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FOREWORD

It gives me immense pleasure and satisfaction to accede to the request of
the authors to write a few words on a ‘Foreword' to the current volume which
is found to be the beginning of the process of unraveling the Nature's hidden
treasure in Arunachal Pradesh.

Ever since its inception the Botanical Survey of India has been conducting
Floristic surveys and writings on the subject. Indeed, Indian flora is very rich
and found in abundance. It is most gratifying that Botanical Survey of India
has been endeavoring their best efforts in conducting systematic survey, studies
and writings on the 'Flora' and conserve the rare and endangered species.
‘Flora’ literally means "the Roman Goddess of Flowers" and our mother
nature is adorned with plenty of ‘flora’. Our devout duty is to examine its life
and beauty in the pursuit of unraveling this hidden treasure of nature.

For the people of Arunachal Pradesh, forest is an inseparable part of our
lives. The economic development and prosperity of the people as well as the
state lie with our knowledge of the forest and the wild plants that inhabit our
land. Here the Botanists and Botanical Survey of India can only help us to
study scientifically and explore their varied utility for the economic upliftment
of Arunachal Pradesh. Since our state is extremely rich in plant life surround-
ing with magnificent forest trees and amazingly vast variety of wild plant
TeSources, we owe to the Botanical Survey of India for their National Pro-
gramme for conducting surveys and conservation of our plant resources which
will undoubtedly help the people living in this evergreen State of India in
altaining and maintaining a quality of life which they truly deserve.

I am confident that the publication of this book will further enlighten the

People of this State about their natural plant resources and will meet the long
felt requirement of a book on 'flora’ in Arunachal Pradesh.

(Gegong Apang)



PREFACE

Arunachal Pradesh, in the extreme north-eastern corner of the country,
harbours a very rich and diverse flora. Its unique phytogeographical position,
topography and high degree of precipitation are some of the important factors
which are mainly responsible for its enormous biological diversity compara-
tively in such a small area. Arunachal may also be regarded as a store house of
many wild relatives of economic plants. These wild genetic resources of Agri-
Horticultural importance are of immense value to the mankind in the present

day world under the pressure of rapidly multiplying human population. The

ruthless destruction and unplanned exploitation of natural living resources by
human for various purposes necessitates appropriate measures towards germ-
plasm conservation for future generations. In the fast developing states like
Arunachal Pradesh the natural vegetation has been continuously and increasin-
gly under pressure, and even before an inventory of the plant resources of the
region could be undertaken, the ecological disasters have begun to take toll of
several species. In order to cope with the increased domestic requirements for
food, cloth and shelter, etc., owing to the population explosion, it has become
essential to conserve and make the best use of all our natural resources.

Though the discovery of the wild plant resources in Arunachal Pradesh
had been initiated by Griffith as back as in 1836, but it was only with the set-
ting up of the Eastern Circle of the Botanical Survey of India, with headquar-
ters at Shillong in 1955, the survey of plant resources in various parts of the
districts of Kameng, Subansiri, Siang, Lohit and Tirap have been intensified.

Since its inception in 1977, Arunachal Field Station, Botanical Survey of
India (BSI) is also actively engaged in the exploration of the flora of this
region. In the present "Materials for the flora of Arunachal Pradesh” an
flttempt has been made to compile data from all the herbarium material housed
In different herbaria of Botanical Survey of India and other Institutions and
from the published literature. This publication will be helpful to the students of
botany, foresters, agriculturists, pharmacologists, etc., in their research and
Mmanagement programmes since there is no other flora available for this region
Which can be consulted to assess its natural plant wealth.

The authors express their deep sense of gratitude to Dr. S.K. Jain and Dr.
M.P. Nayar, Ex-Directors, Botanical Survey of India, for their invaluable
Suggestions and to Dr. B.D. Sharma, Ex-Director, Botanical Survey of India
f‘," assigning this important task and for his encouragement and guidance at
different stages of its condensation. The authors also express their indebtedness
to Dr. PX. Hajra, Director, Rotanical Survey of India, for his keen interest
and guidance with valuable suggestions which he gathered through several



explorations particularly in the Kameng district of Arunachal Pradesh during
his long tenure of service at the Eastern Circle of Botanical Survey of India,
Shillong.

Sincere thanks are due to Sri J.K.Mehta, the Principal Chief Conservator
of Forest, Arunachal Pradesh and other forest officials for their help during
exploration work and to Dr. V.J.Nair, Scientist-SD-in-Charge, Eastern Circle,
Botanical Survey of India (at present Deputy Director, Southern Circle,
B.S.1.), Shillong, Dr. D.K. Singh, Deputy Director, Northemn Circle, B.S.1.;
Dr. L.K. Banerjee, Deputy Director, I.S.I.M., B.S.1. for providing library,
herbarium and computer facilities. We are also thankful to Dr.K.Haridasan,
Scientist, Forest Department, Arunachal Pradesh for useful suggestions. The
authors also wish to place on record their sincere gratitude to the Director,

.

Geological Survey of India, Operation Arunachal Pradesh, Regional Geology
Division, North Eastern Region, Itanagar, for providing the details on the
geology of Arunachal Pradesh. Our thanks are alsoue to technical and other
staff of Arunachal Field Station, Botanical Survey of India, Itanagar and
Sanjay Kumar Uniyal, Northern Circle, B.S.I. for providing all types of

cooperation during the preparation and finalisation of this work.

Calcutta
01.01.1996 AUTHORS
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Primary open forest showing Cyathea sp. - a threatened element.



Ganga lake, Itanagar : Primary tropical semievergreen forest.



Secondary forest with dominant Bamboo species along river course
(Sankie View, Itanagar).



Pine forest - West Kameng district.



Secondary forest with Bamboo and Musa species.



'Jhum' cultivation - burning of dried vegetation.



‘Jhum' cultivation - paddy and maize crop.



Secondary forest on abandoned ‘Jhum' land.



Mithum (Bos gour) - the majestic semi-domesticated cow of
Arunachal Pradesh.

'Asiatic Elephant’



Podophyllum hexandrum Royle



Sarauia armata Kurz



Impatiens latiflora Hook.f. & Thomson
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Oxalis debilis H.B.K. var. corymbosa (DC.) Lourt.




Oxalis debilis H.B.K. var. corymbosa (DC.) Lourt.



Dalhousia bracteata (Roxb.) Baker



Melastoma normale D. Don




Lagerstroemia reginae Roxb.
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Duabanga grandiflora (Roxb. ex DC.) Walp.




Indofevillea khasiana Chatterjee



INTRODUCTION

Arunachal the land of the rising sun, in the extreme north-eastern corner
of India covers an area of 83740 Sq.Km. It lies between 26° 28’ and 29° 30'

North latitude and 90° 30' and 97°30' East longitude. It is bounded in the
north by Mc-Mohan Line,in the east by China and Burma(Myanmar), in the
south by the states of Nagaland and Assam and in the west by Bhutan.

Arunachal Pradesh- the 24th State of the Indian Union attained full fledged
statehood on February 20th, 1987. It was known as North East Frontier

Agency (NEFA) until 1972 when it was given the status of a Union Territory
and renamed as Arunachal Pradesh and is the largest among the seven north-
eastern states of the country. The state capital Itanagar, at an altitude of 530 m
above. sea level, is located at 93° East longitude and 27° North latitude in the
Lower Subansiri district and has been named after a historical fort,the "Ita
Fort" (meaning fort of bricks),builtein 14-15th century.The use of bricks which
are almost akin to the present day bricks is an interesting aspect of
Archaeology. Arunachal finds mention in the ancient literature too, like in the
"Kalika Purana” and "Mahabharata". The place is supposed to be the "Prabhu
Mountains" of the Puranas. It is said that sage Parashuram washed away his
sins here. This legendary place in the lower reaches of Lohit river is now a
pilgrimage called "Parasuram Kund" where a large number of people from
different walks of life come to have a holy dip on Makar Sankranthi day.
"Malinithan", a place in East Siang district, has rich granite sculptures belong-

iﬂg to 14-15th canturv danicting Indra an alanhtint 'Airavata’ Curva an
[ ~] - v A o SAA Vv‘l‘ul] \lvtllvllllb ALANALA A ViR \Ilvyl.“l“ dALAGA VAL [ Uu.J“ \Jia

chariot and 'Nandi bul'. According to logical legends it is here the Lord
Krishna married Rukmini, the daughter of the Bhismaka.

Krishna and Rukmini were welcomed here by Parvati with garlands, and
Parvati thus acquired the name Malini and the place subsequently named
Malinithan. These widely scattered archaeological remains at different places
in Arunachal bear testimony to its rich cultural heritage. Arunachal, apart
from having an important place in Hindu mythology, is also an abode of 400
years old Monastery of Mahayana Buddhist in Tawang district at an altitude of
about 3100 m. Built in 17th century the place is the focal point of spiritual life
of.the Buddhists of this region even today and houses more than 500 Buddhist
priests. It is also the birth place of the Dalai Lama the VIth.
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MATERIALS FOR THE FLORA OF ARUNACHAL PRADESH 3

The State has been divided into 11 districts namely :-

1. Tawang 2. West Kameng 3. East Kameng 4. Lower Subansiri 5.

10. Changlang and 11. Triap.

TOPOGRAPHY

Arunachal Pradesh has generally a rugged terrain characterised by hill
~—ridges and valleys. The ridges are either parallel or in opposite direction, and
in between the hill ridges, wide or narrow, deep or shallow valleys exist. In
general the hills gradually rise from south to north with an east-west orienta-
tion. Their elevation ranges from 200 m in case of Siwalik formations from the
plains of Assam to the Himalayas upto 7750 m along the Tibet China

border.

Based on the tribes inhabiting a particular area Arunachal Pradesh was
earlier divided into the following subareas:-

1. Aka hills

2. Daphla hills
3. Miri hills

4. Abor hills
5. Mishmi hills

However, physiographically the Himalayan ranges in Arunachal Pradesh
can be divided into 3 divisions :-

a. The Siwalik and the Foothills : This division runs along the southern
border of Arunachal Pradesh along the longitudinal valleys of Kameng,
Subansiri, Siang, Dibang and Lohit. The area has a more or less flat topo-
graphy and gradually merges with the plains of Assam in the northern part
of Brahmaputra valley.

b. The Lesser Himalayas : Rising from the Assam plains, the Siwaliks attain
a sudden rise and merge into lesser Himalayan ranges in the north. This

:livision has comparatively lower altitudes (upto 800 m) along river val-
eys.
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¢. The Greater Himalayas : It is the dominant division of the state. Peaks
reaching as high as 6000 m and more are located in this division. Some of
the known peaks of this division are : Gorichen (7300 m), Kangto
27000 o) Namonha Donua ("7(‘ m)Y Fulanar (7844 m) nnr‘ r‘l-nnmn T hae

\I V7V 111y LNGlliviia Ual @/ 7JV 1)y DUWIGUELL \(fJTY lu’ ARANS “l“ll

(7344 m).
GEOLOGY

The eastern Himalayas of Arunachal Pradesh can geographically be divi-
ded into three zones from south to north viz. (1) the Sub-Himalayas, (2) the
Lesser Himalayas and (3) the Greater Himalayas.

The Sub-Himalayan zone consists of Neogene molassic sediments (Siwa-
liks) whereas the Lesser Himalayas comprises Upper Proterozoic to Lower
Palaeogene self sediments (Bomdila Group, Buxa-Miri Formations) and the
Greater Himalayas has been characterised by para and ortho metamorphites
and acid to intermediate igneous intrusions from Precambrian to Tertiary age
(Sela Group, Siang Group, Lumla Formation, etc.). It is a well known fact that
these zones are directly or indirectly controlled by the distinct structural fea-
tures called MBF, MCT, Lohit and Mishmi thrusts.

The Main Boundary Fault (MBF) separates the foot Hill molassic sedi-
ments from the shelf sediments of Lesser Himalayas. The main Central Thrust
(MCT) generally identified at the base of the central crystallines of Greater
Himalayas is a low angle feature. It shows the tectonic junction between the
crystallin s and the underlying metasediments. The north westward extension
of the Lohit and Mishmi thrusts terminate the main Arunachal Himalaya
against the Mishmi massif sequence - older crystalline complex and flysch of
meta-sediments with serpentinite intrusives.

After the crystallines and metamorphic complex the next older sediments
are the lower and middle Palaeozoic Buxa-Miri sequences of shelf sediments
deposited in an extensive basin prevailed in northern part of the Lesser
Himalayas. These sedimentary stratas do not show distinct fossil bearing
horizons except a few remains of algal stromatolites and worm burrows at

places.

During Upper Carboniferous to Lower Permian times, a marine transgre-
ssion swept away parts of Arunachal Pradesh and extended its arm upto the

foothill. During this period, the sedimentation commenced under glacio-
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marine, marine and continental lagoonal environments and formed the glacio-
marine diamictite, fossiliferous marine sediments in foothills, deposition of
coal beds and intercalations of maripe units with continental facies. (Bichom -
Bhareli units of Gondwanas). At the end of Permian, marine regression took

place and the entire part of Lesser and foothills of Arunachal Pradesh remained
as land till the beginning of the Tertiary period when another episode of
marine transgression and regression took place and subjected to form marine
Eocene units with rich faunal and floral assemblages (Dalbuing, Dunro, Garu-
Gensi, Yembung and Pasighat horizons).

The eruptive rocks in Arunachal Himalaya is represented by an extensive
occurrence of Abor volcanics. From the field evidences it is found that the
Abor Volcanics occur interbedded both with Buxa Permian Gondwanas and
earlier workers equated them with Panjal Volcanics and Rajmahal traps.
Recent studies have been brought out the infra and inter-trappen horizons with
Palaeocene-Eocene marine fauna and hence the associated major basalt flows
of Abor Volcanics may be related to Late Eocene period.

In the south-eastern part of the Arunachal Pradesh in Tirap district, the
middle Tertiary sequences are exposed. These have been formed under a dif-
ferent sedimentary environment prevailed in a rapidly subsiding through and
formed a mixed type of rocks under fluviatile, deltaic, lagoonal conditions.

In the frontal foredeep basins developed due to the upliftment of land in
the Sub-Himalayas, the Siwalik formation formed in the reversal of slope
towards north-west. The Quaternary sediments after a hiatus in sedimentation

hictnry sact [N SN, 1 DUt U o S-SR 3.3
SMBIULY 1O UNCONIOrmanly over e Siwalik.,

DRAINAGE SYSTEM

. The natural drainage system is maintained by numerous streams and rivers
Gissecting the varied topography of Arunachal Prgdesh which usually flow
from the west-north to east-south direction. The main watershed system of the
state is constituted by eleven rivers which are fed through rain water or
through melting snow at the sources. These rivers receive water of all other
substantial streams and rivulets and are finally drained to the westerly flowing
Brahmaputra. There are six principle rivers in the state namely: Kameng,

Sf‘b‘;‘“_s"" Siang, Lohit, Tirap and Dibang. The others include Kamlang,
Sissini, Kamala, Dikrong, Ranga, Noa-Dihing and Namphuk (Buri-Dihing).

aseea e o3 Sig SIS AN
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SOIL

Owing to predominantly hilly terrain the soil in major parts of the state is
rocky. These rocks are of Himalayan type mainly shales, schists and conglo-
merates. In general the soil has a high degree of acidity due to heavy rainfall
and are rich in humus with higher percentage of nitrogen because of dense and
rich vegetational cover. These soils have thick layer of organic matter as a
result of accumulation of huge quantities of rotting/decaying plant materials.
The erosion and deposition by rivers has resulted in sandy to sandy-loam,

I‘IQ‘IA" cntl mnvnr‘ llll"\
clayey soil mixed with heterogenepus matrix in some places. Sometimes soil

mixed with mica is also found in river belt regions, whereas in some places the
sedimentary nature of the soil can be observed. The soil in the foothill regions
may be sandy or loamy or mixed, while it is clay alluvium with rich organic
content in the plain areas or in the valleys.

The cultivation on the hill slopes in Arunachal Pradesh, which is being
practiced since time immemorial, plays an important role in the rapid depletion
of the organic matter from the surface layers of the soil as it is washed away
due to hegvy and prolonged rainfall, and as a result these slopes gradually
loose their fertility.

The soil in higher regions are dark brown to yellowish brown in colour
and somewhat coarse textured. It may be coarse sandy loam to loamy sand
o Lt oAb Lt 8 %% T o 8_ ___ __._11 $__° _ .3 ...l
WG tNC SUDSO11 15 10amy Or ClayCy 10dl. 1Nc65C 50118 arc wcell draincu anag
granular. The soil of this region have developed from high grade metamor-
phics consisting schist, shales, granodiorite, sandstone, quartzites, conglomer-

ates, mica, schist, etc.

CLIMATE

By and large the state exhibitg a mosaic of climatic zones varying from
place to place which is mainly due to its geographical position and varied topo-
graphy. The state receives heavy rain almost throughout the year and practi-
cally without any dry months (Rao 1972). In general the major parts of the
state have humid subtropical climate with wet summer and winter, whereas it
is cold humid in the remaining parts. On the basis of the monsoon, roughly the
12 months can divided into 4 seasons which sometimes overlap one another:-

1.  Winter season :  January to February
2. Premonsoon season :  March to May
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3. Monsoon season :  June to September
4. Postmonsoon season :  October to December

The average mean maximum and minimum temperature is 29.5° C and
17.7° C in subtropical humid regions and 21.4° C and 2.4° C in cold humid
regions. Generally December, January and February are the coidest months
whereas, July and August are normally the warmest months and the maximum
temperature is normally + 30° C. However, sometimes the temperature rises
as high as 35° C during summer month in the plains and broad valleys.

The average annual rainfall in the humid subtropical region is about
2972.7 mm while it is 2086.9 mm in cold humid regions. East Siang and
neighboring areas of Lohit receives the h_ighést rainfall, whereas west Kameng
experiences the least annual rainfall.

PEOPLEAND CULTURE

The population of Arunachal Pradesh according to 1991 census is 8.5
lakhs. Arunachal with its rich floristic diversity is also said to possess the
largest number of Tribes. There are 26 major tribes and about 72 subtribes in

fl’\h stnl’n Tha difforant trihac inhaohiting in diffarant nartec nftha ctata land an
8 ¢4 L] SISV LAV WELIVAVIRS UIUVS QUL E 111 VAIIVIVIIE PRIt Ul LIV Svalv ivals ail

intricate life totally dependent on the forest resources, and virtually all of their
requirements ranging from food, fuel, fodder, medicine, cordage and various
other domestic needs are met by the local vegetation. Some attempts have been
made to record and list such plant used by the local tribes by R.K.Arora
(1981); D.P.Dam & P.K.Hajra (1981); G.D.Pal (1984), K.Thothathri &
G.D.Pal(1987); H.C.Pandey (1988), K.Haridasan et al.(1990); H.C.Pandey ef
al. (1990); and G.D.Pal (1992).

Different Tribes of Arunachal Pradesh

Aka; Apatani; Ashings; Bagins; Boris; Digarumishmis; Gallongs; Hill
Miris; Idumishmis; Khamtis; Khonsa; Membas; Mijis; Mijumishmis; Mi-
nyongs; Monpas; Nishis; Noktes; Padams: Pailibos; Shordukpens; Singphos;
Tagins; Tangsas; Wanchos and Yobins.

'These tribes may be divided into 3 cultural groups on the basis of their
socio-religious affinities :-
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- The Monpas, Membas and Shordukpens of Tawang and West Kameng
follow Mahayan sect of Buddhism. Their villages have richly decorated
"Gompas”. They breed yaks, mountain goats and practice terrace cultiva-
tion. Khamtis and Singphos of the eastern part of the state follow Hina-
yana sect of Buddhism and are said to have migrated from Thailand,
Burma (Myanmar) long ago.

- Adis, Akas, Apatanis, Bagins, Tagins, Nishis, Mijis, Tangsas, etc.,

wnirchin cnn and mann and anllad Nanuvi_DPala and ARA Tan: tha haliavad
WUIBUIP ODWIE Gl 1IVvviL 5\’“ ValiI\AS UUqu 4 VIV alliu /vy~ idalll, uiv vviivvve

original ancestors for most of these tribes. They traditionally practice
shifting or jhum' cultivation.

- Noktes practice elementary form of Vaishnavism.

Arunachalees are traditional craftsman having deep aesthetic sense. They
master a variety of crafts like weaving carpets, rugs, garments of vivid colours
and exquisite patterns, painting, pottery, wood carving, cane and bamboo
fumniture, house hold goods and other attractive and decorative articles.

FLORA AND FAUNA

The wide ranging altitudinal variations from 100 m in the foothills to ca
7800 m high Himalayan mountains, rippling water over stones and boulders of

f‘\n afrﬂnmn anr‘ mnn‘u'u rivare flamnng Anwn ta tha dalightfill vallave hioh
ll.lls ] ARAVWVID llv"lus UYWL WV MUY uvusuuul Vﬂll\/]ﬂ ulsu

rainfall and humidity, soil conditions, etc., have blessed Arunachal with a rich
and very diverse flora and fauna. Keeping in view the varied flora and fauna of
Arunachal, a good number of protected areas have been established covering
an estimated area of 5094.98 Sq.Km.

Arunachal abounds in elephants and tigers in the grassy foothills, whereas
red pandas and musk deer are found in higher altitudes. The most important
among the mammals is the swinging Hoolock Gibbon which occurs only here.
The white winged Wood Duck is one of the most threatened birds of the
world. The great Indian Hornbill is also found frequently throughout Aruna-
chal. The "Mithun" which is found both in wild and domesticated forms has
religious significance and has got close relation with socio-cultural life of the
people. It is also regarded as a unit of wealth and is frequently used for barter
or food on festive occasions and ceremonial functions. Some important wildlife

of the state are :-

Sw e



i) Mammals: Hoolock, Capped Langur, Assamese Macaque, Phesus
Macaque, Slow Loris, Tiger, Leopard, Snow Leopard, Clouded Leopard,
Golden Cat, Fishing Cat, Leopard Cat, Marbled Cat, Crab eating Mongoose,
Otter, Himalayan Weasel, Civet, Sloth Bear, Himalayan Black Bear, Wild

Dog, Red Panda, Indian Pangolin, Crestless Porcupine, Giant Flying Squirrel,

Namdanha Fluing annrrnl Red Chickad inngrn! Malavan Giant Sanirral

l‘ﬂluu“yll“ & IJ lu ulll\il ANWNE N ALAVIRAZNWVG AV l“lul SBAA NI ABRIEV W “lllvl’
Asiatic Elephant, Sambar, Hog Deer, Barking Deer Musk Deer, Gaur, Gho-
ral, Takin, Hispid Hare.

ii) Birds: Hodgeons Hawk Eagle, Black Eagle, Gray Headed Fishing

Eagle, Crested Serpent Eagle, Common Hill Patridge, Kalij Pheasant, Red
Jungle Fowl, Peacock, Pintailed Green Pigeon, Green Imperial Pigeon, Spot-
ted Dove, White Winged Wood Duck, Bay Owl, Red Headed Trogon, Blue
Bearded Bee-eater, Rofous Necked Hornbill, Blue Throated Barbet, Rofous
Wood Pecker, Black Headed Myna, Pied Myna, Common Myna, Jungle
Myna, Hill Myna, Jungle Crow, Flycatcher Shrike, Large Wood Shrike,
Scarlet Minivet, Small Minivet, Leaf Bird, Fairy Blue Bird, Redvented Bulbul,
Black Bulbul, Wren Babbler, Red Headed Babbler, Black Throated Babbler.

ii1) Reptiles: Moonitor Lizard, Geeko, Diards Blind Snake, Great Tree
Racer, Black Banded Trinket Snake, Wolf Snake, King Cobra, Indian Specta-
cled Cobra, Russells Viper, Bamboo Pit Viper, Python, Black Krait.

LIST OF DECLARED SANCTUARIES & NATIONAL PARKS IN

ARUNACHAL PRADESH

Sl. Sanctuary/National Park District Area in Sq.Km.
No.

1. Dibang Wildlife Sanctuary Dibang Valley 4149.00
2. Eagle Nest Wildlife Sanctuary East Kameng 217.00
3. Itanagar Wildlife Sanctuary Papum Pare 140.30
4. Kamlang Wildlife Sanctuary Lohit 783.00
5. Kane Wildlife Sanctuary West Siang 55.00
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E:. Sanctuary/National Park District Area in Sq.Km.
7. Mehao Wildlife Sanctuary Dibang Valley, Lohit 281.50
8. Pakhui Wildlife Sanctuary East Kameng 861.95
9. Sessa Orchid Sanctuary West Kameng 100.00
10. Mouling National Park East Siang 483.00
11. Namdapha National Park Tirap 1983.23

(Tiger reserve)

STATUS OF FORESTS IN ARUNACHAL PRADESH

Sl. Status Area in % of total % of total
No. Sq.Km. Forest area  Geographical
area

1. Reserve Forests 9815.37

2. Wildlife Sanctuaries 6777.75 37.32 22.97
National Parks 2468.23

3. Village Reserve Forests 175.20

4. Anchal Reserve Forests 256.08 0.50 0.30

5. Protected Forests 7.79 0.01 0.009

6. Unclassed State Forests 32039.00 62.17 36.27
Grand Total 51539.42 100.00 61.54

*Source: "Arunachal Forests" by Arunachal Pradesh Environment &
Forest Department, Arunachal Pradesh, Itanagar, 22nd March, 1993.
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BIOSPHERE RESERVE IN ARUNACHAL PRADESH

"Dehang Debang Blosphere Reserve is the proposed Bnosphere falls

Pradesh and is llkely to spread over an area of 8400 sq. km

BRIEF HISTORY OF PLANT EXPLORATIONS IN
ARUNACHAL PRADESH

to the charactenstlc nch and diverse flora of Arunachal Pradesh But, despite
its fabulous plant wealth this region was not able to attract as many plant col-
lectors or explorers as compared to other regions within Eastern Himalayas
which may be attributed mainly to its tough and inaccessible terrain. The
extensive as well as intensive plant collection and survey work in the state was
initiated after the reorganisation of Botanical Survey of India in 1954. Howev-
er, some important explorations were conducted prior to 1954 of which men-
tion may be made of the following.

Though Lieutenant R.Wilcox and Captain Bedford visited Mishmee
(Mishmi) in Arunachal Pradesh during their Survey of Asam (Assam) and the
neighboring countries in view of geographic discoveries on the N.E. Frontier
(1825-1828), but it was only Griffith who botanised this region for the first
time. His "Flora of Mishmee Hills' was based on the collections made by him
during October-December, 1836 following more or less the route of Wilcox
and Bedford. The account deals with 900 species of flowering plants and 22
species of ferns and fern allies. Thomas J.Booth undertook horticultural explo-
rations between 1840-1850 from Bisnath (Assam) into the hills of Daphlas
situated at the south-eastern corner of Bhutan and described some Rhododen-
drons from this area. With the advent of 20th Century, the plant explorations
in this region gained momentum which resulted in the publication of some
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Expedition” by I.H Burkill (1924-1925); "Botanical Expedition in the Mishmi
Hills" by Kingdon Ward (1929-1931); "Lohit Valley" by Kingdon Ward
(1953); "A sketch of the vegetation of Aka Hills" by N.L.Bor (1938). In 1941,
K.P.Biswas published "The Flora of Aka Hills" based on the collections of
N.L.Bor for a period of 3 years (1931-1934) which includes 1549 species of
flowering plants (Angiosperms), 9 species of Gymnosperms and 58 species of
Ferns and Fern allies.
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The huge collectnon and work of U.N. Kanjllal the Chxef Comnussnoner of

P. C Kan_ulal with A. Das, C.S. Purakayastha and R N. De of the Forest Depaxt-
ment of Assam published the Flora of Assam' in five volumes (1934-1940),

where the Sth volume deals with Gramineae is by N.L.Bor (1940). This work
is still regarded as a major floristic account so far as the flora of this region is
concerned. G.K.Deka of the Forest Department of Assam who later on joined
the Botanical Survey of India explored some parts of Kameng district mainly
the foothills in 1951, while K.Srinivasan in early 1955 surveyed along the
Rupa valley in Kameng district. In the late 1955, R.S.Rao undertook plant
exploration along the Rupa and Dirang valley and Apatani valley and surround-

ing areas of Subansiri district.

With the inception of the Eastern Circle of Botanical Survey of India in
December 1955, various parts of Arunachal Pradesh namely Kameng, Suban-
siri, Siang, Lohit, Tirap, etc., were surveyed by the botanists of Botanical
Survey of India to explore the vegetational wealth of the state. Some major

explorations may be summarised as: R.S.Rao (1955-59, 1973: Kameng,
Subansiri, Siang,. Tiran): G.Paniorahi (10(7 59: Kameno. Subansiri, Siano

WWUBAIULLLY) WaRREly LIPSy Wi Risipas oS e AnRRLLAVIIE Yy WSURIIDILLy Wisiag )y

Lohit, Tirap); J.Joseph (1957-58, 1964,1969: Kameng, Siang, Lohit);
D.B.Deb (1961: Tirap); A.S.Rao (1964, 1969, 1970, 1973: Kameng, Siang,
Lohit); A.R.K.Sastry (1964-66: Subansiri); C.L.Malhotra (1970-71:
Subansiri); P.K.Hajra (1970, 1973, 1976: Kameng).

As the climatic conditions are ideal for the growth and development of
orchid in this region, National Orchidarium at Shillong and Experimental
Garden at Barapani near Shillong have been set up by the Botanical Survey of
India to provide facilities for conservation, multiplication and thorough sys-
tematic studies of Orchidaceae of this region and in this regard contributions of
S.K.Kataki and N.C.Deori of Eastern Circle, B.S.I. are worth mentioning.
S.N.Hegde and A.N.Rao of the Forest Department of Arunachal Pradesh also
have made very valuable contributions so far as the Orchid wealth of the state
is concerned..

P, & Qabimn-w Ts ar ...

ishment of Arunachal Pradesh Field Station, IE@nagar in
July 1977, R.M.Dutta, A.K.Baishya, Jagadish Lal, H.J.Chowdhery, S.K.Das
and A.Pramanik surveyed some selected areas of Arunachal Pradesh. G.D.Pal,
one of the authors of this present work surveyed th& flora of Lower Subansiri
district (1978-85) in detail for his Ph.D. dissertation.
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Apart from these, K.C.Sahani (1964,1969); H.B.Naithani, K.N.Bahadur,
S.S.R.Bennet and other scientists from the Forest Research Institute, Dehra
Dun have explored some parts of Arunachal Pradesh. The forest officers and

an of the vegetatlonal wealth of the state also made valuable contributions in
respect of survey, protection and conservation of this enormous plant genetic
resources.

-~ GENERAL VEGETATION

The phytogeographical position, irregular and undulated topography with.
lofty hill ridges and deep valleys accompanied by wide variation in climate and
soil have resulted into the formation of varied ecological diversity which
subsequently influenced a very rich and fascinating vegetation in the North-
Eastern region of India comprising seven states. The dense vegetation right
from the foothills up to the snow line is estimated to harbour 7000-8000 spe-
cies of flowering plants, nearly 50% of the Indian flora. Among these seven
states, Ar runachal Pradesh, the largcal state of North-East exhibits the richest
type in terms of both species diversity and concentration and may be consid-
ered as the most valuable region of active speciation in the country. The forest
cover of the state is about 61.54 % of its total geographical area of which a
major part still enjoys primary forest, though they are quickly eroding due to
various biotic and abiotic factors. The characteristic three storeyed sequence of
vegetation particularly in the tropical and subtropical zones is one of the signif-
icant features in Arunachal Pradesh where the shrubs and small trees form the
ground storey, the medium sized trees form the middle storey and the lofty
trees with dense canopy form the top storey.

Classification of the vegetation types are followed basically on two lines 1)
classification based on vegetation i.e. study of plant communities where the
data being grouped in any of the several categories such as physiognomy,
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structure, composition and dynamics, and 2) classification based mainly on
climate. Schimper (1898) put primary importance to the moisture condition
and considered mountain separately because of their own climatic peculiarities.
Beard's (1944, 1955) classification was mainly based on floristic grouping
which was primarily followed by Champion & Seth (1968) where the authors
remarked Moisture condition during the growing season are evidently the
most important items in.determining the type of vegetation which can exists;
but neither rainfall alone nor atmospheric humidity indicates the availability of
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moisture for growth, many other factors among which the soil is predominant

also coming 1nto play’. He classified the vegetation 1n five major groups
namely 1) Tropical forests 2) Montane subtropical forests 3) Montane temper-
ate forests 4) Subalpine forests and 5) Alpine forests with several subtypes in
each major category. The vegetation of Arunachal Pradesh may be ascribed to
his wet evergreen and semievergreen subtypes of Tropical forests, ‘subtropical
broad leaved and subtropical pine subtypes of Montane subtropical forests,
Himalayan moist temperate subtype under Montane temperate forests, subal-
pine forests and moist alpine scrubs of Alpine forésts. M.A.Rau (1974) dis-
cussed the vegetation and phytogeography of the Himalayas and categorised
the vegetation of Arunachal Pradesh into tropical, subtropical, temperate and
subalpine zones, while A.S.Rao (1974) on "The vegetation and phytogeogra-
phy of Assam-Burma' proposed 3 major categories viz. tropical (subtropical
mixed as subtype), temperate and alpine. In the present work, the vegetation of
Arunachal Pradesh is considered under 4 major categories namely 1. Tropical
2. Subtropical 3. Temperate and 4. Subalpine & Alpine, based on Champion &
Seth (1968) and added information available from recent studies by scientists
of Botanical Survey of India and Forest Department of Arunachal Pradesh.

I. Tropical Vegetation

Such vegetation exists up to an elevation of 900 m in the foothiil regions
and outer valleys with heavy rainfall and high summer temperature. This
vegetation can be further divided into two subtypes based on the composition
and structure:-

La. Tropical Evergreen : The tropical evergreen vegetation typically
extends from foothills up to 1000 m in the areas receiving maximum rainfall.
The top canopy or the upper storey in these forests mainly consists of tall
trees. Some of the most commonly occurring species are Aglaia hiernii, Altin-
gia excelsa, Artocarpus chama, Bischofia javanica, Bombax ceiba, Callicarpa
arborea, Canarium bengalense, Castanopsis indica, Cinnamomum glauce-
scens, Chukrasia tabularis,Dillenia indica, Dipterocarpus gracilis, D.retusus,
Duabanga grandiflora, Dysoxylum gobara, Echinocarpus sp., Lagerstroemia
reginae, Magnolia campbelli, M.caveana, Mesua assamica, M.ferrea, Ptero-
spermum acerifolium, Quercus griffithii, Q.lamellosa, Shorea assamica,
S.robusta, Terminalia chebula, T.myriocarpa.
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These tall trees with their close canopy cover stifle plants of the lower
storeys of the forest and the dense, dark humid environ thus created
provides excellent conditions for the profuse and luxuriant growth of the
epiphytes.

The next canopy is represented by small trees and shrubs. Some of the

most common elements of this storey are: Actephila excelsa, Ardisia

crispa, A. humilis, Baliospermum corymbiferum, Bauhinia purpurea,
PR P y__ 2 e .a
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Doenmeria macropnyiia, b.piatypnyiia, buaateja asiatica, Capparis aculi-

= folia subsp. sabiaefolia, Clerodendrum bracteatum, C.colebrookianum,

C.serratum C.venosum, Coffea benghalensis, Dendrocnide sinuata, Ficus
hispida, Friesodielsia fornicata, Goniothalamus sesquipedalis, Grewia
disperma, Gynocardia odorata, Illicium manipurense, Leea robusta,
Magnolia hodgsonii, Michelia doltsopa, Micromelum minutum, Mussaen-
da roxburghii, Oxyspora paniculata, Phlogacanthus spp., Pseudodisso-
chaeta assamica, Rhus succedanea, Sambucus hookeri, Saurauia pundua-
na, Solanum torvum, Sterculia hamiltonii, Strobilanthes coloratus, Styrax
serrulatum, Syzygium anisopetalum and Triumfetta rhomboidea. Canes
like Calamus erectus and C. leptospadix occur in swampy areas and form
impenetrable thickets. Some palms are also met within these forest, the
most common are Arenga pinnata, Caryota obtusa, C.urens, Didymo-
sperma nana, Licuala peltata, Livistona jenkinsiana, Pinanga gracilis and
Phoenix rupicola. Salacca secunda, Wallichia densiflora and W.triandra
are found to grow scattered on the drier hill slopes, whereas Pandanus
nepalensis, species of Cyathea -the tree ferns and large leaved fern like
Angiopteris evecta with fronds measuring upto 6 m in length may be seen
growing along the nallahas and moist places. Species of wild bannana -
Musa spp. are one of the prominent features of these forests.

The forest trees are densely covered with numerous climbers and epi-
phytes. Of the numerous lianas, species of Acacia, Bauhinia, Derris,
Entada, Gnetum, Hodgsonia, Mezoneurum, Mucuna, Piper, Rhaphido-
phora, Thunbergia, Toddalia, Unona and Vitis are more prominent.
Several species of Calamus also stretch long distances from one tree to
another.

Some of the most common epiphytic orchids are species of Aerides,
Coelogyne, Cymbidium, Dendrobium, Eria, Oberonia, Pholidota, Rhyn-
chostylis, Saccolabium, etc., and the epiphytic species of ferns belong to
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Asplenium, Nephrolepis, Drymoglossum, Colysis, etc. Aeschynanthus
spp., Chonemorpha griffithii, Clematis spp., Dioscorea spp., Dischidia
rafflesiana, Gymnostemma pedata, Hoya spp, Ipomoea spp., Jasminum
Spp., Naravelia zeylanica, Piper spp., Pothos spp. Pueraria phaseoloides,
Rhaphidophora spp., Tetrastigma bracteolatum, Trichosanthes cordata,

Thunbergia coccinea, T.grandiflora are some of the commonly occurring
climbers.

The ground flora mainly consists of herbaceous elements such as Asystasia
neesiana, Begonia roxburghii, B.sikkimensis, Chirita oblongifolia,
C.pumila, Commelina spp., Deeringia amaranthoides, Exacum tetrago-
num, Floscopa scandens, Globba spp., Lindenbergia indica, Lobelia
pyramidalis, Murdannia nudiflora, Oxalis corniculata, Polygonum spp.,
Rhynchoglossum obliquum, etc. Arundina graminifolia the bamboo orchid
with its beautiful lilac-red flowers may be seen growing alongwith the tall
grasses on the open cut slopes of the hills along the roadsides. Tacca spp.
With their showy floral bracts are also conspicuous in shady places along
the streams and moist places at lower elevations. Profuse growth of
Ichnanthus vicinus may be seen on moist-wet rocks and boulders in fairly
open sunny places whereas Gonatanthus pumilus in association with
Se"figineiia sp. is found commonly growing on slopes that are regularly
moxs‘tened with water along the roadsides. Several terrestrial orchids like
SPecles of Goodyera, Habenaria, Calanthe, Malaxis, Phaius, etc., ferns
l‘kf* Angiopteris sp., Diplazium dilatatum, Pteris sp. and fern allies,
mainly species of Equisetum, Lycopodium and Selanginelia are of common
?ccurfence. Among the interesting root parasites, Balanophora dioica
infesting the roots of many tree species is worth mentioning. The sapro-

Ph)'t.lc species like Epipogium roseum, Galeola falconeri the giant
orchid and Monotropastrum humile occur in moist, shady, humus rich
80ils of these forests.

The conspicuous rhizomatous Monocotyledons forming a green-belt at
low.er elevations alongwith bamboos are of Amomum spp., Arisaema spp.,
Amischotolype mollissima, Colocasia spp., Costus speciosus, Curculigo
Capitula'ta, Curcuma spp., Curcumorpha longiflora, Gonatanthus spp.,
Hedychium spp., Homalomena aromatica, Musa rosacea, M. balbisiana,
M. acuminata, P hrynium rheedei, Zingiber spp., etc. Clerodendrum
Squammfcm var. urticifolia with beautiful red flowers in large terminal
bunches is occasionally seen along the forest edges.
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Lb. Tropical Semievergreen : The tropical Semievergreen type of vegeta-
tion occurs along the foothllls and river banks up to an elevation of 600 m.

the remaining storeys are dommated by evefgreen species and thlck
undergrowth of shrubs, climbers and lianas. This type may be further

divided into two subtypes as follows:

Lb.(1). Low Hills & Plains Semievergreen: The upper storey in this
vegetation type is dominated by tall tree species like Aglaia hiernii,
Ailanthus integrifolia subsp. calycina, Altingia excelsa, Anthocephalus
chinensis, Artocarpus lacucha, Bischofia javanica, Bombax ceiba,
Canarium strictum, Castanopsis spp., Chukrasia tabularis, Cinnamo-
mum glaucescens, Dillenia indica, Duabanga grandiflora, Dysoxylum
binectariferum, Elaeocarpus aristatus, Firmiana colorata, Gmelina
arborea, Khasiaculnea oligocephala, Phoebe goalparensis, Ptero-
spermum spp., Sterculia villosa, Stereospermum chelonoides, Termi-
nalia myriocarpa, Tetrameles nudiflora, etc.

The next storey is represented by small trees and shrubs. Some of the
common tree species are Crateva religiosa, Croion chlorocalyx, Ficus
spp., Gynocardia odorata, Litsea panamonja, Meliosma simplicifolia,
Turpinia nepalensis, etc. Species of Ardisia, Boehmeria, Capparis,
Clerodendrum, Phlogacanthus, Strobilanthes are some of the

common shrubs.

The ground floor is dominated by species of Ageratum, Amorphopha-
lus, Arisaema, Colocasia, Costus, Impatiens, Phrynium, Strobi-
lanthes. Among the climbers and lianas, Gouania tilaefolia, Stixis

.
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species of Dendrobium, Hoya, Papilionanthe, Eria and several spe-
cies of ferns may be seen in this vegetation type.

1.b.(2). Riverine Semievergreen: Such vegetation exists along the river
banks, riverine plains and swamps. The trees in this vegetation type
are generally deciduous, buttressed and lack dense canopy. The top
canopy is dominated by spécies like - Albizia spp., Artocarpus chama,

R phnf'n javanica. Bombax ceiba Canarium strictu Or
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spp., Dalbergia sissoo, Dillenia indica, Duabanga grandiflora,
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Lagerstroemia parviflora, L.reginae, Radermachera gigantea, Stercu-
lia villosa, Terminalia bellirica, T.myriocarpa.

The second storey, if present is generally consists of species of Ficus,

Litsea, Magnolia, Meliosma, Turpinia, Villebrunea, etc. Species of
Calamus, Murraya, Randia ofien form dense covering at the ground
level mixed with species of Phragmites, Saccharum, Costus and
Hedychium. Climbers and epiphytes are not very common in this
vegetation type.

II. Subtropical Vegetation

This vegetation type occurs between 900-2000 m and is basically of ever-
green and dense in nature. The forests of Sessini and its surrounding Baha and
Kalaktang adjoining Bhutan border in Kameng district, Kherbari onwards to
Ziro and beyond up to Amjee in Subansiri district, the entire region of Siang
river valley, upper Lohit valley and south-western part of Tirap district are
some of the areas where the predominant vegétation is subtropical type. This
vegetation can be broadly divided into two subtypes as follows:-

IL.a. Subtropical Broad Leaved Forests: The dominant tree species of this
vegetation are: Acer oblongum, Actinodaphne obovata, Alnus nepalensis,
Beilschmiedia roxburghiana, Byttneria grandifolia, Callicarpa arborea,
Castanopsis armata, C.indica, C.purpurella, Dichroa febrifuga, Engel-
hardia spicata, Euodia trichotoma, Ficus gasparriniana, Garcinia acumi-
nata, Gynocardia odorata, Kydia calycina, Magnolia pterocarpa, Man-
g'h'eu'a insignis, Michelia oblonga, Ostodes paniculata, Prunus napaulen-
Sis, Quercus acutissima, Q.griffithii, Q.lamellosa, Q.lanata, Q.semecar-
Pifolia, Q. Spicata, Saurauia armata, S.punduana, Schima wallichii var.
khasiana, Stachyurus himalaicus, Sterculia hamiltonii, Ulmus lanceifolia.
Am°}‘8 the small trees Capparis multiflora, Lepisanthes senegalensis,
I."hotmia integrifolia, etc., are common alongwith Ardisia spp., Artemisia
lnfiica, Berberis wallichiana var. latifolia, Camellia caudata, Cassia
mimosoides, Dianella ensifolia, Drymaria diandra, Eurya acuminata,
E.japonica, Lasianthus longicauda, Mahonia acanthifolia, M. napaulensis,
Plectranthus griffithii, P.hispidus, Rosa indica, Solanum erianthum,
Sophora acuminata, Stellaria uliginosa, Symplocos spp., Wendlandia spp.,
Tephrosia candida, Triumfetta pilosa, Urena lobata, Vernonia saligna,
Viburnum foetidum, V.mullaha, whereas Clematis acuminata, Holboellia

latifolia and Tinospora sinensis are some of the common woody climbers.
Among the Other climbere and ctracgaling chenhe mat wiﬂ\ia f.hese fnmtn
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are Actinidia callosa, Argyreia wallichii, Boehmeria spp., Clematis gouri-
ana, Clerodendrum spp., Clitoria mariana, Combretum pilosum, Diosco-
rea pentaphylla, Gnetum ula, Jasminum spp., Lagenaria ciceraria, Lygo-
dium japonicum, Maesa spp., Phlogacanthus spp., Rubia cordifolia,
Rubus moluccanus, R.moluccanus var. macrocarpa, Toddalia asiatica,
Thunbergia spp. and Zanthoxylum oxyphylum.

The herbaceous flora is mainly composed of species like Anaphalis adna-
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khasiana, Cardamine hirsuta, Cynoglossum glochidiatum, Exacum tetra-
gonum, Inula cappa, Justicia khasiana, Leucas ciliata, Osbeckia stellata,
Plantago major, Polygonum spp., Potentilla spp., Valeriana hardwickii,
Viola betonicifolia, V.diffusa, V.hamiltoniana and V. pilosa alongwith
several species of tirrestrial orchids and ferns. Apart from these, some
common herbaceous climbers like Clitoria mariana, Parabaena sagittata,
Pericampylus glaucus and Stephania elegans may also be seen.

The epiphytic flora in this forest comprises of a variety of ferns like
Asplenium ensiforme, Drynaria propinqua, Lepisorus spp., Pyrrosia spp.
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to genera like Bulbophyllum, Coelogyne, Dendrobium, Octochilus, Ritaia,
etc.

The common ground orchids present are species of Goodyera, Hebenaria,
Malaxis and Phaius. The common grasses met with are Arundo donax,
Capillipedium assimile, Imperata cylindrica, Setaria palmifolia and spe-
cies of Panicum and Erianthum.

ILb. Subtropical Pine Forests: These forests occur between 1000-
1800 m in subtropical and semitemperate regions mainly in Dirang valley
of Aa‘li‘ﬁeﬁg district, lower hill slopes around Apitim 'vauey of Subansiri
district, hill slopes around Walong and along inner Lohit river valley of
Lohit district (Rao 1972). These forests are represented by 3 species of
Pinus viz., P.merkusii, P.roxburghii and P.wallichiana in association with
tree species like Alnus nepalensis, Betula alnoides, Lyonia ovalifolia,
Quercus spp., Rhus javanica, Tsuga dumosa and shrubby and herbaceous
species of Ajuga, Coriaria, Desmodium, Elsholtzia, Indigofera, Luculia,
Plectranthus, Pogostemon, ,Potentilla, Pteridium, Rubus, etc.

Epiphytes are not very common since recurring annual fires in these
forests during winter months destroys the undergrowth, thus not allowing
more such species to grow.



