racemosa, Biophytum sensitivum,
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Circaeaster agrestis, Colguhounia coccinea, cypripedium himalaicum,
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Juniperus recurva, Hvdrolea zevianica, Achyranthes aspera, Ehretia
acuminata, Gagea lutea, Dopatrium junceum, Sanicula enropaea, Myrsine
africana, Ricinus communis, Rubia cordifolia, Saccharum narenga,
Vallisneria spiralis, etc.

Plants common with Myanmar : Anthocephalus chinensis,
Buddieja asiatica, Butea monosperma, Calamus tenuis, Dendrocalamus
strictus, Diospyros cordifolia, Ficus hispida, Gardenia turgida,

j S v § e A A cn AT Al am b AS ez rrsnd s o
.:.:_y.rrp:;r:uPuEun jmrmuu..m:, vdesa :.rrun..u, .:u.urru_yu n.u::rnsu, IY@Eraverid

zeylanica, Nyctanthes arbor-tristis, Rhododendron arboreum, Semecarpus
anacardium, Solanum erianthum, Tectona grandis, Toddalia aculeata,
Wallichia densiflora, Caesalpinia decapetala, etc.

Plants common with Nepal : Acanthospermum hispidum,
Catamixis baccharoides, Disporum cantoniense, Cyathocline purpurea,
Corydalis lathyroides, Caltha palustris, Delphinium vestitum, Cotoneas-
ter meuseli, Erigerun kumaonensis, Geum roylei, Epifab:’um gaufdif
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P, nodosa, Parnassia kumaonica, Rhodiola imbricata, Saxifraga
ksimaunensis, Sedum gagei, S. holei, Soroseris deasyi, Pyrus ursing, etc.

Plants common with Pakistan : Ranunculus muricatus, Capselia
bursa-pastoris, Cleome viscosa, Silene conoidea, Tamarix divica, Tribulus
terrestris, Indigofera linifolia, Alysicarpus monilifer, Acacia catechu,
Oenanthe stolonifera, Centella asiatica, Solanum surattense, Evolvulus
alsinoides, Tragus roxburghii, Phalaris minor, Paspalidium punctatum,

Vernonia cinereaq, Withania somnyera £IZIthS mauritiana, brys:mum
altaicum, etc.

Plants common with Sri Lanka : Anaphalis margaritacea, Bidens
biternara, Carex nubigena, Commelina paludosa, Dichrocephala
integrifolia, Eleocharis atropurpurea, Dioscorea pentaphylla, Glossogyne
bidens, Gloriosa superba, Jasminum humile, Laggera alata, Ophiopogon
intermedius, Pentanema indicum, Smilax aspera, Vallaris solanacea,
etc.

Plants common with Tibet : Adonis chrysocyathus, Anemone
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S. gnaphalodes, Waldheimia glabra, Tanacetum nubigenum, Ptilotrichum
curtescens, Viola biflora, Arenaria debilis, Bergenia ciliata, Saxifraga
diversifolia, Corydalis flabellata, Pyracantha crenwlata, Rhodiola sinuata,

Nardostachys grandiflora, Hippophae tibetana, Euphorbia stracheyi,
Cypripedium elegans, Primula denticulata, ete.

USEFUL PLANTS

Every plant on the earth is useful in a way or other. It may or may
not be of direct use to man or the animal world, but it definitely contributes
significantly towards ecosystem to which it belongs. Sometimes, however,
even most unpopular adventive weeds may turn out to be of considerable
potential application. As such Laniana camara, the growing menace as
an obnoxious weed, has also been found a useful source of energy.
Another unwanted plant Agave cantula has become the source of income
in the village Kimsar of Pauri Garhwal. The plant grows on unirrigated
coarse wasteland, and does not require any care. The fibre obtained from
this plant is being used for making bags, file covers, mats, purses, etc.
Urtica parviflora, generally avoided by the people, becomes life saving
food plant during times of famine. The brooms made out of the leaves of

Phoenix and spikes of Thysanolaena maxima are a common sight in the
market.

On the other hand, plants like Grewia optiva and Ficus auriculata
are used in many ways. The leaves of Grewia optiva are much valued for
fodder. The bark is used as shampoo and the fibre obtained from the bark
is made into ropes. The fruits ate eaten and the wood, after removing the
bark, provides an excellent fuel. Similarly the leaves of Ficus auriculata
are used, besides fodder as plates. The young figs are cooked as veg-
etable while the mature ones are eaten raw. The other species of Ficus
which are used as fodder and wild fruits are F. palmata, F. racemosa and
F. semicordata. Apart from these Rumex hastatus, Dodonaea viscosa,
Agave cantula, etc. are some of the species which help in soil binding
and are sometimes used for checking the soil erosion resulting from the
construction of new roads, €ic.

Foliowing of plants serve the mankind in various ways.
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Agave contula -
Ageratum coryooides +
Albizia febbeck - +
Aflium stracheyi -
A Fimife +
Ampelocissus fatifolio +
Anayelliz srvensis + - Fish poison
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Fumaria indica
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| 2 3 4 5 6 7 8 9 10 1 12
Maltotus philippensis - + + + - + +
Malur baceata - - - - + + -
Maowtia pyya - + - -
Marsdenia roylai - - + - -
Adeiia qredarovh - . + - + -
Microstylis wallichii - - - . - +
Millettia extenso . + + + . + Fish poizon
Moringsy ofrifera - + - + - + + + Paper pulp
Mz albs - + + + +
Mucunag nigricans +
Murraya Yoenigii - - - + + Used i1n curmies
Myrico exculenta - - - + +
Nardostachys sramdiflora - +
Neoliseo pollens . + -
Novholirion thomzonimnm: - - +
Nyvctanthes arbor-iristis - - + +
ez gloduiifern - - - - - + +
Oreocriilde fridescens - - F - - - - - -
Oroxplum indicm - - - - - - * - . -
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Safvia plebeia - - +
Sapindus mukoross! - - - - - - + Used as subsinte
of soap
Saquscurea obvallata - - - . . +
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Sidy dacuia - - - . + . .
Spondias pirnate - - - + - +
Stepharia glabra - - - - - +
Stercadio vitlosa - - + ¥ . +
Swertia chirayita - - - - " -
SyTygizm cumimt + - + o+ + + o+
Tepews bavcata - - +
Terminalic betlivica - - - - + - +
T alate i} ] v o4
Toddolio axialica - - - - - . .
Toona cilizia - - + +
Thema politoria - - + " . . . _ _
Iridax procumbens - - - . . - + . _
frivmgieita rhomboidea - - - - - + - .
+ . .
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Fylophora asthmuatica
Utmus wallichiana
Urena lobara
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Viola canescens
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CONSERVATION

With such a large number of useful plants, the state, particularly
the Himalayan region, has been a hunting ground to the poachers and
illegal traders, The exploitation of pine forest by the Britishers in the
erstwhile Tehri Garhwal is well known. The medicinal plants have been
exploited to such an extent that certain plants needed protection through
law, Plant species like Dioscorea delividea, Aconitum heterophylium,
Picrorhiza kurrooa, Dactylorhiza hatagirea, efc., once common in the
Himalayan region, are now categorized as threatened or vulnerable. Even
plants of fodder value like Ulmus wallichiana appear in the JIUCN Red
Data Book. Overexploitation will certainly result in the extinction of
such species and therefore conservation measures have to be taken up
seriously. The Biosphere Reserves and National parks are welcome step
in this direction. A joint Scientific expedition in the Nanda Devi Bio-
sphere Reserve in 1993 reported that the population of medicinal plants
had considerably increased after being declared a Biosphere Reserve.

With the developmental activities gaining momentum, many plants
have lost or are loosing their habitat. These include many endemics or
plants with restricted distribution like Eremostachys superba,
Trachycarpus takil, Psilotum nudum, Arceuthobium minutissimum, etc.
The last named is a tiny parasite growing over Pinus exceisa in the
Himalayan region and has been gathered on a few occasions only. Many
species like Microschoenus duthiei, Poa rhading, etc. have not been
gathered since their type collection. Such plants Gentigna saginoides
and Meeboldia selinoides have 1o be searched for and attempts to be
made either for ex-situ or in-situ conservation. The Rotanical Gardens,
therefore, have an important role to play as conservatories.
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Swargarohini Peak

Sorbus wrsina : a temperate element
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Cyananthus lobatus : Wild ornamental
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Arnebia benthamii : a plant of medicinal importance

Polygonum affine in glacial moraines
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Juniperus recurva in the alpine Himalaya

Osmunda regalis : a plant of medicinal value
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Rosa webbiana

Cotoneaster microphyllus : a common Himalayan species
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Artemisia maritima

Betula logs : used in roof making
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Schefflera venulosa

: an edible plant species

Fagopyrum esculentum
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Pure strand of Abies forest

Cephalanthera longifolia : a ground orchid
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WEST BENGAL

R.K. Chakraverty

R.C, Srivastava
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Subir Bandyopadhyay

The State of West Bengal lies between 21° 45 27° 16'N latitude
and 85° 55 89 56'E longitude, covering a geographical area of about
88,752 sq km. It is bounded on the north by Sikkim and Bhutan, on the
cast by Assam and Bangiadesh, on the south by the Bay of Bengal, on the
west by Bihar and Orissa and on the north-west by Nepal.

West Bengal is divided into the following five broad geographical
regions:

The Darjeeling Himalaya

Tarai-Duars region

Western undulating highland and plateau
North and South Bengal plains

Gangetic delta

th B W N

The Darjeeling Himalaya region lies on the extreme northern
boundary of West Bengal and includes Darjeeling, Kurseong and
Kalimpong sub-divisions of Darjeeling district and a nocthern ﬁ'inge of

Talﬂntmtﬂ rlw.i‘ﬂ.rvt A number of mountain wed A
2RI o O mounam u:lusvn ald \.Iiil:-[.l ll"ﬂ:l \"tl.uﬂj'ﬂ

are unique features in this region. The Singalila range stands on the western
border of Darjeeling district. Sandakphu (3630 m), the highest mountain
peak of West Bengal lies in this range. Other major peaks are Falut (3596
m), Sabargam (3543 m} and Tonglu (3063 m). The Sinchula range forms
the commeon boundary between Bhutan and Jalpaiguri district. The part
of range lying on Jalpaiguri district has an average height of 1600 m. The
temperature during summer varies usually between 15° - 20° C but the
winter is very cold with the temperature falling even below 5° C. Snowfall
also occurs in winter, Average annual rainfall is 300 cm. In Buxaduar, the
average annual rainfall exceeds 500 cm and is the highest rainfall area in

the state.
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The southern part of Darjeeling district and the entire Jalpaiguri
district except a few pockets on the northen fringe constitute the Tarai-
Duars region. Reddish loamy soils mixed with sand, pebbles, gravels and
stones are found here, Alluvial soils are present on river sides. The average
temperatures in summer is 29°.C and in winter it is 17° C. Heavy rainfall
OCCUrS 1 MONSOOoN.

The entirc Puruhia district and western part of Bardhaman, Bankura
and Midnapur districts constitute the western undulating uplands and
plateau. This arca is the extension of Chotanagpur plateave. Among the
hills rising above the general level of plateau Ayodhya, Panchet,
Baghmundi of Purulia district and Susunia and Biharinath of Bankura
district are worthmentioning. Gargaburu of Ayodhya hills is the highest
peak (677 m) of this region. Soils of this area is generaily laterite, The
average daily temperature during summer varies between 26°C ~ 39°C.
Sometimes temperature rises up to 48°C and in winter average temperature
remains 13°C which sometimes drops down to 5°C.

The river Ganges divides plains of Bengal intc North ard South
Bengal plains. North Bengal plains include Coochbehar, Uttar and Dakshin
Dinajpur and Malda districts. On the other hand, South Bengal plains
include Murshidabad, Nadia, Birbhum, Hooghly, Howrah and some part
of Bardhaman, Bankura, Midnapur, North and South 24- Parganas districts.
Soil of this region is generally alluvial. Laterite soil also occurs in some
places. The average summer temperature is between 36°C - 38°C and
winter temperature is 15°C. The average rainfall is 250 cm ir North Bengal

plains and ranges from 150 - 200 cm in the plains of Scuth Bengal.

The Gangetic delta includes Sundarban area in South 24- Parganas
district. The area has many creeks and tracts of lowland, marshy places
and wide river openings. Soil is usvally saline. Sandy soil predominates
on islands, river beds and on the Bay coast. The climate is hot and very
humid. The average temperature is 20°C in winter and 28°C in summer.
Annual rainfall varies between 180 - 200 cm.

VEGETATION

The vegetation of West Bengal has attracted the attention of many
explorers and botanists since the beginning. Anderson (1862) collected
plants from Calcutta for providing guidelines for preservation and
examination of plant specimens. Gamble (1873} provided a detailed account
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of vegetation of Darjeeling forest. Further, Gamble (1878) published a list
of trees, shrubs and large climbers of Darjeeling district. A detailed study
on vegetation of West Bengal and adjoining areas was made by Prain
(1903, 1905), Cowan and Cowan (1929), Banerjee (1934), Sengupta (1937),
Biswas (1966), Datta and Majumdar (1966), Guha (1968}, Guha Bakshi
(1984), Pal et al. (1991) Bennet (1979), Chakraverty and Jain (1984),
Das and Ghosh (1982), Sikdar and Samanta (1983). and Sanyal (1994).
A detailed survey of exotic weeds was done by Maity and Guha Bakshi
(1981). Besides this, study made on Eastern Himalayas {(Hara 1966, 1971;
Ohashi 1975, etc.) and the vegetation of whole country throws light on
plants of this state also. Mention may be made of Hooker (1872-1897),
Sharma et al, {1993), Hajra et al. (1995), Banerjee et al. {(1989), Troup
(1921), Janarthanam and Henry (1992), etc.

West Bengal is unique in having a complete physiographic and eco-
logical continuum between the tropical and the temperate forest zones.
About 13 per cent of the total area (11,548 sq km) of the State is under
forest cover, showing wide variations from place to place.

In general, the vegetation of the state can broadly be categorised

into five vegetational zones following Champion and Seth (1968) with some
modifications

1. MOIST TROPICAL FOREST

1. Tropical semi-evergreen forest

This & iype 01 f forest extends from the foof hills to an elevation of
1000 m in the hﬂﬂw rainfall tracts of North Benan‘l The top Canopy of

this forest is closed and mainly made up of evergreen species except sumc
deciduous or nearly deciduous species. Middie storey is dense with the

varied undergrowth. Depending on the altitudinal variation species combi-
natiou are also varied.

In the Tarai region of Darjeeling district, the first storey is made up
of Syzygium formosum. Phobe hainesiana, P. attenuata, Castanopsis
indica, Michelia champaca, Litsea spp., Magnolia hodgsoni, Canarium
strictum, etc. The middle storey consists of Meliosma simplicifolia,
Aglaia hiemnii, Gynocardia odorata, Turpinia pomifera, etc.

In the lower hill slopes of Kalimpong division of Darjeeling district,
up to an elevation of 760 m or more, association between Schima wallichii
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and Bauhinia purpurea along with Toona ciliata, Ailanthus integrifolia,
Duabanga grandifloru, Stereospermum colais, Tetramelis nudiflora
etc. are noticeable in the first storey,

Actinodaphne obovata, Phobe lanceolata, Garcinia stipulala,
etc. are the major components of the second storey.,

Ter thn Tann e nF Tnlmnionm Aiokmnad casmofioean i th o Pt as)
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ponents are well marked. The first storey here is made u
Michelia champaca, M. montana, Syzygium wa!hcﬁm, Persea villosa,
Schima wallichii, Turpinia pomifera, etc. The second storey is made
up of Aporusa octandra, Meliosma pinnata, Styrax serrulatum, Hex
umbeliulata, Casearia vareca, etc,
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In the aforesaid regions the shrub and under shrub layers consists
of the species like Coffea bengalensis, Clerodendrum viscosum, Leea
crispa, etc. The common climbers are well represented by Piper spp.,
Bauhinia scandens, B. vahlii, Dioscorea spp., etc. The forest floor is
covered with the dense growth of ferns of the genera like Dicranopteris,
Gleichenia, Lygodium, Hymenophyllum, Lindsaea, Adiantum, Pteris,

Asplenium, Dryopteris, Polypodium, etc.
2.  Tropical moist deciduous forest
a. Moist sal forest

This type of forest is present from Tarai to an elevation of 650 m or
more. The area of Jalpaiguri and Darjeeling districts having annual rainfalt
of more than 300 cm shows such type of forest. In the Teesta valley, the
first storey of the forest consists mainly of Shorea robusta in association
with the species of Terminalia and Garuga on the mountzin slopes. The
other species are Schima wallichii, Lagerstroemia parviflora, Sterculia
villasa, etc. The second storey of the forest consists of Mallotus
philippensis, Litsea monopetala, Semecarpus anacardium, Callicarpa
arborea, etc. Among the climbers the species like Bauwhinia vahiii, Milletia
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covered with Microstegium ciliatum.

This combination of the Sal forest is slightly changed in the Rangeet
valley where the main components of the first storey are Shorea robusta
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and Pinus roxburghii. In the second storey Schima wallichii, Semecarpus
anacardium, Casearia graveolens, Bridelia retusa, etc, are common, TFle
shrubby layer includes Woodfordia fruiticosa, Wendlandia tinctoria,
Indigafera spp., eic.

High quality Sal forest are also found in Ku,r,seong, Buxa and
Jalpaiguri divisions which is known as “bharbar .Sal fo!'est. The
dominating species are Schima wallichii, Lagersn:ﬂem:a parvifiora and
Terminalia tomentosa along with Shorea robusta in the first storey gnd
species of Lauraceae and Meliaceae in the second storey. (Eirasses like
Microstegium ciliatum and Imperata ¢ylindrica are common in the forest
floor. The Sal forest of Tarai region is characterised by the dense grjawt'h
of Canes and Ferns in the forest floor and some evergreen free species in

tha cacnnd atarey
T L WL LN LA "'Jl

b. Mixed moist deciduous forest

This type of forest mostly oceurs in outer Himalayan ranges up to
an elevation of 500-65G m. where rainfall is comparatively high (more
than 250 cm). The forest is characterised by the absence of Sal trees totaily
ot present sporadically. The principle trees of upper storey are Terminalia
bellirica, Lagerstroemia parvifiora, Sterculia villosa, Schima wallichii,
Duabanga grandiflora, Aphanamixis polystachya, Dillenia pentagyna,
Gmelina arborea, etc. The second storey consists of Careya arborea,
Bauhinia purpurea, Premna corymbosa, Mallotus phillippensis, Meliosma
simplicifolia, Oroxyium indicum, etc. The forest floor is damp and covered
with the profuse growth of Dendrocnide sinuata, Ardisia solanacea, Coffea
bengalensis, Mussaenda glabrata, M. wallichii, Maesa macrophylla, etc.

Bauvhinia vahlii, B, scandens, Ichnocarpus frutescens, Dioscorea spp

ot S e Sy

Clematis spp., Mucuna macrocarpa, Cissus repanda, C. assamica,
Cayratia carnosa, etc. are found to climb over the trees. A number of

epiphytic orchids and ferns are also common on the tree trunk in partially
shaded localities.

3,  Littoral and Swamp forest
a. Littoral forest

It is found in the adjoining areas of Sundarban. The principle
arboreal form in this forest are Hibiscus tiliaceus, Thespesia populneaq,
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Vitex negumdo, V. trifolia, Dolichandrone spathacea, etc. Among the herbs,
the dominant species are Acanthus ilicifolius, Lippia geminata, Phyla
nodiflora, Porteresia coarctata, Saccharum spontaneum, ctc.

b. Tidal swamp forest

In West Bengal the tidal forest are Jocated in the Gangetic delta, at
the Sundarban area of the state. The area of mangrove forest is estimated
to be 4170 sq kin which is 62.31 percent of the mangrove forest of the
country. This type is again classified into three subgroups

(i) Brakish water forest : This type of forest is restricted to the
western side of Sundarban. Trees are rarely with stilt roots but the
pneumatophores are usual in occurrence. Principal trees are Heritiera
fomes, Sonneratia apetala, S. caseolaris, Bruguiera gymnorhiza, B,
sexangula, Xylocarpus moluccensis and Avicennia officinalis. Some other
common plants are Excoecaria agallocha, Cynometra iripa, Amoora
cucullata, Ceriops decandra, Phoenix paludosa, Acanthus ilicifolius,
Pandanus tectorius, Nipa fruricans, etc.

(if) Moderately saline water forest : This type of forest is more
dense than the brakish water forest. The principal trees include Heritiera
fomes, Excoecaria agallocha, Cer.s'o:bs decandra, Bruguiera
gymnorhiza, Aegialitis rotundifolia, Kandelia candel, Carapa obovata,
etc. Nipa fruricans is reiatively uncommon,

(iii) Saline water forest: It is a closed evergreen forest with spe-
cies of moderate height, composed of trees which are adapted for sur-
vival on the tidal mud. The soil permanently remains wet with saline wa-
ter and become submerged during every tide. Devclapment of stilt roots,
thick leathery leaves and viviparous germination are the gemneral feaiures
of the forest components, The common species dominating in this forest
are Rhizophora mucronata, R. apiculata, Kandelia candel, Avicennia
alba, A. marina, A. officinalis, Aegiceras corniculatus, Bruguiera
cylindrica, B. gymnorhiza, B. parviflora, Ceriops tagal, Xviocarpus
granatum, Sonneratia apetala, etc,

The climbers, dominantly present in all these three type of forest of
Sundarban are mainly represented by the members of Asclepiadaceae and
Leguminosae. Some species are Sarcolobus globosus, S. carinatus,
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Dischidia nummularia, Hoya

parasitica, Finlaysonia obovata, D
amdamanica, D. rrifoliaia, Mucuna g:gann‘a Dalbergia cmdenarenz:f
Cynometra iripa, Acanthus volubilis, ¢

Some dominant epiphytic Orchidaceous members are Bulbophyiium

Ly =5

rnxbwhu, Obsronia Rawruntici, Acampe dentata, A. mufiiflora, etc.
. DRY TROPICAL FOREST

I.  Dry deciduous forest

The dry decidi~~ forest is found in laterite tract of Purulia,

Bankura, Rirbhum a “idnapore districts. The species
' common

composition and Jdo
compogition of the tre

B’Wﬂ?w Bwc rwitias... .

aracardivm, Tectona grandis, Terminalia arjund, ;. .., ,

Prerocarpus morsapisn, Butea monasperma, Cochlospermum religiosum,
Sterculia wens, Haldina cordifolia, Disspyros exsculpta, otc. In the hilly
tracts of Ajodhys and Susunia, the common trees are Bursera serrarg,
Dalbergia {aiifolia, Garuga pinnata, Helicteres isora, Mallotus
Philippensis, Acacia catechu, Desmodium oojeinense, etc,

The shrub lsyef commonly comprises of Holarrhena pﬂbe.fcencg

m mairitiona, L. rugosa, Aniidesma acidim, Woodfordia Jruticosa,
Flacourtia indica, Meyna spinosa, etc. The common climbers are

Asparagus rocemosus, Combretum roxburghii, Tinospora cordifolia,
Derris scamdens, Aristolochia indica, etc.

1. Mised deciduons forest

This type of forest is found at the Teesta river valiey and Jaldapara

arca of North: Bengal. The forest is genenally called Khair (Acacia catechy)
Cisan Thalherain sieso) forext. Other tree species which are grown along

;;:i'(:;m: ;uomum are Atbizio procera, A, lebbek, Bischafia
Javanica. Bombax ceiba, Trema orientalis, etc. Grasses like Saccharum
procerum, Phragmitis karka, Themeda spp. are common in the forest

Nooe
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oI. SUB TROPICAL FOREST
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2000 m in Darjeeling Himalayan regm where the annual rainfall varies
between 200 400 cm. The dominant species of this forest are mostly
evergreen species and attain a fairly good height and density, though some
large deciduous trees like Befula also occur. The forest floor is always
covered with dense growth of different fern species. Presence of epiphytic
orchids on the tree trunks are also a common feature. The forest vegetation

Aarmimatad by Cole L fMoavtammnmoie . Phahes anocantatiom i tha baooon
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region and Engelhardtia - Castanopsis - Schima - Betula association in
the upper elevation. The common species of first storey are: Castanopsis
tribuloides, C. indica, Schima wallichii, Phobe attenvata, Engelhardtia
spicata, Betula cylindrostachys, Alnus nepalensis, Stereospermum
personatum, Magnolia hodgsonii, Reevesia pubescence, Persea fructifera,
Ostodes panicuiata, Aglaia perviridis, etc. The trees of the second storey
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Trichilia connaroides, Macaranga spp., Turpinia pomifera, Eurya spp.
etc. Among the shrubs the common are Maesa chisia, Adechmanthera
tomentosa, Rubus ellipticus, R. diffusus, Osbeckia nepalensis, O. stellata,
Melastoma nepalensis, Artemisia sp. Dendrocalamus sikkimensis,
Drepanostgchyum polystachyum, Chimonobambusa hookeriana are the
common bamboo species.

The palms are well represented in this forest by the species like
Calamus acanthospathus, C. erectus, Wallichia densiflora, Livistonia
jenkinsiana, ete.

IV. TEMPERATE FOREST
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This forest ranges from 1800-2400 m with conspicuous Michelia-
Machilus (Persia) association. The common tree species of the upper
storey are Persia fructifera (Machilus edulis), Michelia cathcartii,
Cirmamomum bejolghota, Engelhardtia spicata, Beilschmiedia spp., Litsea
cubeba, L. kingii, Symplocos sp., Lithocarpus jenestrata, Prunus
nepalensis, €1c. ‘
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2. Evergreen oak forest

The typical Qak forest lies from an elevation of 2150 2750 m.
The principal trees of this forest include Quercus lamellosa, O. lineata,
Lithocarpus pachyphylla, L. fenestrata, Castanopsis tribuloides, C.
clarkeii, Acer cambelli, Michelia doltspora, M. carheartii, etc, The second
storey is composcd of Symplocos lucida, Betula alnoides, Carpinus riminea
etc. Among the shrubs the common species are Daphne papyraceu,
Viburnum erubescens, Strobilanthes oligocephalus, 5. helictus. §.
divaricatus, Rubus lineatus, R. reticulatus, eic.

3. Rhododendron-conifer forest

Between the elevation of 2700 -3800 m, the Rhododendron- Conifer
forest is noticeable, A gradual transition of tree forms from lower elevation
to higher is very conspicnous here. In lower elevation the dense evergreen
forest is predominated by Rhododendron and Quercus. Gradually the Oak
gives way to conifers at the higher elevation. The conifers are dominated
by Abies in the higher elevations whereas by Tsuga dumosa in the lower
clevations. These species are accompanied with Rhodedendron which
forms the secondary layers in the forest.

At Ramam (2750 m) of Darjeeling district, the picture of the
vegetation is as follows. The upper storey is made up of Tsuga dunosa
with occasional presence of Abies densa. The representative trees of the
second storey are Lithocarpus pachyphylla, Quercus lineata,
Rhododendron arboreum, R. grande, Acer campbelli, Betula utilis, etc.
Among the shrubs Daphne cannabina, Rubus niveus, Berberis aristata,
Gaultheria hookeri, Fiptanthus nepalensis are frequently present.

_ The forest also have a dense under growth of bamboo species like
Chimonobambusa griffithiana, Drepanostachyum falcatum, etc.

Near Sandakphu (3500 m ) Abies densa is the sole representative
of the Coniferous members which forms the first storey of the forest, The
cinnamomuni, R. barbatum, R. hodgsoni, R, griffithianum, etc. The bamboo
Thamnocalamus aristatus is very abundant in the forest.
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Y. GRASS LAND

Grassy terrains or savannah are found to occur in the nverian areas
which tend to be fleoded during the rainy seasons but remain dry in rest
of the yvear. Moist habitat of these areas support 2 luxuriant growth of tall
grasses like Saccharum proverum, S. spontaneum, Themeda gigantea, T.
villosa, Erianthus arundinaceus, Phragmitis karka, etc. Tree species like
Shorea robusta, Bombuax ceiba, Albizia procera, Bischofia javanica,
Dillenia pentagyna eic. along with the dense patches of Zizyphus
mauritiana, Z. oenoplia, Z. rugosa are found to be scattered in grassland.

ﬁnl l‘l.d'l.l'l ’ 1 h
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ranging from littoral forest of Sundarb to th temperate vegetation of
Darjeeling district, coupled with the dry deciduous scrub vegetation of
the western stretch of the state.
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The perusal of the relevant literature reveal that the flora comprises
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families (78.74%) of Angiosperms out of 16,779 species under 2986 genera
and 254 families recorded from India (Kartikeyan in /ir.). The number of
families, genera and species of Angiosperms are given in Table L.

— e B M

Number of angiospermic family, genera and species

Plant group Family Genera Species

ANGIOSPERMS 200 1333 3580
Dicot 165 1014 2641
Monocot 35 319 939

The proportion of the Dicot and Menocot plants in the family level
ts 5:1 and in the genus and species level in 3:1.

A lias A:-“nm | . - mdrnatiem e tlei o vk e bk P [ U M o r\-l\.-q.n..ln n--J
A4 31 U Lkl 3 UIMGLIILE [N T llp'i‘.'lnl. Li¥C UlVElblL}‘ Lrl scl CIat dilll
species with that of India as a whole, along with their relative percentage

is given in Table II.
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Wame of the famil Mo, of My, of Perceniage Mo. of ™o, af spp. FPercontagc
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glate Trulia slate
1 2 3 4 ) i 7
DICOTYLEDHNS
Acanthaceas LT az 5000 120 500 24 W)
Acetaceas l 1 1000 12 25 45 (M}
Acitnidisccas i 2 E)LH) 2 1 20,00
Alzoaceae 5 i 6250 3 Ll 7271
Alangiaceae 1 | | .00 3 5 GIREL
Amaranthaceac 14 20 0.0 29 Al 48.33
Anacardiaceae 11 22 A5.(H) |3 | 18.30
Annonaceae 10 24 41.66 i) [l 16t
APOCYTIACEAC 23 47 489 36 R 025
Aquifoliaceae I 1 10000 1] 25 4.1
I 5 2000 | 23 4.4

Aristolochiaccus

LBl



1 . 3. 4, 5 6. 7.
Asclepiadaceae 29 57 50.87 51 260 19.51
Averrhoaceae I 1 100.00 pl 2 100.00
Balanitaceae i R 12.5 3 21 1428
Balanophoraceae 1 3 33133 3 ] 375
Balsaminaccae 1 1 100.00 32 200 1 6.0
Basellaceas 1 2 50.00 1 3 3333
Begoniaceae 1 1 1 D000 17 55 30.90
Beibenidaceac 2 4 50.00 11 it 1571
Betulaccac 2 4 50,00 5 1 4545
Bignoniaceac 7 20 35.00 1 35 3142
Bixaccac 1 { 10000 1 | 104,040
Bombacaceae 3 100,000 3 5 GO0
Boraginaceae 1! 43 25.58 20 209 9.56
Burseraceae 4 ] 50.00 5 22 22,72
Cactaceae 3 3 100,00 5 5 100.00
Callitrichaceae l l 100.00 1 é 16.66
Campanulaceae 4 ] 36.36 1] 45 20,22
{Cannabinaceae 1 2 500 i 2 50.00
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Capparaceze 5 7 Tr.42 18 55 33272
Caprifoliacese 5 & 213 g T 22.53
Cardiopterygaceae ! ; 100.00 L I 10406
Caricaceas 1 b JOND. | 2z 500
Caryophyliaceae 12 2R 4185 24 26 19.04
Casuarinaceae 1 1 10HR00 | 2 30.00
Celasiraceze 3 13 IR.4a6 15 oy 2238
Cematophyllaccac i i i 0.0 i z ALY
Chencpodiaceae i 21 369 3 6o 4.34
Clusiaceae 4 I SO0 8 B 275
Cochlospermaceas I 1 10800 ] 1 LLTALE
Cambretaceag & A 7500 12 43 25.00
Compositae {Asteraceat) 79 166 47.59 133 R03 16.56
Convplwglacepe 15 24 5357 57 184 ING7
Camarsas 2 7 2R.57 i 15 20.06)
Crassulaceas 3 Lo 0.0 7 7l 085
Cruciferae!{Brassicaceas) 1] £ 15.62 & 207 017
Cuoourbiiaceas 20 34 5128 3a g4 30.30
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Dipstcaceac 3 7 42,85 6 1% 3333
Lhipterucarpaceae 3 3 60,00 3 i 10.00
Droseracess 2 2 100.00 3 4 1500
Ebcnaccas 1 | 105000 & 51 124
Elepcarpaceae 2 2 J1LFNEH 5 33 1515
Elatinacede I 2 50,00 2 B 2500
Ericaccae & 15 4000 48 199 24.12
Euphorbiacaae K -5 44 .14 1Ll 513 2h.22
Fagaceae 3 & 50,00 16 27 25.00
Flacourtiaceae 3 Li 2727 g 5 20.51
Fumariacea: 3 4 T340 il B 923
Genhisnacens T 22 |52 i2 i35 738
Geraniaceac 1 6 666 3 45 A.66
Cesnariaceac 5 24 2083 1] 114 4065
Haloragarrme L i FAE3 2 1L 1E.18
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Mulinceoe 12 23 5210 14 a7 14.43
Ménimpermacens: ¥ a2 16.34 I 41 2558
Mooymmthacear i 3 3333 2 6 3333
Moliuginncens i 1 10000 2 6 33,31
Hariminceae 1 ! L00.0D 1 6 16 70
Fiotacr 7 13 33.85 47 122 33,32
Monihgaceae 1 I 1{0.00 2 2 100.00
My oinaniee & 12 S0 0 19 NG9 L7.40
Myrincawe 3 14 21.42 12 146 821
HNelombonacea: l | 104304 1 1 16300
Nyctaginsesae 4 4 1041 (W) 4 15 26.70
Nymphacacess 1 2 54000 4 7 5714
MNyzsacens 1 1 FOH.00 1 i LLARLY
Ochnacear I 4 2500 7 f 1332
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Dleaceae
Onagraceae
Opiliaceas
Ompbeenchaceas
Onxalidaceas
Fapaveracesc
Passiflotaceas
Pedaliaceae
Periplocacane
Petiveriacese

Phytolaccacess
Fiperacoae
Pittosporactas
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2. 3 - 5. 6. 7.
Polygalaceae p) 4 50.00 10 3t 3225
Polygonaceae 5 17 29.4] K1) 163 2330
Portulacaceas 1 2 5000 3 8 37.50
Frimuisceac 3 10 iR H g 183 18.57
Proteaceas 1 2 50.00 i 7 14.28
Punicaceae 1 1 100.00 i 1 100,00
Ranunculaceae 15 25 53.60 54 193 27.98
Rhamnaceae 7 15 46.66 16 6% 2352
Rhizephoracene 5 b 62.50 I+ 18 55558
Rosaceac 14 40 35,00 53 432 12.75
Rubiaceas 44 113 3%.90 116 6l6 18.83
Rutaceae 15 29 51.70 28 114 24 56
Sabiaceae 2 2 100,00 3 15 5333
Salicaceae 2 2 100.00 6 64 937
Salvadoraceae | 3 3333 1 4 25.00
Santalaceae | 10 {0.00 1 18 5.55
Sapindaceae ig 18 55.60 12 50 24.00
Sapotaceae [ 14 42.80 B 49 16,32
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Saurauiaceas | | JLL IR 4

Saxifagaceas 12 | 34

Schisandraceae 2 2 JLLIENY) f B a0 O
Scrophulariaceae 24 62 3570 B4 368 17.39
Simaronbaceac 3 2 37.50 3 L5 200
Solanaczas B L7 47 00 3t Ta 40000
Sonnertiaceas 2 z 100,00} 3 4 75300
Sphenoclcaccas 1 ! 10000 | l 10000
Stachyurassor ! ! 104,043 i ! Loy

Hlerculigoews i3 i 7590 22 i} 3z33
Swaphyleaceas 1 2 50.5H) 2 4 50.0H)
Stylidiacas 1 1 JLLINV ) h 2 16H3.0
Styraceae 2 4 50.00 2 & 3333
Symplocaceac 1 t 10000 Ll a3 2458
Ternanicaccae 1 3 3333 3 16 1R.75
Theaceae 4 9 44 44 & 3 26400}
Tiliaceae 4 R 5000 17 53 3200
Turiceiliaceae 1 i 1 (W3 (W) 1 I 100.00
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Trapaceas 1 t 10000 | 3 33.00
Tropeolaceae | i 10006 1 i 104,00
TWmCTactod i i (EERES 2 2 1K 04
Unmcens 3 6 83133 2 22 36.00
Umbedliferns { Apiacear) n 72 20_1h H 2R2 1076
Urticaceac 12 27 o4 45 13t RIS
Valerinacess 2 3 20.00 3 27 .00
Vierhenaceae s 25 50,00 S0 145 14.48
Violam: 3 3 10050 17 41 41.4¢
Vitcaceae | 4 25,00 4 2t 1%.00
Vithoeoe i n &0 G0 4 04 ELLR
Zygophyliaceac z 7 28,30 2 14 14.24
MONOCOTYLEDONS

Agavacese 2 ;. 100.00 2 12 L.11
Adismaiacese 3 G 000 @ i4 4285
Amatyllidaccac 3 5 &0.00 B 24 KEXE
Appnogeionacess 1 [ 1600 2 7 28.%7
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ATACEAE 14 Pt 55179 kX 150 24 b
Bromelizceae 1 1 LH.(0 ; [ 1 00
Burmaniaceac | 2 0,00 ! ] 1250
Cannacoac 1 | 1040060 1 3 3333
Connimelinaceas 7 ) 50,00 ] HY T2 47
Costaccac 1 1 1{W.(HD 1 2 50400
Cyperacoae 14 X 36,84 125 343 2293
[rioscoreaceas | 4 2500 13 as .14
Ericcaulaccuc 1 1 100,00 2 70 2R.57
Flagellarieceae | l 10k 0 1 i 100, 3
CGironainae {Pogcese) 150 2ed LTV 1) 413 1291 1333
Hydrochortaceas K ] .T0 i L& S0, (e
Hypoxidaceas i 2

Indaceae 3 3 6.0 4 21 14,01}
Juncaceas 2 2 10000 1 33 LE. 56
lermnaceaes 2 4 000 4 13 G A
Liliaceas 20 4z 47,60 30 47 PR
Yarantaceac g 6 S0 3 14 21.42
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Musarese 1 2 S0.00 5 25 201.0H
Majadaccac | | 130,00 5 14 3570
Crchideceas 43 1X4 1335 112 1229 9.13
Palmare { Arecaceac) 15 pL ] 52,50 26 o 2T RS
Pacdmmaoccae | 2 50.04 4 17 23.52
Fomedariaceae 2z 2 JLARLY 3 3 LLARLY
Fotamogetonaceae | 1 100.00 5 1% 2177
Ruppisceas H 1 100,00 1 1 105,00
Smilscaceae [ 2 30.00 1] 33 30,30
Typhacear 1 1 100.00 y; 3 66,66
Xyridaceac 1 | 1CH. O 2 0 3331
Zanichelliaceas 1 1 100 ] I 1 M CHD
Zingrhernceas S 23 19,10 340 159 13,87
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From Table I{ it is evident that on the basis of the number of spe-
cies, the family Graminae shows the maximum diversity represented by
433 species followed by Leguminosae (5.2} with 324 species, Compositae
with 133 species, Cyperaceae with 125 species, etc. For clear expression
of the status of diversity, some dominant families based on the number of
species with their corresponding number in India is given in the Table II1.

Table IT1
Some dominant families based on the number of species

51, Name of the family No. of species No. of species Percent-
No. in West Bengal In India age

1. Graminae 433 1291 33.53
2. Leguminosae (5./.) 324 1141 28.39
3. Compositae 133 803 16.56
4, Cyperaceae 125 545 22.93
5.  Acanthaceae 120 500 24.00
6. Rubiaceae 116 616 18.83
7. Orchidaceae 112 1229 311
8. Euphorbiaceae 111 523 21.22
9. Scrophulariaceae 64 368 17.39
10. Convolvulaceae 57 184 30.97
11. Rosaceae 55 432 12.73
12.  Ranunculaceae 54 193 27.98
13, Malvaceae 52 93 55.90
14. Verbenaceae 50 145 34.4%
15. Ericaceae 48 199 24.12

Similarly families with regard to generic .diversity is equally
interesting. The position of certain families as compared to Table III
deviate slightly. However, the family Graminae remains unaltered with
its 150 genera. This 1s followed by Leguminosae (s./.) and Compositae in
the second and third position with 97 and 79 genera respectively. In Table

IV a list of dominant families based on the number of genera with their
corresponding number in India is given.
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Table IV
Dominant families based on the number of genera

SL.No. Name of the family West Bengal India Percentage
l.  Graminae 150 264 56.80
2, Leguminosae (5.1} 97 167 58.08
3. Compositae 79 166 47.59
4,  Acanthacaea 46 92 50.00
5. Rubiaceae 44 113 38.90
6.  Orchidaceae 43 184 23.36
7.  Euphotbiaceae 37 84 44.04
8.  Asclepiadaceae 20 57 50.87
9.  Scrophulariaceae 24 62 38.70
10. Apocynaceae 23 47 48.90
11. Umbelliferae 2] 72 29.16
12, Cucurbitaceae 20 39 51.28
i3. Malvaceae 17 22 7127
14, Araceae 16 29 55.17
15, Palmae {Arecaceae) 15 24 62.50

The species diversity at the generic level is also quite interesting,.
The maxinmum species diversity is observed in the genus Cyperus which
is represented by 53 species against the 99 species hitherto reported from
India,. It is followed by the genus Ficus (37 species), Rhododendron (35
species), Impatiens (32 species), etc.

A comparative analysis of the dominant genera based on the number
of species is given in the Table-V_
Table V
Dominant genera based on the number of species

S51.No. Name of the genera ~ West Bengal India Percentage

1. Cyperus 53 99 53.53
2. Ficus 37 70 52.8%
3.  Rhododendron 35 80 43.75
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SI.No. Name of the Genera ~ West Bengal India Percentage
4.  Impatiens 32 175 21.14

5. Fimbrystylis 27 50 54.00
6.  Polygonum 76 80 32.50
7. Indigofera 21 50 42.00
8.  Rubus 20 50 40.00
9. Swtrobialanthus 19 —~ -

10.  Crotalaria 18 R6 20.93
11.  Begonia 17 45 37.77
12, Eragrosiis 16 32 5¢.00
13, Solanum 15 40 37.50
14, Primula 14 115 12.17
15. Dioscoria 13 50 26.00
16.  Eriocaulon 20 55 36.36
17. Habenaria 16 100 16.00
18. Cassia 16 24 66.66
19. Lindernia 14 27 51.85
20. Acacig 13 25 52.00
21,  Glochidion 13 30 43.33
22.  Phyllanthus 13 40 32.50

The statistics of the species diversity is also spectaculat. It shows

maximum diversity among genera having one species as shown in
Table V1.

Table VI
Species diversity

Sl Categories No. of Genera
No. Dicot Monocot
1. Genera with | species 517 171

2. Genera with 2 species 230 55

3. Genera with 3 species 87 23

4,

Genera with 4 species 47 19



St Categories No. of Genera
No. Dicot Monocot
5. Genera with 5 species 30 11
6.  Genera with 6-10 species 64 25
7. Genera with 11-20 species 32 13
%] f . e & By 3 It ¥ 5 T A 1
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10. Genera with 41-50 species

11,  Genera with 51-60 species 1

Tha Tahle VI chows that the major genera o af hoth the groups
long to the categories 1, 2 and 3 and only | genus in the category 11
with more than 5@ species.

PHYTOGEOGRAPHICAL AFFINITIES

The past vegetational pattern of West Bengal particularly of the
lower Gangetic plain as revealed from the excavated wood from deep core
indicates the presence of a dominating mangrove forest which has now
migrated to southem part of 24-Parganas.

The coal basin of Raniganj area in western region which is an
outcome of upper series of Gondwana system shows remarkable prevalence
of Ferns, Cycads and Conifers whereas the lower series of Gondwana
predominates in Glossopteris, Equisetaceous elements and Cordaitean
system.

The varied climatic and ecological conditions in its entire length
and breath, the West Bengal offers very favourable spots where a variety
of floristic elements have migrated from several near and far-off lands.

The vegetation in the western part of the state represents a type of
flora related to the drier areas of the adjoining states of Bihar and Orissa,
The occurrence of several taxa of Peninsular and Tarai Himalayan region,
has rendered the vegetation of the western part of the state quite interesting
in reference to the phytomigratory influence on distribution of the taxa in
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marginal areas. The occurrence of Acampe praemorsa, Desmodiun
benthamii, Drosera indica, Hedyotis puberular, Jatropha heynei,
Miwrasacme pygmaeaq var. malaccensis, Rotala verticillaris, Rhynchospora
longisetis, Sphaeromorphaea russeliana, etc. in Birbhum district shows
the extension of these typical Central and Peninsular Indian species to
these bordering districts. Like wise, some Himatayan taxa, viz. Hypericum
japonicum, Atylosia vollubilis, Vallaris selanacea, Uvaria hamiltonii, etc.
have aiso been seen from Birbhum south-wards.

Some of the floristic elements which are common with other
countries or biogeographic regions of the world are given below

Some Plants common with North America

Alternanthera pungens, Argemone mexicana, Bromus willdenowii,
Cassia floribunda, Centrosema virginiacum, Eleutheranthera ruderalis,
Erigeron karvinskianus, Eupatorium adenophorum, Gnaphalium
pensylvanicum, Hyptis pectinata, Malachra capitata, Malvastrum
coromandelianum, Melichia pygramidata, Neptunia plena, Nothosaerua
brachiata, Opuntia stricta, Oxalis latifolia, Parthenium hysterophorus,
Passiflora foetida, P. suberosa, Petivieria alliacea, Pseudoelephantopus

spicatus, Solanum glaucum, Setaria paniculifera, Tithonia diversifolia,
efc.

Some plants common with South America

Alternanthera ficoidea, Boerhavia erecta, Croton bonplandianum,
Gomphrena celosioides, Ipomoea carnea, I indica, Solanum viarum,
Spermacoce latifolia, Turnera subulata, Echinochloa cruspavonis,
Eichhornia crassipes, Paspalum dilatatum, Solanum diphyltum, etc.

Some plants common with Africa

Cleome rutidosperma, Cressocephalum crepidioides, Euphorbia
chamaesyce, Gisekia pharnaceoides, Hibiscus ovalifolius, Indigofera
spicata, Ludwigia erecta, Fissendocarpa linifolia, Micrococca mercurialis,

Mitracarpus verticillatus, Brachiaria mutica, Melinus minutiflora and
Rhynchelytrum repens.



1602

Some plants common with Enrope

Cﬁrysanthemum leucanthemunm, Convolvulus arvensis,

Anmm’anmum ac:aramm, I"ﬂﬂlﬂﬂ.} mmur Lumyma upnu(.u, VH..EH JHIIVH,

Lenghiern p_ngnnfrf' ida, AI};_g_gum maritimum, L pmn’mm Sativum.

Some plants common with Malaysia and Australia

Dentella seroh Jt‘iuu, uyragmm Jur:uuurri, Lobelia Cﬁifﬁt’r"é‘f&",
Pseudarthia viscida, Rothia indica, Digitaria adscendens, D. longiflora,

Eulalla amaura, etc.
Some plants common with China and Japan
Hydrangea macrophylla, Primula malacoides, Viela thomsonii, ete.

Some plants common with West Asia

deluropus lagannides aneella burca-pactoris Fuphorbia
CE Nl 2 2 r L '“bv:r'v._"uj v“r L] r r] r’
helioscopia, etc
ENDEMISM

$a ]
WL MW AR L Db

region (Chatterjee 1940), a number Df new taxa have been described i
the recent past. They are Cardenthera wliginosa var. birbhumensis from
Birbhum district, Cuscuta sharmanum from Midnapore district,
Hvdrocotyle himalaica from Darjeeling district, Hypericum assamcum
from Darjeeling and Dalbergia duarensis from Alipurduar, North Bengal,
Besides these newly described endemic species, other endemic species
are Acer osmastonii, Bulbophylium roxburghii, etc.

=

THREATENED AND RARE TAXA

The flora of West Bengal has been under great pressure due to
various biotic factors leading to destruction of the diversity. Tourist
activities and large scale collection of the class room materials by the
students and teachers from all over the country and by the material
suppliers have almost fully denuded the vegetation of Darjeeling and
suburbs. As a resuit, many species have become rare and threatened, Some
of the rare and threatened taxa of the state are given in Tabie VII.
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Table VII
Rare and threatened taxa
Name of the species Family Distribution
Acer hookeri var. major Aceraceae Darjeeling
A. osmastonii Aceraceae Darjeeling
Aconitum ferox Ranunculaceae Datjeeling
Arundinella decempadalis Gramineae Precise locality
noi meniioned.
Begonia satrapis Begoniaceae Darjeeling
B. rubella Begoniaceae Darjeeling
Bulleyia yunnanensis Orchidaceae Darjeeling
Calamus inermis Arecacae Kurseong
Ceriops decandra Rhizophoraceae Sundarban
C. tagal Rhizophoraceae Sundarban
Christella clarkii Thelypteridaceae Darjeeling
Cissus spectabilis Vitaceae Sitiguri
Codonapsis affinis Campanulaceae Darjeeling
Crotolaria filipes Fabaceae Precise locality
var. trichocarpa not mentioned.
Commelina appendiculata Commelinaceae Bengal
Cymbidium eburneum Orchidaceae Darjeeling
Cymbopogon gidarba Gramineae Precise locality
not mentioned.
Diplomeris hirsuta Orchidaceae Darjeeling
Dimeria mooneyi Gramineae Precise locality
not mentioned,
Hedyotis scabra Rubiaceae Precise locality
not mentioned.
H. brunonis Rubiaceae Precise locality
not mentioned.
Heritiera fomes Sterculiaceae Sundarban
Ischaemum duthiei Gramineae Precise locality

not mentioned.
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Name of the species Family Distribution
Ischaemum hirtum Gramineae Precise locality
not known.
Metathelypteris decipiens Thelypteridaceae Darjeeling
Nipa fruticams Arecaceae Sundarban
Panax pseudoginseng Araliaceae E. Himalaya.
Pandanus unguifer Pandanaceae Precise locality
not known
Phoenix rupicola Arecaceae Darjeeling
Pimpinella tongloensis Apiaceae Darjeeling
Polypodiodes wattii Polypodiaceae E. Himalaya
Picrorhiza scrophulari flora  Scrophulariaceae Precise locality
not known
Pseudoraphis minuta Gramineae Precise locality
not mentioned
Rhizophora apiculata Rhizophoraceae Sundarban
R mucrvonagta Rhizophoraceae Sundarhan
Rhododendron edgeworthii Ericaceae Darjeeling
Tricarpelema gigantenum Concalvulaceae Darjeeling

Aldrovanda vesiculosa which was known to occur in Saltlakes,

Calcutta seems to have become extinct. Only one plant survives under
controlled conditions at the Cambridge University Botanic Gardens.

TONMAOARMTO, DT ANTR
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Ethnobotanical studies conducted in the State have revealed that
over 1600 species are put to.different uses by the tribal people. Of these,
abowut 850 species are of medicinal importance, The other species are

used in various ways. Some of the plants occurring in the area are as follow.
Madiclus! Plants

West Bengal is very rich in the diversity of the medicinal plants.
Some of the species are given in Table VIIL



Table VII{
Medicinal Flants

Name of the specics Local rame Family Uses

Abcimeschins moschains Musnakdena Tl vt Sumuiuni, woig

Abrus precatoring K unch Fabaceae MNervous disorder, skint diseuse
Arhvranthey hidentaln Banbchat Amaranthaceae Dvinretic, asiringent
Acaninim ferox Mithavish/Bish Ranunciiaceac Loprosy

A, laciniotum Kalu-bikhoma Ramioculaceac Yever

Aorys ealammes EBach Araceac Disrrhoca rod dysonlery

Adhatoda zeylarnica Vagak/Bakas Acanthaceae Cold and cough

Ading cordifeiiy Keiikadam Hubiageas b fuse

Alstoaia seholaris Cbhatimm Apocynicecas Bk for prienmitin
Andragruphis panfculaie Kalmegh Acanthaccas Torttic:

Arizialochia fndica Isharinol Ansiviochtaceac Ciasuic stunula
Artemisia nilagivica Teatapati Asleracens . Asthma

Asparsgus racemerkzs Salzrmul [ ilizceas Demulcent

Asystusia gangetiva Acantbaccac Anthelmintic
Azaxdiraeily indfieg Meem Meliaceae Skin disease

Bacapu monnieri Bramhi Scrophulanacezs Brain tonic

cne



Name of dhe apecios Laeal name Fumil; IET

Baahinis purpures Rakta kanchan Leguminazae Carminative
Berberis arisigia Darhaldi Berberidareae Menorrhayia and jaundics
Borgenia lipulata Fathazchuri Saxifragacese Tonic of Fever
Boer hawia ropens PEmamava Nyciginateac Capectorani
Butes memosperma Palash Lepuminosas Astringent
Calotropis giganies Adcamity Agclepiadaceas Skin discasc and dyscntery
Casnabit cativa Cranja/Phang Canpabinaceae Scdative
Capparis 2evianica Kalckern Capparidaceas Sedative

Cosria alma Barachakumic Loguminionzu: Shau disase
Cephalis ipecacuanha Ipescac Rubiaceas Emetic
Cinchona succirutra Citkonz Rubiaceae Antimalanial
Cipadesya baccifera Meliaceae Fever.
Cisrampelos pareira Akanadi Meaispormaccac Antipeniodic
Clerodendrum viscasem Eiant Verbeoaccae Vermitfge
Cordia dichotoma Buhbara Boraginaceas Astringent.
Casing speriosus Banada Lingnberaccas Tonic

Croton benplandianum Euphorbiaceas Checks bleeding
Cryprostegla grandifiara Asclepimlaceae Tonic

Curcunia longa Halud Zingiberaceae stomachache
Cuscuta refleva Samalata Luscutaceae Jaunlige

S5 |



Mime of the species Local natne Family Vlses
Cymbopufon cilraius Crandhabcna Ciramineae Antiperiodic.
Danra metal Dhuira Solanaceae Antispasmodic.
Lrchroa febrifupa Azern Raxifragacens Melarial faver.
Digitaliz lanata Serophulaviscene Cardize stimulant,
0. purpuren Scrophulariaceae Cardiac stimuniant.
Diascoren prazert Kencheong Digscoreagese To kill ftce
Drwmeria diandra Abhijal Carvophyliacese Laxative
Ertada phasenioldes Gila Lepuminusie Agthelmintic
_E!j.i‘.l‘ﬁrfﬁtr weirfegain Palpa Lewmipusay Laxative
Erpeide pranicteloty Convobwlaccac Chilera
Evofnelus alvinoides Sankhapushpi Convolwlaccac Tomic
Fagopyrum dibotrys Folyponaceas Choleric diarrhoesa
Floriosa superba Ulatachadal Likiaceas Tonic
Glossagyne bidens Asteraceas Toothache
(Fvnarardia adoraia Chalmogra Flacouitjageae Leprosy and olher skin disease
Hemidesmug indicuy Anantmul Asciepiadacear Demaleent
frelicteris isora Afmera Sterculiaceac Antiflatulent
Halarrhiena pubeascense Kurzht Apocynaceas Astringent/ Anlidvsening
fpavaoead pes-tigridis Lamgulilaty Convalvulaceas I'rgative

Chatn Borhepducear Durehic

Afahonia nepanienyic

208



Name of the species Local name Family Lises

Mentha arvensis Podina Labiatae Carminative
M. spicata Pudina Labiatae Antispasmodic
Mucionthes avhor tririe Thauli Oigacene Antidizbens
Cohna obiusaia var pumila Ochnaceas Epilepsy
Oscintit sanctum Tulsi Labiatae Cold and cough
Phyllanthus emblica Amloki Euphorbiaceas Astringent
Picrorhiza scrophatariiffora Kuni Scrophulariaceae Bitter tomic
Polyoala arvensis Mepolikanti Polygalaceas Purgative
Rhododendron arboreumn Baras Ericaceae Diarrhoea and dysentery
Ricinus compiunis Reri Euphorbiaceae Purgative
Rauvolfia sarpenting Sarpegandha Apocynaceac Insanity

R. tetraphyila Chando Apocynaceae Insomma
Rubiz masiitk Mrogistha Rubiacons Amtizeptic
Scoparia duiris Sagoorcini Scrophutariaceas Amniidiabetic
Semicarpus anacardium Bhclu Anacardiaceas Venmifupe
Terminalia avjuna Arjun Combretaceae Cardiac tonic
T bellirica Baehra Combretaceae Purgative

7. chebula Naritaks Combrotaccac Stomachache
Tinosporg cordifolia Golancha Menispermaceae Dispepstia
Uraria fagopodes Chakulis Leguminosas Albortifacicne

g4l



Name of the spectes Local name Family Uses

Fulerigna hardwickii Taggr Valerianaceac Taonlc and stimaulam
Fanda roxburgkii Rasna Orchidaceas Antitnflammaeory
Ventilago denticulata Ruktupila Rhamnageas Sprainy

Visrnm arfiruiatus Parapuchha Vispaeeae Aphrodisiac

F. orteniale Handa Wigcuege Twenmalgia

Fitex nagainde Mishindha Verbemacoas Werniiuge
Wocdfordia fruticesa Mhal Lythruceas Semimal weakness
Zanthoogelum wividiem Timur Foiasceas Sinmachache/Stemulaut
Fingiber ufficinale Ada Limgiberacear Tonic

Liznphus penoplic Srakul Eharnnaceae Healing winnds

acel
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Wild Edible Plants

A considerable number of wild edible plants also occur, Cucurbits
contribute the major share ameng the green vegetables followed by the
members of Amaranthaceae, and several others. The tender fern-fronds
and leaves and seeds of Urtica ardens (Sisnoo) are cooked and eaten in
the hilly areas. Some wild edible plants occurring in the state along with
their local names are given in the Table IX.

Table IX

Wild Edible Plants

Name of the specics Family Local name
Alternanthera philoxeroides Amaranthaceae Burma Sag
A. giganticus Amaranthaceae Danta
A. dubius Amaranthaceae Note
A. spinosus Amaranthaceae Kantanote
Amorphophallus campanulatus  Araceae Ol
Antidesma acidum Euphorbiaceae
Basella alba Basellaceae Puin sag
B. rubra Basellaceae Puin sag
Bauhinia purpurea Leguminosae Rakto kanchan
Bombax ceiba Bombacaceae Simul
Boswellia serrata Burseraceae Shalga
Canavalia virosa Leguminosae Makhon sheem
Coccinia grandis Cucurbitaceae Telalcucha
Colocasia affisis Araceae Kachu
Dillenia indica Dilleniaceae Chalta
Dioscorea bulbifera Dioscoreaceae Chupnalu
D. pentaphylla Dioscoreaceae Khamalu
Diospyros malabarica Ebenaceae Gab
Dolichos trilobus Leguminosae Shim
Enhydra fluctuens Asteraceae Hincha
Ficus racemosa Moraceae Jogga dumur
F. hispida Moraceae Khaskhase
dumur
Flacourtia indica Flacourtiaccae Bainchi
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Name of the species Family Local name
Gardenia latifolia Rubiaceae Barabhutra
Ipomoea aguatica Convolvulaceac Kalmi
Leucas cephalotes Labiatae Drone
Limonia acidissima Rutaceae Kath-bel
Madhuca longifolia Sapotaceae Mohua
Melothria perpusilla Cucurbitaceae Bankundri
Nymphaea nouchali Nymphaeaceae Shapla

N rubra Nymphaeaceae Lal shapla
Oxalis corniculata Oxalidaceae Arnrul
Pachyrrhius erosus Leguminosae Shankalu
Portulaca oleraced Portulacaceae Nunia
Schieichera oleosa Sapindaceae Kusum
Semecarpus anacardivm Anacardiaceae Bhela
Sesbania grandiflora Leguminosae Bok phul
Spondius pinnata Anacardiaceac Amra
Vigna capensis Leguminosae Bangaugra
V. unguiculata Leguminosae Ghangra
Xeromphis spinosa Rubiaceae Gurman
Zizyphus venoplia Rhamnaceae Shia-kul

Oil Yiciding Plants

The state also exhibits a good diversity of oil yeilding plants. Some

of such plants representing this category are enumerated below

Brassica campestris (Shorshey), Linum usitatissimum (Teeshi),
Sesamum indium (Til), Celastrus paniculatus, Helianthus annus (Surya
mukhi}, Azadirachta indica (Neem), Guizotia abyssinica (Kusum),

Holoprelia integrifolia, Madiutca longifolia (Mauha), Prinsepia uitlis,

‘dfﬁf‘;lr{‘ L\Iﬂi‘l"r’lﬂ R Anms
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Shorea robusta {Sal), Gynocardia odorata, etc.
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Fodder Yielding plants

Important fodder yielding plants are Artocarpus lakoocha, Bauhinia
variegata, Dolichos biflorus, Echinochioa colona, Ficus benghalensis, F.
religiosa, Impareta cylindrica, Oryza sativa, Paspaladium flavidum, etc.

Some other plants which are used in day to day life of the people of

the state are given in Table X.

Table X

Plants used in day to day life

Name of the species L.ocal name Uses

Acacia catechu Khayer Bark yields ‘Kattha'
(Catechu).

A. nilotica ssp. nilotica Babla Wood used in house
construction; gum tonic;
branchlets as tooth brush.

Alangium salvifolium

Haldinia cordifolia Khetkadam

Agave cantula Sisal
Anogeissus latifolia

Bauhinia vahlii

Bombax ceiba Shimul

Boswellia serrata Shaiga

Dry wood rubbed to light
fire.

Agricultural implements;
comb.

Cordage from leaf fibre.
For making casts.

Leaves for disham and
umbrella; stem for cord-
age.

Cotton for stuffing
pillows; wood for making

bat and boxes.

Resin used as inscence;
wood for gun powder,
charcoal,
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Name of the species Local name

Lises

Carissa carandas Ban karamcha

Cleistanthus colfinus

Curcuma domestica
Dendrocalamus strictus

Desmodium cogeinensis

Diospyros malabarica Gaab

D. tomentosa Kend
Eclipta prostrata Keshut
Erycibe paniculara

Helicteres isora

Jatropha curcus Varenda

Kydia calycina

]
et
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Lantana camara Chotra
Lawsonia inermis Mahend)
Mallotus philippensis

Morinda tinctoria -

Roots as insect repeliant
and cattle diseases.

Bark-juice for tanning.

Rhizome powder used in
sprain,

Waiking sticks, handles;
also used for fencing.

Woed 15 used for making
carts and furniture.

Fruit gum used for tanning
and painting fishing net.

Wood used for furniture

and laaf frre malineo
anag icdl 101 Masillg

‘Biri'
Leaf-juice in cattle
diseases.

Stem and ieaf-decoction
in cattle diseases.

[, R . N TR
SUULCE 3] COIgage.

Grown along fencing,

Walking sticks,

for making caris, doors,

etc.

Dried twigs for ignition by
friction; charcoal for gun
powder.

Leaf paste for colouring
hairs and for decorating
hands of ladies.

Used for  thatching
houses.

Wood is used for making
furniture.
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Name

Local name

Uses

Phoenix sylvesiris

Pterocarpus marsupium

Sesbania aegyptiaca

Spatholobus roxburghii

Shorea robusta

Thysanolaena maxima

Bijasal

Dhancha

Sal

Phooljharu

Leaves are used for
making broom, hat, mats
ete.

Water kept in tumblers
madge from its heart wood
is very effective in dia-
betes: various house hold
articles are made from its
wood,

Used along fencing;
gource of green manure,

Timber is used for
window; bark yieids
cordage.

Leaves for making bowls;
wood for house making.

Inflorescence used as
broom.

. - L
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Approximately 3,44,527 ha. area of the state is under wetlands. The
state comprises of 22 natural and one man made wetlands. The Malda
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Distribution of the wetlands are given in Table XI.

Table XI

Watlarmds
¥ WL

Name of the wetland Place (District) Area (ha)
Natural

Adh Soi Pachia (Malda) 140
Ashi Dob Kasimpur (Malda) 280

Balotali-Beel

Jatra Danga (Malda) 120
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Name of the wetland

Place {District} Area (ha)

Barbila Talao Arai-Danga (Malda) 120
Bochamari Bowalia (Malda} 120
Buxigang-Nijiarap Haldibari {Coochbehar) {400
Chalua Sitagram (Uttar Dinajpur) 140
(Goal Bod Bajanna (Malda} 120
Talao Haliday Island Namkhana (24-Parganas) 350
Hazar Takla Mobarak Pur {(Malda) 140
Jaula Para Madarihat {Jalpaiguri} 6090
Kathambar Beel Cdlabari (Jaltpaiguri) 136
Konar Kurpur Ganj (Maida) 280
Land Thata Bee! Lang Thata (Birbhum) 2000
Lothian Namkhana (24-Parganas) 3800
Madhaupur Bheel Malda Town (Maida) 100
Rasik Beel Toofan Gang (Coochbehar) 9952
Sajana Khali Gosaba (24-Parganas) 36236
Sanak Beel Chandipur {Malda) 200
Saltlake Calcutta {24-Parganas) 3000
Singsar Chandipur {Malda) 140
Teesta Nadi Makheli Gang (Coochbehar) 1800
Man-made

Kangsabati Mukutmanipur (Bankura) 12400

These wetlands are very rich in plant diversity, but due to extensive
urbanisation and changing land use pattern for settiement of massive
migratory population after 1947, many waterbodies have disappeared.
Consequently severat types of aquatic and marshy elemenis of wetland
flora are vanishing. In this context the example of Aldrovanda vestculosu
tan be cited which was noticed from the Saltlake areas in the past but due
to urbanisation most of the wetland of Saltlake have disappeared probably

along with the species,

Further, due to commercial utilization of water resources for pisci-
culture during the past few years, the planktonic as well as the submerged
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common aquatic plants are on the verge of depletion at a fast rate from
the wetlands.

Some common fresh water hydrophytes under different categories
belonging to angiosperms and pteridophytes are enumerated here :

Free floating aquatics (Planktons)

Azolla pinnata, Salvinia cuculata, Spirodela polyrhiza represent the
ptertidophytic group and the flowering plant groups are represented by the
species Lemna minor, L. trisulca, Pistia stratiotes, Eichhornia crassipes,
Wolfia arrhiza, etc.

Submerged suspended aquatic (Pleustons)

Myriophyllum indicum, M. wberculatum, Ceratophyllum demersum,
Utricularia inflexa var. stellaris, U. flexuosa. Hvdrilla verticillata,
Vallisneria spiralis, ete.

Anchored aguatics with floating leaves (Benthos)

Nelumbo nucifera, Nymphaea pubescence, N. rubra, N. nouchali,
Trapa bispinosa, Aponogeton natans, A. crispus, Limnophyton
obtusifolium, Hygrorrhiza aristata, etc,

Semi-aquatics or emergent amphibious hydrophytes

Aeschynomone aspera, Ammania baccifera, Limnophila indicg, L.
sessiliflora, Rotala densiflora. Typha angustifolia, T. elephantina,
Monocharia hastata, M, vaginalis, Sagitaria trifolia, Cardenthera
dijurmis, Enhydra fluctuans, Acorus calamus, Polygonum orientale, etc.

Marshland and Hydrophytic weeds

Brachiaria mutica, B. reptans, Coix aquatica, Commeliana-
longifolia, Crinum defixum, Cryptocorne ciliata, Anosporum cephalotes,

rnraulnm covanoulare Kimhbeictulic
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C. exaltatus, C, compressus, C. iria, Eriocaulon sexan
dichotoma, Hygrophila polysperma Ipomoea carnea ssp. fistulosa,
Lasia spinosa, Murdania nudiflora, Phyla nodiflora, Polygonum

hydropiper, P. glabrum, P. orientale, Schoenoplectus praelongotis, §.

funnrnidee ata
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CONSERVATION

The diversity associated with the pre-existing forest, vast natural
water bodies and natural vegetationa] tracts have been engulfed by enor-
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Sundarbans have been depleted due to expanding agriculture. The famous
‘Sundri’ {Heritiera fomes), once a dominant component of Sundarban for-
ests is now restricted only to small localised pockets. Aldrovanda

vesiculosa, once an inhabitant of Saltlake, Calcutta has probably become
extinct.

Indu trial developments i the western part have resulted in
LY T «
} 11ed1 Jda

The State with the population density of over 600 persons per sq
km is under a severe threat of land use pattern and more land and
waterbodies supporting natural vegetation are being brought under human
settlements. It is due to such intense biotic factors that a host of natural

habitats of plants are getting iost leading to the extinction of the many
precious elements of the flora.

In the sub Himalayan region of the state the influx of wurists and
students, felling of wees for timber, collection of fodder, fuel wood and

other forests products for commercial purposes has caused a great deal of
damage to the plant diversity.

The Government has inihated several measures to conserve the
biodiversity of this state by establishing Nationa! Parks and Wildlife

o PR LI o JENR. p— | [N, [
Sanctuaries. The list of National Parks and Sanctuaries are given in the

Table XI1.
Table XI1
National Parks and Wildlife sanctuaries
Name Area {sq km)
Ballavapur Wild Life sanctuary 2.00
Bethuadher: Wild Life sanctuary 1.20
Bibhuti Bhusan (Paramdan) 0.60

Buxa National Park 117.10
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Name Area (sq km)
Buxa Wild Life sanctuary 251.39
Chapramari National Park 9.60
Gorumara National Park 79.45
Holiday Island Wild Life sanctuary 5.95
Jaldapara Wildlife sanctuary 216.51
Jorepokhri Wildlife sanctuary 0.04
Lothian Island Wildlife sanctuary 38.00
Mahananda Wildlife sanctuary 127.22
Narendrapur Wildlife sanctuary 0.10
Neora valley National Park 88.00
Raiganj Wildlife sanctuary 1.30
Ramnabagan Wildlife sanctuary 0.14
Sajnakhali Wildlife sanctoary 362.40
Sinchal Wildlife sanctuary 38.60

During the last decade people’s participation in management of
forests have vielded good results. Awarness programmes on conservation
of plant resources needs to be further intensified particularly amongst rural
population,
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The gregarious halophytic vegetation of the Sunderbans
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Nypa fruticans : the threatened palm of the saline water

Cestrum acum‘natum : a common shrub of the temperate
region of the Himalayas
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Nycthanthes arbor-tristis : the State Flower
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Clitorea ternatia : the climber of immense
mythological importance
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Michelia champaca : the flower of fragrance

Dillenia indica : a species bearing the heritages of customs and culture

1627



Nymphaea pubescens : the cultivated white lotus
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Carissa carandas : a minor economic crop
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Camellia sinensis : a plant of hills, earning foreign exchange

Piper betle






