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Biodiversity is essential to the ecological security and cconomic
prospertty of a nation, [udia, with over 46,000 known spegies of plants,
accounts for eleven per cent of global floristic diversity. Of these, 17,500
species belong to the group of flowering plants which have significant
direct and indirect use for mankind. In order to derive optimal benefit in a
sustained manner, it is extremely important to know the precise identity
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India, the premier survey organisation under the Ministry of Environment
and Forests, has done commendable work in carrying out the onerous task
of survey and documentation of the vast flonistic resources of the country.

I am happy to note that based on enormous data on various facets
of floristic wealth of our country accumulated over a period of more than
hundred years, the Botanical Survey of India has initiated the publication
of Status Report on plant diversity of the country, entitled “Floristic
Diversity and Conservation Strategies in India” in six volumes. The first
volume in this series, covering lower groups of plants or Cryptogams and
the Gymnosperms was published in the Golden Jubilee year of India’s
Independence. The present volumes (11 & 1II} are devoted to the
Angiosperm plant diversity 1n various States and Union Termritories of the
Nation. These publications not only provide vatuabte information needed
for evolving strategies for short and long term conservation of these
resources but also provide valuable insight for their sustainable utilisation.

I take this opportunity to compliment the Scientists of BSI for
bringing out these publications.
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FOREWORD

I am glad te know that thie Botantcal Survey of India is bringing out
volumes 11 and III of "Floristic Diversity and Conservation Strategies in
India™

The first volume 1n this series has already been published which
contains valuable information on different recognised groups of non-
flowering plants and Gymnosperms.

Volume I1 and 11l are devoted to the Biodiversity of flowering plants
occurting in different Phytogeographical regions of India. These volumes
capture the enormous floristic diversity, their utility and status, Numerous
iflustrations and coloured pictures have been added to enhance the scienlific
utitity of the volumes.

I am sure that these volumes will prove very useful to managers,
scientists, policy makers and general public.
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ANDAMAN AND
NICOBAR ISLANDS

P.S.N. Rao
B.K. Sinha

The Andaman and Nicobar archipelago consisting of about 350
islands and over 200 islets lies in the Bay of Bengal (Latitude 6° - 14° N
and Longitude 92° - 94° E). Almost all the islands and islets oriented in
north-south direction simulate an arch and stretch over a length of about
912 km. The northern most Landfall istand is about 190 km from Cape
Negrais in Myanmar and southern most Great Nicobar island is about 150
km from Sumatra in Indonesia. The Andaman islands are separated from
the Nicobar group of islands by a sea space of 155 km which includes 10
degree channel. With a total geographical area of about 8290 sq km the
terrain ot wost of the islands is hilly with undulating small mountains.
The highest hill in the Andaman group is the Saddle Peak scaling a height
of about 720 m and in the Nicobar group is Mt. Thullier with an altitude
of about 670 m dbove m.s.l. The 1960 km long coastline is highly
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The islands are mainly of thick eocene sediments deposited on
pretertiary fine grey sandstone, shales and silt stones in which basic and
ultrabasic igneous rocks are found to be intrusive. The calcareous
sandstones and sand rocks are interspersed with conglomerates and
intercalated clays. Higher elevations are characterised by serpentine and
gabbre formations while coral reef formations of recent origin are impor-
tant geological formations in the intertidal belt. The rock formations of
southern most Great Nicobar Island are considered to be of younger
tertiary age and are geologically similar to the south-west coast of Sumatra
and younger in origin than that of Andaman group of Islands.

The soils are immarure, loose in texture, poor in drainage and low
in moisture retaining capacity. As the soils are poor in nutrient content,
the entire nutrient capital necessary for the continuous growth of lushgreen
tropical vegetatlcm ts tied up in the living plant itself. Sandy alluvial soil
is generally found in the creeks and sheitered coasts. The richer grey, brown
and red soils are found in the island forest and humus is not allowed to

accumulate nmich as it is washed away by torrential rains.
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The monsoonal regime of south-east Asia governs the climate of
the islands. The general climaric condition of the islands is that of warm
and humid tropics with the temperature ranging between 22° C and 30°C,
The islands receive heavy rainfall from both the south-west and norih-
east monsoon, the former from May to September and the latter from
October to December with the average annual rainfall ranging from 3000
to 3800 mm, The cyclonic winds accompanied by thunder and lightening
frequent the islands. January to March show f{airly dry weather with scanty
rainfall. The mean relative humidity is rather high and usually remains
between 82 and 85% throughout the year.

The flora of these islands still remains rather insufficiently known.
Earlier expiorations were confined to only a few inhabited islands, leaving
many islands untouched which were unapproachable. Only recently with
the intensive explorations of the Botanical Survey of India, the islands
with virgin forest are becoming better known botanically.

A knowledge of the botanical history of any geographical area is of
paramount importance for understanding its flora and its phytogeography.
As known from literature, the botanical history of the islands of Andaman
and Nicobar dates back to 1791 when colonel Robert Kyd visited the
islands and introduced to the Royal Botanic Garden, Calcutta, some
Andaman plants which were later described in Roxburgh’s Flora Indica.
Helfer, a Russian Scientist and Geologist visited the islands with a view
to ascertain their mineral resources, also made extensive botanical col-
lections but after his murder by aborigines on a North Andaman [sland,
were unfortunately mixed up with his Tenasserim plants and all were
labelled ‘Tenasserim and Andaman’ which resulted in a great deal of
confusion, In the year 1866, Kurz, a German botanist and then Curator of
the herbarium of the Royal Botanic Garden, Calcutta was sent to collect
materials for flora of the Andaman Islands who made extensive collec-
tions and published a report in 1870 on the vegetation of South Andaman
Islands, Subsequently, several botanists like Parish, Prain, King, and
Rogers made extensive botanical studies between 1870 and 1903, which
and his own efforts enabled Parkinson (1923} to bring cut a Flora of
Andaman fsiands dealing mainly with woody elements. Since then
vegetational accounts on Nicobar Islands, especially the Great Nicobar
Island, were published by Sahni {1953), Thothathri (1962), Balakrishnan
(1987) subsequent to this a preliminary list of angiosperms of Andaman
and Nicobar Islands by Vasudeva Rao (1986), a supplementary list by
Lakshminarasimhan and Rao (1996) and a phytogeographical note on
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the islands by Rao (1996) have greatly contributed fowards understand-
ing the floristic composition of 1the archipelago and in knowing
their phytogeographical significance.

VEGETATION

The insular nature of the island territory, physical isolation between
the islands and from the neighbouring continental land masses through
miilions of years has resulted in the evolution of a rare and distinet flora,
which thnugh related to flora mainland India shows much closer affinity
with Myanmar, Malaysian and Indonesian flora. The rich nataral vegetation
of Andaman and Nicobar Istands can be broadly classified as tropical
evergreen. Balakrishnan (1989) has dealt with the vegetation and floristics
and based on the proximity of the sea and salinity of the soil, the vegetation
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The Littoral and Inland forest are further ciassified as follows:

A. LITTORAL : 1. Mangrove forest
2. Strand (or beach) vegetation
3. Tidal or swamp forest
B. INLAND: 1. Evergreen forest
2. Deciduous forest
3. Grasslands
4. Hydrophytic vegetation
A. LITTORAL

1. Mangrove forest

The irregular and deeply indented coastline of these islands results
in innumerable creeks, bays and estuaries which facilitate the development
of rich and extensive mangrove forest. The mangroves develop well in
areas which are covered with brackish water during high tides protected
against heavy wave action and somewhat sheltered from high winds. They
prefer clayey soil. The mangrove vegetation is evergreen and simple in
structure varying from 6 to 24 m in height. The most common trees are :
Rhizophora murcronata, R. apiculata, Bruguiera gymnorrhiza, B.
parviflora and Ceriops tagal, Avicennia marina is frequent forming
small patches. Some of the less common plants are Zumnitzera littoreq,
L. racemosa, Aegiceras corniculatum, Excoecaria agallocha and
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Xylocarpus granatum, Nipa fruticans s a water coconut found in the
mangrove forest. The mangrove fern Acrostichum aureum is associated
with Acanthus ilicifolius.

2.  Strand vegetation

The vegetation occupying the sandy belt exhibits several species of
plants. These include herbaceous dune formations on the open beach and
wooded beach forest towards the interior. On the sandy beach, the fore-
ground is marked by fpomoea pescaprae, Cassytha filiformis, Vigna ma-
rina and Phyla nodiflora. Immediately behind these plants are a number
of littoral shrubs. Scaevola sericea is seen fringing the coast as a green
hedge. Behind the dense growth of Scaevola sericeq are other shrubby
plants like Ximenia americana, Hibiscus tiliaceus, Colubrina asiatica,
Caesalpinia crista, Desmodium umbellatum and Crinum asiaticum.
Mucuna gigantea is a common climber.

Along retreating coasts, the dominant tree is Barringtonia asiatica
which is often associated with trees like Guettarda speciosa, Calophyilum
inophyllum and Pongamia pinnata and shrubs like Pemphis acidula,
Argusia argentea, Vitex trifolia, Pandanus andamanensium and P,
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The beach forest which occur behind the sand zone and Barringtonia
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formations are comprised of trees like Hernandia peltata, Thespesia
popuinea, Pandanus tectorius, Manilkara littoralis, Intsia bijuga, Syzygium
samarangense, Sophora tomentosa and Glochidion calocarpum. Cycas
rumphii occurs in the beach forest in large populations in Andaman and
Nicobar Islands. The herbaceous plants include Ischaemum muticum,
Acalypha indica, Euphorbia hirta, Centotheca lappacea, Ophiorrhiza
mungos, Aerva lanata and Cyperus kyllinga. Climbers found on the trunks
of many trees include Dischidia benghalensis, D. nummularia, Pothos
roxburghii and Hova parasitica. Epiphytic orchids like Bulbophyllum
lepidum, Cymbidium aloifolium, Eria andamanica and ferns like
Polypodium phymatodes and Drynaria quercifelia are also common.

3. Tidal or swamp forest

They are typical a closed evergreen forest of medium-sized trees
which have adapted in various ways to live on tidal mud which is
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permancntly wet with salt water and submerged during every tide. A pecu-
liarity of the tidal forest trees is the occurence of special root formations,
stilt roots supporting stem base, plank butfress root formations, conically
thickened stem bases of small erect aerial roots emerging from mud. These
uup 1o uuyl"ﬁ'v'ﬁ the air S‘;,ipp;y to the root §ystem or {0 suppaort and protect
the trees against strong winds. Trees like Cerbera odollam, Heritiera
fintoralis and Barringtonia racemosa arc common in association with Ficus
microcarpa, Cynometra iripa, Cynometra ramifliora, Scyphiphora
hydrophyllacea, Excoecaria agallocha, Lumnitzera racemosa, Xylocarpus
granatum, Sonneratia acida and Dolichandrone spathacea, Phoenix
paludosa, Derris trifoliata a siender erect paim is also common.
Caesalpinia crista, Derris scandens, D. heterophylla, Flagellaria indica
are the common woody climbers and stragglers, Sarcolobus carinatus,
Hoya parasitica and Dischidia benghalensis are other climbers. Epiphytic
orchids like Dendrobium, Bulbophyiium, Eria cic., and ferns jike
Drymoglossum, Lepisorus and Asplenium grow on trunks and branches
of the trees.

B. INLAND
1. Evergreen forest

These represent the climax vegetation with a closed compact
community of diverse tropical plants. The canopy is closed and consists
of three storeys. There is little sunlight penetrating the forest floor. The
soil is composed of clayey loam with micaceus sandstones below.

The vegetation is mainly composed of tall trees ladden with lanas
and other epiphytes. Dipterocarpus griffithii, D. incanus, D. turbinatus,
Sideroxylon longipetiolatum, Hoppea odorata, Endospermum diadenum
and Planchonia andamanieq occur in top storey. The second storey consists
of smaller trees like Baccayreq sapida, Myristica andamanica, Buchanania
spendens, Randia longifiora, Pometia pinnata etc. Shrubs like
Clerodendrum viscosum, Leeq indica, Dinochloa andamanica, Maesa
andamanica, €1C., oCcur. Amongst the lianas the common ones include
Calamus longisetus, Daemonorops manii, D. kurzianus, Entada rheedii,
Mesoneuron cucullatum etc. Phragmites karka and Saccharum spontaneumn
Oceyr sometimes in open placcs and edges of forest. Asplenivm nidus,
Drymoglossum piloselloides are the epiphytic ferns. Dendrobium aphylium
and D, secundum are the epiphytic orchids commonly seen.
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2. Deciduons forest

Such forest occur on undulating ground in the foot hills where the
soil is comparatively dry as compared to evergreen forest. Prerocarpus
dafbergfaides is associated with Terminalia procera, T. bialata, T. manii,
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storey consists of small trees like Lannea coromandelica, Sageraca
elliptica, Sterculia villosa, Semicarpus kurzii etc. The third storey is rep-
resented by Licula spinosa, Grewia disperma, Cordia grandis etc. Among
the shrubs Actephila excelsa, Ixora grandifolia, Bridelia griffithii, Rinorea
bengalensis occur. Canes are sparsely distributed. Dinochloa andamanica
is a common climber. Herbaceous vegetation is represented by Paspalum
conjugatum, Echinochlon crus-galili, Dichanthium annulatum and also fern
Pteris quadriaurita. Epiphytic plants are less which include Dendrobium

aphylium, Cymbidium aloifolium and Pholidota imbricaia,
3. Grasslands

Several disturbed, deforested and denuded hill rocks exhibit rich
grasslands with Imperata cvlindrica and Saccharum spontaneum as domi-
nant species. Grasses like Heteropogon contortus, Chrysopogon aciculatus,
Eragrostis unioloides are found associated with sedge like Scleria
lithosperma and fems Dicranopteris linearis and Lygodium flexuosum.
The herbs and undershrubs include Uraria lagopodioides, Desmodium
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plants are rare and comprise Melastoma malabathricum and Eryc;be
paniculata.

4.  Hydrophytic vegetation
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fresh water flora in these islands. In the few ponds and paddy fields, plants
like Ipomoea aquatica, Lemna purpusilla, Najas indica, Nymphaea steilata
are seen. Among the fresh water marshy plants, notable ones are Ludwigia
perennis, Blyxa roxburghii, Monochoria vaginalis, Polygonum barbatum,
Fuirena glomerata, Hygrophila erecta and various species of sedges.

1
1

About 70% of the total geographical area which constitutes more
than forty inhabited and uninhabited isiands is expiored. The remaining
30% of the geographical area encompasses reserved/protected forest,
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Jarawa and Sentenelese hostile areas and some inaccessible islands. On
the basis of the explorations undertaken in the Union Territory, it is
presumed that not more than 100 taxa can be added to the existing flora.
In due course these unexplored and underexplored areas will be targetted
so0 as to have a comprehensive account of the floristic diversity.

TEY MaTIVOrTIT A TR L rifa T eI TmELyY 4 BT
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The presence of over 2000 indigenous and 500 non-indigenous
angiospermic species within a land area of 8290 sq km is a significant
feature of Andaman and Nicobar Islands becoming a cynosure not only
for plant taxonomists but also for conservationists, The rare and distinct
flora which evolved through millions of years due to insular nature of the
territory, physical isolation between the islands and also from the
neighbouring continental landmasses is unique to India. Though allied to
mainland Indian flora, the flora of Andaman group shows much closer
affinity towards Sunda biogeographical zone. Representing 700 genera
and belonging to 137 families, about 14% of the angiosperm species are
endemic to the islands (Table I). At the generic level endemism is rather
less with only two genera viz., Sphyranthera (Euphorbiaceae) with two
species and Pubistylis (Rubiaceae) with one species. The islands are rich
in Ptertdophytic flora also with little over 100 species represented, of which
the ‘Tree ferm’ Cyathea is most interesting with significant population
density in Great Nicobar,

Table I
Endemic plants

ACANTHACEAE ANNONACEAE
Hypoestes anamanensis Artabotrys nicobarianus
H. thothathrii Friesodielsia khoshooii
Rostellularia andamanica Miliusa andamanica
Strobilanthes andamanensis Mitrephora andamanica
S. glandulosus Orophaea katschallica
0. salicifolia
ANACARDIACEAE O. torulosa
Buchnania platyneura Polyqlthea parkinsonii
Mangifera andamanica Popawia parvifolia

Semicarpus kurzii Pseuduvaria prainii
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Sageraea listeri

Livaria andamanica

UL hamiltonii var. kurzii
U nicobarica

APOCYNACEAE
Alstonia kurzii
Chilocarpus sunainginanus
fabernaemontana crispa

ARALIACEAE
Pseudobrassiaopsis andamanica
Schefflera pushpangadanii

ASCLEPIADACEAE
Genianthus horei
Toxocarpus kurzii

ASTERACEAK
Vernonia andamanica

BEGONIACEAE
Begonia andamanensis

BOMBACACEAE

Bombax insigne var. andamanica
B. insigne var. polystemon

BORAGINACEAE
Tourneforia wallichii
BURSERACEAK
Canarium manii

AT CATDINWNEAMNT AT
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Bauhinia nicobarica
Crudia balachandrge

CELASTRACEAE
Glvtopetalum calocarpum
Nicobariodendorn sleumeri

CLUSIACEAE
Garcinia andomanica
G. cadelliana

. calycina

. jelinekii

G. kingii

G. kurzii

G, microstigma
Mesua manii

COMBRETACEAE
Terminalia manii
I procera

CONNARACEAE
Connarus kingii

C. nicobaricus
Ellipanthus calophyllus

DICHAPETALACEAE
Dichapetalum gelonoides ssp.
andamanica

DILLENIACEAE
Dillenia andamanica

DIPTERQOCARFACEAE
Dipterocarpus incanus
D. turbinatus var. andamanica

EUPHORBIACEAE

Actephila puberula
Antidesma andamanicum
Bridelia kurzii

B. nayaraii

B. nicobarica

Claoxylon rostratum
Cleistanthes balakrishnii



Cleistanthes occidentalis
Cnesmone javanica var. glabriscula
Dimorphocalyx balakrishnii

D. dilipianus

Drypetes bhanacharyai

D. andamanica

D. calocarpa

D leiocarpa

Euphorbia epiphylloides
Excoecaria rectinervis
Glochidion airy-shawii

G. andamanicum

G. bilobulatum

G. brunneum ssp. andamanicum
G. calocarpum

G. calocarpum var. subsessile
G. subsessile

Macaranga nicobarica
Mallotus andamanicus

M. floribumdus

M. oblongifolious

Phylianthus andamanicus
Sphyranthera airy-shawii

8. lutescens

Trigonostemon nicobaricus

I viridissimus var. confertifolius

FABACEAE

Derris andamanica

D. elegans 1. andamanensis

Prerocarpus dalbergioides

Tadehagi triquetrum ssp.
andamanicum

FLACOURTIACEAE
Casearia andamanica
C. insularis

GESNERIACEAE
Cyrtandra burtii
C. oecidentalis
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HIPPOCRATEACEAE
Hippocratea andamanica
H. nicabarica

Salacia nicobarica

ICACINACEAE
Codiocarpus andamanica
Gomphandra comosa

LAMIACEAKE
Scutellarin andamanica

LAURACEAE

Cryptacarya andamanica.

C. ferrarsii

C. insularis

Litsea kurzii

L. leiantha

Neolitsea andamanica

N, balakrishnanii

N. nicobarica

Nothaphoebe nicobarica

N. panduriformis var.
paucinervia

LEEACEAE
Leea grandifolia

LOGANIACEAE
Strychnos andamanensis
5. narcondamensis

LORANTHACEAE

F o e R I o A L

Ginalloa andamanica

LYTHRACEAE
Lagerstroemia hypoleuca

MALPIGHIACEAE
Hiptage thothaihrii



MELASTOMATACEAE

Otamthera vicobarensis

MELIACEAE

Aglaia fusca

A. glaucescens

Amoora andomanica

A. manii

Dysoxylum andamanicum
D. thyrosoidenum var.

andamanica
Walswra candollel

MEMECYLACEAE
Memecylon andamanicum
M caeruleum var. pulchrum
M. collinum

M. elegans

MENISPERMACEAE
Cyclea pendulina
Stephania andamanica
Tinomiscium nicobarica
Tinospora andomanica

MORACEAE
Ficus andamanica

MYRISTICACEAE

Horsfieldia macrocarpa var.
cannaroides

Knema andamanica ssp.
andamanica

Myristica andamanica

MYRSINACEAE

Ardisia andamanica var. effusa

Embelia microcalyx
Maesa andamanica

M. andamanica var.
longipedicellma

MYRTACEAE
Cleistocalyx nicobaricus
Sveygium andamanicum
8. kurzii var. andamanica
S. manii

NI ACASM AT
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Qlax imbricata var, membranifolia

OLEACEAE
Chionanthus parkinsonii
Jasminum andamanicum

-----

J. multiflorum var, nicobaricum

J. unifoliolatum

PASSIFLORACEAE
Adenia heterophylia ssp.
andamanica

RANUNCULACEAE
Clematis smilacifolia ssp.
andamanica

RHAMNACEAE
Gouania andamanica

RUBIACEAE

Aidia forbesii

Argostemma sonerelioides
Canthium gracilipes
Diplaspora andamarica
Hedyotis andamanica

H. congresta var. nicobarica
H paradoxa

Hydnophytum andamanensis
Ixora andamanica

L barbata

I brumnescens

I capituliflora



Ixora cuneifolia var, macrocarpa
L finlaysoniana

L hymenophylla

I roseillg

L tenuifolia

1 longibracteata

I multibracteata

I nicobarica

Jainia nicoharica
Lasianthes andamanicus
Neonauclea gageana

N, nicabarica
Ophiorrhiza infundibularis
O. nicobarica
Psychotria andamanica
P. balakrishnanii

P helferi var, angustifolia
P kurzii

F. nicobarica

F. penduia

P platymeura

F tylophora

Pubistylus andamanensis
Randia andamanica
Rothmannia pulckerrima
larenna weberaefolia

Urophyltum andamanicum
Wendlandia andamanica

RUTACEAE

Cltrus nobilis var. limonellus
Glycasmis mauritigna var.
andamanensis

. mauritiana var, insularis
G. pilosa

Paramignya andamanica
Zanthoxylum andamanicum

SANTALACEAE
Henslowla erythrocarpa
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SAPINDACEAE

Allophyilus subfalcatus var.
Qcutissimus

Lepidopetalum jackiunum
Lepisanthes andamanica

SAPOTACEAE
Diploknema butyracea
var.andamanensis
Manilkara littoralis
Mimusops andamanensis
Planchonella kingiana

P kingiana var. andamanica

SCROPHULARIACEAE

Cyrtandroemia nicobarica

Limnophila chinensis var.
scaberrima

STERCULIACEAE
Sterculla rubiginosa var.
glabrescens

THYMELAEACEAE
Enkleia andamanica

TILIACEAE
Grewia calophylia

ULMACEAE
Apananthe luclda

URTICACEAE
Elarostemma novarae
Pellionia procridifolia

VERBENACEAE

Clerodendrum lankawiense var.
andamanense

Vitex diversifolia

V. wimberleyll
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VIOLACEAE

A N el

Rinorea heteroclita

VITACEAE
Tetrastigma andamanicum

XANTHOPHYLLACEAE
Xanthophyllum andamanicum

MONOCOTYLEDONS :

AGAVACEAE
Dracaena brachyphyila

AMARYLLIDACEAE
Crinum pusillum

P

Aglaonema nicobarica
Amorphophallus carnosus
A. longistylus

A. oncophyilus

Arisaema saddlepeakense

ARECACEAE
Bentinckia nicobarica
Calamus andamanicis
C. dilaceratus

C. nicobaricus

C. pseudorivalis

C. unifarius var. pentong
C. viminaliz var. fasciculatus
Daemonorops kurzianus
D. manii

Korthalsia rogersii
Pinanga andamanensis
P. manii

Rhopaloblaste angusta

CYPERACEAE
Cyperus kurzii

Hypolytrum balakrishnanii

DIOSCOREACEAE

ANF F S Nl B W Rl

Dioscorea rogersii
D. vexans

MARANTACEAE
Phrynium paniculatum
Stachyphrynium cadellianum

ORCHIDACEAE
Aerides emericii
Anovectochilus nicobaricus
Bulbophyllum protractum
Dendrobium gunnarti
Dendrobium tenuicaule
Eria andamanica

K. bractescens var kurzii
Eulophia nicobarica
Habenaria andamonica
Malaxis andamanica
Maileola andamanica
Phalaenopsis speciosa

P, speciosa var. christiana
F. speciosa var. imperatrix
Poaephylium nicobaricum
Pomatocalpa andamanicum
Pieroceras alatum

P muriculatum
Smitinandia helferi
Taeniophyllum andamanicum
Trichoglottis orchidea
Vanilla endamanicao
Zeuxine andamanica

Z. roilfiana

PANDANACEAE
Pandarnus Teram var,
andamamensium

POACEAE
Bambusa kurzii
Oryza indandamanica

Schizostachyum rogersii



ZINGIBERACEAE Boesenbergia albo-lutea

Af_ = = ___ =k P00 P N AL ¥ & S
HEP.E.FHH FRECEFILL UIUUUHPHML'HIUFH

A. phoenicea Kaempferia siphonantha
Amomum fenzlii

Among the non-endemic angiospermic species about 40% are not
found in mainland India but extend their distribution to south-east Asia
including Myanmar, Thailand, Malayasia and Sumatra (Table II). As the
flora of the Nicobar Islands is essentially Malesian it is also called
subcontinental island flora (Balakrishnan, 1989). The flora of Andaman
group of islands is distinetly different from that of Nicobars which is
evident from the fact that the genera Prerocarpus and Dipterocarpus so
common in the Andaman islands are not found in the Nicobar islands while
the Melastomaceous genera Ofanthera and Astronia, the Gesnariaceous
genus Cyrtandra, Stemonurus of Icacinaceae, Bentinckia and
Rhopaloblaste of Arecaceae, Spathoglottis of Orchidaceae and many more
species occuring in Nicobar Islands are totally absent or sometimes
cultivated in the Andaman Islands. The striking dissimilarities between
the flora of Andaman group and Nicobar group are owing to the reason
that the Andaman Islands have more species common to north-east India,
Myanmar and Thiland while Nicobar Islands have more species common
with Malaysia in the east and Indonesia in the south. To cite a few, some
rare orchids of north-east India such as Porpar meirax and Ascocentrum
ampullaceum find place on the Saddle Peak in the North Andaman. The
species which share their distribution between north-east India, Myanmar,
Thiland and Andaman Islands are Coelogyne trinervia, C. thailandica,
Thunia alba and Hopea helferi.

Table I1
Plant species found only in Andaman and Nicobar biogeographic
zoane of India followed by world distribution

Name of the species Distribution
ANGIOSPERMS

Anaxagorea Javanica Malaya, Java

Geniothalamus malayanus Malay peninsula, Borneo, Sumatra
Mazzetia parvifiora Malesia, Sumatra, Borneo, Thialand

Miliusa mollis Thailand
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Name of the species Distribution

Uvaria riga Thailand, Malesia, China to
New Guinea

Polyalthia caulifera Indonesia, Thailand

Pycnarrhena longifolia Malaya, Java

Tinomiscium petiolare Malaya, Sumatra, Java

Casearia grewiaefolia vat. Indo-China M. Peninsula,

gelonoids Indonesia

Xﬁr‘ifkﬁﬁnyuum vitellinum ﬂulL‘lﬁl.‘Tﬁ Java

Saurauia bracteosa Java

Indrouchera griffithiana Malaya, Bomeo, Java

Atalantia simplicifolia Malava

Euodia parkinsonii Myanmar

Dacryodes rugosa Malaya, Sumatara, Java, Bormeo

Agiaia argentea Malaya, Java

Chisocheton longistipitatus Indoniesia, New Guinea

Dysoxylum arborescens Indo-China

D. densifiorum Sumatra, Java

D. macrocarpum Java

D. thyrsiodeum Malaya

Sandoricum koetfapa Myanmar, Thailand, Malesia

Walsura pinnata Java

Smythea lanceata Malesia, Java, Philippines

Allophyllus dimorphus Indo-China, Philippines

Connarus semidecandrus China, Thailand, Malesia to Pacific
Islands

Combretum yunnanense Malaya, Java, Indo-China

Meliosma lanceciata Sumatra, Java, Bormneo

Ochthocharis javanica Thailand, Sumatra, Java, Bomeo,
Philippines

Memecylon excelsum Sumatrs, Java, Borneo, Malaya

M. oleifolium Indonesia, Malesia, Thailand

Schefflera longifolia Malesia, Java

Mastixia trichotoma var, Malaya, Sumatra, Java

maingayii

Alangium javanicum

Java
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Name of the species

Distribution

Gardenia tubifera
Greenia jackii

Ixora kurzicna
Mussaenda villosa
Lasianthus stipularis
Timonius compressicaulis
Uncaria cordata var. ferruginea
U lanosa var. ferrea
Vernonia cymosa
Embelia vividiflora

E. macrocarpa
Symplocos fasciculata
Ligustrum glomeyatum

Alstonia macrophylla
Kopsia scortechinii
Rauvolfia sumatrana

I anar virsmod
30Ya wWrdy

Aeschynanthus volubilis
Rhynchotechum parviflorum
Mananthes sumatrana
Storbilanthes timorensis
Teljsmanniodendron pteropodum
Apama tomentosa

Aristolochia ungulifolia

Piper clypeatum

Plper minlatum

Knema laurina

Myristica elliptica

Kibarg coriacea
Nothophoebe panduriformis
Helicia serrata

Phaleria macrocarpa
Aporusa nigricans

Malaya, Sumatra, Java
Malaya

Sumatra, Java

Malaya, Bomea, Thailand
Myanmar, M. Peninsula
Malaya, Sumatra, Java
Malaya, Sumatra, Java
Malaya, Sumatra, Java
Java

Java

Malaya Peninsula
Malaya, Java, Philippines
N. Malaya, Sumatra, Myanmar,
Java, Philippines
Thailand, Malesia
Malaya Peninsula
Malaya, Sumatra

Malava Peninsula
AF J“ -
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Java

Malaya, Sumatra, Java

Java, Sumatra

Timor Island

Malaya, Indonesia, Philippines.
Java

Sumatra, Bormeo

Malay Peninsula

Malaya, Java

Thailand, Malava, Borneo, Java,
Sumatra

Malaya, Sumatra, Borneo
Malaya, Sumatra, Java

Malaya

Maelaya, Sumatra, Borneo, Java
Malaya, Java

Thailand, Malaya, Borneo
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Name of the species Distribution

Blumeodendron kurzii Myanmar, Java, Malaya

Baccaurea sumatrana Malaya, Sumatra, Bomeo

Bridelia tomentosa var. Philippines, Lesser Sunda Island
glabrifolia

Cleidion nitidum Sri Lanka

Dryetes microphylla Malaya, Borneo, Philippines

Mallotus floribundus S.E. Asia to Queensland

M. laevigatus Java, Sumatra, Borneo

Neoscortechinia nicobarica Malaya, Borneo, Java

Cypholophus moluccanus Sumatra to Pacific Island

Ficus pendens Malaya, Sumatra, Sarawak, North

Borneo
Ficus magnoleaefolia Java

Gironneira subaequalis

Bulbophyllum macranthum
Dendrobium pensile
Hetaeria obligua

Hetaeria oblongifolia

Nervilia punctata

Phalaenopsis speciosa
var. fefraspis

Plocoglottis javanica

Pteroceras berkeleyi
Spathoglottis plicata

Thrixspermum hystrix
Trichoglottis cirrhifera
Vrydagzynea albida

Korthalsia echinometra
Aglaonema simplex
A. simplex var. malaccense

China, Thailand, Myanmar, Malesia
to Pacific Islands

Myanmar, Borneo, Java, Malaya
Malaya

Malaya, [ndonesia

Myanmar, Thailand, Malesia,
North Australia

Thailand, Malesia, Indonesia

Java

Myanmar, Thailand, Malesia,
Indonesia

Malaya

Thailand, Indo-China, Taiwan,

A2
i¥ialesl

Myanmar, Thailand, Mzlesia
Thailand, Malaya, Java

Myanmar, Thailand, Malesia, Indo-
China

Myanmar, Malesia

Myanmar, Java

Myanmar, Malaya
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Name of the species Distribution
Homalomena griffithii var. ovate  Malaya
H. nutans Malesia
Pothos macrocephalus Malesta
Carex cryptostachys S.China, Malaya, Philippines,
Australia
Carex rafflesiana Malesia, Java, Philippines
Mapania cuspidata var,
angustifolia Malesia
Centotheca longilaming Sri Lanka, Myanmar, Malaya,
‘thajland, Java
Coelorachis glandulosa Myanmar, Malaya, Java, Indo-China,
Philippines
PTERIDOPHYTES
Syngramma alsimaefolia Malesia
Vittaria ensiformis Malesia, Madagascar
Lindsaea parasitica Malesia
L. tetragona Malesia, Fiji and Solomon Isiands
Bolbitis sinuata Thailand, Malesia, New Guinea
Nephrolepis falcata Thailand, Malesia
Davallia solida Myanmar, Malesia, Australia
Humata heterophylla Malesia to Pacific Is.
H pectinata Sumatra to Soloman Is.
Asplenium sublaspertifolium Malaya, 8. China
A. tenerium var. retusum Malaya
Cyelosorus heterocarpus S. China, Malesia
C. polycarpus Thailand, Malaya
Crepidomanes bilabiatum Thailand, W. Malesia
Reediella humilis Thailand, Malesia to New Zealand
Vandenboschia maxima Thailand, Vietnam, Taiwan, S.
Japan, Malesia
Colysis macrophylla S. China, Malesia, New Guinea
Microsorium insigne Malesia, Philippines
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The climatic conditions of the Western Ghats of peninsuar India
and Sri Lanka are similar to that of Andaman and Nicobar Islands as all
these areas lie in the tropical zone and experience heavy rainfall from the
south-west and north-east monsoon. Although these areas are not con-
tiguous and separated from each other by the Bay of Bengal, they show
striking resemblance in their floristic composition. Several rare plants
especially orchids common to peninsular India and Bay Islands are
Calanthe triplicata, Corymborkis veratrifolia, Geodorum densiflorum,
Eulophia graminea, Nervilia aragoana, Porpax reticulata and
Thrixspermum album. Other species which have common distribution are
Myanmarnnia championii, Christisonia subacaulis, Floscopa scandens,
Myxopyrum smilacifolium, Phylloclamis spinosa, Osbeckia tenera and
several other species. For example, the palm genus Bentinckia has two
species in the world, one of them B. condapanna is found in the Southern
western Ghats of Peninsular Indiz while the other B. nicobarica in the

Nicobar Islands.

Thus the Andaman and Nicobar Islands stretching from Arakkan
Yoma in Myanmar to Sumatra in Indonesia are characterised by a iare
and distinct flora, although exhibiting phytogeographical affinity with the
neighbouring biogeographic zones of south-east Asian courntries, and north-
east, Western Ghats and Deccan Peinsular biogeographic zones of main-
land India by virtue of which the islands constitute a transition zone
phytogeographically. More interestingly, the southermn most Great Nicobar
Island with a mixture of Malaysian and Indonesian species and northern
most Andaman Islands with several Myanmar elements exhibit a striking
resemblance to that of neighbouring biogeographical zones rendering them
truely transitional from a floristic point of view. The floristic analysis also
indicates that while 14% of angiospermic species are endemic to the is-
lands, about 54% are also ocurring'tn mainland India. The remaining 32%
extend to the south-east Asian cquntries and Malesia but not recorded in
mainland India. The phytogeographical distinction between Andaman
Islands and the Nicobar group of Islandd is evident from the fact thay only
28% of the angiospermic species reportedly have a common distribution
on both the Andaman and Nicobar groups, whereas the remaining 72%
occur either on the Andaman or on the Nicobars, that 18 47% on the former
and 25% on the latter,

Among the 137 families representing the angiospermic flors of the
islands, the ten dominant families are given in (Table IIT) according to the
number of species in decreasing order. The families Poaceae, Rubiaceae,
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Euphorbiaceae, Cyperaceae, Moraceae and Annonaceae are predominant
in terms of population density as well as number of species followed by
Orchidaceae in terms of number of species only with less population
size.

Table III
Statistical Analysis of Ten Dominant Families

SI.No. Family No. of Genera No. of Species
1.  Poaceae 70 158
2.  Rubiaceae 40 115
3.  Euphorbiaceae 40 10
4.  Orchidaceae 50 98
5. Cyperaceae 12 80
6.  Fabaceae 29 60
7. Moraceae 7 59
8.  Annornaceae 18 50
9.  Arecaceae 20 37
10. Meliaceae 1t 31

A comparision between ten dominant families of Andaman and
Nicobar Islands with those given in Hooker (1904) *A Sketch of the Flora
of British India’ is given in (Table IV). The position of Poaceac is first in
present flora which is third in Flora of British India. The position of
Orchidaceae is first in Flora of British India while it is fourth in present
flora. The position of other families too vary in both cases. In this account
Fabaceae, Caesalpiniaceae and Mimosaceae are treated separately while
Hooker included them under Leguminosae. Besides, the plant groups which
contribute to a great extent to the plant diversity and richness of the flora
in the transition zones like Great Nicobar Islands, a place rich in species
with Sundaic affinity are Pteridophytic flora comprising of about 100
species of which the populations of ‘Tree Fern’ constitute major fraction
of the vegetation of certain places along the hilly slopes of interior forest.
Another aspect of the vegetation of Andaman and Nicobar Islands is that
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over 11% of the total geographical area is occupied by the Mangrove forest
with more than 20 species which are perhaps the best formations in the
entire south-east Asia providing natural habitats for a varied aguatic life
offshore and climbing and epiphytic plants on the shore,

Table IV

A comparision between ten dominant families of Andaman and
Nicobar Islands with those in Flora of British India

Si.  Family in Flora of Family in Flora of
No. British India Andaman and Nicobar Island
I.  Orchidaceae Poaceae

2.  Leguminosae Rubiaceac

3.  Poaceae Euphorbiaceae

4,  Ruobiaceae Orchidaceae

5. Euphorbiaceae Cyperaceac

6.  Acanthaceae Fabaceac

7. Asteraceac Moraceae

8 Cyperaceae Annonaceae

9 Lamiaceze Arecaceae

10. Urticaceae Meliaceae

RARE AND THREATENED PLANTS

Balakrishnan and Vasudeva Rao (1983) have given a detailed ac-
count of the dwindling plant species of the Bay Islands. They have
categoried these dwindling species under two groups as follows:

Rare and endangered endemic taxa
In this group they enumerate 110 taxa indicating that 73 have never

been collected after type collection (T.C.) and that 37 have been recol-
lected from type localities (T.L.) only {Table V).
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ACANTHACEAF

Hypoestis andamanensis
Strobilanthes andamanensis

AMARYLLIDACEAE
Crinum pusillum

ANACARDIACEAE
Mangifera andamanica

ANNONACEAE
Artabotrys nicobarianus
Miliusa tectona
Mitrephora andamanica
Orophaea salicifolia

n fﬂﬂl'n-n
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Popowia parvifolia

Sageraea listeri var,
andamanica

Uvaria hamilionii var.
kurzii

Uvaria nicobarica

ARACEAE

Aglaonema nicobaricum
Amorphophallus carnosus

»

Al ﬁﬂgﬂ@"fi{s
A. oncophyllus

ARECACEAE
Bentinckia nicobarica
Calamus dilaceratus
C. nicobaricus
Corypha macropoda
Korthalsia rogersii

M. Andaman
Andaman

Nicobar Is.

Gt. Nicobar
Andaman
Baratang Is.
M. Andaman

LI¥1. Suinaainan

Nicobar Is.
Andaman

Andaman
(Gt. Nicobar

Nicobar Is.
Andaman

S. Andaman
S. Andaman

Kamorta Is.
Andaman
Nicobar Is.
S. Andaman
Havelock Is.

TC
TC

TC

TC
TC

TC
TC

™y

IC
TC

TC
TC
TC
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MBACACEAE
Bombuax insigne var. polystemon

BO

CELASTRACEAE
Hippocratea andamanica
H. micobarica

CLUSIACEAE
(rarcinia cadelliana
(. calycina
G. kingii
Mesua manii

CONNARACFEALE
Connarus nicobaricus
Ellipanthus calophylius

CYPERACEAEFE

Cyperus kurzii
Hypolytrum balakrishnanii

DICHAPETALACEAE
Dichapetalum gelonoides ssp.
andamarica

DISCOREACEAE
Dioscorea rogersif
D vexans

EUPHORBIACEAE

Antidesma andamanicum

Bridelia kurzii

Cnesmone javanica var,
glabriuscula

Drypetes andamanica

D, leiocarpa

Excoecaria rectinervis

Glochidion andamanicum

Sphyromthera lutescens

Narcondum Is.

S, Andaman
Nicobar Is.

S. Andaman
Kamorta Is.
Andaman

8. Andaman

Gt. Nicobar
5. Andaman

Andaman
M. Andaman

S. Andaman

Andaman
Andaman

S. Andaman
Kamorta Is.

S. Andaman
S. Andaman
5. Andaman
Katchal Is.

S. Andaman
M. Andaman

TC

TC
TC

TC
TC
TC
TC

TC

TC

T1C

TC
T1C



GESNERIACEAEFE
Cyriandra buritii
C. eccidentalis

ICACINACEAE

J
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LAMIACEAE
Scutellaria andamanico

LAURACEAE
Cryptocarva ferrarsi
Litseq leiantha
Neolitsea andamenicu
N. nicobarica

Strychnos narcondamensis

LORANTHACEAE
Ginolla andamanica

MARANTACEAE
Phrynium cadellianum
P, panictiatum

MELIACEAE
Aglaia fusca
Amoora manii

MENISPERMACEAE
Stephania andamanica

Tinospora andamanica

el B op e ET

MORACEAE
Ficus andamanica

MYRISTICACEAE
Horsfieldia nacrocarpa var.
canarioides

(Gt. Nicobar
Gt. Nicobar

[ o I W Py
. SATIURIITLCILL

S. Andaman

M. Andaman
S. Andaman
Andaman
Nicobar Is.

Narcondam Is.

S. Andaman

Andaman
Gt. Nicobar

S. Andaman

Andaman

TL

TL

TL
TL
TC

TC

TC

TC

.C

TC

Lh
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MYRSINACEAE
Ardisia andamancica

var. effusa

Embelia microcalyx

MYRTACEALE
Cleistocalyx nicobaricus
Syzygium andamanicum
S. kurzii var. andamanica
S, mani

OLACACEAE
Clax imbricata var.
membranifolia

OLEACEAE
Jasminum andamanicum
J. unifoliolatum

ORCHIDACEAE
Anoectochilus nicobaricus
Dendrobium tenuicaule
Fulaphia nicebarica
Habenaria andamanica
Malileola andamanica
Phalaenopsis speciosa
Taeniophyllum andamanicum
Zeuxine andamanica
Z. rolfiana

RUBJACEAE
Diplospora andamanica
Hedyotis andamanica
H. congesta var, nicobarica
Ixora andamanica
I hymenophylla
{. capitulifiora
1. longibracteata

S. Andaman

Katchal Is.

Katchal Is.
Andaman

S. Andaman
M. Andaman

Gt. Nicobar

M. Andaman

Car Nicobar

S. Andaman

S and L Andaman
Andaman

M. Andaman

S. Andaman

S. Andaman

Nicobar

TC

TC

JHAH

~q
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TC
TC
TC

Ly ot o |

TC
TC
TC



Iora tenuifolia Nicobar TC

Nouclea gageana Andaman TC

Ophiorrhiza nicobarica (Gt. Nicobar TL

Prismatomeris andamanica S. Andaman TC

Psychotria andamanica Andaman TC

P. helferiana var, angustifolia 8. Andaman TC

P, polyneura var, longipetiolata Andaman TC

F. tylophora Katchal Is. TC

Pubistylis andamanensis 5. Andaman TC

Urophyiltum andamanicum S, Andaman TL

Wendlandia andamanica N. Andaman TL
SANTALACEAE

Henslowia erythrocarpa Kamorta Is. TC
SAPOTACEAE

Mimusops andamanensis Andaman TC
VERBENACEAE

Clerodendrum lankawiense var.

andamanense S. Andaman TL

Vitex wimberleyi S. Andaman TL
VITACEAE

Tetrastigma andamanicum Andaman TC
ZINGIBERACEAE

Boesenbergia albo-lutea Andaman TC

Globba paucifiora S. Andaman TL

Kaempferia siphonenthe N. Andaman TC
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Rare and endangered non endemic extra Indian taxa

In this group they enumerate 125 rare and endangered taxa most of

Wwhich are endangered only as far as Indian territory is concerned (Table
Vi),
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Table VI
Rare and Endangered Taxa common to
Andamann and Winanhow Talando cond niTime anrfeiac
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Name Distribution
ANACARDIACEAE

Buchonania sessiliflora

ANNONACEAE
Cyathostemma viridiflorum
Polyalthia lateriflora
P macrophylla (Andaman)

Saccopetalum horsfieldii
{varia sumatrana (Andaman?

APOCYNACEAE
Micrechites polvantha (Andaman)

ARACEAE
Amorphophalius rex
Cryptocoryne ciliata
Homalomena griffithii var. ovata
Homalomena rnutans

ASCLEPIADACEAE
Dviophora globifera

ASTERACEAE
Vernonia patula

BURMANNIACEAE
Burmannia championii

Katchal Is., Myanmar, Laos,
Vietnam, Thailand, Malaya and
Barneo

N. Andaman
Car Nicobar, Myanmar.

Myanmar, Borneo, Sumatra, and
Java

Katchal Is., Tava.
Sumatra

Malacca and Java

Narcondum Is., Java
Gt. Nicobar, Malaya, Java
Gt. Nicobar, Malaya
Gt. Nicobar, Malaya

MW imahas Toavn amAd Al
MivArvarL, Java F{u} &

S. Andaman, Malacca

8. Andaman. Myanmar, Malaya
and Philippines

Gt. Nicobar, Sri Lanka, China,
Japan, Malaysia, Java Borneo and
New Guinea.



CELASTRACEAE

Cassine viburnifolia
Lophopetalum wallichii
CLUSIACEAE

Calophyllum kuntsleri

C. wallichianum
Garcinig brevirostris

G. hambroniana

CORNACEAE

Mastixia tetrandra
M. trichotoma var. maingayi

CYPERACEAER
Carex cryptostachys

C. rafflesiana

Cyperus sanguinolentus spp.

crytosiachys
Hypolytrum comspectum

Scirpodendron ghaeri

DIPTEROCARPACEAE
Dipterocarpus kerrii
Hopea helferi

A
W
WL

S. Andaman, Thailand, Malaya,
Bormeo, Celebes and Sumatra

Andamans, Myanmar, Indo-
China

S. Andaman, Malaya, Borneo
and Philippines

Nicobar, Malava

Andaman, Malaya, Sumatra,
Java and Phillipnes

S. Andaman, Indo-China, Ma-
laya

S. Andaman, Sri Lanka
(Gt. Nicobar, Mala}r'a, Borneo
and Sumatra

Gt. Nicobar, S. China, Formosa,
Thatland and Malesia

(51. Nicobar, Malesia, Australia
Andaman, Throughout Malesia

Andaman, Indo-China, Malaya,
Borneo, Philippines to New
Guinea

Gt. Nicobar, Sri Lanka,
Thailand, Malesia to Australia
and Polynesta

Car Nicobar , Sri Lanka, Indo-

China and Malaya

S. Andman, Thailand, Malaya.

N. Andaman, Myanmar, Thai-
land and Malaya
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EBENACEAFR

Diospyros multibracteata

ELAEOCARPACEAE
Elgeocarpus macrocerus

EUPHORBIACEAE
Antidesma coriaceum

A. tomenfosum

Blumeodendron kurzii

Breynia racemosa

Claoxylon longipetiolatum

Endpspermum peltatum

hasiatind miles

Neoscortechinia nicobarica
Phyllanthus gomphocarpus

Spathistemon javense
Trigonostemon aurantiacus

I laevigatus

FABACEAE
Derris elliptica

Strongylodon siderospermus

Tadehagi triquetrion ssp.
auricilatum

L e T L ™wLsNE
Car Nicobar, Philippmes

Gt. Nicobar, Java

(Kamorta Is.) - Malaya, Sumatra,
Bormeo

(Kamorta Is.} Malaya, Sumatra,
Java
Andaman and Nicobar Is.,

Myanmar, Thailand, Malaya,
Sumatra and Java

Nicobars, Malaya, Sumatra,
Java

Andaman, Myanmar

S. Andaman, Philippines
Nicobar , Malaya.

Car Nicobar and Gt. Nicobar
Malaya

Gt. Nicobar, Malaya, Sumatra,
Java

S. Andaman, Thailand, Malaya,
Java

Andaman, Indo-China, Thailand,
Malay, Borneo and Philippines

Gt. Nicobar, Myanmar, Bangla-
desh, Thailand, Malaya and
Sumatra,

S. Andaman, Sri Lanka, Poly-
nesia

S. Andaman, Myanmar , Malaya



FLACOURTIACEAE
Casearia grewiaefolia

var, deglabrata

Scolopia kermodei

GESNERIACEAE
Aeschynanthus griffithii

GONOSTYLACEAE
Gonostytus macrophyllus

HYPOXIDACEAE
Molineria latifolia

LAURACEAE
Actinodaphne macroptera
Cryptocarya ferrea

MALPIGHIACEAE
Aspidopterys elliptica
A. tomentosg

MELIACEAE
Sandoricion indicum

MEMECYLACEAE
Memecylon coeruleum
M. excelsum

MENISPERMACEAE

Ninomiscium m petiolare

MIMOSOIDEAE
Archidendron ellipticum

Pithecoliobivm monadelphum
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Nicobar, Malaya to Solomon

Islands
Andaman, Myanmar

S. Andaman, Myanmar

Gt. Nicobar, Malaya

M.Andaman, Malaya, Sumatra

S. Andaman, Malaya, Sumatra
Kamorta Is,, Malaya, Java

Andaman, Malaysia, Java

Andaman, Myanmar, Java
Malaya, Bomeo

Andaman, Myanmar, Malaya

Andaman, Myanmar, Malaya
Nicobar, Malaya.

Nicobar, Malaya, Java, Sumatra.

Kamorta Is., Malaysia, Sumatra,
Java

Nicobar, Malaysia
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MONIMIACEAE
Kibara coriacea

MORACEAE
Artocarpus peduncularis
Ficus capillipes

E chrysocarpa
E costata

F fulva
Plecospermum andamanicum

NYMPHAEACEAE
Barclaya longifolia

ORCHIPACEAE
Appendicula reflexa

Bulbophyllum crassipes
B. rufinum

Ceratostylis subulaia
Cleisostoma elegans
Coelagyne thailandica
C. trinervis
Cymbidium pubescens

Dendrobium pensile
Grossourdya muscosa

Nervilia pumctata

Nicobar, Malaysia, Sumatra,
Java

Nicobar, Malaya
Andaman, Indo-China, Myanmar
Kamorta Is., Myanmar, Malaya
Nicobar, Sri Lanka

:ndaman, Myanmar, Malaya
Andaman, Myanmar

S. Andaman, Myanmar, Malaya.

Gt Nicobar, Malaya, Sumatra,
Java.

Andaman, Myanmar.
Andaman, Myanmar, Cambodia,
Thailand.

Gt. Nicobar, Thailand, Java,
Malaya and Sumatra.
Andaman and Nicobar ls.,
Myanmar, Thailand.

Saddle peak, Thailand.

S. Andaman, Myanmar, Indo

China, Java, Thailand and Ma-
laya.

Gt. Nicobar, Thailand, Java,
Malaya,

Gt. Nicobar, Malaya.

M. Andaman, Myanmar, Ma-
laya.

Nicobar, Thatland, Malaya, Java,
Borneo, Sumatra.



Phraetia secunda
Plocoglowis javanica
Podochilus microphylius

Schoenorchis minutiflora

PASSIFLORACEAE
Adenia penangiana

PHILYDRACEAE
Philydrum lenuginosum

PIPERACEAE
Piper clypeatum
P. miniatum

Smythea calpicarpa

RHIZOPHORACEAE
Gynotroches axillaries

ROSACEAE
Parastemon urophyllus
Primus javenica

RUBIACEAE
Aulacodiscus premmoiaes
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Saddie peak. Thatland, Java,
Sumatra, Malaya and Philippines

Gt. Nicobar, Thailand, Java,
Malaya, Sumatra

Gt. Nicobar, Myanmar, Malaya,
Thailand, Borneo, Sumatra

Saddle peak , Malaya

Nicobar, Thailand, Borneo, Ma-
laya

Andaman, Myanmar, China,
Malaya

Gt. Nicobar, Malaya
Katchal Is., Malaya, Java

Andaman, Myanmar

Gt. Nicobar, Myanmar, Thailand,
Malesia to Australia

Nicobar, Myvanmar, Malaya

Andaman, Myanmar, Java, Ma-
laya

Andaman, Myanmar, Malaya



Coelospermum truncatum

Diplospora abnormis

Greenia jackii
Hedyotis macrophylla
H nicobariensis

Ixora cumeifolia

I fluminalis
Lasianthus consirictus
L. kurzii

L. obscurus

Mussaenda wallichii

4 O3 VRFILTRE Pl FRCRFET FLAFE

SAPINDACEAE

Aryteria littoralis

Cupania lessertiana

SAPOTACEAE

Payena lucida

SMILACACEAE

Smilax polyacantha

STERCULIACEAE

Helicteres angustifolia

Sterculia macrophylia

SYMPLOCACEAE

Symplocos fasciculata

M. Anddman, Malaya

Katchal Is., Sumatra, Java

Gt. Nicobar, Myanmar, Thailand,
Malaya

Nicobar, Myanmar, Thailand,
Indo-China, Malaya

Nicobar, Myanmar, Thailand,

l;{ﬂ Iﬂ'l.lﬂ

Malaya
Barren Is., Myanmar
S. Andaman, Maiaya
Andaman , Myanmar
Andaman, Myanmar, Malaya

Andaman, Myanmar, Java,
Sumatra

Gt. Nicobar, Myanmar

Nancowry Is., Myanenar,
Mataya
Andaman, Myanmar, Malaya,

Andaman, Malaya

Kamorta Is., Malaya

Kamorta Is., Myanmay, Java,

Gt. Nicobar, Mataya, Java

Gt. Nicobar, Malaya, Java,
Sumatra



THYMELAEACEAE
Enkleia malaccensis

Phaleria macrocarpa

TILIACEAE
Colona javanica
(rrewia acuminala

URTICACEAE
Cypholophus moluccanus
Procris frutescens

VERBENACEAFE.
Clerodendrum penduliferum
Premna pyramidata

Teijsmanniodendron pteropodum

VIOLACEAE
Rinorea longiracemosa

ZINGIBERACEAE

Amomum aculegtum
A. maximum

5035

Andaman, Myanmar, Indo-
China, Malaya, Borneo,
Sumatra,

Gt. Nicobar, Malaya.

Kamorta [s., Java.
Gt. Nicobar, Myanmar, Malaya.

Gt. Nicobar, Malaya, Sumatra.
Nicobar, Myanmar, Java, Ma-
laya.

Nicobar, Myanmar, Malaya
Gt. Nicobar, Myanmar, Thaiiand,
Malaya.

Gt. Nicobar, Java, Sumatra and
Malaya.

Nicobar, Myanmar, Indo-China,
Thailand, Malaya, Borneo,
Sumatra, Java.

S. Andaman, Malaya, Java.
S. Andaman, Java,

PLANT RESOURCES AND THEIR UTILISATION

From time immemorial, plants have been used as a source of food,
Sh_‘-"ltﬂfs clothing, medicine, timber, resin and oil and for an array of other
miscellaneous purposes. Thothathri-(1980) has given a detailed account
of the plant resources and their utilisation in Bay Islands. Here we have
dealt with the natural piant resources of Andaman and Nicobar Islands
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with special reference to timber yielding plants, cash crop plants, alcohol
yielding plants, plants used as food and as a source for minor forest prod-
ucts like rubber, tannin etc.

Timber yielding plants

A number of forest species vield valuable and useful timber which
forms the major source of revenue to the Andaman and Nicobar Admin-
istration. Hard and soft timbers, canes and bamboos obtained from the

foraest are ueed for s varistv of purposes The |mnﬂrfm'li' timher V!g!dlﬂu
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iree species are enumerated below (Table VII).

Table VII

Important timber yielding plants
Name of the species Local name
Hard wood
Pterocarpus dalbergioides Padauk
Manilkara littoralis Khari Mahua
Albizia lebbeck Koka
Calophyllum soulattri Lalchini
Terminalia procera White Bombway
T bialata White chuglam
I manii Black chuglam
Artocarpus chaplasha Toungpeinne
Soft wood
Dipterocarpus spp. Gurjan
Pterocymbium tinctorium Papita
Botanical Name Local Name
Pterygota alata -
Bombax insigne Didu
Canarium euphyllum Dhup
Planchonia andamanica. Red Bombway
Sideroxylon longipetiolatum Lamba Pathi
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There are still a number of tree species which can be exploited for
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utifisation point of view (Table VIII).

Table VIII
Less known timber yielding plants

Name of the species

Famtly

Sageraea elliptica

Scolopia crenata

Xanthophyilum andamanicium

Annonaceae
Flacourtiaceae
Xanthophyllaceae

Cratoxylum formosum Hypericaceae
Sterculia macrophylla Sterculiaceae
Ailanthus kurzii Simaroubaceae
Garuga pinnata Burseraceae
Amoora rohituka Meliaceae
Dracontomeion mangiferum Anacardiaceae
Mangifera camplosperma Anacardiaceae
Adenanthera pavonina Mimosaceae
Chydenanthus excelsus Baringtoniaceae
Duabanga grandiflora Sonneratiaceae
E’Errameies nudifiora Tetramelaceae

The forest are endowed with a number of canes and bamboos which
grow abundantly as well as luxuriantly. They offer good raw materials
for cane industry. Important canes are : Calamus viminalis (Jungli beth),
C. pseudorivalis (Malay beth), C. andamanicus (Mota beth), C. basxi
lsaﬁf‘d Beth), and Korthalsia laciniosa (Lal Beth). Noteworthy Bamboo
Species are Bambusa schizostachyoides and Dinochloa andamanica.

Plants of major economic importance
Coconuts (Cocos nucifera) and Areca nuts (dreca catechu) are the

mMost important cash crops in these islands. Since the climate and rainfall
of the Bay Islands are identical to Maiay peninsula, rubber {Hevea
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brasiliensis) is being cultivated in plantations in Katchal and South
Andaman Islands. Kaju (Aracardium occidentale) grows well in these
islands and is widely cultivated.

The Nipa fruticans (Mangrove Palm) grows in large populations
in the mangrove creeks, well sheltered bays in the Andaman and Nicobar
Tl oode el e b o el o ab o ol e e Mo T oAl s BT DL
151Alldds alild UN LIS DAY 01 LU NIVETS dilll SLICRITLS M1 LIS AJTCal N I-oodr
Island. It might prove to be a species of great economic importance
in the extraction of alcohol.

Plants as food

The large orange coloured fruits of Pandanus andamanensium
{Pandanus leram) and Pandanus tectorius constitute the staple food of
the tribal population. These plants grow in large numbers in the coastal
beach forest. The fruits are boiled and the orange coloured pulp surround-
ing the individual fruit is separated and made into ‘Pandanus Cheese’
which is eaten with honey, The unripe fruits of Arfocarpus incisa (Nicobar
bread fruit tree) are cooked and eaten by the tribals in Nicobars. Tubers
of Dioscorea glabra and Tacca leontopetaloides constitute a part of the
food of the tribals. The unripe fruits of Canavalia turgida and Vigna
marina which grow commonly in the beach forest can be used as good
vegetable. Some important wild edible plants used by the various tribes
are given below (Table IX),

Plants of medicinal importance

Andaman and Nicobar Islands are known to harbour a rich wealth
of medicinal plants which is used for amelioration of people’s suffering,
A number of medicinal plants are used by the primitive tribes of Bay
Islands for curing various ailments, a few of them are given in Table X.

Table IX
Wild food plants used by the tribals of Bay Islands
Part used Name of the species Ni. Sh. On.
Balbs Dioscorea glabra . + +
Tabers Taccaleontopetaloides + + .

Caloacasia esculeria - + "
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Paﬁ used

Name of the speéi.es

Z

Sh.

On.

Fruits

Stem/Leaf

Morinda citrifolia

Nypa fruticans

Sterculia rubiginosa
Syzygium samarangense

L ¥ L L=

Annona squamosa
Pandanus leram
Artocarpus incisa

A. integrifolia
Baccaurea sapida
Careya pallida
Champereia griffithicma
Cyclea peltata

Hunteria zeylanica

lfnu;rbnrh s Hrwrle e
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Pometia pinnata
Salacia chinensis
Semecarpus kurzii
Ximenia americana
Ardisia solanacea
Calamus spp.
Citrus spp.
Terminalia catappa
T, manii
Flagellaria indica
Celosia argentea
Ipomoea aquatica

+ + + + + + + o+

+ + + + 4+ + + +

+ + + + +

+ + + +

Ni : Nicobarese,  Sh: Shompens,

On: Onge.
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Table X

List of Medicinal Plants Used by the Tribals of

AW EMTr, L W AW
ANGAMAR ang NICUDAD I51AOS

Name of the species Plant part Diseases

Adenia penangiana If Body and Chest pain

Adenostemma lavenia I Chest pain

Aerva lanata If Fever

Ageratum conyzoides if Piles, wounds, eye pain

Alstonia macrophylla rt, bk Fever, stomach ache

A. kurzii rt, bk Fever

Amomum fenzlii rh Fever, stomach disorder

Ardisia solanacea If Mumps

A. oxyphylla If Improve fertility

Argyreia hookeri if Swellings

Aristolochia tagala If Malarial fever

Blumea balsamifera If Cest pair

Breynia retusa If Swellings and pain

Caesalpinia bonduc sd M. fever, Colic pain

Callicewpa longifolia If Cuts, wounds

Calophyllum inophylTum If, Night blindness, bone
fracture, resin

Casearia grawiaefolia If Dysentery

Cassia alata i Skin diseases

C. occidentalis If Skin diseases, fever

Catharanthus roseus If Eye diseases

Celosia argentea If Cuts, Wounds

Claoxylon indicum If, Wounds, Headache

Clerodendrum inerme If Body and Joint pain

C. viscosum bk Malarial fever

C. paniculation If Ulcer, Wounds

Colubrina asiatica If Malarial fover

Cordia grandis If Stomach ache

Costus speciosus rh Asthma, anthelmentic,

If Stomach disorders
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Name of the species Plant part Diseases
Crataeva religiosa If Rheumattc pain
Croton argyratus sd Stomach disorder
Cycas rumphii bk Swellings
Desmodium umbellatum If Fever

Dischidia major If Bone fracture
Donax cannaeformis rt,If Fever, Spinal pain
Dracaena angustifolia if Stomach ache
Drynaria quercifolia if Anthelmentic, Body pain
Eclipta alpa wp Filaria, Jaundice
Eria bractescens If Malarial Fever
Erioglossum rubiginosum If,fr Antifertility
Eupatorium odoratum If Cuts, Wounds
Chromolaeng odorata

Eupherbia atoto If Uleer, skin diseases
E. hirta if Dysentry, wounds
Garcinla neryosa If Body pain

Globba marapyin rh Asthma, Eye trouble
Glochidion calocarpum sd Skin diseases
Glycosmis arboreq If Headache

Hedyo!is biflorg If Ulcer, Headache
Hernandia peliata If Ulcer, Headache
Hibiscus tiliaceys If Urinary trouble, Sores

plsnts of minor economic importance

Seeds of Cajophyilum inophyllum and Pongamia pinnata, are the
gource of 0il that can be used for burning etc, Tannin could be extracted
from the bark of Tepminalia bialata, T. catappa. Rhizophora mucronata
and Bruguiera gymporrhiza. The large, pinnately compound leaves of Nipa
and Cuf:nnut palms, and the grass Phragmites karka and Imperata
cylindrica offer excelient thatching and roofing materials. Fruits of
Barringlonia asigticg are powdered and used as fish poison. ‘Pan’ ieaf
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is obtained from Piper betel that grows wild and abundant in the
forests,

CONSERVATION

The nsular EPEHEE are generally characterised bya small gene pum,
reduced interspecific competition, inbreeding and small population size
by virtue of which they are more vulnerable to extinction due to habitat
destruction. The Bay islands being no exception to this, conservation of

I s TS, gy e, . [y sy rL sl mm avten Todias Acantam
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become inevitable for ensuring the preservation of species diversity. Mt.
Harriet in South Andaman and the Saddle Peak in North Andaman are
declared as national park and biosphere reserve respectively by Govern-
ment of India for habitat conservation in these centres of speciation. Apart
from this, Government of India has aiready declared Great Nicobar as
biosphere reserve. So far, the conservation strategies were species oriented,
As this may lead to overiapping the role of that particular species in the
ecosystem causing certain imbalances, it has become imperative fo give
due weightage to all the components of environment to cover the total
ecosystem., With the increasing population beyond carrying capacity and
recent spurt in developmental activities in the inhabited islands, several
measures are suggested by Saldanha (1989} to strike a balance between
development and conservation so that wild germplasm resources such as
canes, rattans, bamboos, orchids and timber yielding tree species are well
taken care of. Botanical Survey of india on its part has already brought
out 2 list of rare and threatened plants of Andaman and Nicobar Islands
in the form of Red Data Books for conservation purposes in its Botanic
Gagden at Port Blair where economically important endemic species such
as Myristica andamanica, Knema andamanica, Vanilla andamanica etc.,
are successfully propagated and grown, while local Forest Department has
been concentrating on in situ conservation of rattans, palms and ‘Tree
ferns’. Efforts are also afoot to grow several plant species of phyto-geo-
graphical significance and aesthetically important endemic orchid
species which are threatened in their natural habitats owing to habitat
deterioration,
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A view of forest in north Andaman islands

Deforestation in Great Nicobar islands
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Gnetum montanum : an interesting gymnosperm
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Saddle peak with scrub vegetation

L i e, B

Mt. Thullier : evergreen vegetation
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Heritiera littoralis with keeled fruits

Maugrove vegetation (Rhizophora mucronata)
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Vanilla andamanica : a climbing endemic orchid

Cyathea albosetacea * 'Tree Fern' from Great Nicobar island
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Knema andamanica - a wild nutmeg endemic to
Andaman and Nicobar islands

Casearia andamanica : a rare. endemic species
with fruits of bird's delicacy
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ANDHRA PRADESH

Y. Chandrasekaran
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Andhra Pradesh was formed more than four decades ago on st
November 1956. This is the 5th largest state in India both in area and
population with an area of 2,75,909 sq km. There is no comprehensive
work on the flora of this state until now. The state encompas the major

portion of Eastern Ghats with the highest hill tops reaching altitudes from
1300 t0 | 200 m. The recorded forest area (g fn 726 e km Andhra Pradech
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s administratively divided into twenty three dtstl‘l-:ts which are generally
grouped into three geographically distinct regions called (i} Circars or
Coastal Audhra with nine districts, (ii) Rayalaseema with four districts
and (iii} Telangana with ten districts.

(1)  Circars or Coastal Andhra consists of East Godavari, Guntur,
Knehnﬁ Hp”nrﬁ Prakasam. Srikakulam. Visakhanatnam

LRS- S R TN L= P LY B ar e re AR ANt EELY

Vlzmnagaram and We:st Godavari districts and covers a total land
area of 92,906 sq km and has a total forest area of 19,563 sq km.

(i)}  Anantapur, Chittoor, Cuddapah and Kurnool which cover a total land
area of 67, 299 sq km including a forest area of 15, 008 sq km comes
under Rayalaseema area.

(ii}) Telangana has the districts of Adilabad, Hyderabad, Karimnagar,
Khammam, Mahaboohnagar Medak, Nalgonda, Nizamabad, Ranga
Reddy and Warangal with a total land area of 1,14, 863 sq kin (forest

area 29,242 sq km) under it.

Krishna and Godavari are the major river systems in the state. The
Godavari is the fargest and the broadest river of South India. The
Tungabhadra is an important tributary of Krishna. Other important rivers
are Vennar Vamsadhara and the Nagavali, All these rivers are rainfed and

S uu ElCal cuunomlc Slgl'll[l!.-}ﬂ'lc!: DELHUSE UI lﬂt.‘rll' TILH H}FUI'DPDWEI ﬁl’ll:l.
irrigation potential.

Andhra Pradesh is bounded by Madhya Pradesh and Orissa on the
north, Bay of Bengal on the east, Tamil Nadu and Karnataka on the south
and Maharashtra on the west.
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Northern parts of Andhra Pradesh is mountainous with an annual
rainfall of 110 - 125 cm. In the southern parts of Andhra Pradesh, rainfall

comes down ta about 50 ¢m annually. The climate is generally hot and
humid. Rainfall in Andhra Pradesh is mainly by the south-west monsoon

and the north-east monsoon contributes only about 1/3 of the rainfall.

VEGETATION
L. COASTAL VEGETATION

The coastal vegetation of Andhra Pradesh is divisible into two sub-
groups viz. Strand and Estuarine. The strand vegetation 15 characteristic
with open, mat-forming pioneer species followed by scattered hetbs,
shrubs and trees dispersed along the relief beyond the high tide limit or
the back-shore region. This is further divisible into two substrata types,
namely Strand sand and Strand rock.

1. STRAND VEGETATION
() Strand sand

The strand sand vegetation along the sandy beaches exhibits
zonations distinguishable into open pioneer, closed herbaceous, middle
mixed and inner woodland zones.

(i) Open pioneer zone: This zone is the first in the supra tidal
region immediately preceding the drift line. In this, the vegetation is rather
sperse with a few plants like Jpomoea pes-caprae, Cyperus arenarius,
Launaea sarmentosa, Trachys muricata and Zoysia sp.

(ii) Closed herbaceous zone: Here, vegetation attains a little more
density with some mat-forming herbaceous plants, of which Jpomoea pes-
caprae, Crotalaria hebecarpa, Trachys muricata, Tribulus terrestris,
Portulaca oleracea, P. quadrifida, Perotis indica, Phyla nodiflora, Mollugo
nudicaulis, Gisekia pharnaceoides, Fimbristylis polytrichoides, Solanun:
surattense and Spinifex littoreus are common.

(iif) Middle mixed or bushy zone : There is mingling of
herbaceous plants with some sub-shrubby/bushy plants giving rise to a
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mixed vegetation in this zone. The commonly noticeable herbaceous plants
are Euphorbia rosea, Synostemon bacciforme, Geniosporum tenuiflorum,
Phyllanmhus rotundifolius, Borreria articularis, Zornia gibbosa, Coldenia
procumbens, Allmania nodiflora, Boerhavia diffusa and Asystasia
gangetica. Sub-shrubby/bushy plants found in the zone include: Crotalaria
linifolia, C.verrucosa, Tephrosia hirta, Tpurpurea, Opuntia dillenii,
Calotropis procera, Solanum trilobatum, Carissa spinarum, Jatropha
gossypifolia, Dodonaea viscosa and Clerodendrum inerme.

(iv) Immer woodland zone: This is chiefly dominated by tr
species hke Borassus flabellifer and Prosopis cineraria, Some climbers
like Gloriosa superba, Leptadenia reticulate, Pergularia daemia and
Hemidesmus indicus grow in this zone. At places, dense growth of
Pandanus odoratissimum with branching stems form an eye-catching
aspect. This zone gradually merges into wastelands and the cultivated fields

in the hinterland region in the coastal belt.
(b} Strand rock

This particular type of habitat is much limited to small strips at
Waltair and Poodimadaka where inland hillocks and their rocky promon-
tories project into the sea. The vegetation and flora are mostly a mixture
of coastal and inland plants occurring in the following zones.

(i) The wave-cut rocky humps and slopes: Rocky humps and
slopes are subjected to regular sea water inundation and get exposed only
during the low tide and support a rich growth of marine algae belonging
to the species of Padina, Sargassum, Enteromorpha, Caulerpa and Ulva.

(ii) Rocky relief slopping inland having a thin mantle of sand
in crevices, pot-holes and crannies: in this type, Blepharis repens,
Euphorbia thymifolia, Portulacca tuberosa, Crotalaria hebecarpa, etc. are
commonly met with.

(iii) Inland, gravelly/rocky habitat : The vegetation in this zone,
resembles a scree type characterised by spiny tiickets and herbs. Carissa
spinarum, Toddalia asiatica, Ziziphus oenoplia, Dichrostachys cinerea,
Maytenus emarginatus, etc., are the dominant shrubby species. The
common herbaceous plants are Hybanthus enneaspermus, Pavonia
zeylanica, Acanthospermum hispidum, Echinops echinatus, Caralluma
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attenuata and Acalypha indica. The common climbers in the zone are
Tvlophora asthmatica and Cissus quadrangularis.

2. ESTUARINE VEGETATION

In Andhra Pradesh, the mangrove vegetation which develops along
muddy tidal banks, is primarily restricted to the Godavari and Krishna
estuarine systems. The mangroves in Andhra region are few and conse-
quently the vegetational units or zonations are also restricted in number.

In Coringa and Guderu tidal estuaries of Godavari estuarine sys-
tem, on newly formed silt deposits in the intertidal region, the grass
Porteresia coarctata grows as a pioneer together with a few plants of
Avicennia and Sonneratia. Further interior, Avicennia alba and Sonneratio
apetala dominate forming a Avicennia -Sonneratia “crop”. Along the shel-
tered banks of side creeks near the estmarine mouth, well-grown trees of
Rhizophora apiculata, R. mucronata and Bruguiera gymnorrhiza are com-
mnnly noticeable. Further away from estuarine mouth, the vegetation is
composed of mangrove species like Avicemnia alba, A.maring,
A.officinalis, Aegiceras corniculatum and Cerfaps decandra. Behind this
Zone, under the influence of more fresh water uiﬂua, Excoecaria
agallocha, Hibiscus tiliaceus, Lumniftzera racemosa, Sonneratia apetala,
Xylocarpus granatum and Avicennia officinalis grow well giving a mo-
saic appearance. These trees are usually with climbers like Caesalpinia
crista, Dalbergia spinosa and Derris trifoliata, forming dense impen-
etrable thickets. [ponmoea macrantha and Sarcolobus carinatus are the
common climbers Clerodendrum inerme, dcanthus ilicifolius,
Myriostachya wightiona and Cyperus rotundus mostly grow along the
water margins. The upland dry “blank™ areas that li¢ behind and away
from tidal influx, support a sparse growth of halophytic species.

Not very far from the coastline in Sriharikota, in some undisturbed
areas, the vegetation is composed of tree species of Strychnos nux-vomica,
Terminalia arjuna, Hydnocarpus sp., Sapindus emarginatus, Albizia
amara and Tamarindus indicus and the shrubby zone is chiefly domi-
nated by Memecy!an umbellatum and Dodonaea viscosa. The common
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and Hemidesmus indicus. The margins of ponds are fringed with
luxuriantly growing dense thickets of Calamus sp. The above floristic
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composition suggests the existence of moist deciduous type of vegeta-
tion here in the past. Extensive plantations of Eucalyptus, Casuarina and
cashewnut exist now.

The vast mud flats/saline flats that occur particularly at places in
the vicinity of Kakinada, Machilipatnam and Tada (Pulicat Lake) support
sparse vegetation, composed of halophytic species like Suaeda maritima,
S. nodiflora, Salicornia brachiata, Sesuvium portulacastrum, Heliotropium
curassavicum, Enicostema hyssopifolia and Cressa cretica. The occurrence
of Exacum pedumculatum, Osbeckia zeylanica and an orchid Euwlophia
epidendraea on silty-clay loam saline flats adjoining the Pulicat Lake in
the vicinity of Tada is of considerabl. interest.

The mud flats along the creeks harbour of Avicennia maring,
Dalbergia spinosa, Derris trifoliata and Acanthus ilicifolius to give rise
to a secondary type of mangrove vegetation.

II. VEGETATION OF TELANGANA

In the Telangana region, teak occur in'pure formations or along with
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its associates in varying proportions. On well drained slopes rich with
deep loam teak may be represented to the extent of 30% to 50% or even
more, occasionally tending to form pure and gregarious formations. On
alluvial and dry shallow soils with bad drainage, the percentage of teak
goes down appreciably and that of the miscellaneous species likewise
increases. In very dry places and on trap and sandstone areas teak trees
become stunted and malformed or may even disappear altogether. Sandy
loam and loamy clay soils support a luxuriant growth of mixed forest
with abundance of teak associates. The common teak associates which
increase or decrease in preponderance with the corresponding decrease
or increase of teak are Acacia catechu, Adina cordifolia, Albizia
odoratissima, Anoegeissus latifolia, Bombax ceiba, Boswellia serrata,
Buchanania lanzan, B. angustifolia, Cleistanthus collinus, Diospyros
chioroxylon, D. exsculpta, D, montana, Dalbergia paniculata, D latifolia,
Dolichamdrone falcatus, Ebretia laevis, Phyllanthus emblica, Hardwickia
binata, Lagerstroemia parviflora, Lannea coromandelica, Madhuca
indica, Morinda tomentosa, Pterocarpus marsupium, Schleichera oleosa,
Strychnos potatorum, S. nux-vomica, Terminalia bellirica and T
crenulata.
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When the underlying rock is sandstone there s seen a preponder-
ance of Chloroxylon swietenia and Soymida febrifuga. On hard sandy soils
Acacia catechu is very common and on clay and clay loam where the un-
derlying rock is limestone, Azadirachta indica and Hardwickia binata
are quite frequent. On rocky and bouldery soils and also on laterite, gre-
garious patches of Xylia xylocarpa are often seen. In teak forest, the lower
storey is composed of Butea monosperma. Gardenia resinifera,
Holarrhena antidysenterica, Nyctanthes arbor-tristis, Xeromphis spinosa,
X. uliginosa etc. Cochlospermum religiosum is seen scattered throughout
in relatively open forest. Interspersed with arboreal vegetation, patches
of bamboos comprising mainly Dendrocalamus strictus are also seen
Bamboos may also be seen in some forest to the exclusion of all under-
growth, The undergrowth in relatively drier areas consists of grasses other
than bamboos.

There is a greater abundance of shrubby undergrowth and that of
woody climbers in the mixed forest having lesser percentage of teak; in
rich teak forest their frequency of occurrence is considerably reduced. The
common shrubs and woody climbers met with in these forest are Alangium
salvifolium, Annona squamosa, Butea superba, Calotropis giganiea,
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ovalifolium, C.decandrum, Dalbergia volubilis, Dodonaea viscosa, Dregea
volubilis, {Frewia hirsuta, Maytenus emarginata, Ochna squarrosa, Opilia
amentacea, Phoenix acaulis, Vemtilago maderaspatana, Woodfordia
Sfruticosa, etc. Along banks of the river Godavari Tamarix ericoides can

be seen in abundance.

Eroded ravines and denuded hill slopes strewn with boulders support
scrub vegetation. Acacia nilotica subsp. indica, Cassia auriculata,
Dodonaea viscosa, Gardenia nagida, Nyctanthes arbor-tristis, Prosopis
Julifiora, low and bushy forms of Streblus asper, Vitex negundo,
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habitats. Large clumps of Borassus flabellifer and Phoenix humilis are
frequently seen on eroded lands and afford a beatuiful landscape when
viewed from a distance. The flat wastelands are at times covered with
long stretches of Butea monosperma.

Deep inside the forest, herbaceous elements are quite meagre.
Among the species which are usually found along the sides of forest
patches on dried up streams mention may be made of the following: derva
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lanata, A. monsonia, Achyranthes aspera, Celosia argentia, Cassia tora,
C. occidentalis, Elytraria acaulis, Hemigraphis latebrosa, Indigofera
linnaei, Justicia diffusa, Lepidagathis cristata, Sida acuta, S. cordifolia,
§. cordata, Tephrosia purpurea, T. villosa and Tridax procumbens.

The species that are growing in or near water include Bergia
ammannioides, Cleome viscosa, Canscora diffusa, Hydrolea zeylamica,
Ludwigia hyssopifolia, Oldenlandia umbellata and Rotala densiflora.
Argemone mexicana has become a common feature near human habita-
tions and has spread to the fringes of forest and along streams.

Notabie parasitic species found on forgst trees in Telangana region
of Andhra Pradesh are Dendrophthoe falcaia, Korthalsella apuntia,
Scurrula parasitica and Viscum nepalense.

Paddy (Oryza sativa), Jowar (Sorghum bicolor) and Maize(Zea
mays) are the chief cereals cultivated throughout the entire Telangana
region. Paspalum scrobiculatum is also cultivated at times. Tobacco
(Nicotiana tabaccum) is the most important and extensively cultivated cash
crop of the area. Cotton is also cultivated, Parkinsonia aculeata is fre-
quently planted for hedge and grows often as an escape.

HI. VEGETATION OF RAYALASEEMA

The vegetation of Ravalaseema is treated here under the following
broad headings.

1. Scrub forest

2.  Deciduous forest

3. Dry evergreen forest and
4. Riparian vegetation

1. Scrub Forest

This type is usually confined to the bases of hills bordering villages
and generally in the much disturbed and degraded dry deciduous forest.
Amidst this type there are southern thorn forest with Acacia catechu var,
chundra, A. horrida etc., southern Euphorbia scrub forest with Euphorbia
antiquorum type are found in the eastern Nallamalais.
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The forest areas of Srisailam have been disturbed because of
large scale human interference. The following trees are common in this
type of forest, Atalantia monophylla, Balanites aegyptiaca, Dichrostachys
cinerea, Diospyros chloroxylon, Mayienus emarginata, Moringa
concanensis, Mundulea suberosa,Ochna obtusa var. gamblei, Cassia
glauca, etc.

In the Acacia type of forest, the following trees are comimon: Aca-
cia catechu var. chundra, A. horrida, A.leucophloea, A. nilotica subsp.
indica, Aegle marmelos, Limonia elephantum, Capparis divaricata,
Naringi alata, Murraya koenigii, Sapindus emarginatus, Soymida
febrifuga, Sterculia urens, Tamarindus indica etc. Murraya koenigii is
being commercially exploited for its leaves that are used in flavouring
curries. The shrubs of these forest includé Ehretia microphylla, Rhus
mysorensis, Securinega virasa, eic.

Many herbaceous species occupying large areas in different types
of forest occur throughout these forest. Tribulus terresiris occurs in much
disturbed places, often along bridle path..

Climbers, both herbaceous and shrubby, are common in degraded
and disturbed areas as well as along bridle path and near villages.
Cissampelos pareira. is common, as are Dioscorea pentaphyila and D.
tomentosa. Asparagus racemosus is commonly seen among bushes. Cissus
guadrangularis is confined to arid localities, mostly in plains. The com-
mon grasses of these areas are: Aristida depressa, A. setacea,
Melanocenchris monoica, etc.

2.  Deciduous forest

Champion and Seth (1968) treat 3 types of forest under this cat-
egory. They are southern dry mixed deciduous forest, south Indian moist
deciduous forest and slightly moist teak forest.

Southem dry mixed deciduous forest dominantly have the follow-
ing trees: Adina cordifolia, Anogeissus latifolia, Canthium didymum,
Cassine glauca, Dalbergia paniculata, Gardenia twrgida, Hardwickia
binata, Ixora arborea, Mallotus philippensis, Semecarpus anacardium,
Strychnos nux-vomica, Terminalia bellirica and Ziziphus xylopyra. Some
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of the common shrubs in these forest are Canthium parviflorum, Cissus
pallida, Desmodium pulchellum, Grewia hirsuta, Helicteres isora and
Woodfordia fruticosa. The common herbs of these forest are Crotalaria
calycing, Geodorum densifiorum, Globba bulbifera, Ludwigia perennis,
Plumbago zeylanica, Triumfetia rhomboidea and Uvaria picta. The her-
baceous and shrubby climbers of the dry deciduous forest are
Ampelocissus latifolia, Argyreia nervosa, Cayratia pedata, Celastrus
paniculatus, Derris scandens, Jasminum auriculatum, Ventilago
maderaspatana and Ziziphus rugosa.

South Indian moist deciduous forest have common trees like Careya
arborea, Derris indica, Dillenia pentagyna, Glochidion zeylanicum,
Oroxylum indicum and Trema orientalis. The common shrubs of these for-
est are Costus speciosus, Clerodendrum serratum etc. Barleria sirigosa,
Desmodium gangeticum, Emilia sonchifolia, Oxalis corniculata and
Pouzolzia auriculata are some of the common herbs. The bamboo,
Dendrocalamus strictus though not gregarious makes frequent clumps at-
taining gneathcight Rotalg mexicana subsp. pusilia - an ephemeral marshy
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of the grasses in these moist deciduous forest are Arundinella pumila,
Bothriochloa glabra, Centotheca latifolia and Sporebolus wallichii. The
common climbers and lianas of these areas are Bauhinia vahlii, Entada
rheedii, Pueraria tuberosa, Lygodium flexuosum, Dioscorea hispida and
Naravelia zeylanica.

3.  Dry evergreen forest

Dry evergreen forest often have several intermixed evergreen ele-
ments. These are confined to places near perennial water courses.
Canthium didynum, Drypetes sepiaria, Manilkara hexandra, Memecylon
umbellatum, Santalum album, etc., are found in such forest.

4.  Riparian vegetation

Tropical riparian fringing forest are found wherever streams and
rivers flow. The plants constituting such forest include Cleistanthus
patulus, Glochidion zeylanicum, Pongamio pinnata, Mangifera indica,
Barringtonia acutangula, Terminalia arjuna, Oroxylum indicum, Trema
orientalis, Celtis cinnamomea and Homonoia riparia.
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FLORISTIC DIVERSITY AND
PHYTOGEOGRAPHY

There is gradual transition in floristic composition from north to
south. Mahendragiri appears to be the transitional area where the
northern and southern elements are in the ratio of nearly 1: 1.5 (Kapoor,
1964).

Many plants of the Himalayas, Meghalaya and Assam are found in
the hills of Visakhapatnam district and some plants of Assam are found
in Kalahandi and Bailadila (Mooney, 1950). Of these, mention may be
made of Saussurea heteromalla, Polygala furcata, Sloanea sterculiacea
(large trees), Sapium eugeniafoiium (small trees), Bulbophyilum
densiflorum, Evlophia expianata, Forrestia mollissima var. glabrata.
Prunus jenkinsii (medium-sized tree), Chirita hamosa, RaphidopHora
decursiva, Beilschmiedia sikkimensis (medium-simd trees), Parabaena
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sagiiiaiq, Micuma nigricans, Anaphalis adnaia, Lysimachia uua'rngaua,

L. decurrens and Callicarpa macrophylla (Balakrishnan, 1964; Subba Rao
and Kumari, 1968, 1971, 1972).

Ensete glaucum a relict species found in Meghalaya, Burma, Thai-
land etc., was recorded from Visakhapatnam Hills by (Subba Rao and
Kumari, 1972).

Piants believed to be extant only in the Western Ghats are seen in
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Nothopegia racemosa, Syzygium malabarica, Glochidion ellipticum and
Debregeasia malabarica (trees), Xenacanthus pulneyensis, Pouzolzia
bennettiana (shrubs); Lobelia zeyiamica, Dicliptera zeylanica,
Plectranthus mollis, Pilea trinervia {(all herbs); Microstylis versicolor,
Polystachya flavescens (orchids).

Recent collections of various workers from the northemn rcginns of
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tribute additional data on the extension of their distribution in India from
south to north or vice-versa or from the Western Ghats to the Eastern Ghats.
In some cases these records help in bridging the present extensive gap in
distribution of these plants between the north and the extreme south. These
discoveries indicate the possibility of their occurrence in suitable inter-

vening habitats as weil, Thus the collection of Abelmoschus cancellatus,
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A. manihot var. pungens, Cajanus cajanifolia, Beilschmiedia sikkimensis,
Cyperus digitatus, Neodistemon indicum, Peucedanum nagpurensis and
Thalictrum foliolosum from this area establish the continuity of their dis-
tribution from extreme south to northern side of South India. Begonia
maiabar:’ca Bupleurum andhricum, Malaxis versicolor, Pilea trinerviq,
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chinensis are found to extend their distribution to further south. The other
interesting new records from this area are Commiphora caudata,
Debregeasia longifolia, Tropidia angulosa and Elatostema cuneata bridg-
ing the Svide gap in distribution between the southern and northern parts
of India; Geophila repens linking the gap between Western Ghats and
Khasi hills of Meghalaya; Murdannia elata joining the line of distribu-
tion from Eastern India through Andhra Pradesh (Eastern Ghats) to West-
ern Ghats; Ziziphus glabrata, the endangered orchid Vamilla wightiana,
Amorphophallus paeoniifolius and Ludwigia prosirata, establishing the
continuity of their distribution from Western Ghats to Eastem Ghats, It
is also interesting to note Fiscum heyneanum (Peddakond, East Godavari
district, ca 1361 m) extending its distribution furthet north from Chittoor
district. Liparis prazeri., usually found in restricted habitats on the hil)
tops of Western Ghats also found on Palagadda hill top of East Godavar
District. The discovery of Acacia decipiens, formerly known from
Myanmar and the Andamans, from Rampa hilis and Peddakonda of East
Godavari District (Rolla Rao, 1958), is of considerable phytogeographic
interest,

Such findings throw light on the urgent need to conduct intensive
studies in the forest of Andhra Pradesh that are getting depleted fast.
This is important because the data on their plant wealth is quite inad-
Equate at present.

ENDEMISM
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are underexplored. As such, specific comments on endemism and
speciation in the area cannot be made. Though, Chatterjee (1940) and
Nayar (1980) worked on endemism, no mention is made of the endemics
of Eastern Ghats, presumably for the reason stated above, There are sev-
eral endemic taxa in the flora of Eastern Ghats. Andrographis beddomei,
A. nallamalayana, Argyreia arakuensis, Boswellia ovalifoliolata, Cycas
beddomei, Euphorbia senguptae, Eriolaena lushingtonii, Kalanchoe
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cnerukondensis, Leucas mukerjiana, Memecylon madgolense, Pimpineila
tirupatiensis, Phyllanthus narayanaswamii, Stqurogyne perpusilia,
Strobilanthes circarensis, S. jeyporensis, Ioxocarpus roxburghii and
Chvaria eucincta are some of the endemic species of this state.

THREATENED AND RARE TAXA

Some of the threatened and rare plants of Andhra Pradesh are given

below:
Name of the species Family Distribution Remarks
Andrographis beddomei  Acanthacese  Nallamalai, No specimen
Kumool Dt; in MH.
Sankamalai
hitls,
Cuddapah
Dt.
A. nallamalayana Acanthaceae  Ahobilam,
Nallamalat,
Kurnool Dt.
Dicliptera beddomei Acanthaceae  Nallamalai, No specimen
Kurnool Dt. in MH.
Nilgiranthus circarensis  Acanthaceae  Hills of
Visakha-
patnam Dt.
- Ivamia eucincia Annonaceae Endemic to Not located
Ganjam Dt. after type
b il collection.
Brachystelma glabrwm  Asclepiadacese Cuddapah No specimen
hills in MH.
B. volubiie Asciepiadaceae Cuddapah No specitnen
hills in MH.



337

Name of the species

Family

Distribution Remarks

Baswellia ovalifoliolata

Phyilanthus

narayvanaswamii

Chrysopogon velutinus

Lericas mukerfiana

Memecylon madgolense

Pimpinelia tirupatiensis

Psitotum nudum

Cretum ula

Burseraceae

Euphorbiaceae

(ramineae

Labiatae

Labiatae

Umbelliferae

Psilotaceae

Gnetaceae

Tirupathi hills
Chittoor Dt.
Nallamalai,
Kurnool Dt.

Arala vallay
Aadand Voiivy

Visakhapatnam
Dt.

Dummakonda,
East Godavari
Dt; Cherukonda,
Visakhapatnam
Dt.

Cuddapah No specimen
in MH.

Cherukonda,
Visakhapatnam
Dt; Galikonda,
Araku valley.

Madgol hills
in Visakha-
ptnam Dt.

No specimen
in MH.

Japalathirtham,
Tirupath hills,
Chittoor Dit,

TRARS L AR

Galikonda {on  Not common

way to Araku),
Visakhapatnam
Dt.

Yisakhapatnam
Dt; Vizianagaram
Dt.
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ECONOMIC USES
Name of the species Parts used
Edibie plants
Polvaithia cerasoides Fruits

Helicteres isora
Grewia fillaefolia
Garuga pinnata
Ziziphus ocnoplia
Caesalpinia digyma
Casearia tomentosa
Melothriu heterophyiin
Webera edorata
Canthium parviflorum
Aerva lanata

Cleome viscosa
Mucuna niveq

Cassia ecccidentalis
Bauhinia purpurea

Medicinal Plants

Coceulus hirsutus
Cissampelos pareira
Argemone mexicana
Capparis zeylanica
C.sepiaria

Hibiscus vitifolius
Tribulus terrestris
Biophytum sensitivum
Ailanthes excelsa

Fried seeds

Fruits

Frints

Fruits

Seeds

Young roots

Fruits and rodts

Buds and tender leaves
Fruits and leaves
Leaves

Seeds

Cooked fruits

Leaves

Buds and tender {eaves

Roots
Plant
Seed oil
Roots
Bark
Leaves
Roots
Plant
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Name of the species

Parts used

Ziziphus oenoplia
Pongamia pinnata
Bauhinia purpurea
Melothria heterophylla

Roots
Leaves, bark, seed o1l
Roots
Roots

RESOURCES FOR PLANT BASED INDUSTRY

Plywood industry

Dalbergia sissoo
Lannea coromandelica
Mangifera indica
Terminalia beflirica
Toona ciliata

Paper pulp industry

R.ﬂ ] h'!l oSt O
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Pinus sp.

Eucalyptus sp.
Bauhinia vahlji
Cymbopogon flexuosus
Heteropogon contortus
Imperata cylindrica
Phragmites karka
Themeda arundinacea

Fibre industry

Abutiion sp.

Agave sisaling
Bauhinia vahlii
Ficus benghalensis
F. cuniag

Grewig sp.

Helicteres isora
Marsdenia volubilis
Milletia auriculata
Pergularia daemia
Urena lobata

Pencil industry

Alstonia scholaris
Gmeling arborea
Hymenodictyon excelsum

Matchwood industry

Albizia lebbeck

Alstonia scholaris
Anthocephalus chinensis
Bombax cebia
Buchanania lanzan

£ b aa1T o
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Euvodia luna-ankenda
Excoecaria agallocha
Ficus hispida

Garuga pinnata
Polyalthia longifolia
Spondias pinnata
Terminalia alata
Trewia nudifiora
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Wood carving and engraving
industry

Alstonia scholaris
Crataeva magna
- :
Lannea coromandelica
Murraya panicuiata
Phyllanthus embelica
Toona ciliata

Wrightia tomentosa

Aromatic plants

Cymbopogon citratus
(. flexuosus
C., maritima var. motia

Qil vielding plants

Derris indica

Pongamia pinnata
Muadhuca longifolia
Schiecichera olecsa
Shorea robusta

CONSERVATION

In accordance with the suggestions of the Indian Wildlife Board,
almost all State Governments have already set up State Wildlife Boards
to promulgate the Wildlife Protection Act. Widespread publicity to re-
move public apathy towards the cause of conservation of forest and pres-
ervation of wildlife is very important. The people down to those in the
remotiest villages must be made aware of the fact that forest and wildlife
have to be considered as valuable national assets and it is in their interest
o preserve them. This will yield great results and will be a necessary
psychological preparation for the effective protection of forest and wild-

life.
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Capparis zeylanica : a climbing thorny shrub; common in
Amangal forest range, Mahabubnagar Dist.

Pavetta indica : a small tree in deciduous forest; Mahabubnagar Dist.
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Southern dry deciduous forest : Mahabubnagar Dist.
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ARUNACHAL PRADESH

H.J. Chowdhery

The land of dawn it mountains - Arunachal, the NEFA (North East
Frontier Agency) of yester years is a thinly populated hilly state in the
castern most corner of India. !t is bounded on three sides by the interna-
tional border with Myanmar (Burma} to the cast, China to the north and
Bhuian to the west and Indian statc of Assam to the south. Arunachal
Pradesh extends over an area of 83,743 sq km and is the largest amongst
the seven north-eastern states. It's geographical location lies between 26°

28" and 29° 30’ north latitude and 90° 30" and 97° 30 east longitude.

Arunachal Pradesh is entirely mountainous except for a narrow strip
of plain land, situated adjoing to the state of Assam. The elevation of
hills, ranges from 20G m (Siwalik formatiens) from the plains of Assam
to 7750 m (the Himalayas), along the Tibet-China border. Arunachal
Pradcsh was cartier divided into 1- Aka hills, 2- Daphla hilis 3- Miri hills,
4- Abor hills and 5- Mishmi hills on the basis of a particular tribe inhabit-
ing a particular area. However, physiographically it can be divided into
three zones from south to north viz., (1) Sub Himalaya, (2) the Lesser
Himalaya and (3) the Greater Himalayas. The Sub-Himalayan zone con-
sists of Neogene molassic sediments (Siwaliks) whereas the Lesscr Hima-
layas comprises of Upper proterozoic to Lower Palacogene shelf sediments
(Bomdila Group, Buxa-Miri Formations) and the Greater Himalaya has
been characterised by para and ortho metamorphites and acid to interme-
diate igneous intrusions from precambrain to Tertiary agc (Sela Group,
Lumla Formation €tc.). The greater Himalayas are also characteristic in
having high peaks, reaching heights of 6000 m and above. Some of the

important peaks of the zone are Gorichen (7300 m), Kangto (7090 m),
N!.'lrnr‘]'\'.: R']TWE(??S'S m] Kl]IﬂﬂUrt ir'-f";d;:l ™ r‘hnmp ) ]1 ‘n‘l f-.l"q.d.d. nﬂ rte
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The six Pfi“':ipﬂl rivers in the state namely Kameng, Siang, Lohit,

Tirap, Subansiri t and Dibang receive water from their tributaries and
finally merge with the mighty Brahmputra in the plains of Assam.

The soils generally are of acidic nature and rich in humus with high
Percentage nfmtm_gﬁll They are sandy or sandy-loam, clay or mixed with
hEtemgcnﬂus matrix duc to erosion and depositions by the rivers, The soil



548

in plain areas of the vaileys is clay-ailuvium with rich organic matter con-
tents where as, the goils in the foothills are loamy or sandy or mixed.

The climate varies from place to place due to varied topography.
December and January are the coldest months and the temperature begins
to rise from the month of March and continues upto July-August, followed
by rainy season. However, in general the major parts of the state have
humid subtropical climate with wet summer and winter having average
maximum and minimum temperature of 29°C and 17.7° C and cold humid
in higher reaches with average maximum temperature of 21° C and mini-
mum being 2.4° C.

The average annual rainfali in the humid subtropical region is about
3000 mm where as it is 2100 mm in the cold humid., East Siang and the
adjoining areas of Lohit receive the heaviest annual rainfall whereas, West
Kameng experiences the lowest annual rainfall,

Arunachal is the home of more than 25 major tribes whose life is
closely associated with the forest through ages.

Nature has been extraordinarily kind and has endowed Arunachal
Pradesh with diverse flora. [t has the distinction to be referred to as the
“Cradle of flowering plants” In addition to the high degree of precipita-
tion and varying degrees of altitudinal variations from foothilils to high
Himalayan peaks, located at the junction of the Paleoarctic, Indo-Chinese
and indo-Maiayan biogeographic region, the flora is exceedingly rich and
varied abounding in some of the tallest trees, tree ferns, bamboos, a large
number of spectacular orchids, Rhododendrons, many curious, rare, en-
demic, primitive plants and a store-house of a large number of economi-
cally important species. The wide-ranging ecological habitats support
almost all types of vegetation and it is estimated that the flora of this
region will have ca 5000 species of flowering plants.

Despite its fabulous plant wealth this region was not able to attract
as many plant collectors, explorers as compared to other regions within
Eastern Himalaya which may be attributed mainly to its tough and inac-
cessible terrain. The exiensive as well as intensive plant collection and
survey work in the state was initiated after the reorganisation of Botanical
Survey of India in 1956, however, there are some important explorations
conducted prior to 1956 of which mention may be made of the following,
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H. Wilcox for the first time explored the Mishmee hills {Dibang
valley) in 1826, Griffith’s “Flora of Mishmi Hills” was based on the col-
lections made by him during October-December, 1836 which dealt with
900 species of flowering plants and 22 species of ferns and fern-allies.
Thomas J. Booth undertook several horticultural explorations between
1840-1850, from Bisnath (Assam) into the hills of Daphlas situated at the
south-eastern corner of Bhutan and described some Rhododendrons from
this areca, With the advent of 20th Century, the plant explorations in this
region gained momentum which resulted in the publication of some
important floristic accounts of this region viz., “On the Botany of Abor
Expedition” 1.H. Burkill (1924-1925); * Botanical Expedition in the
Mishmi Hills” Kingdon Ward (1929-1931): “Lohit Valley” Kingdon Ward
{1953) and “A sketch of the vegetation of Aka Hills” based on the col-
lections of N.L. Bor (1931-1934) and it included 1549 species of flower-
ing plants, 9 species of Gymnosperms and 58 species of Ferns and Fern
Allies, S.K. Deka from Assam , Forest Department, in 1951 and K.
Srintvasan in early 1955 surveyed along the Rupa valley in Kameng dis-
trict, In the late 1955, R.S. Rao undertook plant exploraticns along the
Rupa and Dirang valley upto Se La in Kameng district and Apatani val-
ley and surrounding areas in Subansir district.

With the inception of the Eastern Circle of Bothanical Survey of
India at Shillong, various parts of Arunachal namely Kameng, Subansiri,
Siang, Lohit, Tirap, etc., were surveyed by the botanists of Botanical Sur-
vey of India, Shillong for its vegetational wealth, of which Contributions
made by R.S. Rao and Panigrahi (1958-1959); R.S. Rao and Joseph
(1958); Panigrahi and Naik (1959); D.B. Deb (1961); Sastry (1964, 1965,
and 1966); Joseph (1964, 1969); A.S. Rao (1969, 197() and D.B. Deb
and R.M. Dutta and botanists from Botanical Survey of India, Itanager
are worth mentioning,

Apart from these, Sahni (1964,1969) has also made valuable con-
tributions to the Flora of Arunachal Pradesh.The plants of ethnobotanical
signifiance were rcorded by various wokers Anonymous (1976), Pal
(1984), S.K. Jain (1981), Pal and Thothathri (1987), Haridasan et al.
(1990) and Chowdhery (1996} from the area.

VEGETATION

Based on the climatic conditions and altitude the vegetation of
Arunachal Pradesh can broadly be classified into five major types, and a
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sixth type being the Secondary forcst, which arc developed in the place
where the primary forest have been lost or degraded due to adverse
biotic and abiotic factors. The five main forest/vegetation types, viz. the
Tropical forest, Subtropical forest, Pine forest, Temperate forest and
Alpine forest, are briefly dealt below.,

1.  Tropical Forest

These type of forest occur upto 900 m elevation all along the foot
hills of the state and are full of economically important plant species. These

are furthar dividad intn tara enhtvnec
LW LWl Fll%Wh AR W L% Wil AELLYWF LT W U“VEJFUIJ

"(a) Tropical Evergreen Forest : Based on the species composi-
tion these forests can be further subdivided into  South Bank Tropical
Wet Evergreen Dipterocarpus forest and North Bank Tropical Evergreen
Nahor-Jutli forest as follows.

(i) South Bank Tropical Wet Evergreen Dipterocarpus Forest:
Corresponding to Assam Valley, tropical evergreen forest (Champion and
Seth, 1968), these forest occur in Tirap and parts of Lohit district on the
southern bank of Brahmnutra between 150-600m altitude, Thesge forest
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are rich in species diversity and have a distinct three storied pattern,

The top canopy is occupicd by large trees with an average girth of
2-5m and hight of 30-50m. Dipterocarpus retusus, Shorea assamica,
Altingia excelsa, Tetrameles nudiflora, Terminalia myriocarpa, Ailanthus
integrifolia etc., are some of the typical elements of this storey.

Second storey is composed of tree species gregariously forming a
close canopy are about 20- 30m tafl. Some of the common species are
Talauma hodgsonni, Mesua ferrea, Terminalia citrina, Turpinia nepalensis,
Dysoxylum alliarium, Elaeocarpus aristatus, E. sphaericus, E. rugosus,
Vatica lanceaefolia, Sapium baccatum, etc.

The third canopy is occupied by species which are upto 5m tall,
Ardisia spp., Blastus cochinchinensis such some species are Maesa indica,
Strobilanthes, Boehmeria spp., Gnetum gnemon, Livistona jenkinsiana,
tree fems (Cythea spp.), Impatiens spp., Musa spp. and members of the
family Araceae. Among the Lianas and climbers- Raphidophora spp.,
Mucuna macrocarpa, Thunbergia spp., Piper spp., Dioscorea spp.,

Hodgsonia macrocarpa are prominent. The epiphytic species are very
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common and consist of a large number of Orchids and species of femns
along with deschynanthus spp., Hoya spp., Dischidia spp. etc. The abun-
dant growth of herbaceous flora is seen during monsoon season.

(i) North Bank Tropical Evergreen Nahor-Jutli Forest: These
forest corresponds to the Upper Assam Valley Tropical Evergreen forest
(Champion and Seth, 1968). Such forest are rich in species diversity and
occur upto an elevation of 900m in East and West Kameng, Lower and

| L PR P ok nened LA mot B dmee e H Sy tha varhases hanl ~F
UPPE! SLIDATISIH iy L.rﬂbt dild ¥¥ Lol slalg LH.DH. Hvl--b QT UH-' TivH Ll 1l Ledlihe W01

Brahmputra. Many trees of these forest are buttressed.

The top storey is occupied by the tree species which are usually 20-
40m tall and 2-3.5m in girth. Alingia excelsa, Quercus milroyii, Syzygium
Sformosum, Mesua ferrea, Cinnamomum glaucescens, Canarium strictum,
Engelhardia spicata, Sapium baccatum, Elaeocarpus spp., Castanopsis
spp., Echinocarpus assamica, etc., are the dominant species.

The species of the second storey are 15-25m fall and the dominant
species are Mallotus nepalensis, Sterculia hamiltonii, Gynocardia odorata,
Turpinia nepalensis, Polyalthia jenkinsii, Saurawia cerea, Antidesma
acuminatum, etc. Similary the dominant taxa of third storey are upto 5m
tall and include spccics like Maesa chisia, Ixora spp., Clerodendrum
wallichii, C. viscosum, Calamus spp., Elatostemma spp., Polygonum spp.,
Impatiens spp., Boehmeria spp., Phrynium pubinerve, Globba clarkeii,
etc. Entada spp., Chonemorpha fragrans, Gnetum scandens, Gouania
tiliaefolia, Beaumontia grandifliora, Raphidophora spp., Pothes spp.,
Hodgsonia macrocarpa are other important climbing species in these

forest,

The forest with tall, dense tree species provide ideal conditions for
the profuse growth of epiphytic flora. Some of the most common species
U;lﬁng to genera fief“;'d.’:’a‘, ﬂ&ffﬁg“yﬁf L,ymummm, Dendrobium, Eria,
Oberonia, Pholidota, Rkyachosiylis, Phalaenopsis etc. Similary common
ferns here are the species of Asplenium, Drymoglossum, Colysis,

Nephrolepis eic.

Apart from the epiphytic species, trees in these forest are infested
with lianas and chmbers of various kinds, The most significant amongst
them are the species of Acacia, Derris, Clematis. Dischidia,
Gymnostemma, Mucuna, Mezoneurom, Piper, Raphidophora, Pothos,
Thunbergia, Tetrastigma, Trichosanthes, Toddalia, Unona, Vitis, etc.
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Species of Calamus and Enfada are commonly seen stretching long dis-

tances from one tree 1o another.

The forest floor is covered by a rich growth of herbaccous flora
specially during the rainy season. Some of the common herbaceous ele-
ments of these forest are Begonia spp., Commelina spp., Chirita spp.,
Polvgonum spp., Oxalis corniculata, Deeringia amaranthoides, Exacum
tetragonum, Floscopa scandens, Lindenbergia indica, Lobelia pyramidalis,
Murdannia nudiflora, Rhynchoglossum obliquum, Asystasia neesiana eic.
along with terrestrial orchid species of Gooedyera, Calanthe, Phaius,
Malaxis, Habenaria etc. The bamboo orchid Arundina graminifolia is
common along the road sides on hill slopes. Angiopteris evecta an
endangered gaint fern is also seen with it fronds measuring upto 5m in
length. Other common fern and fern allies are Preris, Diplazium,
Lyecopodium, Selaginella, Equisetum spp. Root parasites like Balanophora
dioica and saprophytes such as species of Epipogium, Galeola,
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The other conspicucus efements of these forest are the rhizomatous
monocotyledons, which are represented by the species of Taceca, Arisaema,
Colocasia, Gonatanthus, Hedychium, Zingiber, Ammomum , Curcuma,
Phrynium, Musa, etc.
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the foot hills and river banks upto an altitude o in all the districts
of the state. The top conopy of these forests is generally consists of
deciduous trees, whereas the lower stories are dominated by evergreens.
Such forest are known for their commercially important timber species.
Based on the floral constituents, this type is again sub-divided into two

distinct subtypes, Low hills and Plains Semi-Evergreen forest and Riverine
Semi vargr‘rm!n farast
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() Low Hills and Plains Semi-Evergreen Forest ! This type
corresponds to Assam alluvial plains semi-evergreen forest and Himalayan
light alluvial semi-evergreen forest (Champion and Seth, 1968).

The top canopy is represented by 30-40 m tall trees viz., Acrocarpus
Jraxinifolius, Ailanthus integrifolia subsp. calycina, Altingia excelsa,
Artocarpus lacucha, Cananum strictum, Castanopsis spp., Chukrasia
tabularis, Bombax ceiba, Bischofia javanica, Cinnamomum glaucescens,

Dillenia indica, Duabanga grandiflora, Dysoxylum spyp., Elaeocarpus
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aristatus. Firmiana colorata, Gmeling arborea, Phoebe goalparensis,
Pterospermum spp., Sterculia villosa, Stereospermum chelonoides,
terminalia mycriocarpa, Tetrameles nudifiora, etc.

The trees of the second storey are 15-25 m tall and represented by
dominant species like Crateva nurvala, C. refigiosa, Croton chlorocalyz,
Ficus spp., Gynocardia odorata, Litsea panamoaja, Picrasma javanica,
Meliosma simplicifolia, Talauma hodgsonii, Saurauia cerea, Syzygium
spp., Turpinia nepalensis, etc.

The next story of small trees and shrubs upto 10 m tall comprises
the prominent species of Ardisia, Boehmeria, Capparis, Clerodendrum,
Strobilanthes, etc.

The ground floor is dominated by a2 large number of small shrubs
and herbs like species of Phlogacanthus, Ageratum, Impatiens spp., Costus
speciosus, Arisaema spp., Amorphophalus spp., Colocasia spp., Phrynium
Spp ., €i¢.

Entada scandens, Conocephalus cochinchinensis, Gouania
tiligefolia, Roydsia suaveolens, Thunbergia spp., Stixis suaveolens etc, are
some of the common liana and climbers. Ephiphytes are not common how-
ever, certain species of Dendrobium, Papilionanthe teres, Hoya spp., and
some polypodiaceous ferns are found ta occur scarcely in such forest.

(ii) Riverine Semi-Evergreen Forest : Cormresponding to East
Himalayan moist deciduous forest and Eastern hillock forest (Champion
and Seth, 196R), these forests occur along the river banks, riverine plains.

and swamps. The trees in these forest are generally deciduous, buttressed
and lack a dense canopy.

The upper storey of these forest having 25-40 m tall trees comprises
the common species such as Albizia spp., Artocarpus spp., Bischofia
javanica, Bombax ceiba, Canarium strictum, Dalbergia sissoo, Dillenia
indica, Daubanga grandiflora, Lagerstroemia speciosa, Radermachera
gigantea, Sterculia villosa, Terminalia bellirica, T. myriocarpa, et

The second storey is generally not found in such forest but some-
times small trees which are 10-20 m tall may form a second storey. The
dominant species in such cases are species of Magnolia, Ficus, Litsea,
Meliosma, Turpinia nepalensis, Talauma hodgsonii, etc,
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he forest floor covered with Prc fuse EIUWHI of shrubs and herbs
usually comprises the species of Myrm_}a. Randia, Costus, ffedvchium,
Calamus and various grasses.

2. Subtropical Forest

These forests occur in all the districts between the altitude of 900-
2000 m and also floristically are rich in species diversity,

The top canopy of such forest is occupied by 25-40 m tall trees,
dominated by species like Acer oblongum, Actinodaphne obovata, Alnus
nepalensis, Beilschmiedia roxburghiana, Bytineria grandifolia, Callicarpa
arborea, Castanopsis indica, Dichroa febrifuga, Engelhardia spicata,
Ficus spp., Kydia calycina, Magnolia pterocarpa, Manglietia insignis,
Prunus nepaulensis, Quercus spp., Saurauia panduana, Schima wallichii
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The next storey is composed of [0-20 m tall trees and dominated
by the members of the family Araliaceae and Sauraniaceae associated with
the species of Hvdrangea, Turpinia, Capparis multiflora, Lepisanthes
senegalensis, Photinia integrifolia, etc.

The third storey consists of small trees and shrubs that are upto 10
m tall. Some such species are Eurya acuminata, Myrsine semiserrata,
Ardisia spp., Camellia caudata, Symplocos sp., Luculia sp., Oxyspora spp.,
etc.

The ground flora formed by the dense growth of small shrubs and
herbs is represented by the species like Cassia mimosoides, Dianella
ensifolia, Drymaria diandra, Eurya acuminata, Lasianthus longicauda,
Mahonia acanthifolia, Plectranthus griffithii, Rosa indica, Solanum
erianthum, Sophora acuminata, Tephrosia candida, Vernonia saligna, Vi-
burnum foetidum, Begonia spp., Impatiens spp., Oxalis spp., Campanula
spp., Lobelia spp., viola spp., etc. Species of Clematis, Naravelia,
Jasminum, Codonopsis, Crawfordia and Holboellia iatifolia, Tinospora
sinensis are some of the common climbers of these forest. Among the
straggling shrubs met are Actinidia callosa, Argyreia wallichii,
Clerodendrum spp., Combretum pilosum, Maesa spp., Phlogacanthus spp.,
Rubia cordifolia, Rubus moluccanus, Zanthoxylum oxyphylum etc,
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The prominent herbs are Anaphalis adnata, A. busua, A. contorta,
J"IHEFHUF.IE VE!HUIIH, Lumpunmu nnuaiunu L.aﬂf{i({?ﬁ:!ﬂt' HI-‘".!!H.‘.H L}fiﬂgiﬂjﬁﬂfff
glochidiarum, Exacum tetragonum, Inula cappa, Justicia khasiana,
Osbeckia stellata, Plantago major, Polygonum spp., Potentilla spp., Viola
spp. and species of terrestrial orchids like Goodyera, Habenaria, Malaxis,
Phaius, Diplomeris, Calanthe, etc. and many species of ferns and

Brasses.

These forests also abound in good diversity of epiphytic flora, com-

pristng a variety of ferns such as the species of Aspienmm, Drynaria,
Lepisorus, ete,, and a large number of orchids species like of Cymbidium,

Hr;fhnnhu”um Dendrabium, Fn;:fnm He, (Tloicactoma aerhilus Hrnﬂ
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Oberama, etc.
3. Pine Forest

These forest occur between 1000- 1800 m elevation and extend both
in the subtropical and temperate belts mostly in the rain shadow areas.
The three different species of Pinus found in these forest are Pinus
roxburghii, P. wallichiana, P. merkusii which form either pure stands or
in assoclation with Quercus spp., Prunus sp., Alnus nepalensis, Betula
alnoides, Tsuga dumosa, etc. However, these forest are poor in species
diversity.

The species of the top storey are Pinus roxburghii, P. wallichiana,
Pinus mercusii, Tsuga dumosa, Betula alnoides, etc.

The next storey species are 10-15 m tall and represented by Lyonig
ovalifolia, Alnus nepalensis, Rhus javanica, Quercus spp., etc.

Amongst the available shrubs and herbs the species of Rubus, 4juga,
Desmodium, Coriaria, Luculia, Elsholtzia, Indigofera, Pogostemon,
Prunella, Potentilla, Plectranthus, etc., are more prominent. The climb-
ers are not common but species of Clematis, Smilex, Vitis are occassionally
seen. The epiphytic species are extremely rare except for few species of
orchids and fems.

4, Temperate Forest

These forests occur in all the districts in the form of a continuous
belt between 1800-3500 m altitude. Based on the constituent species these
forest divided into two types.
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(a) Temperate Broad Leaved Forest : These forests corresponds
to East Himalayan wet Temperate {orest with its subtypes e.g. Lauraceae
torest; Bak oak forest; High level oak forest and Naga hill wet temperate
forest as classified by Champion and Seth (1968). Such forest occur be-
tween 1800-2800 m in calder regions.

The top canopy is represented by 20-30 m tall trec species like

frovnne Tamallaca Adoow bankorsi A ablaserisss A pAootineah | £ Y
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alnoides, Exbuckliandia populnea, Castanopsis spp., Quercus glauca,
Magnolia campbellii, Michelia spp., Rhododendron arboreum, Populus
ciliata, Euonymus sp. etc.

The middle storey is dominated by 3-15 m tail tree and shrubby
species like flicium griffithii, Acer spp., species of Pyrus, Prunus, Spiraca,
Acer, Symplocos and Rhododendron, Lyonia ovalifolia, Corylopsis
himalayana, Myrsine semiserrata, Berberis wallichii, Mahonia spp.,
Ardisia spp., Caryopteris odorata, Debregeasia longifolia, Vaccinium
sprengelil, etc.

The ground flora is mainly consist of herbaceous species belonging
to genera Begonia, Carydalis, Sedum, Arisaema, Drymaria, Polygonum,
Potentilla, Fragaria, Cardamine, Carpesium, Oenanthe, Pilea, Rorippa,
Stellaria, Rhodiola etc. Climber and twiners are extremely rare in these
forest except for Clematis spp. and Heolbelia latifolia which are
occassionally seen in such forest.
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between 2800-3500 m altitude. They are termed as East Hlmalayan mixed
coniferous forest, Abies delavayi forest and East Himalayan subalpine
birch/fir forest by Champion and Seth (1968). These forest are dominated
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like (i) Tsuga dumosa - Pinus wallichiana - Rhododendron, Tsuga dumosa-
Abies spectabilis, Tsuga dumosa Taxus wallichiana - Abies spectabilis
or sometimes pure stands of Cupressus torulosa are encountered, (i) Abies
spectabilis - Taxus wallichiana, Abies delavayi, (iii) Picea spinulosa - Larix
griffithiana, Picea spinulosa - Abies delavayi, Abies spectabilis, (iv) Abies-
Juniperus.

T
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The shrubby layer in such forest is represented by Berberis asiatica,
B. wallichiana, Mahonia spp., Evonymus spp., Eurya acuminata,
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Gaultheria fragrantissima, Photinia integrifolia, Vaccinium venosum and
Viburnum odorsatissimum etc.

The herbaceous flora is mostly seasonal due to heavy snow fall dur-
ing winter months. The most common species belong to genera Corydalis,
Cassiope, Primula, Pedicularis etc.

The temperate coniferous forgst are always found above the tem-
perate broad leaved forest but it is surprising to observe a nearly reverse
sequence of association at Tale Valley lower subansiri where broad leaved
elements occur at higher elevations and conifers at the valley bottom.

5.  Alpine Forest

These occur between 4000-5500 m altitude and correspond to Al-
pine pasture, Dry alpine scrub, Dwarf Juniper scrub etc., of Champion
and Seth (1968). However, between the temperate forest and alpine zone
there exist subalpine zone (between 35004000 m). This subalpine zone
is characterised by tree species like Abies, Cupressus, Juniperus, Larix,
Pinus, Rhododendron, Taxus, Tsuga and shrubs like Berberis, Eurya,
Gaultheria, Photinia, Vaccinium etc. Beyond 4000 m for the major part
of the year the alpine region remains covered under thick show cover and
the plant activity is restricted for a very short period when this snow cover
melts. The vegetation in this region is scarce and is in the form of bushy,
low lying or creeping shrubs/bushes, and a large number of herbs and
grasses with brightly coloured, attractive flowers giving this region a
unique appearence. Among the bushes and shrubs Rhododendron
anthopogan, R. nivale, etc., are prominent. The herbaceus diversity is rep-
resented by the species of Saxifraga, Sedum , Primula, Polygonum,
Arenaria, Gentiana, Rheum, Aconitum, Meconopsis , Saussurea, Aster,
Rhodiola, Anemone, Anaphalis, Epilobium, Pedicularis, Cypripedium and
many others.
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Secondary Forest

The impact of various adverse factors both biotic and abiotic on
virgin forest has resulted into a vegetation, having different type of
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composition from that of primary ones is refered ususlly as secondary
vegetation or forest. Depending upon their floristic components these are
further grouped in to (i) Degraded forest (i1} Bamboo forest and (iii) Grass
lands as follows

{a) Degraded Forest: As compared to the original primary forest
these degraded ones have a very low species diversity and are generally
dominated by weedy shrubs and inferior quality of trees. Of the commaon
trees the species of, Bauhinia, Callicarpa, Glochidion, Macaranga,
Mallotus are more prominent, whereas, Capparis, Clerodendrum, Croton,
Eurya, Randia, Rubus, Viburnum species are common shrubs associated
with weeds like Ageratum, Eupatorium, Mikania, etc.

(b) Bamboo Forest :These type of secondary forest mostly occur
in the areas which were abandoned after “Jhum” cultivation. The common
bamboo species are Arundinaria sp., Bambusa pallida, B. tulda,
Cephalostachyum latifolium, Chimonobambusa callesa, Dendrocalamus
hamiltonii, D. hookeri, D. strictus, Phyllostachys spp., Pseudostachyum
polymorphum, etc.

{¢) Grassiands: Generally formed due to the practice of “Jhum”
cultivation or sometimes due to forest fires at higher altitudes or over
grazing. More commonly seen grasses here are Arundinelia bengalensis,
Chrysopogon aciculatus, Eragrostis tenella, E. uniolodes, Hackelochlaa
granularis, Imperata cylindrica, Paspalum spp. Saccharum
arundinaceum, S. spontaneum, Sacciolepis interrupts, Setaria palmifolia,
Themeda caudata and Thysanolaena maxima found in association with

sedged like Cyperus spp., Fimbristylis sp., Scirpus sp., etc.

Alisma piantago, Eriocaulon puzulaefolium, Monocharia vaginalis,
Polygonum alatum, Potamogeton nodosus, Sagittaria sagittifolia, Sanicula
eurgpea, Utricularia bifida, etc., are some of the common hydrophytes
growing in the marshes, roadside pools, nallas and paddy field.
Zeylanidium the liverwort like plant of the family Podostemaceae grows
underwater on the stones and boulders in the fast running streams at lower
altitudes. Its occurrence in Arunachal Pradesh represents the northernmost
distribution of this family in India.
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Weeds

In areas where the primary vegetation has been destroyed or modi-
fied due to various adverse factors or lands abondoned after “Jhum” cul-
tivation, a variety of weedy species make their appearence and colonize,
Some of the most common weeds in such places are Adenostemma lavenia,
Ageratum conizoides, Bidens biternata, Cuphea salicifolia, Cuscuta
reflexa, Cyperus brevifolius, Emelia sonchifolia, Erigeron bonariensis,
Lupatorium odoratum, Galinsoga parviflora, Gynura crepidioides,
Hedyotis scandens, Laggera crispata, Lantana camara, Ludwigia
octovalvis, Mikania cordata, Mitracarpus verticillatus, Polygonum spp.,
Richardia scabra, Scoparia dulcis, Sida rhombifolia, Solanum khasianum,
Spilanthes paniculata, Urena lobata, Vernonia cinereq, eic,

GYMNOSPERMS

As compared fo the cold loving and drought resistant flora of West-
ern Himalaya where large populations of conifers like Pinus, Cedrus,
Abies, Picea etc. occur, the Eastern Himalayan (Arunachal Pradesh) flora
is warm and moist loving due to which pure stands of coniferous forest
are not common still it is the only state which has the maximum number

of living collection of Gymnosperms. The sub-tropical and temperate belt
provide the most suitable habitat for their growth and abundance.

Eighteen genera and 33 species of Gymnosperms have been re-
Ported from Arunachal Pradesh of which about 8 genera and 12 species
are introduced and cultivated. Some of the known Gymnosperms taxa
from the state are Cupressus cashmeriana, C. corneyana, C. torulosa,
Juniperus indica, J. recurva, Cephalotaxus griffithi, Gretum montanum,
Abies delavayi, A. densa, A. spectabilis, Cedrus deodara, Larix
griffithiana, Picea brachystyla, P. spinulosa, Pinus armandi, P. bhutanica,
P. merkusii, p. roxburghii , P. wallichiana .P. wallichiana var. parva, Tsuga

dumosa, Podacarpgus neriifolius, Amentotasum assamica and Taxus
wallichigna,

PHYTOGEOGRAPHICAL AFFINITIES

" Clarke (1889) based on his studies on the distribution of the fam-
tly Cyperaceae (Carex) suggested that Eastern Himalaya and Assam are
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distinct subareas. Hooker (1906} 1 his botanical divisions of India treated
Eastern Himalaya as a separate arca while he piaccd major paris of
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Shillong plateau, Naga and Manipur hills with Myanmar., He concluded
that the rich floristic diversity of the Indian subcontinent is mainly due to
the migration of plant species from different adjcinting countries like China
Malaya in eastern and southern; Europe, Siberia and Tibet in northern
and Africa, Oriemal and Europe in the western region. He recognized 3
main phytogeographical divisions of India.

1.  Himalayan division - with European and Siberian elements,
2. Eastern division - with Chinese and Malayan elements,

3. Western division - with African, Oriental and European elements.

Rao (1974) phytogeographically considered Arunachal Pradesh as
a part of Assam. He has drawn close affinities between the flora of Assam
and Myanmar and treated them as a part of the Eastern border lands
comprising mostly the tertiary mountains with highly humid tropical
climate and remarkably diverse flora and vegetation. Biogeographically
Assam and north Myanmar represent a highly transitional region where
large scale commingling of the Asiatic and Indian Peninsular Floras has
occurred. Takhtajan {1986) placed Arunachal Pradesh in the Eastern
Himalayan Province within Eastern Asiatic region of Boreal sub-kingom
along with parts of eastern Nepal in the west upto Kali river valley,
Darjeelijng, Sikkim, Bhutan, large parts of Assam Himalaya, certain
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The flora of Arunachal Pradesh has close affinities with tropical
South-East Asian-Malayan, temperate Himalayan-Chinese and Japanese
floras and has some elements comimon with peninsular India, Sri Lanka
Tibet and Enre-Siberian region.

South-East Asian-Malaystan affinities : The flora of Arunachal
Pradesh abounds in species which are typical of tropical South-East Asian
region viz., Myanmar, Thailand, Indo-China, Malaysia and Indonesia.
Those elements gradually decline as one moves westwards. Following
are some of the species which occur in Arunachal Pradesh as well as South-
Cast Asian region.
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Actinidia callosa, Ampelocissus barbata, Antidesma accuminatum,
Bauhinia purpurea, Bischofia javanica, Brassaiopsis glomerulata, Carallia
brachiata, Crateva religiosa, Debregeasia longifolia, Dendrobium
ageregatum, Duabanga grandiflora, Engelhardia spicata, Eria paniculata,
Exbucklandia populnea, Firmiana colorata, Hedychium coccineum,
Hodgsonia macrocarpa, Lepisanthes senegalensis, Lithocarpus elegans,
Mangifera indica, Meliosma simplicifolia, Michelia champaca, Mucuna
nigricans, Musa balbisiana, Oroxylum indicum, Procris crenata, Spondias
pinnata, Talauma hodgsonii, Tetrameles nudiflora, Toona sureni, Trevesia
palmata, Vernonia volkameriaefolia, etc.

Himalayan-Chinese-Japanese affinities : Arunachal Pradesh
harbours many ‘Himalayan’ ‘Chinese’ and ‘Japanese’ phytogeographic
elements which overlap between these regions making it difficult to draw
clearcut boundaries. Stanton (1972) has shown that even within Himalayan
region there exist distinct ‘Eastern’ and ‘Western’ elements. The eastern
elements are mostly confined to Fastern Himalaya and have many species
common with China and the number of such species increases eastwards
and sharply decreases westwards, Species like, Betula alnoides, Callicarpa
rubella, Cardamine griffithii, Cinnamomum obtusifolium, Dalbergia
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Lonicera adenophora, Magnolia campbellii, Meconopsis napaulensis,
Michelia doltsopa, Millettia cinerea, M. pachycarpa, Neillia rubiflora,
Osmanthus suavis, Panax pseudoginseng, Potentilia griffithii,
Rhododendron micromeres, R. neriiflorum, Rubus fragarioides, Salix
Sikkimensis, Shuteria hirsuta, Smilax ferox, Tetracentron sinense etc.,
Common with China while Cornus controversa, Mucuna macrocarpa,
Taxillus keempferi, Stachyurus, Helwingia etc. extends as far as into Japan,
Species like Anisadenia saxatilis, Arisaema intermedium, Dalbergia
f‘iﬁﬂ&ﬂ, Eriobotrya dubia, Gardneria angustifolia, Lindera pulcherrima,
Mohonia napaulensis, Michelia kisopa, Pinus roxburghii, P. wallichiana,
Premnq interrupta, Rhododendron anthopogon, R. barbatum, R.
Campanulatum, Rhus wallichii, Rosa macrophylla, Rubus nepalensis,
Sorbus cuspidata, Spiraea canescens, Tsuga dumosa, etc., are of common
Occurrence between North-Westemn Himalaya and Eastern Himalaya but

Own from China and Japan however, there are several species which
are distributed from North-Western Himalaya to China and even upto
apan. Apart from these common elements there are many species which
are restricted to Eastern Himalaya only. Some of these species which
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afso cccur in Arunachal Pradesh are Agapetes serpens, Capparis
sikkimensis, Elatostema imbricans, Ericbotrya hookeriana, Ichnocarpus
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camelliflorum, R. falconeri, R. glaucophyllum, R. grande, R. hodgsonii,
R. keysii, R. lindleyi, R. pendulum, R. smithii, R. succorhii, R. wallichii,
R. wightii, Rubus fragarioides, etc.

As compared to very close links with China, Myanmar Matiaya, the
flora of Arunachal Pradesh also has some elements common with Penin-
sular India, S Lanka, Tibet and Europe, Siberia. Capparis olacifolia,
Casearia zeylanica, Dendrophthoe falcata, Ficus benghalensis, F.
drupacea, Leucas ciliata, Murraya koenigii, Palmbago zevlanica,
Pierolobium hexapetalum, Tamarix indica, Thunbergia coccinea,
Tvlophora rotundifolia, Woodfordia fruticosa, etc., are typical ‘Deccan’
elements ocouring in Arunachal Pradesh. Goedyera repens, Hedera sp.,
Juncus inflexus, Lithospermum officinale, Polvgala sibirica, Pruneila
vulgaris, Ranunculus scleratus, Stellaria uliginosa, Thlaspi arvense,
Vernonia anagallis-agquatica, Viola biflora, etc. are characterisitic Furo-
Siberian elements which are found in Arunachal Pradesh.

FLORISTIC DIVERSITY

Arunachal Pradesh is situated in the Eastern Himalayan province,
which is the richest biogeographical province of the Himalayan zone.

The terrain of Arunachal Pradesh with its complex system of hiills
and ridges of varying elevations ranging from 50m to 7000 m, cniss-crossed
by many rivers and rivulets; high rainfall from 1000 mm in the higher
reaches to about 5750 mm in the foot hills spreading over a period of 8-9
months of a year and the climate ranging from warm tropical in the foot
hill regions to moderate in the mid hills, cool and temperate in high hills
has given rise to many macro- and micro-habitats,

This diversity of topographical and climatic conditions has been in-
strumental for the growth and development of luxuriant forest harbouring
myriad plant and animal forms (Table I).
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Table 1
District-wise Forest Area via-a-vis Geographical Area
SI.  District Geographical Forestarca % of Forest area
No. area (sq km) {sqgkm) to geographical
arca
I.  Lohit 11402 7145 62.66
2. Dibang valley 13029 8160 66.62
3.  East Siang 6512 5123 87.33
4,  WestSiang 12006 10487 37.34
5. Upper Subansiri 7032 3618 51.45
6.  Lower Subansin 13010 6697 51.47
Papum Pare
East Kameng 4131 2129 51.53
Tawang and West 9594 4946 51.55
Kameng
9 Tirap and Chang- 7024 3235 46.05
lang
Total 83740 51540 61.54

Source: Geographical area : Census of India 1981, series 25 Arunachal, Arunachal
Pradesh Paper 1 of 1981,

Studies conducted on the floristic diversity of Eastern Himalaya by
workers like Bor, 1938, 1953; Biswas, 1941; Rao and Panigrahi, 1961;
Champian and Seth, 1968; A.S. Rao, 1974; Sahni, 1981; Mehra er al. 1983;
Rao and Hajra, 1986: Kaul and Haridasan, 1987; Deori and Haridasan,
1988: Rao and Murti, 1990; Khashoo, 1992, 1993; Rao, 1993, 1994 and

ChOWdhery et al., 1996. have revealed that, out of the total number
Dfabﬂ'llt 17000 'ﬂnumnng plant snecies estimated 1o occur 1in India {Sonree:
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Botanica) Survey of India) about 50% (+ 8500 species) hail from this re-
gion representing more than 200 families.

A Conspectus of flowering plants showing diversity of genera and

Species in different families in Arunachal Pradesh is presented in the
(Table ),
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Table 11
Familles showing approximate number of
Genera and Species

Family Genera Species
DICOTYLEDONS

Ranunculaceae 13 53
Circiasteraceae 1 1
Dilleniaceae 2 5
Magnoliaceae 4 23
Iliciaceae 1 4
Schisandraceae 2 6
Teracentraceae 1 1
Eupteleaceae 1 I
Annonaceae ¥ 30
Menispermaceae 14 30
Berberidaceae 3 11
Podophyllaceae 1 1
Lardizabalaceae 3 5
Nympheaceae 1 2
Papaveraceae 3 6
Fumarisceae 3 12
Brassicacenc 14 27
Capparaceae 4 11
Violaceae 2 17
Flacourtiaceae 1 2
Pittosporaceae 1 3
Polygalaceae 3 17
Xanthophyllaceae 1 3
Caryophyliaceae 9 21
Portulacaceae 1 1
Tamaricaceae y. 2
Hypericaceae 1 9
Clusiaceae 3 12
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Family (renera Specics
Theaceae 5 17
Actinidiaceae 2 9
Stachyuraceae | ]
Dipterocarpaceac 4 7
Malvaceae 10 21
Bombacaceae ] |
Sterculiaceae 10 21
Tiliaceae 4 13
Elaeocarpaceae 2 18
Linaceae 3 4
Malpighiaceae 2 5
Averrhoaceae ] i
(Geraniaceae i 4
Balsaminaceae | 33
Oxalidaceae 7 4
Rutaceae 15 36
Simaroubaceae 3 4
Ochnaceae 1 1
Burseraceae 2 4
Meliaceae 11 24
Dichapetalaceac | 1
Olacaceae 3 6
Icacinaceae 4 5
Opiliaceae 1 1
Cardiopteridaceae 1 1
Aquifoliaceae ] 9
Celastraceac 7 24
Hippocrateaceae ! 3
Rhamnaceae 7 16
Vitaceae 5 25
Leeaceae 1 0
Hippocastanaceae 1 1
Sapindaceac 8 15
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Family Genera Species
Aceraceae i 15
Staphyleaceae i 2
Sabiaceae 2 ]
Anacardiaceae 12 17
Cortariaceae 1 1
Moringaceae 1 1
Connaraceae 2 2
Papilionioideae 32 133
Caesalpinioideae 9 35
Mimosoideae 6 28
Rosaceae 18 102
Saxifragaceae 7 12
Grossulariaceae 2 4
Hydrangeaceae 4 8
Crassulaceae 4 9
Droseraceae i 1
Hamamelidaceae 4 4
Haloragidaceae 1 1
Rhizophoraceae i 1
Combretaceae 4 15
Hernandiaceae 1 2
Myrtiaceae 7 22
Lecythidaceae 2 2
Melastomataceae 9 24
Crypteroniaceac 1 ]
Lythraceae 4 8
Sonneratiaceae | 1
Punicaceae t 1
Onagraceae t 11
Trapaceae l 1
Passifloraceae 3 7
Caricaceae | 1
Cucurbitaceae 18 30
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Family Genera Species
Begoniaceae 1 3
Cactaceae | 1
Moiluginaceae ! 2
Apiaceae 17 23
Araliaceae 15 31
Cornaceae 4 5
Alangiaceae 1 2
Caprifoliaceae 6 24
Rubiaceae 52 138
Valerianaceae 2 3
Dipsacaceae 1 2
Asteraceae AR 186
Campanulaceae 8 15
Ericaceae 8 149
Pyrolaceae | 2
Monotropaceae 1 i
Plumbaginaceae i i
Primulaceae 4 56
Myrsinaceae 8 45
Sapotaceae 7 S
Ebenaceae ] 8
Styraceae 5 6
Symplocaceae 1 13
QOleaceae 8 32
Apocynaceae 24 30
Asclepiadaceac 19 40
Loganiaceae 3 5
Buddlejaceae 1 8
Gentianaceae 9 27
Hydrophyllaceae 1 |
Boraginaceae 11 21
Convolvulaceae 6 24
Cuscutaceae 1 1
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Family Genera Species
Solanaceae 10 32
Scrophulariaceac 23 63
QOrobanchaceae 2 3
Lentibulariaceae 2 4
Gesneriaceae 15 56
Bignomaceae 5 7
Pedaliaceac § 1
Acanthaceae 24 835
Verbenaceae i4 33
Lamiaceae 11 16
Chenopodiaceae 1 2
Phytolaccaceae | 1
Polygonaceae 7 30
Podostemaceae 1 I
Rafflesiaceae 1 1
Aristolochiaceac 2 6
Piperaceae 2 25
Saururaceae ] 1
Chloranthaceae 2 2
Myristicaceae 2 3
Lauraceae i 62
Proteaceae i 3
Thymelaeaceace 4 9
Elacagnaceae 1 4
Loranthaceac 8 24
Santalaceae 2 2
Balanophoraceae 2 2
Euphorbiaceae 38 90
Urticaceae 8 61
Moraceae 4 58
Cannabaceae 1 1
Ulmaceae 3 7
Juglandaceae 2 3
nnnnnnnnn ~ } }
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Family Genera Species
Fagaceae 3 27
Betulaceae 3 4
Salicaceae yi 10
Ceratophyllaceae | 1
MONOCOTYLEDONS

Hydrocharitaceae 3 3
Orchidaceae 121 530
Zingiberaceae 13 54
{ostaceae 1 2
Marantaceae 1 2
Musaceae 2 10
Cannaceae 1 1
Iridaceae 2 2
Taccaceae 1 1
Dioscoreaceag | 25
Stemonaceae 2 3
Liliaceae 25 64
Smilacaceae 2 21
Pontedenaceae 1 2
Commelinaceae 11 44
Juncaceae 2 9
Arecaceac 10 20
Pandanaceae 1 2
Araceae 18 58
Lemnaceae 1 1
Alismataceae 2 3
Butomaceae 1 1
Aponogetonaceae 1 1
Potamogetonaceae 1 2
Eriocaulaceae 1 5
Cyperaceae 22 95
Poaceze 71 145
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Generic Diversity vis-a-vis Family in Arunachal Pradesh Flora

Families with ! genus 71
Famihes with 2 genera 27
Families with 3 genera 14
Fanmlies with 4-5 genera 18
Farnilies with 6-10 genera 22
Families with 11-15 genera 15
Families with {6-25 genera il
Families with 26-50 genera 1
Families with 51-75 genera 4
Families with 76-100 genera

Families with more than 100 genera ]

Species Diversity vis-a-vis Family in Arunachal Pradesh Flora

Families with | species 4]
Families with 2-10 species 73
Families with 11-30 species 46
Families with 31-50 species 9
Families with 51-75 species 10
Families with 76-100 species 3
Families with more than 100 species 6

Species Diversity within the Genera of Different Families of Arunachal
Pradesh

Genera with 1 species 41
Genera with 2 species 9
Genera with 3 spécies 8
Genera with 4 species 15
Genera with 5 species 4
Genera with 6-10 species 21
(Genera with 11-20 species 50
Genera with 21-30 species 8
Genera with 3)-50 species 7
Genera with 51-75 species 3
Genera with 75-100 species 1

Genera with more than [00  species
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Comparative account of dominant families in Arunachal Pradesh,

Eastern Himalaya and adjacent regions

Sl.  Arnunachal Pradesh E. Himalaya N.E. Region India Myanmar

No. (Chowdhery et al. {Hooker,1906) {Rao and Murti, (Hocker {Hocker,1906)
1996} 1990) 1506)

1.  Orchidaceae Orchidaceae Gramineae Orchidaceae Orchidaceas

(Poaceae)
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3.  Compositae Legummninosae Leguminosae Grammeae Cramineae
{Asteraceae)

4. Ruhiaceas Compasitae Compositae Ruhiacese Ruhizcese

5. Ericageae Cyperaceae Cyperuceac Euphorbiaceas Euphorbiaceae

6. Gramineae Urticaceae Labiatae Acanthaceae Acanthaceae

7. Urticaceae (including Scrophulariaceae Scrophulariaceac Compositae Cyperaceae
Moraceae)

8. Ropsaceac Rosaceae Acanthaceae Cyperaceae Urticaceae

9.  Cyperaceas Rutaceae Fuphorbiaceas Lahiatae Compositae

10.  Euphorhiaceae Euphorkiaceae Rubiaccac Urticaceae Scitamineae L
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The floristic analysis of Arunachal Pradesh shows the dominance
of Dicotyledons over Monocotyledons. A comparative statement of 10
dominant families of flowering plants represented in Arunachal Pradesh,
Eastern Himalaya, North-East India, India and Burma {Myanmar)
presented in Table 11 indicates that the 10 dominant families are more or
less same but their position varies according to their dominance in each
region. Further, the family Ericaceae which ranks 5th in order of
dominance in Arunachal Pradesh does not figure among 10 dominant
families of the remaining 4 regions. The family Rosaceae which occupics
7th position in Arunachal and Eastern Himalaya finds no place within 10

dominant families of N.E. - region, India and Myanmar.

Twenty dominant famtilies and twenty dominant genera of Arunachal
Pradesh are shown in Table IV and Table V accordingly.

Table 1V
Twenty Dominant Families

SI.  Family Arunachal Pradesh India

No. (Genera Species Genera Species
1.  Orchidaceae 121 530 184 1229
2.  Leguminosae 67 196 167 1141
3.  Asteraceae 68 186 167 843
4.  Rubiaceae 52 158 113 616
5. Ericaceac 8 149 15 199
6. Poaceae 71 145 245 1i94
7.  Rosaceac i8 102 40 432
8.  Cyperaceae 22 95 38 545
9.  Euphorbiaceae 38 90 84 523
10. Acanthaceae 24 BS 92 500
11.  Scrophulariaceae 23 &5 62 368
12. Liliaceae 25 64 54 249
13. Lauraceae 11 62 17 212
14.  Araceae 18 58 29 126
15. Moraceae 4 58 13 122
16. Gesneriaceae 5 56 24 114
17. Verbenaceae 14 55 25 145
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Sl Family Arunachal Pradesh India

No. Genera Species (Genera Species

18. Zingiberaceae 13 54 23 189

19. Ranunculaceae 13 53 28 191

20.  Myrsinaceae & 45 12 109
Table V

Twenty Dominant Genera

SL.No. Name of the Genus No. of Species
l.  Rhododendron 89
2. Bulbophyllum 62
3. Ficus 51
4.  Dendrobium 47
5.  Primula 40
6.  Agapetes 34
7. Impatiens 33
8. Eria 31
9. Carex 30
10, Rubus 29
11, Litsea 25
12.  Coelogyne 23
13.  Piper 22
14,  Hedychium 21
15. Elatostema 21
16. Cyperus 20
i7. Desmodium 20
18. Cymbidium 19
19. Liparis 18
20. Begonia 18
Jasminum 18
Ophiorrhiza i8

It is evident from the tabulated data that the family Orchidaceae is
the Targest family (about 530 species) in Arunachal Pradesh followed by
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Leguminosae and Composita¢ whereas, Tetracentraceac, Corlariaceae ete.
are monotypic families with one genus and a single species. The genus
Rhododendron is the largest being represented by more than 89 species
followed by Bulbophyifum (with 62 species), Ficus (with 51 species)
Dendrobium (with 47 species) and Primula (with 40 species). The diver-
sity of Arunachal Pradesh flora i1s enormous and it ig not possible to
highlight the diversity of their total flora however, some selected groups
have been discussed in detatl in the feilowing pages.

Interesting Plant Species

Certain plants on account of their special structure and other mor-
phological characters evoke attention and interest among the biologists
and students.

The rich and diverse fiora of Arunachat pradesh also harbours some
such interesting and biologically curtous plants. Amongst interesting and
rare root parasites mention may be of Sapria himalayana, one of the
fargests root parasites first reported by Griffith from Mishmi hills in Lohit
district and subsequently by Bor (1938) from Aka hills in Kameng dis-
trict and Ropalocnemis phalloides in Namadapha in Changlang dstrict.
Balanophora divica is commonly found associated with the roots or
several free species in dense humid forest whereas, deginitia indica 1s a
COIMIMon 100t pamauc On gTassis. Similar ly Boschniaekia riiﬁ'imc’fiﬂ'a, a
parasite on the roots of Rhododendron spp., is found in the alpine

meadows.

Among the common saprophytes, Monotropa uniflora and species
of aorchids like Fﬂtnnarum and (rafeola are found 1n dense humid forest
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on organic matter and humus rich soil. Unusual plant forms of high alti-
tude regions which from cushions, snowballs, etc., like Thyviacospermum,
Acantholemon and Saussurea gosspiphora,

Certain plants viz., Saussurea obvallata, Rheum nobile, etc., have
flowers which act as hot houses as the flowers are enclosed by large,
transparent, leafy bracts. The flowers open inside the bracts, with in these
bracts insects take shelter for warmth during chilly winter nights and at
the same time pollinating the flowers.
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Primitive Angiosperms

Arunachal Pradesh can be considered as a sanctuary of primitive
angipsperms. A large number of primitive species that occur in Arunachal
Pradesh are presented in Table VI

Table V]
Primitive flowering plants

Name of the species Family Distribution

Magnolia griffithif Magnoliaceae Arunachal, N.E.India,
Bangladesh, Myanmar

M. pusiavit Magnoliaceae Arunachal, Assam

M. hodgsonii Magnoliaceae Arunachal, N.E.India,
Sikkim, W.Bengal, Nepal,
Bhutan, Bangladesh,
Myanmar

M. hookeri Magnoliaccae Arunachal, N.E.India,
Myanmar

M. insignis Magnoliaceae Arunachal, N.E.India

Tetracentron sinens Tetracentraceae Arunachal, Sikkim, Nepal,
N.Myanmar, 8.W.China

Euptelea pleiosperma Eupteleaceae Arunachal, S.W. and
C.China, Japan

Decaisneq insignis Lardizabalaceae  Arunachel, Sikkim, Bhutan,
China

Holboellia fatifolia Lardizabalaceae Arunachal, Uttar Pradesh,
Sikkim, N,E.India, Nepal,
Bhutan, Mvanmar

Parvatia brunoniana Lardizabalaceae  Arunachal, N.E. India,

‘ Bangladesh

£ elliptica Lardizabalaceae  Arunachai, Assam,
Meghalaya

Altingig excelsq Hamamelidaceae  Arunschal, Assam, China,
Japan, Java

Loropetalum chinensis Hamamelidaceae  Arunachal, Meghalaya,
- China
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Name of species Family Distribution

Exbucklandia populnes Hamamelidaceae  Arunachal, Assam,
Myanmar

Corylopsis himalayara  Hamamelidaceae  Arunachal, N.E.India

Houttuynia cordata Sauturaceae Arunachal, Himalaya,
N.E. India, Thailand

Chioranthus offinalis Chlorantbaceae Arunachal, Meghalaya

Myrica esculenta Myricaceae A.unachal, Himalaya,
Mynamar, W.5.China,
Malaysia

Haematocarpus validus  Menispermaceae  Arunachal, Mafaysia,
New Guinea

Aspidocarya uvifera Menispermaceae  Arunachal, S.E.Asia

Pycnarrhena pleniflora  Menispermaceae  Arunachal, N.W.Australia

Betula alnoides Betulaceae Amnachal, Himalaya,
E.Asia

Alnus nepalensis Betulaceae Arunachal, Himalaya, China
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Takhtajan (1969) to suggest this region as the “Cradle of flowering plants”
where the evolutionary development of flowering plants might have taken
place,
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ENDEMISM

The high mountain ranges of Arunachal Pradesh ranging from 700
m to 7089 m at Kangto and the parallel deep valleys in between the moun-
taing have created a number of ecological niches and isolated geographi-
cal islands. In addiiion, the presence of lofty mountain ranges and dry
Tibetan plateau in the north, warm alluvial plains of Brahmputra in the
south act as natural barriers for plants to migrate.

The important microcentres of endemism in Arunachal are  Abor,
Dafla and Mishmi hilis; Tirap; Dibang; Namadapha, Tale Valley; Tawang'
Sela range; Dirang etc. Some of the endemic species occurring in
Arunachal Pradesh are presented in {Table VII).
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Endemic Species

L]
.
Ca|

Name of the species Family
Acanthus leucostachys Acanthaceae
Acer oblongum var. microcarpum Aceraceae

A. sikkimensis var. serrulatum Aceraceae
Aconitum assamicum Ranunculaceae

A. lethale

Aconogonum pangianum
Aglaia edulis

Agapetes aborensis

A, disper

A. refracta

A. subansirica

Albizia arunachalensis

Anemone howellii

Anoectochilus sikkimensis

Aeschynanthus parasiticus

Aspidopterys glabriuscula
var, lohitensis

Baliospermum micranthum

Bauhinia khasiana

B, ovalifolia

Begonia aborensis

B. iridescens

B. scintillans

B. silhetensis

Beilschmiedia aborensis

B. deomalicg

Berberis dasyclada

Blechnidium melanopus

Boehmerig tirapensis

Ranunculaceac
Polygonaceae
Meliaceae
Erncaceae
Erncaceae
Ericaceae
Ericaceae
Mimosoideae
Ranunculaceae

Orchidaceae
(Gesneriaceae
Malpighiaceae

Euphorbiaceae
Caesalpinioideae
Cagsalpinioideae
Begoniaceae
Begoniaceae
Begoniaceae
Begoniaceae
Lauraceae
Lauraceae
Berberidaceae
Blechnaceae
Urticaceae
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Name of the species

Family

Bulbaphyllum ornatissimum
Bulleyia yunnanensis
Calamus leptospadix
Calanthe densiflora

Caltha palustris var. purpureq
Camellia siangensis
Capparis acutifolia

C. pachyphylia

Cardamine scoriarum
Ceratosiylis subulata
Cheirostylis munnacampenyis
C. sessanica

Chirita macrophylla

C. mishmiensis

Cissus assamica

Cleisostoma tricallosum
Clerodendrum lasiocephalum
Coelogyne arunachalensis
Caffia khasiana

Coptis teeta

Corydalis oligacantha
Cotoneaster assamensis
Curculigo crassifolia
Cymbidium eburneum
Dalbergia oliveri
Dendrobium cathcartii

D. nareshbahaduri

D, sulearum
D. hookerianum
Desmodium dicicum
D, likabalium
Dicentra roylei

Didymosperma nana

Orchidaceae
Orchidaceae
Arecaceae
Orchidaceac
Ranunculaceae
Theaceae
Capparidaceae
Capparidaceae
Brassicaceae
Orchidaceae
Orchidaceae
Orchidaceae
(iesneriaceae
Gesneriaceae
Vitaceae
Orchidaceae
Verbenaceae
Orchidaceae
Rubiaceae
Ranunculaceae
Fumariaceae
Rosaceae
Hypoxidaceae
Orchidaceae
Fabaceae
Orchidaceae
Orchidaceae

Fumariaceae
Arecaceae
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Name of the species

Family

Dioscorea wattii
Dumasia villosa
Diplomeris pulchella
Dysoxylum pallens

D. reticulatum
Echinocarpus tomentosus
Elaeocarpus dubius
Embelia subcoriacea
Epipogium indicum

E. sessanum
Eranthemum leptanthus

E. ferruginea

E, jengingensis

E. lohitensis

E. sharmae

Euonymus glaber

E. fortunel

Eurya arunachalensis
Galeola falconeri
Gastrodia arunachalensis
Garcinia acuminata

At s riarn
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Ginbba multiflora
Glycosmis boriana

(r. cymosa

Glycopetalum griffithii
Gomphogyne macrocarpd
Gomphostemma aborenisis
Grewia denticulata
Haematocarpus validus

Hedychium longipedunculafum

H. radiatum

Dioscoreaceae
Fabaceae
Orchidaceae
Meliaceae
Meliaceae
Elaeoarpaccae
Elaeocarpaceae
Myrsinaceae
Orchidaceae
Orchidaceae

Acanthaceae
Dirchidacsn

Aronlgaceae

Orchidaceae
Orchidaceae
Orchidaceac
Orchidaceae
Celastraceae
Celastraceae
Theaceae
Orchidaceae
Orchidaceae
Clusiaceae

Zingiberaceae
Rutaceae
Rutaceae
Celastraceae
Cucurbitaceae
Lamiaceae
Tihaceae
Memspermaceae
Zingiberaceae
Zingiberaceae
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Name of the species

Family

Hedychium robustum
H, wardii

Herminium longilobatum
Hopea shingkeng
Hypericum griffithii

H. wightianum

Hlicium cambodianum
Impatien: assamica

I. bracteolata

L citrina

I laevigate

I latiflora

I mishmiensis

I porrecta

I. racemulosa
Indigofera nigressens
Jasminum lanceolarium
Lagenandra unduiota
Lasianthus sikkimensis
L. tubiflorus

Leycesteris dibangvalliensis
Lindera neesiana var. griffithii

Liparis assamica
L. distans
L. plantaginea

. .
Lithararme baomenooncic
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Litsea membranifolia
L. mishmiensis
Livistona jenkinsiana
Lobelia mishmica

Loxostigma griffithii
; .

Lysimachia santapaui
Maesa arunachalensis

Zngiberaceae
Zingtberaceae
Orchidaceae
Dipterocarpaceae
Hypericaceae
1lliciaceae
Balsaminacegae
Balsaminaceae
Balsaminaceae
Balsaminaceae

Balsaminaceac
Balsaminaceae
Balsaminaceae
Balsaminaceae
Fabaceae
Oleaceae
Araceae
Rubaceae
Rubiaceae
Caprifoliaceae
Lauraceae
Orchidaceae
Orchidaceae

QOrchidaceae

Hamarpan
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{auraceae
Lauraceae
Arecaeae
Campanulaceae
Gesneriaceae
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Primulaceae
Myrsinaceac
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Name of the species Family
Maesa nayarii Myrsinaceae
M, rruncata Myrsinaceae

Magnolia baillonii

M. caveana

M. griffithii

M. gustavi

M. Insignis

Mapania arunachalensis
Michefia doltsopa

M. wardii

Miliusa dolicantha
Musa velutina
Mycetia listeri

M. mukherjiana
Mycetia radiciflora
Oberonia acaulis

O. sulcata
Ophiorrhiza calcarata
Q. hispida

(. talevalliensis
Orthosiphon wattii

Paphiopedilum fairieanum

P, wardii
Paravatia elliptica
Pauia belladona

Peliosanthes teta ssp. humilis

Perasites kamengicus
Phanera khasiana
Phlogacanthus gracilis
P. parviflorus

E. tubiflorus

Pholidota convallariae

P. pygmea

Magnoliaceae
Magnoliaceae
Magnoliaceae
Magnoliaceae
Magnoliaceac
Cyperaceae
Magnoliaceae
Magnoliaceae
Annonaceae
Musaceae
Rubiaceae
Rubiaceae
Rubiaceae
Orchidaceae
QOrchidaceae
Rubiaceae
Rubjaceae
Rubiaceae
Lamiaceac
Orchidaceae
Orchidaceae
Lardizabalaceae
Solanaceae
Liiiaceae
Asteraceae
Leguminosae
Acanthaceae
Acanthaceae
Acanthaceae
Orchidaceae
Orchidaceae
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Name of the species

Family

Pholidota wattii

Pilea insolens
Pileostegia subansiriana
Piper anisotis

P. petiolatum
Podochitus khasianus
Polyura geminata

Pratia longipedicellata
Premna milleflora
Prenanthes scandens
Primula euosma

P. mishmiensis

P. subansirica
Psychotria aborensis
P burkillii
Pternopetalum senii

Pueraria bella

Pyrenaria barringtonifolia

Renanthera imschootiana
Rhaphidophora hookeri
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R. dalhousige var. rhabdatum

R. falconeri ssp. eximium
R. lmegacaiyx

R. nuttallii

R. pocophorum

R. pemakoense

R. pruniflorum

R. santapaui

R. subansiriense

R. tanastylum

R. tawangensis

Orchidaceae
Urticaceae

Hydrangeaceae

Piperaceae
Piperaceae
Orchidaceae
Rubiaceae

Campanulaceae

R R R

Verbenaceae
Asteraceae
Primulaceae
Primulaceae
Primulaceae
Rubiaceae
Rubiaceae
Apiaceae
Fabaceae
Theaceae
Orchidaceae
Araceae
Earicaceae
Encaceae
Ertcaceae
Ericaceae
Ericaceae
Ericaceac
Ericaceac
ricaceae
Ericaceae
Ericaceae
Ericaceae
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Name ol the species Family
Rhwdodendron tephropeplum Ericaceae
R, walongensis Ericaceae

Ripnochoglossum lazulinum
Riynochoticum calycinum
Rubus burkiilii

R. ghanakantae

Sadira erecta

S. subbessilifelia

S. boweri

Sapria himalayana
Sarcoglyphis arunachalensis
Suuroupus stipulatus

Schizopon wardii
Senecio mishmi

Shorea assamica

Silene chodatii

Skimmia aborescens
Sonerila arunachalensis
Spiraea arunachalensis
Sirobilanthes aborensis
S. secundus

Strychnos quintriplinervis
Symplocos glawca
Svrrotis borii

S. brevipappa

S. saluensis

Syzvgium aborensis

§. mishmiense
Tetrastigma obovatum

(jcsneriaceae
Gesneriaceae
Rosaceae
Rosaceae
Myrsinaceae
Myrsinaceae
Myrsinaceae
Rafflesiaceae
Orchidaceae
Euphorbiaceae
Saxifragaceae

Asteraceae
Dipterocarpaceae
Caryophyllacecae
Rutaceae
Melastomataceae
Rosaceae
Acanthaceae
Acanthaceae
Strychnaceae
Symplocaceae
Asteraceae
Asferaceae
Asteraceae
Myrtaceae
Myriaceae
Vitaceae
Commelinaceae
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Name of the species Family
Trichosanthes khasiana Cucurbitaceae
Trollius farreri Ramincnlaceae
Tyiostylis discolor Orchidaceae
Viburnum corylifolium Caprifoliaceae
Viola pogonantha Violaceae

Vitis planicaulis Vitaceae
Wallichia triandra Arecaceae
Xanthophyllum burkillii Xanthophyllaceae
Zalacca secunda Araceae
Zanthoxylum burkillianum Rutaceae

Z. pseudoxyphyllum Rutaceae
Zeuxine lindleyana Orchidaceae
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The varied topography, climatic conditions, geography have blessed
Arunachal with more than 61% geographical area covered under forest.
The different forest types of Arunachal Pradesh with more than 4500 spe-
cies of flowering plants exhibit enormous floristic diversity and may be
regarded as a store house of innumerable types of economic plants. The
majority of the population living in this state 15 tnbal belonging to 26
major tribes and many subtribes leading a life of hunter gatherer, totally
dependent on the forest. Thewr knowledge about the wiid plants is im-
mense. They use wild plants in their daily life as food plants, medicinal,
fuel, fodder plants and various minor forest products, poison, fibers, plants
for local festivals, rituals and other religious functions. Some of the
important groups of economic plants are

1. Edible Plants

Arunachal Pradesh with more than 80% tribal population are
primarily dependent on forest for day-to-day needs as the small land
holding and poor agricultural practices (Jhum) yield very meagre produce

and the natives collect a Iarge number of w1Id plants in the form of
tubers, rhizomes, shoots, flowers, fruits, berries, seeds etc, which are con-
sumed raw, boiled, cooked, roasted, pickled or dried. They have evolved
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techniques for their safe consumption through ages of using these food
plant. If a plant is poisonous or toxic, it 15 not eaten raw, and as per the
case it is either thoroughly washed or boiled to remove toxic or poison-
ous effect. It is interesting to note that these wild edible species are very
rich in Carbohydrate, Starch, Protein, Sugar and Oil which are essential
and important constituent of cur food. Some of the commonly vused plants
are as follows.

Fruits : A large number of wild fruits are eatent raw or cooked as
vegetable viz., Antidesma acuminatum, Artocarpus chaplasha, Baccaurea
ramiflora, Debregeasia longifolia, Dillenia indica, Dryptes assamica,
Eriobotrya bengalensis, Garcinia pedunculata, Ficus spp., Gmelina
arborea, Grewia dentculata, Horsfieldi kingii, Madhuca butyraceoides,
Mangifera sylvatica, Prunus cerasoides, Saurauia nepalensis, Terminalia
citrina, Toddalia asiatica, Turpinia pomifera Elaeocarpus floribundus,
Zanthoxylum armatum, Taxus wallichiana, Rubus spp., Hodgsonia
macrocarpa, Gaultheria fragrantissima etc,

Rhizomes and tubers : Some of the species commonly used for
vegetable are Alocasia indica, Alpinia alughas, Amorphophalus

campanulaius, Dioscoreq spp., Hedychium coronarium, Lasia spinosa,
Imperata cylindrica, Tacca integrifolia, Zingiber zerumbet, Colocasia spp.
etc.

Leaves, young shoots and stems : The following species are com-
monly used as vegetable either raw or cooked Alernanthera sessilis,
Amaranthus spp., Amplecirum assamicum, Ardisia crispa, Athyrium
latifolium, Bidens pilosa, Bigonia spp., Chenopodium spp., Capparis
acutifolia, Cardamine hirsuta, Caryota urens, Centella asiatica,
Clerodendrum spp., Debregeasia longifloia, Deeringia amaranthoides,
Diplazium esculentum, Embellia subcoriacea, Emilia sonchifolia, Entada
phaseoloides, Floscopa scandens, Dendrocalamus hamiltonii, Laportea
crenulata, Mikania cordata, Monochaira hastata, Oxalis spp., Mussaenda
roxburghii, Qlax acuminata, Phytolacca acinosa, Pilea glaberrima,
Pogonantherum crinitum, Rumex nepalensis, Spilanthes paniculata,

Stellaria media, Toddalia asiatica, Trichosanthes tricuspidata,
Zanthozylum alatum etc.

Flowers : Flowers and flower buds of several species are also con-
sumed as vegetable. Some of the commonly used plant species are
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Agapetes nariegata, Bauhinia purpura, Bombax ceiba, Dillenia pentagyna,
Oroxylum indicum, Gmeling arborea, etc.

2. Wild Reiatives of Cultivated Plants

Many of the species from which the crop plants were selected
continue to grow and survive in nature as wild plants along with other
closely related species. This “gathering” of wild plant species is known
as “wild relatives of crop plants.” They continue to struggle for survival
in nature by adjusting themselve to the demanding climatic conditiony
like droughts, floods, extreme heat or cold, etc., through the process of
evolution which is lacking in the common cultivated crop plants. While
surviving in the wild they also develop resistance to diseases and pesis
which entail heavy losses to the related cultivated crops. Thus, these traits
from a wild relative can immensely help in developing much improved
and more resistant, high vielding varieties.

The Himalayan region apart from harbouring a large array of eco-
nomically important plants is also a store house of a large number of wild
relative of crop plants which occur from subtropical to alpine region.

Distribution of wild relatives of crop plants in
the Himalayan region

Crop group Species represented (no.)
Western Eastern North eastern
Himalaya Himalaya region
Cereals and millets 29 7 16
Legumes 9 5 6
Vegetables 25 12 27
Fruits 37 32 51
Oilseeds 6 3 I
Fibers 4 4 3
Spices and condimenis 10 9 13
Miscellaneous 5 10 13
Total species diversity 125 82 132

vide Arors and Navar, {1984) “Witd relatives of crep
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The north-eastern region of India which is referred as “Hindustan
Centre for the Origin of Cultivated Plants™ forms one of the major
centres for the origin of many tropical and subtropical fruits, cereals,
vegetables, etc. This region forms the richest reservoir of genetic
variability of many groups of crop plants. Some of important and worth
ml.:uuﬁi‘uﬁg CTOpPSs are Musa, Citrus, Malus, ryrm Prunus, LEEHTITES,
Allium, Mangifera, Cucurbits, Capsicum, Ginger, Curcuma, Cardamom,
Colocasia, Piper, Tea, Cotton tree, Amaranthus, Brassica, Cereals matnly
Rice, Maize Millets etc. (Maheshwar and Singh, 1964, Arora er al, 1984

and Paroda and Arora, 1991, Rao, 1994).
3. Medicinal Plants

Since the time immemorial medicinal plants are being utilized by
various systems of medicines like Ayurveda, Unani, Sidha, Homoeopathy,
folk medicines, in popular house hold remedies and now in the modern
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provide sure and much safer means of curing and alleviating the diseases
that too without any side effect. Arunachal Pradesh can be termed as a
naturs repository of medicinal plants (Haridashan ef al., 1996). The peo-
ple inhabiting this remote state with their ingenious skill and close asso-
ciation with plants have accumulated an envious treasure of knowledge
related to the utilization of plants surrounding their settlements. It is a
well known fact that now this traditional knowledge of medicinal plant is
fast becoming a potential source of better health care products in the
modern medicine. Most of the raw materials are collected in bulk from
the wild by the Pharmaceutical Industry. Such large collections leads to
depletion of wild population and have made a large number of species
rare and threatened.

Some of the important medicinal plants of Arunachal Pradesh are
Abroma aqugusta, Acorus calamus, Abutilon indicum, Aconitum ferox, A
heterophyilum, Achyranthus aspera, Alpinia galanga, Aquilaria
maiaccensis, Baliospermum montanum, Bergenia ciliata, Artemisia spp.,
Berberis asiatica, Boerhavia diffusa, Canarium strictum, Cassia fistula,
C. occidentalis, Centela asiatica, Clerodendrum colebrookianum, Copiis
teeta, Costus speciosus, Croton tigiium, Curcuma spp., Cymbopogon spp.,
Dactyiorhiza hatazirea, Dioscorea spp., Gloriosa superba, Gmelina
arborea, Gynocardia odorata, Hedychium spicatum, Holarrhena
pubescens, Hydnocarpus kurzii, lilicium griffithii, Justicia adhatoda,
Lyonia ovalifofia, Litseq cubeba, Mucuna pruriens, Mesua ferrea,
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spp., Podophylium hexandrum, Rauvolfia serpentina, Rheum qustrale,
Rhus succedanea, Solanum spp., Spilanthes paniculata, S. acuminaia,
Strychnos nuxvomica, Gentiana spp., Swertia chirayita, Taxus wallichiara,
Satyrum nepalense, Sterospermum chelonoides, Terminalia spp., Valeriana
hardwickii, Vernonia cinerea, Viola spp., Viscum betonicifolium, Vitex
negundo, Withania somnifera, Woodfordia floribunda, Zanthoxyfum spp.,
Zingiber zerumbet, Vetiveria zizanoides etc.

4. Timber Resources

Endowed with more than 61 % forest covered area, Arunachal is an
abode of many valuable timber species. Timber from Arunachal has a
ready market throughout the country. As reported by A. Roychowdhury
(1992) timber worth Rs. 200.00 crore was supplied for 1982, Delhi-
‘ASIAD" and between year 1982-1984, 40% of the mﬁﬁpﬁf Tﬁqmi‘f:ﬁ‘lf:ﬁiﬁ
of the Indian Railways were met by Arunachal Forest alone. Some

important commercial timber species of the state are listed below

Important Timber vielding plants

Name of the species Local name Family
Ailanthus grandis Borpat Simaroubaceae
Albizia lucida Moz Leguminosae
Adina oligocephala Halud-Sopa Rubiaceae
Alstonia scholaris Satiana Apocynaceae
Anthocephalus chinensis Kadam Rubiaceae
Artocarpus chaplasha Sam, Cham Moraceze
Altingia excelsa Futuli Hamamelidaceae
Amoora wallichii Amarni Meliaceae
Actinodaphne obovata Pajihuta Lauraceae
Artocarpus lacucha Dewa-Chali Moraceae
Bombax ceiba Simul Bombacaceae
Bischafia javanica Urium Euphorbiaceae
Beilschmiedia sp. Bonjolokia Lauraceae
Bauhinia variegata Kanchon Leguminosae
Betula alnoides Birch Betulaceae
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Name of the species Local name Family
Cana -fum bengalensis Dhuna Burseraceae
C. resiniferum Dhuna Burseraceae
Chidkrasia labularis Bogipoma Meliaceae
Cinnamomum cecicodaphne Gonsorot Lauraceae
Castanopsis indica Hingori Fagaceae
Dipteracarpus macrocarpus Hollong Dipterocarpaceae
Dysoxylum gobara Lali Meliaceae
D. alliarium Gondhaki-Poma  Meliaceae
Dysoxylum binectariferum Bandardima Meliaceae
Dillenia indica Cutenga Dilleniaceae
Duabanga grandiflora Khokon Lythraceae
Evodia frainifolia Maiphak Rutaceae
Eurya acuminata Murmura Theaceae
Gmelina arborea Gomari Verbenaceae
Garcinia sp. Thekera Guttiferac
Gynocardia odorata Bandapele, Flacourtiaceae
Chalmugra
Kydia calycing Pichola Malvaceae
Lannea coromandelica Jia Anacardiaceae
Lagersiroemia speciosa Jarul, Ajaar Lythraceae
Michelia baillonii Tita-Sopa, Magnoliaceae
Khorika-Sopa
M. champaka Champ Magnoliaceae
Mesua ferrea Nahar Guttiferae
Morus laevigata Boia Moraceae
Magnaolia pterocarpa Barampthuri-Sopa Magnoliaceae
M. hodgsonii Boromthuri, Magnoliaceae
Dat-bhda
Pterospermum acerifolium Hatipolia Sterculiaceae
Phoebe paniculata Mekahi Sterculiaceac
Pinus roxburghii Chir Pine Pinaceae
P. wallichiana Blue Pine Pinaceae
Picea morinda Spruce Pinaceae
Quercus sp. Qak Fagaceae
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Name of the species Local name Family

Sloarea sterculiacea Joba-Hingori Elaeocarpaceae
var. assamica

Svzygium cumini Jamuk Myrtaceae

Shorea assamica Mekati Dipterocarpaceae

Sterculia villosa Udal Sterculiaceae

S. indica Pahan Sterculiaceae

Schima wallichii Maknisal, Gogra Theaceae

Terminalia myriocarpa Hollock Combretaceae

T. bellirica Bohera Combretaceae

T. chebula Hilika Combretaceae

Tetrameles nudiflora Bhelu Combretaceae

Toona ciliata Toon, Poma Meliaceae

Talauma phellocarpa Titasopa, Magnoliaceae

Khorikasopa

Trewia nudifiora Bhelkar, Merua  Euphorbiaceae

COMMON BAMBOOS

Bambusa pallida Makal Poaceac

B, tulda Bijili Poaceae

Dendrocalamus hamiltonii Kakua Poaceae

D, strictus Katabans Poaceae

Pseudostachium polymorphum  Bajal Poaceae

Melocana bambusoides Muli Poaceae

COMMON CANES

Calamus tenuis Jati Bet Palmae

C. floribundus Lejai Bet Palmae

C. flagellum Raidang Bet Palmae

C. latifolius Hauka Bet Palmae

COMMON ‘SLEEPER’ SPECIES

Albizia procera Koroi Leguminosae

Altingia excelsa Jutuli Hamamelidaceae

Amoora wallichii Lali Meliaceae
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Name of the species Local name Family
Artocarpus chaplasha Sam Moraceae
Castanopsis hystrix Hingori Fagaceae
Dillenia indica Outenga Dalleniaceae
Dipterocarpus macrocarpus Hollong Dipterocarpaceae
Syzygium cumini Jamun Myrtaceae
Mesua ferreg Nahar, Mesua Guttiferae
Schima wallichi Gogra Makrisal Theaceae

Shorea assamica Mekai Dipterocarpaceae
Sterospermum chelonoides Paroli Bignontaceae
Terminalia bellirica Bohera Combretaceae

T. myriocarpa Hollock Combretaceae

£, Wild Ornamental Plants

Most of our today’s ornamental plants (both foliage and flowering)
are ~ollections from the wild which have been developed and improved by
selection and breeding techniques. But a large number of potential orna-
mentd species still remain untraced and untapped. Their adoption and
introdigtion as ormamenta! plants will not only enrich our ornamentat col-
lection tut will also greatly help in providing them effective conservation
and protction. Some of the potential ornamental resources worth men-
tioning an

OrebMs: Orchids are one of the most amazing and spectacular
creation of tht nature and need no introduction. They are well known for
their longlastilg, attractive flowers of alluring colours. Qut of + 1200
species known rom India, Arunachal alone has more than 530 species
of which Dend) bbium, Coelogyne, Calanthe, Cymbidium, Phaius,
Pleione, Rhynchosylis (Foxtail orchid), Vanda, Phalenopsis, Aerides,
Arundina (Bambeo Gchid), etc., are some popular orchid groups for home

growing.

Rhododendrons: Fllododendruns one of the most popular flower-
ing trees/shrubs are horticturally important and many species from the
wild have been introduced ixo cultivation. Arunachal has the maximum
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concentration of Rhododendron spp., which can be commercially exploited
as garder omamentals in cooler climates.

Hedychiums : Hedychium popularly known as the garland flower,
ginger lily or butterfly lily are well known for their ethereal beauty and
enchanting fragrance. Arunachal Pradesh has the largest germplasm of
Hedychium. Most of the species are omamental however, Hedychium
spicatum and H. coronarinm have medicinal uses too,

Apart from these above cited well known groups of ornamenta]
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fo theu‘ exploitation as omamentals such as.

Begonia: Bﬂgunias are ideal to be grown as indoor plants having
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flowers. They can be easily multiplied and are fast growing.

Impatiens: (Balsams) : They occur aboundantly in warm moit
tiauy paaces and some of them have | iarge, atti aui'\fﬁ, ‘\f’ﬁ"iﬁ'{iﬁ}jr' coloued

flowers. They can be grown easily through cuttings.

In addition to the above mentioned tmportant flowering omanental
types, a large number of other trees, shrubs, bushy trees, herbs a¢ also
available in the tropical, subtropical, temperate and alpine regious of
Arunachal which unleash a spell of enchanting beauty whel bloom,
Meconups:’s Magno!ia Micheiia Hyperfcum Asrer, .'l‘rfgeron
Mussaendo, Camellia, Mahonia, Me[astoma, Cassia, C(aesalpinia,
Benthamidia, Evythrina, Agapetes, Phlogacanthus, Lgerstroemia,
Bayhinia, Tacca, Arisaema (cobra lily) arc some such plants while,
Ipomoea, Thunbergia, Aristolochia, Clematis, Comlretum, Hedera,
Rhaphidophora, etc., can eagily be trained as ornamentl climbers.

THREATENED AND RARE 7TAXA

Extinction is an universal process where in. pecies disappears from
the carth as a result of the evolutionary proces of the Nature where
“Survival of the Fittest” is the Rule, Howeve, the single major cause of
untimely extinction of various species of Flra and Fauna is surprisingly
not the Nature but the Man. The indiscririnate exploitation and the de-
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structton of habitat by his various activities {mentioned elsewhere in the
texty have led to the extinction of many species and a large number of
them have become rare or threatened or vulnerable and await a similar
fate. Certain groups of plants like orchids etc., and the endemic species
are considered rare. In Arunachal too, a large number of species falls in
the Rare or Threatened or Vulnerable category. Some of them are Abies
delavayi, Aconitum spp., Alniphyllum fortunei, Angiopteris evecta,
Aquillaria malaccensis, Ardisia rhynchophylla, Balanephora dioica,
Bergenia ciliata forma ligulata, Boehmeria tirapensis, Boschniakia
himalaica, Buddleja yunnanensis, Bulbophylium depressum, B.
mishmeense, B. virens, Bulleyia yunnanensis, Cephalotaxus griffithii,
Coptis teeta, Costus speciosus, Cyathea spp., Cymbidium eburneum, C.
hookeri, Dioscorea laurifolia, D. orbiculata, Diplomeris hirsuta, D.
pulchella, Dipteris wallichii, Drosera spp., Eria discolor, E. ferruginea,
Galeola falconeri, Gastrochilus inconspicous, Hudendron biaristatum, Hex
venulosa, Leptodermis scabrida, Luisia inconspicuum, Nertera sinensis,

AMamannbarie cunantieca fYhoranria culnats Poanhinpoadiliine fofsrosamniamn P
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wardii  (considered to be extinct), Pauia belladona, Podocarpus
neriifolius, Renanthera imshootiana, Rheum nobile, Rhododendron
santapaui, Rhopalocnemis phalloides, Sapria himalayana, Saurauia

amﬁf‘ thii, Saussurea obvallata, Taxus wallichiona, Tetracentron sinense
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and Vanda coerulea.
MAJOR THREATS

Importance of plants to humanbings needs no introduction. Apart
from providing food, fodder, medicine, shelter and cloths to us, they pro-
tect soil from erosion, play an important role in influencing the weather
gystem and also forms one of the key components of our natural environ-
ment. In addition, people delight in the charm of numerous omamental
species cultivated in the garden or in wild.

Extinction is perhaps more tragic with plants than with other life
forms as a much greater number of species are likely to be lost before
their possible value to society is known. Qur present day agriculture is
based on less than 30 species of plants cut of about 250,000 vascular plant
species that exist on this earth. We must keep this in mind that many of
the threatened species may be potential crop plants of tomorrow. It is
alarming to note that out of 250,000 species of planis nearly 20-25000

ia an ~AF 1w 10 ara rara Ar cAamine 1adas L I P .
-1 ﬂ\'ﬁlﬂsﬁ UI'. P UL 1W B R W RURILALALNE RALALLR-L HFTEIE uuc;ﬂ.l. ﬂllu ulﬁ



394

-----

causal agent is MAN as most of the environmental problems are because
of human breed and greed.

Some of common threats posed to the flora as a result of human
activity are :

Industrialization and Urbanisation.

Clearing of vegetation for agriculture, including “Jhum’ cultiva-
tion,

Browsing and overgrazing by domestic cattles.

Logging and exploitation of forest for ttmber and fuel wood.
Hydro electric schemes/construction of Dams and Reservoir,
Mining and Quarrying.

Drainage and water pollution.

Coustruction of roads.

Tourism.

Fires.

Selective removal of plants species (economically important groups).
Pressure from introduce plants and weeds.

Traditional rural uses greatly increased as a result of increase in
population.

Critically low population/restricted distribution of plants species,
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ally uprooting the plant).

CONSERVATION

Like any other corner of the country in Arunachal Pradesh too the
maximum threat to the flora or plant life lies in the areas which are sub-
jected to various development activities. Forest and other types of vegeta-
tional cover near the viliages or human settlements are vulnerable because
of grazing by cattles, “Jhum Cultivation”, fodder, fuel and timber wood
extraction and over expluitatinn of economic plants like medicinal,
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sity and wild relative to crop plants which are essential for future breeding
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programmcs to producc ncw and improved crops to feed the vast popula-
tion. In an effort to protect and conserve the nature and natural resources
11 {eleven} Wild Life Sanctuaries /National Parks have been set up in
Arunachal Pradesh so far (Table VII).

Area covered under National Parks and Sanctuaries in Arunachal
Pradesh

Total Geographical Area of the state — 83740 sq km
Total Forest Area — 51540 sq km
(61.54 %)

Reserve Forest — 9815 sqkm
Wild Life sanctuaries —  6677.75 sq km
National Parks —  2468.23 sq km
Orchid Sanctuary — 10000 5q Kt
Dihang-Dibang Biosphere Reserve (Proposedy — 8200 sq km

The local population which mostly practice traditional Thum culti-
vation has far reaching adverse effect on the forest conservation. The State
Forest Department has involved the people in the forest management safe
guarding their customary right over the forest/land. With the advent of
peoples participation forestry is catching up as a land use practice, waste
land development and in community lands. This has succeeded in reduc-
ing the pressure on the forest for fuel, fodder, timber extraction. The lo-
cal population-has already realised the direct and indirect importance of
developing and conserving the forest.

The State Forest Research Institute, Govt. of Arunachal Pradesh has

been instrumental in cnngerwmr and precerving the germplasm of a large
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number of economically important plant species. It maintains the largest
living collection of bamboos (over 40 species), seed orchards for com-
mercial production of important tree species,

The state abounds in Orchids which have high commercial
potential. In order to propagate rare, endangered and ornamental orchid
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Name of Sqoctery/ District

Divisional Area i

Neo. Natonsl Pak Head quarters g km
Wildlife Sanctuary

1. Paklng Wildlife Sanctuary East Kameng Scijosa B61.95
Z. lapagar Wildlife Saxcivary Luwer Subansin MNabortagun LAl sl
3. P Ering Memerial Wildlife Sanctuary East Siaung Pasipliat 150,60
4 Mehas Wildlife Sanctoary Ihbany YValiey £ Lohil Fomng 2850
5.  Kamlang Wikdlife Sunctuary Lohit Miau 783.00
6.  Eagle Nest Wildl#fe Sanctuary East Kameng Seijosn 24700
7. Kdane Wildlife Sanciuary West Siang Pasigha 55.00
8, . Dibang Wildlifi Sanctuary Dibang Valley Anini 4149.00
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National Park and Tiger Project

1. MNamdhapa Natiooal Park (Tiger Project) Tirap trliao L9352

1. Mouling Waional Park East Siang Temggin CEERNY

Sessa Orehid Saactaary Wesl Kameng Tt 100,05
Tutal G145 9%

Sauree @ Amunachal Pradesh Bryironmeni and Foecst Depanment, Itanagae, Amnachal Pradesh.
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species, an Orchid Research-cum-Development Centre was established at
Tiptin {972, A chain of orchidaria has been set up to store the germplasm
of Orchid species at Tipi, Dirrang, Roing, Jengging and Ifanagar. An Or-
chid Sanctuary covering an area of about 100 sq km has also been set up
at Sessa for in-situ conservation of orchid species.

In addition a series of forest parks, gardens, zoos and recreation
centres have been established by the forest department in practically all
the districts of the state which apart from providing recreational facilitics
ie the common man also help in promoting envisonmental education and
awareness.

India being regarded as one of the 12 World's top megadiversity
nations will have worldwide implications if the conservation of its
biodiversity is not given immediate attention as out of the 25030cultivated
plant species, 320 (12.8%) have come from Indo-Chinese-Indonesian
region, The Indian region alore contributes about 167 species (67%) that
include some major important crops such as rice, sugarcane, millets,
brassicas, pulses, citrus, mango, bannana, cardamom, jute, cucurbits,
bamboos, umbellifers, turmeric, pepper, ginger, betelvines, betal nuts,
orchids, various kinds of herbal drugs, a variety of vegetables, fruits and
many other important economic plants (Khoshoo, 1991). Therefore there
is an urgent need to conserve those ecosystems where such species are
concentrated and Arunachal Pradesh is one such region which requires
immediate attention on following lines.

First and foremost priority should be given to make an overall as-
sessment Of the taxonomic and floristic knowledge of this state along with
a thorough assessment of the natural plant resources, identification and
status of conservation of fragile ecosystems/floristic nitches/endentic areas
and species so that priority and special attention can be given to protect
the endangered ecosystems having maximuny/diversity.

A comprehensive inventory of plant and animal species which occur
in the protected areas should be prepared so that the exact number of wild
crop relatives, wild relatives of other economic plants, endemic, rare and
threatened species exhisting in a particular protected area is available as
a ready reference,

The conservation of genctic resources of bannana, citrus, bamboo
etc. which are so abundant in Arunachal Pradesh should be immediately
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undertaken. For which more Protected areas should be declared/consti-
tuted for their in-sifu conservation and through their introduction in the
Botanic Gardens.

Taxa of significant utility falling under rare, threatened, endemic
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ctonal propagation.

Facilities should be generated for genetic conservation through
establishment of gene banks for agri-horticultural plants, species of for-
estry interest and other economically important plants.

More priority need to be given for the preservation of the diversity
in medicinal plants particularly those which are supplied in bulk as raw
material to pharmaceutical industry directly collected from the wild. Such
species needs to be brought under commercial cultivation with improved
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It is high time to realise that how important it is to protegt these life
support systems on which all of us depend and if humanity is to survive
we must leamn to live in harmony with nature and to take due measures to
conserve its living resources before it is too late as stated by Prof,
v.H.Heywood, "Already we are too late to prevent very substantial losses
of plant resources remaining to us. But we can still do much to safeguard
# least part of our heritage if we take urgent action now. The next 25
years will be critical. If we fail, the world we pass on to our children may
well be very different from the one we know today and probably very
unoleasant, monotonous and even dangerous.”
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River Kameng

Riverine forest (E. Kameng)
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Tropical forest : lush green lower st;)r:y
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Trichosanthes tricuspidata
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Abelmoschus manihot

Phalaenopsis mannii
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Bulbophyllum delitescens




Dendrobium devonianum

Dendrobium fimbriatum var. oculatum
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Datura suaveolens

Mussaenda roxburghii
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Gmelina arborea
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Phlogacanthus pubinervius
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Impatiens latiflora

Zeylanidium olivaceum
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Jhum cultivation : burning of forested area
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Capsicum sp. naturalized in Arunachal.
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ASSAM
A.K. Baishya

The North Eastern India comprising Assam and six other states is
regarded as the biogeographical ‘gateway’ for much of India’s biological
resources, It represents nearly 50% of the flora of the Indian subcontinent
and is botanically very interesting due to occurrence of varied kinds of
floristic elements. This is the place where Takhiajan {1969) found the ‘cra-
die of flowering plants’ on the basis of concentration of a number of primi-
tive land plants particularly of Angiosperms. The region is known for its
verdant rainforest and rich vegetation with unique ecosysiem which is least
explored by the naturalists and botanists. Utility of a vast majority of the
plant species are still remained untapped, because most of the areas are
still without communication and inhabited by most back-ward ethnic

groups of people.

Nestling between the eastern Himalayan foot hills and the Patkoi
and Barail ranges of hills, Assam is one of the largest north eastern states
of India. Situated between 24°2' - 27°6' N latitude and 89°8' - 96° E longi-
tude, the political boundary of Assam extends to an area of 78,523 sq km
of which total forest area is about 22, 177.72 sq km, This area excludes
the unclassed state forest which is approximately 9248.32 sq km.

Physiogrophically, the state comprises of low lying alluvial land with
occasional low hilly terrains. The mighty river Brahmaputra traverse the
land of Assam from east to west covering a distance more than 1300 km
thereby separating the sub-Himalayan region of Assam from the southern
parts and forms the gorgeous Brahmaputra valley, while the extreme south-
ern parts forming a loop is again traversed by the river Barak forming the
Barak valley. Numerous turbulent hilly rivers and rivulets further add to
the network of water resources in both the valleys which often cause
severe flood havoc during the monsoon period. The isolated horse-shoe
shaped hilly terrain forming the central Assam range act as the water-
shed between the two river valleys. The altitude of the easternmost
town of Sadiya is 122 m while that of the westernmost town of Dhubri is
only 30 m. In the Barak valley the altitude remains at an average of 50 m,
while the highest elevation is located near Haflong (1713 m) at the Barail

ranges.
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The state experiences heavy monsoon rain with an average annual
rainfall in between 1000 mm to 3000 mimn in the plains, while it riscs upto
3500 mm in the central Assam hill ranges. The climate remains warm and
humid throughout the year with maximum temperature raising upto 40°C
in the peak summer months and the minimum temperature in the winter
months falls down to 5°C. Relative humidity vanes form 73% to 95% mn a
year.

The occurrence of heterogenic physiography coupled with varied
climati¢ conditions on and around the state have made the vegetation luxu-
riant and diverse. Due to uniqueness in its flora, the north-eastern states
of Assam (now separated to seven separate states} has been a cenire of
attraction of various 19th century British explorers and plant collectors.
I.H. Burkill (1965) and more recently, Shukla (1993) pmvide the chmna-
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Assam, in true sense, have started after the appointment of “Assam Tea
delegation” comprising N. Wallich, W. Griffith and J. McClelland in 1823,
who explored the Brahmaputra valley to its upper ridges in search of Tea
plant. Many of the plants collected during the exploration were the nov-
elties recorded in Wallich (1820, 1820-32), Griffith (1848). However, the
first kind of the floristic account of this region is given by Robinson (1841).
Further, Hooker (1854 and 1906} presents a very detailed account of
vegetation and flora of the region. Dawn of 20th century saw vigorous

aptivities of rﬂmﬂ' nvn!nrnhnt}n and nuhlications of several tour reports
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from the region. Although majority of them were concentrated on the
neighbouring hill states of Assam, Carter (1921) published an account on
the plants of Lakhimpur district (s./.) and described 239 species of plants
which was further updated with 604 species by Rao and Verma (1969). F.
Kingdom Ward (1960} provides a glimpses on the vegetation of Balipara
frontier tract of present day Sonitpur district. The last of the regional flora
of India that came out, after the publication of the monumental ‘Flora of
British India’ by Sir J.D. Hooker et af (1872-1892), is that of Assan
(Kaijjilal et 4!, 1934-1939 and N.L. Bor. 1940) which contains the firs
hand account of the ligneous vegetation of the state in 5 volumes.

With the reorganisation of the Botanical Survey of India and estab.
lishment of Eastern Clircle at Shillong in 19456, several scientisty have con-
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tributed significantly to the understanding of the flora of Assam (Rao ané
Verma, 1969-1982 ; Kar and Panigrahi, 1963 ; Kataki and Panigrahi, 1964
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Panigrahi and Kar, 1966 ; Rao and Rabha, 1966 ; Jain and Hajra, 1975:
Rao, 1974; etc.). Besides, researchers from various colleges and universi-
ties and other research organisations have also contributed significantly
to the knowledge of flora and vegetation of the state (Islam, 1990 ; Barua
et al., 1988; Sas Biswas ef al, 1990 etc.). Few doctoral thesis on the
floristics of different districts of Assam have also been completed (Gogoi,
1976; Baruah, 1978; Hajra, 1978; Sarmah, 1989; Barua, 1992; Sarkar,
1993; Singh, 1993; etc.).

Numerous forest types and sub types with characteristic floristic
compositions are observed in the forest of north-eastern region by
various 20th Century foresters and botanists {Rao and Panigrahi, 1961;
Champion and Seth, 1968; Sahni, 1981; Jain, 1983; 1990; Mehra et al.,
1983; Rao and Hajra, 1986; etc). But all these observations are too gen-
eral to determine the actual status of the vegetation and forest type within
the political boundary of Assam. However, Rowntree (1954) made a pre-
liminary study on the vegetation of Assam valley. Das and Rajkhowa
(1968) classified the evergreen and deciduous forest of Assam into 14
different biotic formations.

The variations in forest types and their vegetation composition in
Assam oceur mainly due to the range of climatic conditions and to cer-
tain extent due to local edaphic changes. As the altitude remains ca 100
M in ap average height in the plains, it has very little to play any signifi-
cant role in determining the forest types in Assam except in the Karbi-
Anglong (Mikir) and North Cachar hills districts.

The vegetation of Assam is primarily of tropical type which covers
a large areas and embraces evergreen, semievergreen, deciduous forest
and grassiands. Stretches of riparian forest aiong the bank of rivers and
gorges are aiso very prominent. On the basis of floristic composition these
forest cap broadly be classified as follows

L TROpICAL FOREST

(a) Tropical wet evergreen forest
()  Tropical semi-evergreen forest
{®)  Tropical moist deciduous forest



618

(d) Grasslands
(e} Riparian forest
() Swamps

2. SUBTROPICAL FOREST

(g} Subtropical Broad-leaved forest
(h) Subtropical Pine forest
(i) Bamboo and cane brakes.

() ‘Tropical wet evergreen forest

These forest occur along the foot hill regions of Arunachal Pradesh
in Lakhimpur, Tinsukia, Dibrugarh districts, and southern parts of Sibsagar
districts adjoining Nagaland and the Barak valley, the foot hills of Barail
ranges and south-eastern parts of Cachar comprising Lohar-band R.F. The
rainfall in these areas is very high and ranges from 2500 mm to 3500 mm.
Corresponding to Champion and Seth (1968) Type 1B/C 1/C,/C,), these
forest show a great species diversification, which are often not common
to many areas, Often, single species dominance in the top canopy are ob-
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Shorea assamica, etc. in upper Assam while, Dipterocarpus turbinatus,
Kayea floribunda, Palaguium polyanthum, etc in the Barak valley regions.

Charactiristic floristic elements are Dipterocarpus retusus, D.
turbinatus, Shorea assamica, Mesua ferrea, Altingia exceisa. Dysoxylum
procerum, D. binecteferum, Arotocarpus chaplagha, Stereospermum
personatum, Amoora wallichii, Kayea assamica, K. floribunda, Terminalia
chebula, Magnolia spp., Michelia doltsopa, Quercus spp., Garcinia spp.,
Sapium baccatum, Phoebe ssp., Canarium strictum, Vatica lanceacfolia,
etc. are the tree species forming the main canopy.

Smaller trees and shrubs species includes Clerodendrum, Ixora,
Bauhinia, Cinnamomum, Saurauja roxburghii, Pavetia indica,
Holarrhaena pubescens besides clumps of Dendrocalamus hamiltonii,
Bambusa pallida, Pseudostachyum polymorphum, Melocana baccifera and
Bambusa balcoa, et.

Numerous lianas and climbers includes Entada pursaetha, Gnetum
montanum, Combretum flagocarpum, Dalbergia spp., Acacia spp.,
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Mezoneuron cuculatum, Vitis spp., Thunbergia grandiflora, Pothos spp.,
Avristolochia spp., etc.

Patches of wild species of Musa, Phrynum and several species of
Palm like 4renga, Calamus and Pinanga are very common in damp slopes.
Along the river bank slopes, Cyathea gigantea, C. henryi and Angiopteris
evecta are often very common in these forest,

{b) Tropical semievergreen forest

Thege forest are found fhrnntrhnll‘l' the state u]nﬁg the foot hi“g nF
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Indo-Bhutan, Arunachal Pradesh, Meghalaya regions and Karbi hills in
the Brahmaputra valiey and along the foot hilis of Barail ranges and
Manipur hills in the Barak valley. In these region, the rainfall ranges be-
tween 2000 mm to 3000 mm, and the forest are characterised by the emer-
gent deciduous species. Common tree species in these forest are Phoebe
goalparensis in the lower Assam districts, and Phoebe cooperiana and P
atfenuata in Sibsagar and other similar localities. Amongst other tree spe-
cies, Amoora wallichii, Dysoxylum procerum, Dillenia indica, D. scabrella,
Toona ciliata, Ailanthes grandis, Castanopsis indica, Michelia champaca,
Magnolia insignis, Artocarpus chaplasha, Talauma hodgsonii, Mangifera
sylvetica, Syzygium spp., etc. along with deciduous species like Bauhinia
purpurea, Dillenia pentagyna, Shorea robusta, Albizia lebbek, A. procera,
Sapium baccatum, etc are the common ones, In these forest, Teframeles
nudiflora is the most prominent deciducus elements in the top canopy,
while Gmelina arboreq is prominent in the middie canopy. The under story
of these forest are very rich due to rich humus deposits and harbours great

varities of herbs and shrubs, Gretum gnemon, Clerodendrum viscosum,
Coffea benghalensis, Morinda augustifolia, Litsaea spp. etc. are few among
the shrubby species while, Elatosremma spp., Pouzolzia spp., Impatiens
spp., Costus speciosus, Curcuma spp. and many other species belonging
to Commelinaceae, Acanthaceae, Scrophulariaceae, Rubiaceae, Poaceae
and Cyperaceae are very common herbs. dpostasia odorata and A. nuda
are two interesting ground orchids which often from dense and pure
formations is the ground vegetation with very limited distribution in the
forest of Garampani and Jeypore.

l-plpu_'fl.i flora is rich in these forest. Numerous species of
Orchidaceae, Asclepiadaceae and Piperaceae etc. are common epiphytes.



£

UL

Besides, Lycopodium sguarrosum and L. phlegmarium are the common
iycopods ofien seen on the branches of tall and majestic Ficus and Dillenia
trees.

(¢) Tropical meoist deciduous forest

This type is characterised by the average annual rainfall of 1000 to
2000 mm and comprises the ‘Sal forest’ and major pans of scrub forest in
the state which are seen in the districts of Kokrajhar, Goalpara, Kamrup,
Nowgong, N.C. Hills and in the plains of Barak valley.

The dominant species in the Sal areas is Shorea robusta. Other im-
portant trees are Schima wallichii, Derris robusta, Lagerstroemia
parviflora, L. speciosa, Toona ciliata, Bombax ceiba, Terminlia belerica,
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Mallotus philippensis, Macaranga denticulata, Dillenia pemagyna,
Caesaria glomerata, Bridelia retusa, Cassia fistula, etc.

The areas where Shorea robusta disappears (drier parts of Nowgong
and Cachar districts, N.C. Hills and Karbi hills) the floristics consists of
Bombax ceiba, Garuga pinnma, Adina cordifolia, Mitragyna spp., Ficus
spp., and Sarcocephalus spp. and many of the Sal associates.

Woody climbers and liamas are scarce. The common ones are
Combretum decandrum, Bauhinia vahli and several species of Dioscorea.
Mikania micrantha and Cuscuia reflexa are the most obnoxions weeds
often reaches over the top canopy in these forest.

{d) Grasslands

The grasslands occur in alluvial plains and riparian flats through-
out the State and are generaily inudated every year during monsoon pe-
riod. Species of Arundo, Erianthus, Phragmitis, Saccharum, eic. repre-
sents a combination of swamps and marshy vegetation. Such are often
found in Manas, Kaziranga, Pobitora, Pava, Lackhows and Orang wild
life sanctuaries where the grasses are tall and reaches to a height of 3-4 m

hlﬂl‘l A few nmmmani ones are Erianmtihe lonoictnsus Tr'nwﬂnn;nﬂpn

e EaT g T BRSLE i

mmfma. Armdo donax, Saccharum spontaneum, Sclerostachya fusca
etc.
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(e} Swamps

Throughout the state, there are numerous stagnant ponds and
poddles locally termed as ‘Beel’. Aquatic families such as Araceae,
Cyperaceae, Eriocaulonaceae, Lemnaceae, Najadaceae Nymphaeaceae are
common in these beels. Extensive growth of Eichhornia crassipes and
floating herbs like Ottelia, Nymphaea, Jussiaea are also found in these
swamps. Monocharia hastata and several sedges belonging to Cyperus,
Kyllingia, Scirpus species are widely spread. Clumps of tall Typha
elephanting and Phryrum species often form pure formations in several
places. [pomoea carnosa also has extended its formations throughout the
state as one of the obnoxious weeds.

(f) Riparian forest

These forest occur all over the evergreen and semi-evergreen zones
tn Assam afong river banks and extended in several areas. In low lying
areas, Dillenia indica, Anthocephalus indicus, Semecarpus anacardium,
Albizia lebbek, Dalbergia stipulacea, Bischofia javanica, Duabanga
grandiflora, Lagerstroemia speciosa are the common species most fre-
quently met with. On slightly higher level, Mesua ferrea appears and of-
ten forms pure patches. The intermediate stage is occupied by Altingia
excelsa, Albizia lucida, Artocarpus lakoocha, Alstonia scholaris, Cedrela
toona, Carallia integerrima, Dalbergia assamica, Pterospermum

acerifolium, etc.
() Subtropical Broad-leaved forest

This is found only in the Bairal ranges of N.C. Hills district. The
common tree species here are, Schima wallichii, S. khasiana, Shorea
assamica, Mesua ferrea, Michelia doltopsa, Englhardtia spicata, Primus
sp. and several species of Cinnamomum and Machilus. These forest are
rich in epiphytic and ground vegetation. A varity of orchids and ferns are
the major component in the epiphytic flora.

(b) Subtropical Pine forest

The extension of Meghalayan Pine forest covers a large areas in
the western parts of N.C. Hills and Karbi-Anglong districts. Pinus kesiya
associates with Schima wallichii, S, khasiana, Ligustrum spp., Eurya spp.,
Machilus spp. forms the main components in these forest,
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i Bomboo and cane-brakes

Although Bambusa tulda, B. balcoa and Dendrocalamus hamiltonii
etc. form gregarious formations in the evergreen and semievergreen zones
of the state, there are extensive pure formations of Melocara bambusoides

in Cachar and N.C. Hills which extends for several kilometers in the val-
tey. Other important species of Bamboos are Dendrocalamus calostachyus,

D. giganteus, D. longispathus, Bambusa cacharensis, B. mastersii, B.
nutans, Melocana baccifera and several other species of Schizostachyum,

Chimonobambisa etc.

Similarly, in slightly more wet places different species of Calamus
such as, C. tenuis, C. floribundus, C. erectus and C. flagellum form ex-
tensive thickets in Karbi and N.C. Hills.

FLORISTIC DIVERSITY
Angiosperms

The origin and evolution of the flora of Assam can be studied on
the basis of the presence of as many as 47 genera belonging to 15 fami-
lies of premitive angiosperms and gymnosperms {Table I} in the state. The
evolution of angiosperms from gymnosperms is an established fact and
occurrence of such gymnospermous stalk in its wild state should have an
impact on the geological history of the area, particularly Assam.
Podocarpus neriifolia and P. wallichiana of Conifer, considered as
residnal elements of the Late Permian flora, are having scattered distribu-
tion in Darrang, Sonttpur, Dibrugarh, Sibsagar, and Cachar, whereas Cycas
pectinatg of Cycads distributed only in Kamrup and Nowgong districts.
Gnerum gnemon with its limited distribution in Eastern Asiatic region has
been found in Sonitpur, Golaghat, Karbi hills and in Cachar districts, while
the other species G. montanum is an important floristic elements in the
evergreen belt of Assam. Occurrence of these species briefly indicate that
the geological history of Assam is as premitive as can be calculated with
rhe Late Permian in Paleozoic era and probably angiosperms arose in such
a situation which definetly confirmed the views forwarded by Takhtajan
(1969). Further, adequate exploration of fossil floras of Assam indeed be
needed to supplement the idea of the ‘cradle of angiosperms’
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Table I
Primitive genera
Name of the family Genera No. of species
m Assam
Magnoliaceae Magnolia 9
Michelia 8
Pachylarnax Dandy 1
Annonaceae Alphonsea 2
Annona 3
Artabotrys 2
Cyathocalyx 1
Desmos 4
Fissistigma 4
Friesodielsia 1
Goniothalamus 2
Miliusa 2
Mitrephora 1
Orophea l
Poyalthia 5
Trivalvaria 2
Unona 1
Lharia 4
Schizandraceae Kadsura i
Menispermaceae Aspidocarya !
Haematocarpus I
Pycnarrhena 1
Lardizabalaceae Holboellia 1
Parvatia 3
Hamamelidaceae Altingia 1



Name of the family Genera No. of species
in Assam
Chloranthaceae Chloranthus |
Myristicaceae Horsfieldia 2
Knema 2
Myristica 3
Lauraceae Actinodaphne 5
Beilschmiedia 6
Cinnamonitii 8
Cryptocarya 2
Dehaasia I
Endiandra J
Lindera 5
Litsea 16
Machilus 5
Neocinmamonium ]
Perseg 5
Phoebe 3
Piperaceae Houttuynia i
Myricaceae Myrica
Betulaceae Alnus 1
(Gnetaceae Gnetum 3
Podocarpaceae Podocarpus 2
Cycadaceae Cycas 1

The flora of Assam is an admixture of Indian, Malayan and
Chinese elements. The difference in the floral compositions of the two
valleys are readily apparent with the localised elements not found
anywhere else is the state. Das (1942) observed that the Brahmaputra
valiey harbours more of giant and diverse tree species than in the Barak

valley (Table II).
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Comparison of Evergreen species distributed in Brahmaputra
and Barak Valley (after Das, 1994}

Brahmaputra Valley Barak Valley
Magnoliaceae
Magnolia griffithii absent
M hookeri absent
M. caveana absent
M pealiana absent
M. pterocarpa absent
M insignis absent
M. hodgsoni Magnolia rabaniana
Pachylarnax pleiocarpa absent
Kadsura roxburghiana absent
Anonaceae
Polyalthia simiarum absent
absent Cyathocalyx malabaricus

Clusiaceae
Garcinia affinis
absent
Mesua assamica

Theaceae
Adinandra griffithii
Camellia caudata

Dipterocarpaceae
Dipterocarpus refusus
D. mannii
Sharea assamica
Hopea shingkeng

¥ =L B A

absent
Mammea suriga
Mesua floribunda

absent
ahsent

D nrbinarus
absent
absent
absent
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Brahmaputra Valley

Barak Valley

Leguminosae

(nomn. alt, Fabaceae)
Dalbergia assamica

. .
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absent

Hamamelidaceae

Altingia excelsa

Combretaceae
absent

Myrtaceae
Eugenia formosa

Ebenaceae
absent

Apocynaceae
Chonemorpha griffithii

Asclepiadaceae
v buchonami

Far bl L DR

Cruniolen
Pl alnalba® o

Lauraceae

Beilschmiedia roxburghiona

B. assamica

B. pseudomicropara
absent

absent

Alseodaphne petiolaris

D. reniformis

ahcant

[ gl 1Y

Anogeissus acuminata

absent

Maba cacharensis

ahsent

ahsant

absent

absent

Endiandra firma
Cinnamomum cacharensis

A. owdenii
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Brahmaputra Vatley Barak Valley

absent Alseodaphne andersonii

Persea bombycina absent

P globularia absent

Phoebe goalparensis absent

P cooperiana absent
Euphborbtaceae

Aporusa wallichil absent

absent Drrypetes eglandulaosa
Fagaceae

Lithocarpus elegans absent
Podocarpaceae

Podocarpus neriifolius P. neriifolius

absent P wallichianus
Gnetaceae

Gnetum gnemon absent

The exact number of species occuring in the state is uncertain due
to incomplete exploration in certain areas {namely, N.C. Hills comprising
Bairal ranges of hiils, Tinsukia district which has large areas of tropical
rain forest and Kokrajhar districts). However, with the available speci-
mens an enumeration list has been compiled with 3017 species belonging
to 1115 genera and 211 families for the flora of Assam (Table IIl). This
constitutes about 86% of The Kanjilal's Flora of Assam which dealt around
3500 dicotyledonus woody plants from the entire N.E. region. of which,
Kanijilal et ai. recorded only 1583 species and 45 varieties belonging to
669 genera from the present day state of Assam. Further, various research-
ers of the local university and other research organizations have prepared
several district floras (Sarmah, 1989: Sarkar, 1993: Rao and Verma, 1969).
Numbers of species dealt in such floras are Sibsagar (11135 spp.), Kamrup
(1309 spp.), Karbi Hills (431 spp.), Lakhimpur (604 spp.), etc. which have
add to our knowledge on the floristics of the region.
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Table 111
Statistics of the Flora
Family (Genera Species

Angiosperms 207 1111 3010
Dicots 170 824 2251
Monocots 37 287 759

VI ANCAFTING i | 4 ri
Gymnosperms 1 . :
Total 21l 1115 3017

This account of the flora of Assam is mainly concernea with the
flowering plants and the statistics, and mentioned in the table indicate the
ratio between the monocot to dicot as 1:2:96 and genera to species on
1:2.7. This shows an interesting variation in comparision with the British
India where Hooker (1906} estimates the monocot to dicot ratio as 1:2.3
and for genera to species as 1:7. This indicates the significant occurences
of Monocoteledonous plants and more numbers of species with in a genus

in the floristics of Assam.

The diversity in the flora of Asam is very high. A comparative sta-
tistics of genera and species pertaining to 20 dominent families are pre-

sented in Table IV,
Table IV
Statistics of genera and species under 20 dominant families

SLNo. Family Assam India

genera Species genera  species
1.  Poaceae 83 212 264 1291
2.  Orchidaceae g1 191 184 1229
3.  Leguminosae 68 171 167 1141
4.  Asteraceae 66 127 166 803
5.  Rubiaceae 55 127 113 616
6.  Euphorbiaceae 45 102 84 523
7. Cyperacesae 15 81 38 545
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Si.No. Family Assam India
genera Species genera  species
8. Araceae 18 47 29 126
9. Cucurbitaceae 23 46 39 99
10. Lauraceae 10 45 17 212
11. Verbenaceae {5 42 25 145
12, Malvaceae 13 42 22 93
13.  Annonaceae 14 41 24 120
14, Moraceae 4 39 13 122
15. Urticaceae 22 39 27 151
16. Arecaceae 16 37 24 94
17. Commelinaceae 12 37 14 90
18. Acanthaceae 18 37 G2 500
16, Zigiberaceae 13 36 23 189
20. Myrtaceae 4 36 14 146

In order of dominance at the family level, Poaceae ranks first as the
largest family with 83 genera and 212 species. Maximum species
diversity occurs in the genus Panicum with 14 species out of 18 species
recorded from the north-east, this followed by Brachiaria with 8 spp. out
of 9 spp. in NE India. In the tribe Bambusae, out of 23 genera and 140
spp. in India 9 genera and 33 species occurs in Assam. The genus Bambusa
has 11 spp and 2 varieties against 25 species in India, of which 5.
cacharensis and B. mastersii are the endemic in the Barak valley, While
B. nana and B. vulgaris var. striata are the two introduced species in the
state. Other genera of the tribe are Dendrocalamus (7 spp.), Dinochloa (3
spp.), Gigantochloa (3 spp.), Schizostachyuum (4 spp.), Melocarma (2 spp)
and Chimnobambusa, Oxytenanthera, Phylostachys are having single
species in the state. Out of 17 species of Saccharum in India, 8 species
with a variety occur in Assam. The monotypic genera like Desmostachys,
Spharocaryutim and Zea also occur in the state.

Orchidaceae, a family of horticuttural importance for their eye catch-
ing flowers, represents as second largest family with 81 genera compris-
ing 191 species. B.N. Baruah (1978) enumerated 115 species with 4
varieties under 50 genera from the Brahmaputra valley, A variety of
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epiphytic genera, such as Dendrobium (22 spp.), Eria (10 spp.), Coelogyne
(8 spp.), Bulbophyllum ( 7 spp.), Oberonia (5 spp.) and Cymbidium (4
spp.) show high species diversity over the terrestrial ones, such as Ewlophia
(3 spp.), Habenaria (5 spp.), Acampe (4 spp.), Anoecotochilus (4 spp.),
(loodyera (4 spp.), Zeuxine (4 spp.). Acanthephipium silhetense is one of

the most endangered species found in Garampani wild life sancturary In
tha cirilar Laoality ffnu ({ler i fingn
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the western ghats, found only in two patches. This is the lone species of
orchi¢ with climbing habit. Paphiopedilum, a much priced genus is
represented by P. spicerianum and F. villosum in the Barak valley.
Apostaria odorata and A. nuda are the primitive ground orchids occur in
the evergreen zone of upper Assam. Among the saprophytic genera,
Galeola is represented by 2 species in limited localities of N.C. Hills.

The family Leguminosae with their members ranging from lofiy trees
to low herbs and giant lianas to soft twinner, shows a lot of species
diversity. The tree species namely, Albizia ( 7 spp.) and Dalbergia ( 8

spp. \ hava mare eneciss ﬂuunrmm than the others, Bauhinia and 4
S g L tp .u.L-ul..-Ju

on the other hand have 11 spp. each. Among the herbs and shrubs,
Desmodium with 15 species shows great diversity followed by Crotalaria
(11 spp.). Among the woody lianas, Entada pursaetha is the important
tropical element widely spread throughout the evergreen and semievergreen
zones. Besides, there are many species of economic importance including
a number of medicinal plants such as Flemingia, Milletia, Mimosa, Saraca
etc. and wild relative of cultivated plants such as Dolichos, Glycine,
Tephrosia, Vigna, etc.

Herbaceous family of Asteaceae is well represented by 127 species
under 66 genega. Although the species diversity is at low level, Blumea
shows the highest diversity with 18 spp. followed by Vernonia with 10
spp. Most of the genera comprises of one or two species each. Eupatorium
is a weed genus with 5 species common at all level of altitudes. Such is
the case with Aikamia micsantha.

Rubiaceae is another family which shows high species diversity.
Like Leguminosae, it also comprises of members ranging from lofty tree
to soft herbs. The genus Canthium, Ixora,Lasianthus, Ophiorrhiza,
Psychotria, Randia, Spermacoce, Webra and Wendlandia have more than
5 species each. Coffea, a genus of wild relative of commercial coffee
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plant, is well represented by 4 speices. Anthocephalus indicus is a widely
distributed timber tree in the state.

Nearly 50% of the genera under the family Fuphorbiaceae are rep-
resented in the floristics of Assam. Most of the genera are dominant in
almost all types of vegetation. The genus Glochidion with 13 species
£ Tk ll'I-I'."f 1“ Eﬂﬂﬂi&ﬂ_ ‘l'l‘\ ‘H"I.ﬂ I"l"\'ll'ﬂ.‘l.'ﬂ! 'IE 'i.l'ﬂﬂr “‘l"ﬂ'l'h lﬂﬁﬁf 'I-ﬂ fI'lF Eﬂ'l'\'l;- A rarrroomn

against 30 species in the count ery pro n the semi evergreen
forest followed by Phyﬂamhus (11 spp) against 40 species in the
country). The genera like Antidesma (7 5pp ) Croton (7 spp ) Brideliia (6
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under this family with only single representative.

The sedge family of Cyperaceae is an important ones and contrib-
utes great diversity in species compositions. Within this family, Cyperus
is a genus of much diversity. It has 35 species and 4 varieties in the state
and grows in all habitats, followed by Fimbristylis (11 spp.), Carex (10
spp.), Scleria (7 spp.) and Scirpus (5 spp.). As many as 81 species of this
family are occuring in the state.

The famiiy Araceae is yet another important component in the
floristics of the state. Within the family, the genus Arisaema exhibits more
species diversity with 11 species and 4 varieties against 42 species in
India. It is distributed from the wasteland vegetation to the evergreen
forest. Species belonging to Pothos (3 spp.) and Raphidophora (4 spp.)
are represented as creepers in the evergreen forest, because of their
attractive foliage, most of these species have found places in the court-
yards and green houses as pot plants in the recent times. Pistig is repre-
sented with single species in the aquatic ecosystem mostly in the upper
Assam belt as a free floating weed plants. Homalomena aromatics is
widely distributed medicinal arum in the semievesgreen belt. The gen-
cra like Acorus (1 sp.) and Lasia (2 spp.).are the important companions
in the cane-brakes.

Cucurbitaceae is a family which provides most of the vegetables
for human r-nnenmnhnn Chakravarti (1082) recorded cz 100 species be-
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]ongmg to 36 genera of this fmmly in India, of which 46 species belong-
ing to 23 genera are occuring in Assam. Although, most of the species
are widely known to grow in wild, several species belonging to genera
like Trichosanthes, Luffa, Cucurbita, Cucumis. Momordica. Lagenaria,
Benincara, Sechium, etc. have been domesticated. As a result, the rural
economy is stabilised to a certain extent in the state.
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Lauraceae is represented with 46 species belonging to 10 genera.
Most diverse genus is Lifsaea with 13 species in the family. Cinnamomum
is a genus with 7 species as against 16 species in India which constitute a
major component in the evergreen belt. Most of the species of
Cinnamomum are medicinal and the present status of the genus is being
studied in the Regional Research Laboratory, Jorhat (Dr. 8.C. Nath, the
investigator of the project). Machilus, Phoebe and Beilschmiedia are the
other important genera with 5 species each. Out of 5 species of Phoebe,

3 gpecies namelv. P coalparensis P cooperiana and P peeliana are the
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endemic timber species in the state.

The family Maivaceae and Verbenaceae are represented by 42
species each. The genus Hibiscus with 14 species shows maximum diver-
sity. H. mutabilis, H. rosa-sinensis, H. sabdariffa, H. schizopetalus are
widly cultivated for their showy flowers while, /I cannabinus is a sup-
plementary cash-crop in the state. In the family Verbenaceae, the genus
Clerodendrum shows maximum diversity with 16 species. All this species
of Clerodendrum are forming either roadside vegetation or forming
thicklets along the forest edge. Cleoderdrum coolebrokianum is an
important medicinal plant often cultivated in rural areas of the state.

The family Annonaceae is represented by 41 species in the state.
The frequency of each species of this family is very high. Species
belonging to Desmos (5 spp.), Fissistigma (8 spp.) Polyalthia (5 spp.),
Goniothalumus (2 spp.) are very widely distributed in the forest of
Assam. Annona reticulata and A, squamosa are commonly cultivated for
their delicious fruits in the villages.

Although Moraceae and Urticaceae are represented by 39 species
each in the state, the family Moraceae has the maximum species diversity.
Ficus is a genus with 32 species and 3 varieties. It constitutes almost 50%
of the total species in India. Most of the species are majestic and
significantly large, and grow in every places from open field to ever-
green forest. Artocarpus with 4 species is well represented. While, most

of tha gneciae of Urticaceae ars herbaceous and hp!nnu: to 22 genera, Of
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which the Boehmeria (6 spp.) and Pouzolzia (4 spp.) are the dwerse gen-
era in the family, Conocephalus suaveolens and Laportea crenulata are
often forming pure patches in gorges and wasteland.

Arecaceae, the palm family, is represented by 37 species under 16
genera, The genus Calamus has 12 species and 2 varieties and shows
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maximum diversity. Calamus tenuis i1s often form pure formation in
cerlain areas. This is one of the most economically exploited genus in the
state,

Commelinaceae and Acanthaceae are also equally diverse families
with 37 species each, The members of these families contribute widely in
formation of the ground vegetation. Few of the species belonging to gen-
era Adhatoda, Justicia, Thunbergia of Aanthaceae and Commelina and
Floscopa of commelinaceae are having ethnomedicinal values,

Zingiberaceae is also a diverse family with 36 species. Amomum,
Globba, Zingiber are the genus having 5 species each. Hedychium is rep-
resented by 4 species while Costus speciosus ts a wide spread medicinal
spectes considered threatened in the recent times. Paragkacmpferia
synantha 18 a endemic from the state distributed in Lakhimpur district.

In order of dominance at generic level, 20 largest genera of the state
are represented by 13-35 species each (Table V). Out of which 12 genera
namely, Cyperus, Polygonum, Dendrobium, Piper, Strobilanthes, Panicum,
Blumea, Clerodendrum, Desmodium, Hibiscus, Vitis, and Leeq are herba-
ceous. This signifies that herbaceous flora is very rich. Even then, the
remaining 8 large gencra comprising tree species shows significant domi-
nance in the vegetation. More than 800 genera have either 1 or 2 species
eachs.But their frequency is so high that often there are pure formation of
single species. Depterocarpus retusus, Shorea robusta, S. assamica,
Bombax ceiba formations are the prominent.

T e o o oo
EFrinilain geaci &

Sl. No. Genera No. of species
1. Cyperus 35
2. Ficus 32
3.  Polygonum 26
4,  Eugenia 25
5. Dendrobium 22
6.  Elaeocarpus 20
7.  Piper 19
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SLNec. Genera No. of species
8.  Strobilanthes 19
9. Panicum 18
10. Blumea 18
11. Clerodendrum 16
12.  Premna 15
13. Smilax 15
14,  Desmodium 15
15.  Garcinia 14
16. Grewia 14
17. Hibiscus 14
18. Vitis 14
19. Leea 13
20. Glochidion 13

Eugenia is a genus with 25 species shows maximum diversity in
the family Myrtaceae. It is distributed throughout the state as an evergreen
element. Terminalia has 6 species, which forms association with other
evergreen elements to determine the forest types in Assam,

Besides the above mentioned, the other tree species which shows
maximum diversity in the florstics of Assam are Dipterocarpus a genus
with 5 species out of 10 species in India constitute a major component in
the evergreen belt, mostly in upper Assam and in cachar district.
Dipterocarpus mannii is an endemic species of Assam. Next to it, the genus
Magnolia is very significant. 9 out of 11 species of the genus are found in
the state. Presence of such a large number of species belonging to a primi-
tive genus signify the originality of the flora of Assam. Eleaeocarpus is
yet another genus with so much species diversity. 20 out of 29 species are
found in the state. Garcinia is another genus with 14 species out of 35
species in India which testify the affinity of the flora of Assam towards
Malayasia and Afiica. G. keeniana is an endemic in Barak Valley.

An analysis of diversity at species level in the floristic of Assam
leads to the following 9 categories (Table VI). It is interesting to note
The maximum spécies diversity occurs in the genera belonging to 8,9 and
7 species categories,
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Table VI
Species diversity

No. of categories No. of species No. of genera
1. 1 609
2, 2 202
3. 3 96
4, 4 60
5. 5 46
6. 6-10 75
7. 11-20 32
8. 21-30 3
9. 31-50 2

Gymnosperms

Gymnosperms are very poorly represented in the flora of Assam.
Cycas pectinata, once very common in south Kamrip, Nowgong and N.C.
Hills districts, is under the threat of extinction. Although, Gretim gnemon
and G. montanum are very significant floristic elements in the evergreen
zone, Podocarpus neriifelia in upper Assam and P. wallichianus in the
Barak valley are scarcely distributed. Agathis lanceolata, a native of south
America, is an interesting element in Jeypore R.F. bordering Arunachal
Pradesh, If this species is an introduced one in our country, than the full
grown patch in the above locality is a matter of concem.

Pinus kesiya, being sporadically distributed in the western parts of
Central Assam zone, has been brought under the aforestation programms
by the Forest department in many of the hilly areas. Besides, as avenue
tree, one species each of genera like Cryptomeria, Juniperus and Thuja

have been introduced in several cities and towns of the state.
Cryptogams
Cryptogamic flora of the state is very rich with diverse species com-

pﬁ_aitiun. However, no any significant studies have been carried out to study
this flora in detail, except for 2 few sporadic observations.
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[t has been reported as many as 17 species of Blue-green algae be-
longing to 11 genera such as, Aphanothece, Anabaena, Chiorococcus,
Chlorogloea, Osciliatoria, Microcoleus, Phormidium, Lynghya, Spiruling,
and Schizothrix from a single habitat of ‘Hot-spring’ in Garampani W.L.
sanctuary (Hazarika et ai., 1985), besides numerous species belonging to
Chlorophyceae. In view of the importance of algae in soil formation and
their role as primary colonisers as well as nitrogen fixing agent, there is
an ample need for study of this group of plants in detail.

The lichen flora of Assam is also very rich. It is due to occurrence
of diverse habitats ranging from Areca plant to Tea plant besides numerous
lithophytic and terrestrials. So far enly 102 spp. of foliese lichens are
recorded from the state (Singh and Sinha, 19935), the number will be more
if proper studies are undertaken in this regard.

Pteridophytes are the important companions in the floristics of
Assam. Bir et al. (1990) has recorded 297 species of ferns and fern-ailies
from the state. In order of dominance the family Polypodiaceae shows
maximum diversity. Their members mostly epiphytic, belong to the genera
like Pyrrosia, Microsorium, Polypodium, etc. Thelypteridaceae Pieridaceac
and Athyriaceae are the other dominant families of the terrestrial habitats,
Among the climbing ferns, besides 3 species of Lygodium, Stenochlaena
palustris s very widsly distributed species in the state. There are 3 genera
namely, Azolla, Ceratopteris and Salvinia, forming an integral component
in the aquatic ecosystem in the state. Rare occurrence of the 3 premitive
genera namely, Christensenia, Psilotum and Schizaea are the distinctive
feature of the Pteridophytic flora in regard to its phytogeographical
affinities.

PHYTOGEOGRAPHICAL AFFINITY

‘Because of its distinctive flora®, Assam has been treated as distinct
Phytogeographical area (Chatterjee, 1940; Clarke, 1898; Hooker, 1906;
Sahni 1981, Jain, 1990, etc.) which forms an integral part of north-easternly
extension of the eastern himalaya. It provides the meeting ground of the

Indo-Malayasian and Sino-japanese floras. Occurrence of several relict
genera like, Schizaea, Psilotum, Cycas, Podocarpus, Gnetum, ete provide
glimpses on the flora of the past. Further the presence of living tertiary
floristic elements like, Dipterocarpus, Elaeocarpus, Mangifera, Spondius,

elc. testify the migration of these elements from south-east Asian region
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during Miocene while, Magnolia, Kadsura, etc were migrated from the
norih-east Asian region during the Himalaya building activities at that time.
Lacking fossil evidence or a fragmentary knowledge about the ocenrrence
of fossil angiosperms, the genus Laurinoxylon of Lauraceae (Lakhanpal,
1970} in Assam region provides a thin picture on the palacogeography of
the Eocene and Miocene epochs. However, detail studies on the
palaeobotany and palacogeography of the state are indeed be needed to
arrive at the probable conclusion on the study of phytogeography in
A RSAIT.

In a comparative assessment of the flora, Arora (1964) estimates
that of the 110 and 103 families of woody dicots in Assam and westcrn
ghats respectively 98 are commeon to both the areas. This indicate that the
flora of Assam has affinity with that of Western ghats. The presence of
Rainforest in the tropical belt of Assam has the affinity towards such for-
est of Tropical east Africa and western ghats as these arcas were drifted
as a result of Continental drift of the Gondwana landmass,

ENDEMISM

Thete is no any comprehensive account of the endemic flora of
Assam. Hence it is not proper to furnish a final report on it on the basis of
incomplete floristic studics. As has been stated in the introductory
paragraph, a large stretch of evergreen belt which is a part of active
speciation zone of the north-eastem India, require thorough explorations
to arrive at a conclusion on the status of endemism in the state.

However, a search on the endemic species within the political
boundary of the state of Assam reveals that as many as 102 species
belonging to 75 genera as occurring in the state (Table VII) as compared
to 57 endemic genera in the western ghats and 84 from the rest of India
{Nayar, 1980). In order of dominance of endemic taxa, the family Poaceaé
ranks highest with 16 species belonging to 13 genera while Lauraceae
has 9 species under 5 genera, Orchidaceae has 7 endemic species while
the sino-himalayan family Magnoliaceae has 6 species under 3 genera.
Out of 8 species of Magnolia occurring in the region, 3 are endemic to
Asgsam, The family Annonaceae has 5 species representing 5 genera while
the family Piperaceae is represented by 6 endemic species of Piper. The
families Apocynaceae and Rubiaceae are represented by 4 endemic species
each. While, Clusiaceae, Celastraceae and genera like Calamus and
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Dioscorea of Arecaceae and Dhoscoreaceae respectively are represented
by 3 species sach.-Asclepiadaceae, Combretaceae, Hypericaceae and
Myrtaceae are represented by a single endemic species in Assam.

Table VII

Endemic Taxa
Name of the species Family
Acacia diadenia Mimosoideae
A. pennata ssp. herrii Mimosoideae
Adhatoda cymosa Acanthaceae
Agapetes kanjilali Viccinaceae
A. variegata var. bhareliana Viccinaceae
Allophyllus chartaceous Sapindaceae
Ardisia Par daling 1v1}'5inaceae
Artabotrys cubittii Annonaceae
Bambusa cacharensis Poaceae
B. mastersii Poaceac
Begonia tessaricarpa Begoniaceae
Beilschmiedia gammieana Lauraceae
B. pseudomicropora Lauraceae
Bousigonia angustifolia Lauraceae
Camellia sinensis var, assamica Theaceae
Calamus floribundus var. drepauperatus Arecaceae
C. kingianus Arecaceae
C. nambariensis Arecaceae
Celastrus paniculatus var. venulosoides Celastraceae
Chonemorpha assamensis Apocynaceae
Chrysoglossum assamicus Orchidaceae
Cinnamomum CachRarensts Lauraceae
Citrus assamensis Rutaceae
Cymbopogon jwaracus var. assamensis Poaceae

nnfhﬂrma rimosa var, nﬂﬁ?ﬂlﬁ Pnn;!!gnmdgag
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Name of the spectes Family
Dendrocalamus patellaris Poaceae
Dendrobium assamicum Orchidaceae
D, aurantiacum Orchidaceae

Derris cuneifolia var. cunelfoliaforma assamica

Dinochloa indica

Dioscorea cumingii var. inacquefolia

D. pentaphylla var. communis

D. pentaphylla var, kussok

Diospyros cacharensis

D, kika

Dipterocarpus mannii

Dischidia albiflora

Drypetes assamica

Ecdysanthera lakhimpurensis

Eria calmifolia

Eulophia santapaui

Euonymous assamicus

E. vagans ssp. macrophyllus

Fimbristylis circumciliata

Fissistigma santapaui

Flacourtia helferi

Garcinia keenigna

G. lanceafolia var oxyphyila

Gigantochloa macrostachya
L}

(rlochidion assamicum

Glycosmis singuliflora
Heritiera dubia

Homalium ceylanicum var. debbermani

Hymenachne assamica

Hypericum assamicum

Papitionoideae
Poaceae
Dioscoreaceae
Dioscoreaceae
Dioscoreaceae
Ebenaceae
Ebenaceae
Dipterocarpaceae
Asclepiadaceae
Euphorbiaceae
Apocynaceac
Orchidaceae
Orcidaceae
Celastraceae
Celastraceae
Cyperaceae
Annonaceae
Flacourtiaceae
Clusiaceae
Clusiaceae
Poaceae

Et_lphnrhinnﬁﬂa

Rutaceae
Sterculiaceae
Flacourtiaceae
Poaceac

Hypericaceae
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Name of the species

Family

Justicia craibii

Litsaea assamica

Maba cacharensis

Maesa kurzif

M. maxima

Magnolia baillonii

M. caveana

M. gustavi

Mesua assamica

Michelia mannii

M. montana

Mussaenda intuspilosa
Myristica clarkeana
Pachylarnad pleiocarpa
Pandanus assamensis
Parakaempfera synantha
Paspalum longifolium var. lorirhachis
Pavetta assamica

Persia dubia

P. globularia

Phoebe cooperiana

P. goalparensis var. marliniana
P. goalparensis var. boriana
Phyllostachys assamica
Physurus hirsutus

Piper clarkei

P. crassistipes

P, gullatlyi

Hemandiaceae

Acanthaceae
Lauvraceae
Ebenaceae
Myrsinaceae
Myrsinaceae
Magnoliaceae
Magnoliaceae
Magnoliaceae
Chusiaceae
Magnoliaceae
Magnoiiaceae
Rubiaceae
Myristicaceae
Magnoliaceae
Pandanaceae
Zingiberaceae
Poaceae
Rubiaceae
Lauraceae
Lauraceae
Lauraceac
Lauraceae
Lauraceae
Poaceae
Orchidaceae
Piperaceae
Piperaceae
Piperaceae
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Name of the species Family

P. gammei Piperaceae

P. jenkinsii Piperaceae

P. listeri Piperaceae
Poa wardiana Poaceae
Polygonum sarbhanganicum Polygonaceae
Rotboellia goalparensis Poaceae

Salacia jenkinsii Celastraceae
Schizostachyum dullooa Poaceae

S, griffithii Poaceae

S. pergracile Poaceae
Sclerostachya milroyi Poaceae
Syzygium assamicum Myrtaceae
S. cyanophyllum Myrtaceae
Thamnocalamus prainii Poaceae
Trachelospermum assamense Apocynaceae
Typhonium listeri Araceae
Uvaria hamiltonii var. kurzii Annonaceae

Most of these endemic species are with highly restricted distribu-
tion in the state, such as, Mangolia in upper Assam belt, Calamus,
Cinnamomum, Diospyros, Maba and bamboos like Phyllostachys,
Schizostachyum, etc, are restricted to the Cachar and Notth Cachar re-
gions. However, due to rapid urbanisation and several other biotic influ-
ences on the environment of such localised areas would make the habitat
of many specific endemics which have already rendered threat-prone and
as such would hasten them towards total extinction.

ECONOMIC IMPORTANCE

Economic importance of the flora of Assam has been discussed by
several workers (Rao and Hajra, 1986 etc.). Assam abounds in various
economically important plants resources. Proper exploitation of which may
lead to the development of forest-based cottage industries. The various
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forest produce includes timber, raw materials for paper and pulp, gums
and resins, essential oils and o1l seeds, fibre, aromatic and medicinal planis
etc. A few important economic plants are listed below.

Timber plants: Aibizia lebbek; A. odoratissima, Altingia excelsa,
Artocarpus chaplasha, Chukrassia tubularis, Duabanga grandifiora, spe-
cies of Dipterocarpus, Lagerstroemia speciosa Mesua ferrea, Michelia
champaca, species of Magnolia, Talauma hodgsonii, Palaquium
polvanthum, Schima wallichii, Phoebe, spp., Shorea spp., Terminalia spp.,
etc.

Raw materials for paper and pulp: Apart from different specics
of Bamboos, the other planits species are Garuga pinnata, Bombax ceiba,
Helicteres spp., Kvdia calycina, etc,

Gums and resins: Canarium strictum is the important resin plant
of Assam.

Essential oils: The region is rich in species of Cymbapagan yield-
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Gynocardia odorata, Dipterocsrpus turbinatus, Mesua ferrea, Shorea
robusta, etc, Aquillaria agaliocha is the most important oil yielding plant
in Assam.

Fibre ylelding plants: The main fibre yielding species are, Sterculia
villosa, Bombax ceiba, Corchorus spp., Boehmeria niveq, Butea
monospoma, Bauhinia spp., Grewia spp., Firmiana colorata, Hibiscus spp.
etc.

Bamboos and canes: 12 species of Calamus and 33 species of
bamboos are of great importance in developing forest based cottage in-
dustries in the state.

Medicinal plants: There are large numbers of medicinal plants of
commercial importance. Besides, numerous plants are used by the local
people for treating their ailments. Proper exploration in this field will
certainly yield much more new informations. A few important medicinal
plants are Adhatoda vasica, Centella asiatica, Cleroderdron
colebrookianum, Costus speciosus, Dioscorea prazeri, Holarraena
antidysenterica, Paederia foetida, Phyllanthus emblica, Eclipta alba,
Asparagus racemosus, Terminalia spp., ete.
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Plants of horticultural importance: The forest of Assam are quite
rich in orchids which can be a good source of earning. The most orna-
mental orchids are, Arundina bambusifolia, Rhynchostylis retusa,
Papilionanthe teres, Cymbidium aloifolium, Dendrobium spp.,
Paphiopedilum spp. etc. Besides orchid there are numerous other plants
of horticultural importance such as, Allamanda cathartica, Azadirachtua

indica, Albizia lebbek, Bauhinia purpurea, B. variegata, Canna indica,

Caveia f"c'ru.-'a O nodosa, Celosia argentia, {lectrum nocturnum
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CIeradendrum spp., Cyperus alternifolius, Ficus spp. Hedychium spp.,
Holmskioidea sanguinea, lxora spp. Saraca indica, etc.

RARE AND ENDANGERED PLANTS

Due to the lack of adequate information on the complete flora of
the state, 1t is difficult to ascertain the exact number of rare, endangered
or threatened taxa from the area. Jain and Sastry (1973) while trying to
assess the status of 135 taxa for the country made a mention of 14 such
taxa from Assam. However, Vol. 1 and 2 of the Indian Red data Book
mention about 43 species from Assam region. Barua (1995) published 8
species from Assam as rare and endangered plants. A list of 60 rare,
endengred and threatened species from the state has been compiled
(Table VIII) whose number will be much more if thorough explorations
are made.

CONSERVATION MEASURES

The rich habitats are gradually depleting day by day due to vanous
activities of human population for their survival and other developmental
activities such as agriculture, urbanisation, mining, hydro-electric projects
etc. G.A. Gammie (1895) commented while travelling to Lakhimpur dis-
trict that “‘the country is well wooded around Gauhati” Now, not only
the valleys but also the hills are denuded of their natural green covers

rivrin g rios tn I'.‘.i"‘"l'llh I‘I'I-'I"Ill'_'l']i'-l{! TI'\ﬂ reasnn far thic Aamaos ara nat Ffar tn
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seek. Besides man made factors, the natural processes are causing more
deletarius effects towards the depletion of the natural forest cover. As per
the assessment made by the Forest Survey of India, Dehra Dun in 1993-
1995, the entire North east has lost 783 sq. km in net forest cover. Of this,
Assam has lost 447-sq km,
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Rare and Endangered Taxa
Name of the species iy Stame Diisteibution
Acanthephipium sihetense Orchidaceae R Garampani, $Golaphat
Acalypha angtraiie Euphorhiacoaa R Kachugaon R.F.
Acrapthera romentosa Rubiaceags V. En. Assam, Mcghataya, Nagaland
Adirendra griffivhit Theaceae E.R Apcam, Meghatays
Albertizsia mesisiophylla Memispermaceac Ex Agzam and Meghalaya
Anoactockilus sikkimensis Orchidaveac |24 Garampani, Colaghel
Apostasia mude Orchidaccae |4 Garampani, Golaghat
Bracsiopeis polveantka Arahaceac R Upper Assam
Begonia totsaricarpa Begoniaccae Ex Agsarm
Hailechmisdip proydemicrapora Lauraceac En Dhapbn
Bulhopiyllum mishmegnse Orchidaceas E, En. Assam, Arunachal Praesh
B, yirens {Orchidaceas E. En. Avsam, Arounachal Pradech
Clunihe herbaceg Qrchidaceas kR Assam
C athora Crchidacane 28 Ausum

13



Name of the species Family Statugs Disiribution

Cassig wallichion: Lepumingsae R. kM anas
Ceropegia lucida Ascicpiadaceac L, Probabiy Lix. Cachar
Chysoxlosmem assarmicum {rchidacease R. Aszam
Chermiszris fufvicoma Hamzincy]ancae R A 55aTT]
Coelogyne rossiano Orchidaceac V. Assam
Dendrobiyrn aruaeticus Orchidaceas L Assam
Dasearea defltoidan Dioscoresccas V. Aszam
Dysoxylun veticulatun Meliaccae R Assam
Eufophia manii Orchidaceas K., En Assam
Fissiatlgma santapau; Annomareas Ln. fsEam
Flacourtio helferi Flacourtiaceac R Assam
Gulivle wltissimu Orehidaceas K, Frohahly Tax. Assam
Goniothalomus simsonki Anneraceas 4 Assam
Goodyeru proinid Chuludaveac Ei Assam and Naga
Habenaria frifurcata Orchidaccas R. ASRam
Hedyorls drunonis Rubriaueae R Assam



MNiame of the specica Fanmuly Eiaius Distribution

M scabra Bubiaceae .4 ASsanm

Bligera appendicwima Hemandiaceae R {achar
Indofeviliea kkasiana Cucurbitaceae ' Assam

[ apersiropmia minuticarpa Lythraccae Ex. Agugan.

Liparis definairio Urchidaceae H. . En ME India

L prainit Crchidaceac En. Agzam. Magaland
L, véssita Orchidaceac En. Axsam, Moghalayws
Lovopetaiue chinense Hamamelidaceas R Agzamm

Livistona jenfinsiona Arecaccas E. ME, India.

Anhn pachorepeic Ebenzrean E. Cachar

Ao fic roveano bMapnolraceze K. ALSRITE

Milivea dofisonthg Annonaceae E. Asium,

M, pustaw Magnoliaceas En. Lipper Assam

M. Insigris Magnoliaceae R Asgam

M. rabaniong Mapnoliaceae K AEEAIN

Mickelia baillonil Magholiacens E Assam

Uty



Name of the species Family Status Distribution
Michelia mannii Magnoiiaceas K. En. Upper Assam
Ophiorrkiza hispida Rubiaceae E. Assam.

O, tingens Rubiaccae W Assam
Orophea polvcarpa Anmonaceae R Cachar
FPaphivpedilum spicerianum Orchidaceae R Cachar
Phlogocanthus asperula Acanthaceae ® Upper Assam
Polysolenia wallichii Rubiaceas 34 Cachar
Smithia grandiz Leguminogae R. Karmp.
Sterculia khasiana Sterculiaceae R. Assam
Styliclivm kunthii Stylidiaceas R Kamrup
Symplocos glauca Symplocaceac R. Assam.
Syzvgium assamicum Myrtaceae R. Assam
Vanila pilifera Qrchidaceae R Assam

(R = Rare; E = Endangered; En = Endemic V = Vulnerable; T = Threatened, Ex = Extinct)

LY
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Natural causes mainly include the tlood. Repeaied flond havoc in
every year has resulted in the habitat destruction by removing the top
layers of humus rich soil, this has in turm aftect on the vegetation of the
state. Among the man-made causes, excessive use of fire wood,
enchoachment in the Reserved forest areas for settlement and rchabilation
programmes, stong quarrying in the hilly regions, over collegtion of some
economically important species etc. are some of the main causes that lead
to deforestation. The resultant habitat destruction of species Jeads to
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causing deforestatmn is raising of artificial ﬁ)rﬂst by monoculture of some
economically important species like Sal and Teak, etc.

As the forestry has played a very intimate role in social lives of the
people living in Assam from ages, the importance of judicious management
of this natural resource was not lost sight of even by the earliest rulers of
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Dynasty, a specific administrative branch was there to look after the
management of timbers exploitation and timber depots. This is evident
from the fact that the surnames carried till today after the titles confered
by the Ahom kings to the persons engaged in their respective area of
activites gg. Hati baruah, Kath-Baruah, Kath-Bharali etc. Provisions for
treatment of animals during that period is also found in the Historical
Saga of Assam. Planting of trees along roadside aiso used to be done during
the Ahom Dynasty.

In real sense, the forest management in Assam was started in 1850.
To regulate the scientific forest management and forest conservancy,
the Assam Forest Regulation VII of 1891 was enacted and brought into
force from Ist April 1891. Under this Act, the biological resources has
been protected, till today, under the banner of protected forest and sanc-
tuaries.

Presently there are 10 wild life sanctuaries, I National park and 1
Tiger reserve in the state covering an area of 2219 sq km (Table 1X).
Besides, Assam has 355 Reserved Forest covering an area of 1824223
sq km. and 154 proposed Reserved Forest with total area of 3935.49
sq km. There are 8529.84 sq km, area covered by the unclassed state
forests which may be treated as Nil as a result of heavy exploitation by
the encroachers.
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Protected areas

S1. No. Name Area in 8q km
1.  Kaziranga National Park 430.00
2. Manas Tiger Reserve $00.00
3. Rajiv Gandhi Wildlife Sanctuary (Orang) 72.00
4.  Laokhowa Wildlife Sanctuary 70.00
5. Garampani Wildlife Sanctu Jary 6.00
6.  Barnadi Wildlife Sanctuary 26.00
7. Kachugadn game Reserve 214.00
8.  Pava game Reserve 49,00
9,  Dibru-Saikhowa Wildlife Sanctuary 640,00
10. Deepar-beel Wildlife Sanctuary 4.00
11. Nameri Wildlife Sanctuary 137.00
12. Pabitora Wildlife Sanctuary 16,00

Management planning, information collection and analysis, people’s
involvement and ecodevelopment are the key issues for conservation
success. In consideration of these issues, a few points have been identi-
fied which certainly may effect biodiversity conservation in the Assam
context. These are upgradation and extension of all the protected areas of
Assam. Protection to the corridors and creation of new corridors. Pro-
tection of representative types of forest for conservation purpose viz Up-
per Assam Rain forest, grassland of Karbi and N.C. Hili, Bamboo and
cane-brakes in Barak Valley. Regular monitoring of rare and endangered
plants and their enumeration.
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partlclpatmn will pave the way for successful conservation. It is much
difficult to impose the laws and orders for conservation among different
ethmic groups of people of the state unless a peaceful political atmosphere
is exists. So for the elimination of all the difficulties a clear understand-
ing and interaction between the people and the government is necessary.
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Tropical evergreen forest : Dipterocarpus retusus
formation in Jeypore R.F.,

Subtropical broad leaved forest in N.C, Hills
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A view of ‘Sal forest’ in south camp Kamrup dist.

Riparian forest along river Kopili in N.C. Hills
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Semi evergreen forest with Tetrameles nudiflora : in Garampani sanctuary

Barringtonia acutangula : formation in pabitora Wildlife sanctuary
(Courtesy : P.J. Bora)
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Agathis lanceolata in Jeypore R.F.

Bombax, Lagerstroemia formation in Nambor R.F.
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Tacca laevis : an endangered plant in Assam

Dischidia benghalensis : a rare species from Rajpara R.F., Kamrup dist.
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Vanilla pilifera : a rare and endangered climbing orchid in
Garampani sanctuary

Flowers of Vanilla pilifera

660



Dendrobium aphyllum : one of the common orchid in Assam
(Courtesy : S.J. Phukan)

Dendrobium fimbriatum : one of the threatened species of orchid
(Courtesy : S.J. Phukan)

661



Aerides rosea : a rare orchid in Assam
(Courtesy : S.J. Phukan)
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BIHAR

M. Das
R.P. Bhattacharya
V. Mudgal

Bihar, the 10th largest state of India lies between 21°55'10" - 27¢
31'15" N latitude and 83° 19'50" - 88° 17°'40" E longitude, covering a geo-

urﬂﬁhlﬂn' area of about 1,73, 877 sq km and is divided into 54 districts. It

=ETE AL R e A EAAF AR Y A Inania IRyl LEARLS = T LELLFEL B bada

15 bounded on the north by the mtematmnal boundary of Nepal, on the
South by the state of Orissa, on the east by the state of West Bengal and
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The mighty river Ganga broadly divides the state into two
phystographic units, the Gangetic plain in the north and the Chotanagpur
plateau in the south. The northern Gangetic Plain, created by the Ganga
and its tributaries like Kosi, Sone, Gandak, etc., forms almast a flat
alluvial plain except for the Himalayan foot-hills and Terai region in the
extreme north-west. On the other hand, series of hills, valleys and
plateaus cover the Chotanagpur plateau. Some of the important rivers that

originate from this region are Damodar, Barakar, Koel, Subarnarekha,
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physiographic versatility of the state. The soil condition varies largely like
new alluvium-chalky to non chalky, older alluvium composed of darkish
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clay of yellowish ipam, sandy, laterite soil, eic.

Three distinct seasons prevailing in the state are the summer (March
to mid-June}, the monsoon (mid-June to October)} and the winter
(November to February). May is the hottest month with mean temperature
exceeding 90°F (320C) except in the extreme north and plateaus of Ranchi

and Hazaribagh. The average annual rainfall varies between 100 c¢cm in
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west, The state is endowed with a rich vegetational wealth on account of
its varied topographic and climatic factors. It has 29,226 sq km of total
forest cover {16.81%), of which, 13,172 sq km is under dense forest while
temaining 13, 415 sq km is under open forest. Legisiatively this total area
I cjassified as reserve forest (5,051.43 sq km) protected forest (24,167.51
3 km), and unclassed forest (7.09 sq km). Besides, a newly notified
Affprested area of road and land-side, etc., cover an area of ca 846 sq km.

SOI'ne of the districts ha\rmg dense forest cover are Palamau, Hazaribagh,
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East and West Singhbhum, Giridih, Godda, Sahebganj, Rohtas, Ranchi,
Munghyr, etc.

The rich vegetation and floristic diversity of the state have attracted
the attention of a number of explorers and botanists in the past. Anderson
(1863), Hooker (1872-1897), Clarke {1884), Wood (1902), Haines (1910,

1921-1925), Thomson (1217) surveyed and made coliection from various
parts of the state. Haines (1921-1925} did a pioneering work by publish-
ing a monumenta! work, entitled "The Botany of Bihar and Orissa’, Sub-
sequently, a number of other botanists like Mukertjee (1947}, Mooney
(1950), Bressers (1951), Thothathri (1965), Kanodia (1966), Panigrahi
(1966), Banerjee (1969), Paul (1973), Biswas (1980) and others surveyed
extensively both Gangetic piain and Chotanagpur plateau and made addi-
tions to the flora of Bihar. Besides, Flora of districts viz. Ranchi Bhagalpur
and Patna have been brought out by Bressers (1951), Verma (1981), Singh

(1986), respectively.

The vegetation of the state is mainly tropophilous. A 1ew pockets
however, exhibit vegetation of xerophilous nature. The southern plateaus
and extreme north-western regton are covered with natural vegetation.
While the Gangetic plain hardly possess any remnants of natural flora but
harbours scattered grasslands and some occasional plantations. Besides,
a considerable extent of hydrophytic flora and swampy vegetations occur
here and there. However, the vegetation of the state may be grouped into
following categories.

I. FOREST

The major forest types found in Bihar are as follows
1.  Dry Tropical Forest

(a) Tropical Dry Deciduous Forest

This is the most characteristic vegetation, comprising about 88%
of total forest cover of the state. These forest occur scatterediy and often

embrace a number of edaphic or pure formations of Boswellia, Acacia,
Butea, Bamboos, etc., in different localities. Plateaus and hills with
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shallow soils are the suitable habitats for these forest. Most of the forest
are open type and remain leafless during dry seasons. Woody climbers
and epipliytes are rare but bulbous and rhizomatous species are frequent,
Subfruticose or herbaceous climbers are abundant during monsoon. Un-
like the Moist Deciduous forest ‘Sal’ (Shorea robusta) is stunted here. It
constitutes major percentage except in the pure formations.

The major elements forming the top canopy are Shorea robusta,
Anogeissus latifolia, Buchanania lanzan, Terminalia alata, T. belerica,
Boswellia serrata, Mitragyna parvifolia, Lannea coromandelica, L.
grandis, Sterculia urens, Lagerstroemia parviflora, Acacia catechu, A.
leucophora, Butea monosperma, Catunaregum nutans, Soymida febrifuga,
Ailanthus excelsa, etc,

ogjenensis, Cochlospermum religeosum, Gmelina arborea, Gardenia
gummifera, Aegle marmejos, Bauhinia purpurea, B. malabarica, B.
rucemosa, Euphorbia nivula, Phoenix sylvestris, Semecarpus anacardium,
Diospyros melanoxylon as principal constituents.

The second storev includes Phvlanthus emblica, Desmodium

The shrubs forming third storey are Flacourtia indica, Mwrraya
paniculata, Helectres isora, Nyctanthes arbor-tristis, Petalidium
barleriodes, Indigofera cassioides, Woodfordia fruticosa, Wendlandia
tinctoria, Grewia helicterifolia, Zizyphus mauritiana, Flemingia chappar,
F. nana, F strobilifera, Clausena excavata, Desmodium benthamii,
Crotalaria mysorensis, Glycosmis arborea, Flueggea obovata, etc.

2.  Moist Tropical Forest
(a)} Tropical Moist Deciduous Forest

These forest account for less than one-seventh of the area occupied
by Tropical dry deciduous forest and highly dominated by ‘Sal’. Of this,
a major part (85%) occurs in the damp valleys of southern Bihar a minor
part (11%) found in the Himalayan foot-hills towards extreme north-west-
ern boundary, and oaly 4% of such forest in Gangetic plain exhibits greater
admixture of species. However, the principal associates of ‘Sal’ are
Terminalia alata, T. arjuna, T bellirica, Pterocarpus marsupium, Madhuca
longifolia, Dillenia pentagyna, Haldinia cordifolia, Mitragyna parvifolia,
Scleichera oleosa, Spondias pinnata, Garuga pinnata, Bursera serrata
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Gmelina arborea, Toona ciliata, Callicarpa arborea, etc., and these spe-
cies form the top canopy.

The second storey formed by medium-sized evergreen trees are
dominated by Diospyros melanoxylon, Sizygivm cumini, Alstonia scholaris,
Kydia calycina, Saraca asoca, Artocarpus lacucha, Aphanamixis
poelystachya, Amora rokhituka, Symplocos cochinchinensis, Ardisia
solanacea, Pongamia pinnata, Polyalthia suberosa, Bridelia pubescens,
Gelonium multifforum, Antidesma acuminaium, A. acidum, Meliosma
simplicifolia, Buchanania lanzan, Cipadessa baccifera, etc,

Some important climbers of the forest are Bauhimia vahlii,
Combretum decandrum, Uvaria hamiltonii, Entada rheedi, Tiliacora
acuminata, Acacia pennata, Millettia auriculata, Bridelia stipularis,
Spatholobus parviflora, Naravelia zevlanica, Mucuna pruriens, M.
imbricata, Cajonus crassa, Abrus precatorius, Ampelocissus latifolia, A.
tomentosda, etc,

Common shrubs forming the lowest storey are Flemingia chappar,
F. semialata, Desmodium pulchellum, D. gyroides, D. motorium,
Clerodendrum viscosum, Linociera intermedia, Leea compaciifiora,
Jasminum pubescens, Croton roxburghii, Indigofera cassioides,
Sideroxylon tomentosum, Urena lobata, Uraria rufescens, Colebrookia
oppositifolia, Petalidium barlereoides, etc.

The dominant herbs on the floor include Alpinia nigra, Barieria
strigosa, Zingiber capitatum, Ruellia beddomei, Phyllanthus debilis,
Imperata cylindrica, Eranthemum pulchellum, Biophytum sensitivum,
Costus speciosus, Themeda triandra, etc.

() Tropical Semi-Evergreen Forest

These forest are rare and occasionally found in small patches the
along rivers and streams in deep valleys and on both sides of the most
steeply graded streams. Here moist conditions prevail throughout the year
which helps in growth of a number of epiphytic Orchids, Ferns, climbers
and luxuriant undergrowths. The important species making top canopy
are Garcinia xanthochymus, Aglaia spectabilis, Schleichera oleosa,
Michelia champaca, Dillenia pentagyna, Shorea robusta, Sabia paniculata,
Spondias pinnata, Haldinia cordifolia, Mangifera indica, Mitragyna
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parvifolia, Meliosma simplicifolia. Artocarpus lacucha, Syzygium cumini,
etc.

The medium sized evergreen trees form the second storey. Some
common of them are Symplocos racemosa, Semicarpus anacardium,
Bridelia verrucosa, Antidesma acuminatum, Gurdenia turgida, Buchanania
lanzan, Sideroxylon tomentosum, Aphanamixis polystachya, Micromelum
minutum, Alstonia scholaris, Polyalthea suberosa, Saraca asoca,
Pongamia pinnata, Mallotus philippensis, Caesalpinia cucullatum, Trema
orientalis, Xylosma longifolia, etc.

Some extensive climbers are Bridelia scandens, Uvaria hamiltonii,
Spatholobus parviflora, Tiltacora acuminata, Ventilago denticulata,
Cayratia auriculata, Combretum roxburghii, Millettia extensa, Anamirtca
cocculus, Smilax ovalifolia, Dioscorea oppositifelia, Holmskioldic
sanguineq, etc.

Epiphytes like Pelatanthria insectifera, Vanda tessellata, V. lestacea,
Aerides multiflorum, Dendrobium crepidatum, Scindapsus officinalis are
commont.

Some notable shrubby evergreens and perenntal herbs making
the undergrowth are Leea compactifiora, L. indica, Flemingia chappar,
F stricta, Desmodium velutinum, D. motorium, Polygala chinensis,
Colebraokia oppositifolia, Clerodendrum servatum, C.viscosum, Barleria
strigosa, Ardisia solanaceq, Psychotria denticulata, Ficus heterophylia,
Costus speciosus, Scutellaria discolor, Callicarpa nudifiora, Premna
latifolia, Justicia japonica, Lepidagathis incurva, Sirobilanthus
auriculatus, Hemidesmus indicus, Cryptolepis buchanani, Lobelia
alsinoides, Youngia japonica. Typhonium trilobatum, Uraria rufesens
etc.

I1. GRASSLANDS

The grasslands are mainly induced Savanas with rare exceptions o
natural climaxes. The grasses of the Gangetic plain occupy more area than
that of plateaus on the south. Of this, 2 larger part constitutes low level
grasslands and sometimes extend into swamps where grasses are tall per-
ennials, Some¢ dominant elements of Jow level type are Saccharum
procerum, S. spontanum, S. bengalense, Ophrus megaphyllus, O. exaltatus.
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Arundinella bengalensis. Phragmities karka, Vetiveria zizanigides,
Themeda arundinacea, Coix agquatica, C. gigantea, etc.

The grasses on high level plains are relatively dwarf. The impot-
tant constituents of this type are Saccharum narenga, S. spontaneum,
Eulalia fastigiata, Cymbopogon nardus, Chionachne koenigii,
Chrysopogon aciculatus, C. montanus, Parpelidium flavidum, Themeda
caudata, Puliculum articulatum, Amphilopsis glabra, Andropogon
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herbacea, Olax nanag, Grew:a sapida, Ochna obtusata var. pumila,
Murdannia edulis, etc.

Grasslands of southern plateaus are mainly induced. The predomi-
nant species are Heteropogon contortus, Pennisetum pedicellatum,
Chrysopogon lanceolaries, C.monticola, Iscilema laxum, Themeda
quadrivalvis, T laxa, Eulaleopsis pinata, Andropogon assimilis, Axonopus
compressus, Arundinella setosa, Anthistiria gigantea, A. ciliata,
Cymbopogor martinii, and a few others,

A large number of rivers, rivulets, canals, ponds and ditches form
an extensive network of wetlands of Bihar and support about 90 aquatic
angiospermous species. Some widely distributed dominant species are
mentioned here under their respective habitation category.

1. Non-Anchored Hydrophytes

(a) Free-floating Hydrophytes

Pistia stratiotes, Lemna gibba, L.perpusilia, L. trisulca, Spirodela
polyrhiza, S. punctatn, Wolffia arrhiza, Trapa bispinosa, Nymphoides

indica, N. hydrophyllum, Eichhornia crassipes, etc.
(b) Submerged Hydrophytes

Ceratophylum demersum, Najas graminae, N. marina, N. minor
Potamogeton pectinatus, ¢ic.
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2.  Anchored Hydrophytes
(a) Floating Hydrophytes

Nymphaea nouchali, N pubescens, Euryale ferox, Nelumbo nucifera,
Aponogeton crispus, A. natans, etc,

{b) Submerged Hydrophytes

Hydrilla verticillata, Ottelia alismoides, Vallisneria spiralis,
Potamogeton nodosus, Blyxa aubertii, B. echinosperma, B. octandra,
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exoleta, U. stellaris, Ruppia maritima, (Potamogeton nodosus),
Zannichellia palustris, etc

{c) Emergent Hydrophytes

Aeschynomene indica, A. aspera, A. americana, Alisma plantago-
aquatica, Caldesia oligococca, C. parnassifolia, C. reniformis,
Lymnophyton obtusefolium, Sagittaria guayamensis subsp. lgppula, S.
trufolia, Butomopsis latifolia, Eriocaulon setacetum, Monocheria

veaminalio L hactatsr Tonha cooofitnlio Maﬂﬂmrn fl'lﬂ'lmflﬁ.ﬂ' Ilmunnh;”ﬂ
'Hﬁ"lﬂl” AFA: PR B, ‘JF L% H-I'lﬁl'ln:llll' u'm'r f"“"" ! PEF

aquatica, L. heterophylla, L.indica, Coix aquatica, Paspahdmm
geminotum, Cyperus corymbosus, Oryza rufipogon, etc.

(d) Marshy-Amphibious Hydrophytes

Ipomoea agquatica, Polygonum barbatum, P. glabrum, P. hydropiper,
Ludwigia adscendens, L.octavalvis, L. perennis, L. prostata, Bacopa
monnieri, Lymnophila aromatica, L. chinensis, Hygrophila auriculata,
Alternanthera philoxervides, Entydra fluctuans, Commelina benghalensis,

Nanateivo famagom Adalaskhia aneakhamideadia Mapshasiie Asotiiamme atn
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FLORISTIC DIVERSITY

According to present estimate, the flora of Bihar comprises of about
2650 species of flowering plants distributed in 1108 genera and 189 fami-
lies. Of the 2650 species, 1887 species belong to dicots and 736 species
to monocots which constitute ca 15% and 17% of country’s dicot and
monocot species, respectively. Number of families, genera and species
found in Bihar are given in (Table I).
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Table I
Division India Bihar % in Bihar
over [ndia
Dicot 210 151 71.9
Families Monocot 44 38 86.36
Total 264 189 71.59
Dicot 2281 852 37.35
Genera Monocot 705 256 36.31
Total 2986 1,108 37.10
Dicot 12543 1,887 15.04
Species Monocot 4236 736 17.37
Total 16779 2,623 15.63

Among dicots, largest number of species belong to family
Leguminosae (297 species under 90 genera), followed by Asteraceae,
Acanthaceae, Euphorbiaceae, Rubiaceae, Scrophulariaceae etc. On the
other hand, Poaceae contributes largest number of species (320 species
under 109 genera) among monocots, followed by Cyperaceae, Orchidaceae,

Zingiberaceae etc. (Table H).

Table I1
Name of the Family Number of Species % of species
Bihar India in Bihar

Poaceae 320 1291 24.13
Leguminosae 297 1141 26.02
Asteraceae 129 803 16.06
Cyperacese 108 545 19.81
Acanthacese 91 500 18.20
Euphorbiacess 87 523 16.63
Orchidacese 33 1229 6.75
Rubiaceae 73 616 11.85
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Name of the Family Number of Species % of species

Bihar India in Bihar
Scrophulariaceae 61 368 16.57
Convolvulaceae 54 169 27.13
(Including cuscutaceae)
Malvaceae 49 93 52.63
Verbenaceae 45 145 31.03

Twelve dominant families of Bihar on the basis of number of gen-
era are given below (Table III).
Table III

Name of the family Number of genera % of genera

Bihar India in Bihar
Poaceae 109 264 41.44
Leguminosae 90 167 52.02
Asteraceae 72 166 43.37
Acanthaceae k3! 92 41.30
Rubiaceae 38 113 33.28
Euphorbiaceae 33 84 39.28
Orchidaceae 33 184 17.93
Scrophulariaceae 26 62 41,93
Asclepiadaceae 24 57 42.10
Apocynaceae 22 47 46.80
Verbenaceae 19 25 82.60
Cyperaceae 17 38 44.73

As generic level, the genus Crotalaria exhibits higher diversity with
largest number of species (31 species) among dicots, followed by Ficus,
Euphorbia, Ipomoea etc. On the otherhand, Cyperus includes a largest
number of species (32 species) among monocot genera followed by

Fimbristylis, Eragrostis, Panicum, etc. (Table IV).
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Table IV

Name of the genus Number of species % of species in

Bihat India Bihar
Cyperus 32 72 44.44
Crotalaria 31 104 26.30
Ficus 28 100 28.00
Euphorbia 26 130 20.00
Ipomoea 25 60 41.66
Fimbristylis 21 01 23.07
Eragrostis 20 36 55.55
Cassia 19 56 33.92
Indigofera 17 60 28.33
Acacia 17 G4 18.08
Desmodium 15 47 31.91
Lindernia 15 21 55.55
Vigna k5 24 62.50
Panicum 15 35 42.85

A list of total number of angiospermic families along with their
respective number of genera and species is given betow (Table V).

Table V

Name of the family No. of genera No.of species
DICOTYLEDONS

Ranunculaceae 5 14
Dilleniaceas 1 3
Magnoliacene 2 2
Apnonacese 8 17
Menispermaceac 6 9
Berberidacese 1 1
Nymphaeaceae 2 4
Nelumbonacese I 1
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Name of the family

No. of genera

No.of species

Papaveraceae
Fumariaceae
Brassicaceae
Capparaceae
Violaceae
Bixaceae
Cochlospermaceae
Flacourtiaceae
Pittosporaceae
Polygalaceae
Caryophyliaceae
Portulacaceae
Tamaricaceae
Elatinaceae
Hypericaceae
Clusiaceae
Theaceae
Dipterocarpaceac
Malvaceae
Bombacaceae
Sterculiaceae

Zygophyllaceae
Tropasolaceae
Oxalidacege
Averrhoaceae
Balsﬂminaceae
RutaCm
Sim&l‘ﬂubmu
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Name of the family No. of genera No.of species
Balanitacese I 1
Uchnaceae 1 i
Burseracecac 5
Meliaceae 14 16
Olacaceae ] 1
Opiliaceae 2 2
Icacinaceae ] 1
Aquifoliaceae ] 1
Celastraccac 3 4
Siphonodontaceae 1 1
Rhamnaceac 5 10
Vitaceae 5 16
Leeaceae ] 5
Sapindaceae 8 10
Staphyleaceae ] 1
Sabiaceae 2 2
Anacardiaceae 7 7
Moringaceae 1 1
Leguminosae 90 297
(a) Papilionoideac 63 211
{b) Caesalpinioideae 14 47
{¢) Mimosoideae 13 39
Rosaceas 8 19
Vahliaceae 1 2
Crassulaceae i 3
Droseraceae I 3
Haloragaceae 1 y;
Callitrichaceae 1 1
Rhizophoraceae 5 0
Combretaceae 6 17
Myrtaceae 7 24
Barringtoniaceae | 2
Lecythidaceae 2 3
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Name of the family

No. of genera

No.of species

Memecylaceae
Melastomataceae
Lythraceae
Sonneratiaceae
Punicaceae
Onagraceae
Trapaceae
Turneraceae
Passifloraceae
Caricaceae
Cucurbitaceae
Begoniaceae
Cactaceae
Aizoaceae
Molluginaceac
Apiacese
Araliaceae
Cornaceae
Alangiaceae
Sambucaceae

Rubiaceae
Asteraceae

Stylidiaceae
Campanulaceae
Sphenocleaceae
Vacciniaceae
Plumbaginaceae
Primulaceae
Myrsinaceae
Theophrastaceae
Sapotaceae
Ebenaceae

Styraceae
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Name of the family No. of genera No.of species
Symplocaceae 1 2
Oleaceae 3 14
Salvadoraceae 2 2
Apocynaceac 22 34
Asclepiadaceae 24 39
Loganiaceae 3 5
Buddlejaceae 1 2
(entianaceae 5 10
Menyanthaceae 1 2
Polemoniaceae 2 2
Hydrophylliaceae 1 1
Boraginaceae 8 21
Convolvulaceae 13 54
Cuscutaceae I y,
Solanaceae 10 33
Scrophulariaceae 26 61
Orobanchaceae 2 4
Lentibulariaceae 1 10
Gesneriaceae 6 6
Bignoniaceae 16 23
Pedaliaceae 3 4
Acanthaceae 38 91
Verbenaceae i9 45
Avicenniaceae 10 21
Lamisceae 14 34
Plantaginaceae i 3
Nyctaginaceae 4 5
Amaranthaceae 12 29
Chenopodiaceae 4 7
Baseliaceae 1 I
Phytolaccaceae 1 1
Polygonaceae 7 16
Aristolochiaceae 1 4
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Name of the family

R
1

INO. DI genera IND, D1 SPECICS

Piperaceae 2 7
Lauraceae 5 8
Proteaceae ] 1
Elacagnaceae 1 1
Loranthaceae 3 3
Santalaceae ] 1
Euphorbiaceae 33 87
Urticaceae 8 12
Ulmaceae 3 6
Cannabinaceae 1 1
Moraceae 5 37
Casnarinaceae 1 1
Salicaceae 1 1
Ceratophyllaceae 1 1
MONOCOTYLEDONS

Hydrocharitaccae 6 8
Burmonniaceae i 2
Orchidaceae 33 83
Zingiberaceae 9 38
Costaceae 1 ]
Marantaceae 3 4
Musaceae 1 2
Strelitziaceac 1 1
Cannaceae | I
Iridaceae 1 1
Amaryllidaceae 3 6
Hypoxidaceae 2 2
Agavaceae 4 10
Taccaceae 1 1
Dioscoreaceae 1 13
Stemonaceae 1 1
Alliaceae 1 6



678

Name of the family No. of gencra No.of species
Liliaceae 5 12
Smilacaceae ] 4
Pontederiaceae 2 3
Xyridaceae ! 3
Commelinaceae 5 16
Flagellariaceae ! l
Juncaceac 1 2
Arecaceae 10 17
Pandanaceae |

Typhaceae ]

Araceae i5 24
Lemnaceae 3 4
Ajlismataceae 4 7
Limnocharitaceae | 1
Najadaceae 2 7
Aponogetonaceae 1 2
Potamogetonaceae 1 6
Zannichelliaceae i 1
Eriocaunlaceae 1 12
Cyperaceae 17 108
Poaceae 109 320

PHYTOGEOGRAPHICAL AFFINITIES

The state is partly sitvated between the Sivalik range of Himalaya
on the north-west, Eastern Ghats and the Deccan plateau on the south-
west and with transverse terminals of Vindhyan series on the extreme
west, The northern major half and southern half of the state fall into
Gangetic plain and Deccan plateau phytogeographical regions of India,

rocnaabivaly Whila sl o e ik e pbnta avhilib reostoass
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admixture of temperate species, the southen plateaus possess many ele-
ments of Eastern Ghats and Deccan plateau. The occurrence of some
Himalayan elements on high hills of Chotanagpur and some Deccan
elements in northern districts made Haines (1922) to consider high hiils
of Chotanagpur as the ‘stepping stones’ for the migration of species from
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Himalaya to Peninsular India and vice-versa. A number of xeric and semi-
xeric species of drier parts of the state are also found common in
isoclimatic western semi-arid region of India. Besides, the flora of the
state as a whole shows some affinities with other phytogeographic regions
of the country as given below.

Some species common with Eastern India

Alphansea ventricosa, Clematis gowriana, Thalictrum foliolosum,
Desmos longiflorus, D. chinensis, Fissistigma polyanthum, Thlaspi
arvense, Crateva magna, Xylosma longifolia, Pittosporum napauiense,
Hypericum japonicum, Aspidopterys indica, Trichilia connaroides,
Eriosema himalaicum, Garcinia xanthochymus, Elaeocarpus sphaericus,
Acronychia pedunculata, Clausena excavata, Spondias pinnata

Desmodium triguetrum, Homalium napaulense, etc.
Some species common with Western Himalaya

Clematis roylei, Thalictrum foliolosum, Cissampelos pereira,
Barberis asiatica, Euryle ferox, Pittosporum napaulense, Hypericum
Japonicum, Flemingia strosilifera, Erythrina suberosa, Rosa brunonii,
Osbeckia nepalensis, Woodfordia fruticosa, Gnaphalium qffine, Inuia
cappa, Jasminum multifiorum, Buddleja asiatica, Veronica-anagallis
aquatica, Rhynchoglossum obliquum, Ficus palmata, Eulophia dubia,
Sagittaria trifolia, etc.

Some species common with Eastern Himalaya

Salix tetrasperma, Celtis tetrandra, Ficus squamosa, Artocarpus
chama, Morus australis, Olax nana, Rumex nepalensis, Stellaria media,
Amaranthus viridis, Miliusa longiflora, Litsea glutinosa, Berberis asiatica,
Piper pepuloides, Woodfordia fruticosa, Milleitia extensa, Smithia ciliaia,
Euphorbia thymifolia, Globba multifiora, Bulbostylis barbata, Cyperus
niveus, etc.

Some species common with Western Ghats

Anamirta cocclus, Tinospora sinensis, Hybanthus enneaspermus,
Polygala elongata, Abutilon persicum, Hibiscus aculeatus, Crotalaria
mysorensis, C. hirsuta, Bauhinia malabarica, Thimbergia alata, Strychnos
hux-vomica, Canscora diffusa, Ficus auriculata, E nervosa, Eriocaulon
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gquinguangulare, Fimbristylis aestivalis, Panicum paltidosunt, Phrynium
placentariven, Alpinia malaccensis, Smilax perfoliata, Acampe praemorsa,
Goodyera procera, eic.

Some species common with Western Dry region

Miliusa tomentosa, Cocculus hirsutus, Argemone mexicana, Cleome
chelidonii, Capparis spinosa, C. zeyanica, Tamarix ericoides, Aegle
marmelos, Naringi crenulara, Balanites aegyptiaca, Ziziphus mauritiana,
Alysicarpus hamosus, Crotalaria hirsuta, Indigofera cordifolia, Tephrosia
purpurea, Caesalpinia decapetala, Cassia auriculata, Acacia catechu, 4.
modesta, A. torta, Mimosa himalayana, Kalanchoe pinnata, Blumea
eriantha, Blepharis repens, Cyperus compressus, Acrachne racemosa,
Apluda mutica, Aristida setacea, etc.

Some species common with Andaman and Nicobar Islands

Dillenia aurea, Capparis zeylanica, Cleome rutidospermum, Rinorea
heteroclita, Polygala longifolia, Garcinia cowa, Mesua ferrea, Bytmeria
grandifolia, Firmina colorata, Pterigota alata, Sterculia villosa,
Brownlowia tersa, Grewia serrulata, Elaeocarpus tectorius

Some species common with Eastern Ghats

Ziziphus xylopyrus, Vitex negundo, Hibiscus micranthus,
Cardiospermum helicacabum, Bauhinia racemosa, Abrus precatorius,
Indigofera cordifolia, Crotalaria medicaginea, Euphorbia antiguorum
Grewia rotundifolia, Waltheria indica, Olax nana, Albizia thomsonii,
Protulaca oleracea, Alocasia monitana.

Besides these the state possess of a number of species which show
affinities with phytogeographic region outside India. Some of them are as
follows

Some species common with Malaysian region

Dillenia pentagyna, Viola betonicifolia, Cochlospermum religiosum,
Polygala linarifolia, Oxalis corniculata, Biophytum reinwardtii, Hybemthus
enneasperms, Bergia ammannioides, Hypericum japonicum, Hibiscus
radigtus, Pavonia repanda, Brownlowia tersa, Grewia abutilifolia, Leea
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indica, Tacca lenotopetaloides, Hypolytrum nemorum, Porana paniculata,
Celosia argentea, Eleocharis congesta, Fimbristylis sericea

Some species common with tropical Africa

Cocculus hirsutus, cleome rutidospermum, Hybanthus
enneaspermus, Flacourtin indica, Polygala crioptera, P. persicariifolia,
Polycarpon prostratum, Bergia ammannioides, Abeimoschus ficulneus,
Hibiscus aculeatus, Pavonia odorata, Urena lobata, Sterculia foetida,
Grewia damine, G. rothii, G. serrilata, Plumbago zeylanica, Tamarindus
indica, Indigofera linnaei, Chioris barbata

Some species common with tropical America

Argemone mexicana, Thiaspi arvense, Coronopus didymus, Bixa
orellana, Corchorus aestuans, Cassia tora, C. occidentalis, Leucaena
leucocephala, Hybanthus enneaspermus, Guazuma ulmifolia, Protulaca
prlosa, Malachra capitata, Heliotropium indicum, Volulopsis nummularia,
Datura metel, Nicotiana plumbaginifolia, Martynia annua, Ruellia
tuberosa, Aliernanthera pungens, Gomphirena celosioides.

Some species common with Europe

Fumaria indica, Protulaca oleracea, Lepidium sativum, Eruca
sativa, Sperguila arvensis, Stellaria media, Coronopus didymus, Vaccaria
pyramidata, Oxalis coriculata, Medicago lupulina, M. polymorpha,
Melilotus alba, Vicia hirsuta, V. sativa, Sonchus oleraceus, Anagallis
arvensis, Convolvulus arvensis, Polypogon monspeliensis, Sorghum
halepense, etc.

MEDICINAL PLANTS

About 200 well-known medicinal plant species are found in Bihar.
The medicinal properties and parts used of a plant vary from species to
species, In some cases the entire plant is used whereas in other cases
different parts of the plant such as leaves, flowers, fruits, roots, bark, etc.,
are only used. In addition to these well known medicinal plants, a number
of other species are used as medicine by different ethnic groups of Bihar
in their traditional system of medicine. A list of such species along with
their non-conventional use are given in the following table.
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Name of the species Part used Diseases

Andrachne cordifolia Root Rheumatism
{Euphorbiaceae)

Aloe barbadensis Leaf puip Contraceptive
(Liliaceae)

Alangium salviifolium Stem-bark Abortion and menstural
(Alangiaceac) disorders

Argemone mexicana Leaf Boiles, blisters and
{Papaveraceae) ulcers

Buchanania canzan Stem-bark Cuts, wounds and burns
(Anancardiaceae)

Bauvhinia acuminata Stem-bark Antidote to snake
(Caesaplinioideae) bite and scorpion sting
Bridelia crenlata Root Bone fracture
(Euphorbiaceae)

Buddlefa asiatica Leaf Gastric disorder
(Buddlejaceae)

Cuaesulia axillaris Leaf Goitre

{Asteraceae)

Cajanus scarabaeoides Root Rheumatism
(Papilionoideae)

Canscora diffusa Plants Headaches
(Gentianaceae)

Cassine glaucas Stem-bark Gastric - disorders,
(Celastraceae) epilepsy and hysteria
Celastrus paniculatus Seed Tuberculosis
(Celastraceae)

Clausena excavata Root Dysentery
{Rutaceae)

Croton roxburghii Root Malaria
fEunhnrvianaoal
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Dendropthoe falcata Leaf and stem  Antifertility

{Loranthaceae)
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Name of the species Part used Diseases
Desmodium motorium Root Vomiting, dysentry
(Papilionoideae) and cholera
Diplocyclos palmatus Leaf Opthalmic infections
(Cucurbitaceas)

Eclipta prostrata Whole Plant Insanity, malana
(Asteraceae)

Elvtrophorus spicatus Whole plant Gastric disorders
(Poaccae)

Euphorbia tirucalli Whole plant Bone - fractures
(Euphorbiaceae}

Flemingia strobilifera Root Obesity, sexually
(Papilionoideae) transmitted diseases
Gardenia turgida Root Jaundice, giddiness
(Rubiaceae) abortifacient
Gnephalium polycanion Whole plant Gastric disorders
(Asteraceae)

Gmelinag arborea Root Malaria fever
(Verbenaceae)

Hoppea dichotoma Whole plant Bone fractures
(Gentianaceae)

Indigofera linnaei Raoot Antifertility
(Papilionoideae)

Leonofis nepetacfolia Flower and Cut, wound and burn
(Lamiaceae) secd

Ludwigia hyssopifolia Root Abortion and
(Onagraceae) menstrual disorders
Mallotus philippensis Seed Boils, blisters and
(Euphorbiaceae) ulcers

Micromeria capitellata Whole plant Rheumatic pains
{Lamiaceae)

Millettia extensa Root Vermicide

(Papilionoideae)
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Name of the species Part used Diseases
Ochna obtusata var. pumila  Root Miscarriage and
{Ochnaceae) threaicned aboriion
Croxyfum indicum Bark Moming sickness.
(Bignoniaceae)
Plectranthus mollis Leaf Snake - bite
(Lamtaceae)
Plumbago zeylanica Root Antifertility
{(Plumbaginaceae)
Pygmaeopremna herbacea  'Whole plant Leucorrhoea
{Verbenaceae)
Rotala densiflora Twig Deafness
(Lythraceae)
Senecio nudicaulis Root Antiinflammatory
(Asteraceae) agents.
Soymida febrifuga Stem-bark Gonorrohoea
{Meliaceae)
Sphaeranthus senegalensis  Flower Eye-pains, night-
(Asteraceae) blindness and asthama
Stephania glabra Root Elephantiasis
(Menispermaceae)
Taxillus tomentosus Leaf Malaria and fevers
(Loranthaceae)
Trichosanthes tricuspidata Root Oedema
{Cucurbitaceae)
Pentanema indicum Root Antifertility
(Asteraceae)

ENDEMISM

There are only 11 endemic species known from Bihar (Table VI).
Besides these, some species are found to be endemic to Bihar and its
adjoining states / country (Table VII).
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Endemic Plants of Bihar

Name of the species

Family

Carvm villosum
Ligusticum albo - alatum
Clematis roylei var. patens
Sophora bakeri
Agrostis brachiata
Chrysopogon hamiltonii
Dendrocalamus sericeus
Dimeria ornithopoda
var. gracillima
Indochloa elarkei
Iseilema holei
Lophopogon kingii

R g .1

Poaceae
Ranunculaceae
Papilionoideae
Poaceae
Poaceae
Poaceae
Poaceae

Table VI1
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Name of the species

Distribution

Crotalaria pusiila (Papilionoideae)

C. quinguefolia (Papilionoideae)

C. globosa ( Papilionoideae )
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C. filipes var. trichophora
Desmodivm benthamii
(Papilionoideae )
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var. cariescens (Mimosoideae)

Endemic to Western Peninsula,
Bihar

Bihar, Karnataka, Tamilnadu

Bihar, Maharashira, W.B.

Andhra Pradesh, Bihar, M.P.,
W.B., Maharashtra, Tamilnadu.
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Name of the species Distribution

Derris hainensiana (Papilionoideae) Bihar, Nepal

Acacia pseudo-eburenea Bihar, NW India, U.P.
(Mimosoideae)

Erythrina resupinata Bihar, Orissa, U.P.
{Papilionoideae)

Alysicarpus roxburghianum Peninsula, Bihar, Orissa, U.P,
(Papilionoideae) Rajasthan

Albizia thompsonii var. Bihar, Orissa

galbana (Mimosoideae)

Crortalaria prostrata var. levis
{(Papilionoideae)

Hardwickia binata.
(Caesalpinioideae)

Pterocarpus marsupium
var. acuminata {Papilionoideae)

Apocopis vaginara (Poaceae)
Chrysopogon lancearius (Poaceae)
Cymbopogon giderba ( Poaceae)

Dimeria connibens ( Poaceae)

Eragrostiella brachyphylla (Poaceac)

E. nardoides ( Poaceae )
Ischaermmm duthiei (Poaceae)
I hirsum (Poaceae)

Manisuris clarkei (Poaceae)

Pseudoraphis minuta ( Poaceae }

Bihar, Mayanmar

Bihar, Peninsula, C. India,
Delhi, Rajasthan, U.P.

Bihar, Gujrat, Kamataka,
Maharashtra, Rajasthan

A.P, Bihar, M.P, U.P.
Bihar, Sikkim

Peninsular India, Bihar, W.B. to
E. Himalayas.

Bihar, Orissa

Peninsular India to Bengal,
Bihar

Bihar to Himalayas
Bengal, Bihar, M.P.
Bihar, Bengal to Meghalaya

Peninsular India up to Bihar,
Gujrat, M.P.

Assarn, Bihar, W.B.
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Name of the species Distribution

Themeda strigosa (Poaceae) Assam, Bihar, Maharashtra,

W.B.
Tripogon capilliatus (Poaceae) Western ghats in Keraila and
Karnataka to Bihar.
RARE PLANTS

There are about 250 species which are rare in the area and need to

be conserved. A list of some species is given below

Abrus pulchellus
Agrostis brachiata
Aglaia elaeagnoidea
Alysicarpus pubescens
A. hamosus

Aristida fimiculata
Atalantia monophylla
Barberis asiatica
Beilschimiedia dalzelli
Brachiaria kurzii
Canavalia gladiata
Caryopreris wallichiana
Chloris montana
Chrysopogon lancearius
Coelachne simpliciuscula
Coix aguatica

Cotula hemispherica
Crotalaria acicularias
C. angulata

Clematis gouriana
Commelina appendiculata
Cynodon arcuatus

C. barberi

Papilionoideae
Poaceae
Meliaceae
Papilionoideae
Papilionoideas
Poaceae
Rutaceae
Barberidaceae

Poaceae
Papilionoideae
Verbenaceae
Poaceae
Poaceae
Poaceae
Poaceae
Asteraceae
Papilionoideae
Papilionoideae
Ranunculaceae
Commelinaceae
Poaceae
Poacese
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Dendrobium crepidanum
D. formasum

Derris cuneifolia
Dichanthium foveolatum
Dimeria ornithopoda
Dinebra retrofiexa

P e
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Drosera indica
Epilobium angustifolium
Eriocaulon pumilio
Eriolaena stocksii
Erythrina fusca
Galactia tenuiflora
Garnotia tenelia
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Hedychium thyrsiforme
Hymenachne pseudo~interrupta
Hyptianthera stricta

Indochioa clarkei

Ischaemum indicum var. indicum
sub. var. malacophyllum.
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Kingidium decumbens
Linociera ramiflora

Leea alata

Mallotus roxburghianus
Maytenus senegalensis
Meizotropsis bwteformis
Melanocenchris jacquemoniii

Mi. rmttﬂaurm gif Tl

Mnesithea leavis
Murdannia blumei
Narenga porphyrocoma
Orobanche cernua
Oropetitm thomaewnn

Orchidaceae
Orchidaceae
Papiltonoideae
Poaceae
Poaceae
Poaceae
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Droseraceae
Ornagraceae
Eriocaulaceae
Eriocaulaceae
Papilionoideae
Papilionoideae
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Orchidaceae
Oleaceae
Leaceae
Euphorbiaceae
Celastraceae
Papilionoideae
Poaceae

Poacaae

Rr

Commelinaceae
Poaceae
Orobanchaceae

Poaceae



689

Panicum antidotale Poaceae
Paracalyx scariosus Papilionoideae
Psevdopogonatherum contortum Poaceae
Pseudoraphis brunoniana Poaceae
Pterocarpus indicus Papilioncideae
Pycnocycla glauca Apiaceae
Ranunculus pensylvanicus Ranunculaceae
Rhynchosia canna Papilionoideae
R bracteata Papilionoideae
Rubus mollucana Rosaceae

Salix tetrasperma Salicaceae
Schoenefeldia gracilis Poaceae
Sehima nervosum Poaceae
Symphorema involucratum Symphoremataceae
Tacca leontopetaloides Taccaceae
Tragus roxburghii Poaceae
Thallictrum foliolosum Ranunculaceae
Turnera uimifolia Turneraceae
Tripogon capillatus Poaceae

Viela patrinii, Violaceae

CONSERVATION STRATEGIES

Bihar is rich in species diversity and this diversity is continuously
declining on account of various developmental activities, like mining
operations for her rich coal and mineral deposits, industrialization,
urbanisation, et¢, Expansion of agricultural land, biotic interferences and
other socio-economic factors also lead to the depletion of natural
habitats.

Recently, encouraging steps have been taken to protect further
depletion of vegetation in the state by declaring an area of 4450 sq km
under two National Parks and 19 Wild life Sanctuaries. Besides, a few
following measures have been suggested.

Declaration of a number of more protected areas in diversity-rich
zones like Champaran, Ranchi, West Singhbhum, Godda, Chaibasa, ete.
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Establishment of Botanic gardens for ex sifu conservation of plant
diversity of the state.

Encouragement of cultivation of well-known and less-known
economically (including medicinal plants) potential plants to check their

destruction from natural habitat,

Effective land management programmes atmed for regenaration and
reclamation of areas effected by mining operations, power projects, etc.

Establishment of ficld gene banks, seed banks, and in-vitro storage
system in different diversity-rich reserve-forest.

Appropriate legislative mechanism for sustainence of rare,
threatened and endangered species.

Substitution of traditional tourism by eco-tourism to stop irreversible
damage to the natural environment.

Involvement of local population in forest management and imparting
of environmental awareness for integrated development of the Flora vis-
a-vis local populace.

Encouragement for study and survey by different research- institu-
tions and universities for documentation of flora and to collect data on
different ecological aspects.
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Butea monosperma in bloom
(Courtesy : P.K. Hajra)

Acacia farnesiana
Inset : Pods and Flowers
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Allium cepa under cultivation
(Courtesy : P.K. Hajra)

Desmodium velutinum
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Caesalpinia digyna

Gregarious growth of Ranunculus sceleratus in marshy places
(Courtesy : P.K. Hajra)
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Pandanus odoratissimus
(Courtesy : P.K. Hajra)

Mining operation by the side of Saranda forest
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Erianthus munja cultivated for thaching.
(Courtesy : P.K. Hajra)

A pond near cultivated field covered with Eichhornia crassipes
(Courtesy : P.K. Hajra)
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Agave americana : planted as hedge
(Courtesy : P.K. Hajra)

Chirita hamosa : a curious little plant of Netarhat plateau
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Bipin Balodi
J.R. Sharma
B.P. Uniyal
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Le Corbusier’s \....-lt_'r Beautiful” Ci ai‘ld1gau| i5 pro Iy
city in the world that was first planned and then built. The c1ty has
derived its name from the ancient temple of the Hindu diety “Chandi”
the Goddess of power. The suffix GARH means a fort. Chandigarh is
situated about 10 km from the temple and because of its beauty,
sorroundings, parks and buiidings it has earned for itself the acronym of
the “City beantiful”. The construction of the city began in 1952 as a capital
of the then Punjab state. After carving out the states of Haryana and
Himachal Pradesh under the reorganisation of Punjab state in 1966, this
city was given the status of a union territory.

This modern city with an area of ca 114 sq km lying at 30°44' N
latitude and 76° 53' E longitude, falls at the foot of Siwalik range near
Kasauli hills of N.W. Himalaya. The average altitude of the city is 230 m
in its North and 347 m in the South, thus, showing a gradual slope from
North to South. Chandigarh is surrounded by catchment area of “Sukhna

jake-choe” in the east and is delimited by “Patiali Rao” on the north-
western side.

The major area is dry flat land. The surface soil is predominantly
sandy-loam. The underlying strata consist of interbedded clay and sand
up to the depth of 2.3 m. At some places, boulders and gravel have been
intercalated between these beds. The area surrounding Chandigarh is an
essentially fertile agricultural tract. The topography of the area has
undergone a sea change during the past 40 years or so. Carlier, entire area
was dotted with ponds of various sizes. These used to serve as the water
source for villagers. After the building of capital complex all ponds, wells,
watersheds etc. were filled up resulting in complete wiping of these natural
water SOUrces and their dependent flora and fauna.

Chandigarh enjoys the general climatic pattern of most of the tropi-
cal N.W. Himalayan cities. The winters (November to February) are very
cold with sporadic rains and temperature dropping to 1°C. January is the
coldest month. The spring and autumn are pleasent. The summer are dry
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(March to June)} with temperature rising as high as 43°C. The hot and dry

summer is followed hv rmm.f season . hllv to mid Qpnfﬂmher‘l with hot

and humid weather ranging from 85-110 cm. Mammum rainfall (75%)
occurs in July-August. September has the maximum daily relative humidity
while April has the minimum relative humidity. Scattered rains may aiso
occur from March to May.

The area belongs to the Pinjore stage of Upper Siwalik. It consists
of an alternating series of sandrock and clay. The sandrock coniains
scattered pebbles at places, but towards the top of the stage it becomes
definitely conglomerate and includes thin bands of cobble and boulder
beds. The uppermost bed of the upper Siwaliks of the area consists almost
entirely of thick boulder beds, the boulders being mostly of Tertiary
sandstone. Brownish loamy-clay is often interbedded with the boulders

bed.

As regards the botanical explorations of Chandigarh, no specific
informatton is available, though most of the plants of the area have been

recorded and described in various Floras and botanical reports dealing
with the plants of Pubjab state and adjoining areas by Aitchison (1869);

Powell {1868-1872); Stewart (1869); Coventry (1901); Collett (1902);
Duthie (1903-1929); Sabnis (1940); Bamber {1916); Parker {1624);

i Lranaat 11 PP

Kashyap and Joshi (1936); Ahmed (1954); Raizada, Bharadwaja and Jain
(1957) and Maheshwari (1963). About 1200 species of the angiosperms
distributed under 300 genera including exotics, have beenreported so far
from Chandigarh. Punjab university took to the task of exploring
Chandigarh and brought out information on the plant wealth of Chandigarh
through several publications like Sharma and Sharma (1966, 67, 68)
Khullar and Sharma (1991b); Nair (1966); Sharma {1988); Sharma and
Khosla (1989); Mangal and Sharma (1993); Mangal, Khullar and Sharma
(1995) and Mangal, Sharma and Kullar 1996 (in press).

VEGETATION

Since the city was constructed according to a plan, it obviously had
scope for avenues, parks, gardens, traffic squares, etc. Introduced plants
therefore constitute major share of vegetation within the city Avenues of

r'l":l‘F ﬂﬂ \lul'#“ ae mivad tres cnacioag are a2 coonmoan cliorht in Chandirarh
i AR LW JF‘U\-'I\--? B o WAL SRt DA L ISAEENA 3 s A

These tree species include Barringtonia acutangula, Bischafia javanica,
Haplophragma adenophylium, Millingionia hortensis, Alstonia scholaris,
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Cassia spp., Jacaranda mimosifolia, Koelreuteria apiculaia, Sweitenig
macrophyila, Azadirachta indica, Kigelia pimata, Acacia auriculiformis,
Schieichera oleosa, Ficus infectoria, Polyalthia longifolia, Chorisia
speciosa, Chuckrasia tabularis, Hibiscus tiliaceus, etc. Other plants
usually employed for beautification are Holmskioldia sanguinea, Tecoma
stans, Lantana indica, Caesalpinia pulcherrima, Nerium odorum, Thevetia
neriifolia, Monstera deliciosa, Philodendron giganteum, Adenocalymma
alliaceum, Tecomella undlata, etc.

The wild flora is mostly represented by scrubs and weeds. The few
tree species present belong to Acacia catechu, A. modesta, Wendlandia
heynei, Pithecellobium dulce, Dalbergia sissoo, Melia azedarach,
Flacourtia indica, Syzygium cumini, Morus spp., Albizia lebbeck, Cassia
fistula, etc. with shrubby species like Ziziphus mauritiana, Capparis
sepiaria, Carissa spinarum, Dodonaea viscosa, Murraya koenigii, Ricinus
communis, Grewia tenex, Adhatoda vasica, Tamarix sp. and herbaceous
elements like Alysicarpus vaginalis, Indigofera linifolia, I linnaei,
Maivastrum coromandelianum, Pupalia lappacea, Ageratum conyzoides,
Rivina humilis, Euphorbia hirta, Alternanthera pungens, Cleome
gynandra, Tridax procumbens, Vernonia cinerea, Boerhavia di
Heliotropium strigosum, Sida spp. etc. Cynodon dactylon, Bothriochloa
pertusa, Dichanthium annulatum, Apluda mutica, Cenchrus
pennisetiformis, Saccharum bengalense, Phragmites karka, Heteropogon

contortus, etc. are some of the common grasses in and around ("hnndmﬂrh

S RAENEAL W R

The climbers and trailers are mainly represented by Diplocycios
palmatus, Cardiospermum haolicacabum, Cissampelos pareira, Atylosia
platycarpa, Pergularia daemia, Rhynchosia capitata, Coccinia grandis,
Oxystelma esculentum, Ipomoea eriocarpa, I nil, etc. The commonly oc-

curring parasites like Cuscuta reflexa and Dendrophthoe falcata are com-
mon here also. The marshv and aguatic UPOFfﬂfiﬁT‘! ton 15 well :gn[ggfgt&d
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by Hydrilla verticillata, Ceratophyllum demersum, Bacopa monnieri,
Dypha angustata, Eichhornia crassipes, Potamogeton spp. etc. Ranuncu-
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lus trichophyllus, a temperate aquatic, has also been reported from

Chandigarh. (Table )

DIVERSITY

The wild flora of Chandigarh comprises 574 species of flowering
plants distributed in 286 genera and 70 families (Table I).
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Table I
No, of Families/Genera/Species of Dicoty and Monocois
Families Genera Species
Dicots 61 218 451
Monocots 9 68 123
Total 70 286 574

As many as 31 families are represented only by one genus whiie

ca 18 families are represented by single genus and single species.
Hydrocharitaceae, Poniederiaceae, Lemnaceae, Potamogetonaceae
(Monocots) and Ceratophyliaceae (Dicots) are represented by aquatic

plants only,

Poaceae is the largest family with 52 genera and ca 82 species.
The Tables I and IIf below provide the details of the dominant families
and genera respectively.

Table If
Dominant Families (species-wise)

Fainily Chandigarh India

Poaceae (52) 82 (264) 1291
Asteraceae (41) 57 (166) 803
Leguminosae (20) 49 (167) 1141
Cyperaceae (6) 39 (38) 545
Scrophulariaceae (12) 22 (62) 368
Euphorbiaceae (5} 19 (84) 523
Acanthaceae (9) 15 (92} 500
Lamiaceae (10 13 (72) 435
Amaranthaceae (8) i1 (20) 60
Convolvulaceae (4) 11 (28) 184
Solanaceae (4) 11 17y 75
Polygonaceae (2) 11 (17) 163

The figures in the parenthesis represent the number of genera.
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Table IIl
Dominant Genera

(enera

No of Species

Cyperus
Euphorbia
Polygonum
Indigofera
Digitaria
Fimbristylis
Crotolaria
Commelina
Alysicarpus
Eragrostis

16
1]
9

- - -

It is clear froim the vegetational account that the major part of the

flora of Chandigarh constitute introduced plants. The wild vegetation does
not include many interesting plants from distributional point of view but
some have economic or medicinal value such as

Urena lobata Malvaceae
Helicteres isora Sterculiaceae
Aspidopterys wallichii Maipighiaceae
Celastrus paniculatus Celastraceae
Elaeodendron roxburghii Celasteraceae
Mollugo pentaphylla Molluginaceae
Azadirachta indica Meliaceae
Cassia fistula Caesalpiniaceae
Dalbergia sissoo Fabaceae
Bombax ceiba Bombacaceae
Bauhinia variegata Caesalpiniaceae
Aegle marmelos Rutaceae

Toona ciliata Meliaceae
Butea monasperma Fabacese
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Acacia catechu Mimosaceae
Moringa oleifera Moringaceae
Justicia adhatoda Acanthaceae
Tinespora cordifolia Menispermaceae
Eclipta prostrata Asteraceae
Holarrhena pubescens Apocynaceae
Solanum surattense Solanaceae
Withania somnifera Solanaceae
Bacopa monnieri Scrophulariaceae
Kigelia pinnata Bignoniaceae
Plantago ovatu Planiaginaceae
Achyranthes aspera Amaranthaceae
CONSERVATION

As mentioned above, the number of introduced plant species is
more than the natural wild flora of Chandigarh. The habitat toss due to
urbanisation and tourist influx are among the major threats to the wild
flora. It is necessary that apart from creating a general public awareness
through NGOs, Radio, Television, Newspapers, étc., eamest efforts should
be made for ex situ conservation of both introduced and rare wild species
of flora in university/public gardens,

As such, the city does not encompass any protected area for in situ
conservation. Sukhna Lake situated in the lap of Shivaliks is" the only
man-made wetiand area created in 1958 for the city of Chandigarh. The
National Committee on Wetlands, Mangroves and Coral reefs under
Ministry of Environment and Forests, has recognised it as one of the 21
wetlands in the country for intensive conservation. Due to the large catch-
ment area (42 sq km), tonnes of silt is carried annually into the lake, thus
decreasing the original capacity of the lake and also effecting the aquatic
population. Tt is suggested that the enhanced desilting efforts by the
local administration/ communities should be accompanied by voluntary
plantations of fruitbearing trees and other ecologically-important trees in
the catchment area. This excessive afforestation in the catchment area
shonld alsc be followed by building of check dams to halt the silt flow
into the lake and removal of aquatic weeds. Annual census of waterfowls
may also be used as a bioindicator for regular monitoring of the status of
the Sukhna Lake.
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An avenue

Cassia sp. in the university campus
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An avenue of Haplophragma adenophyllum

Tecoma stans
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An ormamental climber

Hibiscus tiliaceus
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Cassia sp. along the roadside
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Koelreuteria apiculata

Sukhna lake : General view of the vegetation
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N.P. Singh
P.P. Sharma

The union territory of Dadra and Nagar Iaveli is situated on the
west coast of India, between latitudes of 20° 0°  20° 25' North and
longitudes of 72° 50" - 73° 15" East. Total area i1s 491 sq km (Pandey and
Ladwa, 1989), which comprises of two enclaves, viz. Dadra and Nagar
Haveli. The territory is surrounded on the west, north and east by Valsad
district of Gujarat state and on the south and south-east by ‘Thane’
district of Maharashtra state.

The whole area is undulating and hilly with a hilly terrain specially
towards the north-east and east, surrounded by the ranges of ‘Sahyadri
mountains’ (Western Ghats). Total forest area of the territory is 198.77
sq ken  (19876.41 ha) with high altitudes ranging from 250 to 432 m.
‘Gambhirgad’ the highest region with 684 m altitude is just cutside the
border of Nagar Haveli. The terrain is intersected by the river
Damanganga and its three tributaries. The river arises in the ghat 64 km
away from the coast and discharges itself in the Arabian sea at the port of

Daman.

Climate in Dadra and Nagar Haveli is moderate and generally
healthy in the central zone. Temperature ranging from 20.8°C to 33.5°C
and average humidity ranging from 30 % in May to 85 % in August, it
shows hot and humid summers.

The rainy season i¢ normally from June to September and recieves
heavy rainfall during these months with an annual rainfaif ranging between
2000 to 2500 mm (Pandey and Ladwa, 1989).

Sail in Dadra and Nagar Haveli is mostly formed by disintegration
of the deccan trap rocks, occurring as thin finely broken well serrated
mantle mixed up with decayed organic matter varying in texture and
depth according to the degree of disintegration and extent of erosion.
The cotour of soit varies from brick red to black.
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VEGETATION

The vegetation of Dadra and Nagar Haveli in general is that of
moist deciduous type dominated by Teak-Terminalia community. There
is no much scope to discuss about the floristic diversity of Dadra, be-
cause most part of the area is under cultivation, though there are few
open grasslands and wastelands. While in Nagar Haveli there is consid-
erable arca under forest cover. Food crop cultivatton is limited to plains
and valleys only.

Small patches of grassy fields are found within the forest areas,
probably formed by the shifting cultivation practices of the nomadic
‘Girijans’. The vegetation of Nagar Haveli is closely related to the hilly
flora of Gujarat state having common tree species viz. Tectona grandis,
Terminalia crenulata, Garuga pinnata, Bulea monosperma and
Phylianthus emblica, etc. The dominant species in shruby layer are
represented by Carissa congesta, Woodfordia fruticosa, Wrightia tinctoria

nnd Holmrrboena ntibecnane ate Theae varetatinm 1e frannanted hv vact
ang oearrnend pupesoens , €1C.  10C vegeialion s frequented by vast

variety of climbers; commonly Calycopieris floribunda and Combretum
ovalifolium thus dominate the climber species.

Rao (1985), while working for the flora of Goa, Diu, Daman,
Dadra and Nagar Haveli has recorded 407 angiosperm species belong-
ing to 278 genera and 84 families from the Dadra and Nagar Haveli
alone. Of these, 196 genera and 295 species belongs to 71 dicot families
and 82 genera and 112 rpecies come under 13 monocot families, 3
pieridophytic species belonging to 3 genera and arranged under 3 fami-
lies have also been recorded.

Table 1
Number of families, genera and species
Families Genera Species
ANGIOSPERMS 8