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Chapter 1 

INTRODUCTION 

The pristine beauty of Darjiling hills have once been penned down by Mark Twain 

as, the land that all men desire to see, and having seen once by even a glimpse, 

would not give that away for the shows of the rest of the world combined. Such is 

the magnificent view of this exceptionally beautiful Himalayan region which 

remains botanically blessed and stands with a unique background of the world’s 

third highest peak Mt. Kanchenjunga. The heterogeneity of the vegetation 

compelled Gamble to express that the forests of Darjiling district – not those under 

the forest department, although it possesses specimens of the most kind are more 

varied probably than those of any other district in India. It is a hub for the nature 

lovers, botanists and serves as the interesting botanical regions of the world that 

are of enormous significance by virtue of its richness in plant species. 

1.1. HISTORICAL BACKGROUND 

 The word ‘Darjiling’ has been derived from two different sources, one 

from the Tibetan word ‘Dorje-ling’  where ‘Dorje’  means the double headed 

thunderbolt and ‘ling’  means the place or land. Thus it literally means ‘Place of 

Thunderbolt’ (O’Malley, 1907). The other source is the Sanskrit word ‘Durjay 

Ling’, where ‘Durjay’ means very tough to win and ‘Ling’  is the ‘Shivalinga’ as 

per the Hindu beliefs (Das, 1986; Bhujel, 1996). Another thought derives the name 

Darjiling from the corruption of the Lepcha word ‘Darju-Lyang’ which means 

abode of gods and goddesses (Tamsang, 1983). 

The present day Darjiling is an integral part of the Eastern Himalaya and has been 

formed over various controversial histories between the then three Himalayan 

countries (Sikkim, the Kingdom of Bhutan and Nepal) and the British India 

Government. Prior to the 18th century, the whole area of today’s Darjiling district 

was a part of dominions of the Raja of the Sovereign state of Sikkim. During the 

rule of Tensung Namgyal, the second Chogyal Raja, Sikkim lost the Kalimpong 

area to Bhutan. In 1789, the Gorkha army from Nepal attacked the then Sikkim’s 

capital Rabdentse, and annexed the Darjiling territories up to the western slope of 

Tista River, along with the plains around Siliguri into Nepal (Dasgupta, 1999).  

After the Treaty of Sugauli on 2nd December 1815, Nepal had to give up almost 

one-third of its territories to the British India Government which towards the east 
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included the invaded area from Sikkim that included the hills and the Terai area 

between the rivers Mechi and Tista, i.e. the land of present day Darjiling, Kurseong 

and Siliguri sub-divisions. Later again, after the Treaty of Titaliya on 10th February 

1817, the British restored these area of land between rivers Mechi and Tista to 

Sikkim and guaranteed its sovereignty, making it a buffer state between Tibet and 

British India (Bhujel, 1996). On 1st February 1835, the Maharajah of Sikkim had to 

donate this piece of land as a token of friendship on request by the then Governor 

General Lord William Bentinck to the British Government on compensatory 

ground for establishing a summer capital and a sanatorium for the sick officers and 

soldiers as a friendly gesture (Dasgupta, 1999). On the other hand, a war broke out 

between the East India Company and Bhutan followed by the Treaty of Sinchula 

on 11th November 1865, the land towards the east of the Tista River, i.e. the 

present day Kalimpong sub-division along with the Dooars was ceded to British 

India and was put under the Deputy Commissioner of Western Dooars (Banerjee, 

1980). Finally in 1866, it was transferred to the district of Darjiling, though its 

administrative placement kept on changing from Rajsahi province (now in 

Bangladesh) to Bhagalpur province i.e. the undivided Bengal, Bihar and Orissa 

(Bhujel, 1996; Das, 2004).  

Eminent botanical explorers like Sir Joseph Dalton Hooker and Dr. Arthur 

Campbell have also played unforgettable key roles in the creation of the district of 

present day Darjiling. During explorations of the then British India in 1849, they 

were captured and imprisoned for weeks by the Sikkimese. Consequently the 

friendship between the Sikkim and the Britishers became unstable. The British 

East India Company sent an expeditionary force to free them and as a 

compensation, around 640 square miles of the territory comprising the entire 

Sikkim Morung or Terai i.e. the present Siliguri sub-division and the hills of the 

whole southern part of Sikkim, between the river Great Rangit and the plains on 

the west of Tista river was annexed by the British. Finally by 1866 after the Treaty 

of Sinchula (1865), the whole area of present Darjiling came under the 

administrative jurisdiction of the British East India Company (Dasgupta, 1999). 

Prior to 1861 and from 1870 – 1874, as in Sikkim, the acts and regulations of the 

British India Government were not applicable in the district unlike rest of the 

country. Therefore, Darjiling was considered as a “Non-Regulated Area”. From 

1862 to 1870, it was considered a “Regulated Area” where the British acts and 
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regulations were made effective. Then in 1874, the term “Non-Regulated Area” 

was changed to “Scheduled District” and again to “Back Ward Tracts” in 1919. 

Finally from 1935 until the independence of India, the district was known as 

“Partially Excluded Area” (Khawas, 2003).  

From the above historical facts it is therefore clear that the Darjiling district along 

with the Terai and Dooars was originally a part of Sikkim and Bhutan. Sikkim was 

merged as the 22nd state of the country on 16th May 1975 and Darjiling district was 

annexed automatically to the state of West Bengal in 1947 due to the contiguous 

boundary. A violent agitation broke out in the mid 1980s questioning the identity 

of the Indian Gorkhas that gave a momentum for the separate statehood especially 

in Darjiling district and its Terai and Dooars region. The matter was settled after 

the three hill sub-divisions of the district was kept under separate administrative 

settlement of the Darjiling Gorkha Hill Council (DGHC) from 22nd August 1988 

(Liwang, 2000). However, it was upgraded into an autonomous body of the 

Gorkhaland Territorial Administration (GTA) on 18th July 2011 (WB Act XX, 

2012). 

 

1.2. IMPORTANCE OF FLORA AND VEGETATION 

 The importance and richness of flora and vegetation is recognized not only 

by the extent of species number and availability of useful plant resources but also 

by the percentage of endemism. Flora refers to the number of species of the 

particular geographical area whereas vegetation refers to the association of 

different plant species with each other and also with the environmental parameters. 

The floral elements help to understand the diversity and richness which in turn 

highlights the floristic composition of the region whereas the vegetation elaborates 

the phytosociological associations among diversified group of plants and their 

structure due to influence of different climatic factors on the floristic elements in 

course of time. The floristic composition defines the physiographic and edaphic 

factors of the region while the vegetation concentrates on the dominant species, 

their association, evenness and stages of growth until a final community is 

established. It is the tool for analyzing the mountain environments and 

understanding the expression of the environmental factors that acts on them. The 

plant species of the flora are placed into specific habitats thereby indicating the 

quality of the environment (Minissale, 2015). Vegetation has the ability to reduce 
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pollutants and store and sequesters huge amount of carbon. It can act as a corridor 

for conservation practices thereby providing natural connectivity through the 

boundaries (Trammell & Sluss, 2013). The floristic composition of the particular 

area not only helps to sustain the life of different organisms that are dependent on 

it but also gives an idea about the past vegetation history  including the migration 

and unique amalgamation of floral elements from different bio-geographical zones 

in course of time. The different type of forest vegetation provides suitable niche 

not only for various types of avi-faunal species but also for innumerable species of 

microorganisms those live in association with the rich biodiversity provided by the 

vegetation and the flora of the region. Vegetation provides an important service to 

the ecosystem by sequestering the anthropogenically emitted carbon-dioxide and 

mitigating the deleterious effects of climate change (Le Quere et al., 2014). 

Information on vegetation is the key to characterize landscape and managing 

natural resources from local to global scale and thereby designing plans for food 

security, wildlife conservation, sustainable management and biodiversity (Roy et 

al., 2015). India being a megadiversity country with rich flora and diversified 

vegetation at different zones of the sub-continent provides an enormous 

information and data on flora and vegetation.   

 

1.3. INDIA AS A MEGADIVERSITY COUNTRY 

 IUCN has so far recognized 17 megadiversity countries among which India 

occupies one of the top positions in terms of its biodiversity richness (Myers, 1990; 

Singh & Chowdhury, 2002). The country covers the total geographical area of 

about 329 million hectares and a coastline stretch of about 7500 km with rich 

ecosystem diversity ranging from lowest sea level to the highest alpine mountains 

to hot desert vegetation to evergreen forests and mangroves flora (Sharma & 

Singh, 2000). The sub-continent possesses rich biodiversity with 22.5% of the 

geographical area into forest cover and more than 17,000 species of flowering 

plants which represents 11% of world’s flora in about 2.4% of global landmass 

(Chitale et al., 2014). India has about 4.1 million hectares of wetlands including 

mangroves which cover an area of about 6700 sq km constituting 7% of the 

world’s mangrove vegetation (Arisdason & Lakshminarasimhan, 2016). Due to its 

favourable habitat structure, a wide range of organisms find the country as their 

suitable home. There are oceans and seas, several rivers, wetlands, deserts, 
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mangroves formation, climatic variations from extreme tropical to high alpines 

region, highest rainfall areas to highest peaks those harbors the rich vegetation of 

the country. The habitat diversity helps the plants to widen its ecological amplitude 

and grows and flourishes within the boundary of the country. The sub-continent is 

guarded by water on all its three sides and the enormous snow covered Himalayas 

on the northern side. This physiographic barrier of the country restricts the 

migration of the species and scores of new species evolve within the boundary. 

The country is covered by four IUCN demarcated Biodiversity Hotspots, (1) 

Himalaya, that includes the entire Himalayan region (covering areas of northern 

Pakistan, India, Nepal, Bhutan, TOR, China and Myanmar), (2) Western Ghats and 

Sri Lanka, that includes the entire Western Ghats and Sri Lanka, (3) Indo-Burma, 

including major part of North-eastern India, excluding Assam, and Andaman group 

of Islands (and Myanmar, Thailand, Vietnam, Laos, Cambodia and Southern 

China), and (4) Sundaland in the Nicobar group of Islands (and Indonesia, 

Malaysia, Singapore, Brunei, Philippines) (Myers et al., 2000). To preserve the 

rich biodiversity of the country, presently there are 500 Wildlife Sanctuaries and 

48 Tiger Reserves (IUCN Category IV), 120 National Parks (IUCN Category II) 

covering 1.21% of India’s total surface area. 18 Biosphere Reserve have been 

established so far (IUCN Category V) and also several reserved or protected 

forests (IUCN Category IV or VI) (MoEF, 2010 – 2011). India represents two 

major realms – Palaeoarctic and Indo-Malayan and three biomes; the tropical 

humid forests, tropical dry/deciduous forests and hot desert and semi-desert areas 

(Udvardy, 1975). India is one of the genetically rich areas for crop plants and is 

considered to have 12 centres of origin of cultivated plants (Vavilov, 1951). 

 As per D. Chatterjee (1939, 1962), 60 % of the Indian flora are indigenous 

out of which 40 % are endemic to India. The Indian flora has as many as about 

6,000 endemic species with Eastern Himalaya and North-East region with about 

2,500 endemic species; Western Ghats and Peninsular India about 2,600 endemic 

species; North-Western Himalaya with 800 endemic species and Andaman and 

Nicobar Island with about 200 endemic species (Chatterjee, 1962; Nayar, 1980). 

Nayar (1996) recognized 40 sites with high endemism and genetic diversity within 

the country, which includes Khasia and Jaintia Hills, Arunachal Pradesh, Assam, 

Sikkim Himalaya, Eastern Himalaya plant gene pool and Khasi Jaintia Lushai 

plant gene pool. About 28 % of the total Indian flora and about 33 % of the 
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flowering plants of the sub-continent are endemic (Chitale et al., 2014). The 

reasons for the high percentage of endemism are the northern barrier with high 

Himalayan mountains, separation of southern region of the sub-continent due to 

large water masses from Arabian Sea, Indian Ocean and Bay of Bengal, humid 

tropical climate in the peninsular part and highly arid condition in the western 

region (Rao, 1997).  About 40 % of the species of Indian flora are exotics out of 

which about 25 % are invasive (Raghubanshi et al., 2005; Khuroo et al., 2012). 

This enormous richness in flora and species diversity is one of the reasons for the 

establishment of several protected areas within the country.  

 As far as the floristic work on the Indian sub-continent is concerned, 

“Hortus Indicus Malabaricus” by Rheede (1678-1703) and “Thesayrus 

zeylanicus” by Burmann (1737) provides evidence that the studies on the Indian 

flora were conducted even before Species Plantarum by Linnaeus was published in 

1753. William Roxburgh primarily started the work on the flora of India and 

published a book Flora Indica during 1820 – 1824. Other botanist who explored 

the Indian flora includes Nathanial Wallich, J.G. Koenig, Robert Kyd, Fr. 

Buchanan-Hamilton, I.F. Royale and J.D. Hooker. Robert Kyd was the one to first 

establishing the Botanical garden at Calcutta in 1787. The “Hortus Benghalensis” 

published by Roxburgh (1814) has incorporated an interesting catalogue of 3500 

species of plants under cultivation in the Botanic garden at Calcutta.  A number of 

studies on forest floras were published by Gamble, 1881; Brandis, 1906; Talbot, 

1909-1911; Parker, 1918; Parkinson, 1923 and Osmaston, 1927. So far, the 

Botanical Survey of India has published eleven volumes of the Flora of India 

(Hajra et al., 1993-2000; Balakrisnan et al., 2012) in but it does not cover all the 

families. However, the “Flora of British India”  by J.D. Hooker (1872 – 1879) 

produced the regional floras in more elaborative way with the description of about 

16,000 species of flowering plants. As per Hooker (1854) there are major 

representation of five groups of floristic elements in the formation of the flora of 

India, viz. (i) the African elements, (ii) the Malaysian elements, (iii) the European-

Oriental elements, (iv) the Tibeto-Siberian elements, and 5) the Chinese-Japanese 

elements. Other earlier notable and regional works within the country includes 

Flora of Bombay (Cooke, 1901 – 1908), Bengal Plants (Prain, 1903), Flora of 

Bihar and Orissa (Haines, 1925), Flora of Presidency of Madras (Gamble et 

al.,1936), Flora of Delhi (Maheswari, 1966), Flora of Indian Desert (Bhandari, 
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1978), Flora of Karnataka (Saldanha, 1984), Flora of Sikkim (Hajra & Verma, 

1996), Flora of Agasthyamala (Mohanan & Shivadasan, 2002), Flora of Assam 

(Kanjilal et al., 1934 – 1940), Flora of Sambalpur District (Panda & Das, 2004), 

etc.  However, over 30% of the geographical area of the country including the 

Himalayas, the Western Ghats and the Sundaland (covering Nicobar Islands of 

India) still needs to be explored and proper conservation measures needed to be 

imposed and implemented (Arisdason & Lakshminarasimhan, 2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                

 

      Fig. 1.1. Forest cover map of India (SFR, 2013) 
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1.4. FLORISTIC ZONES IN INDIA  

 The demarcation of floristic zones of the country goes back to the days of 

C.B. Clarke who divided the Asian region into six floristic zones (Clarke, 1898) 

and are (1) The Himalayan region which segregated into Eastern and Western 

Himalaya, (2) Malabar region, (3) Arid region, (4) Coromandal region, (5) Ganga 

Plain, and (6) the Assam region. Later on in 1907, J.D. Hooker divided the then 

British India into eight floristic regions as: (1) Eastern Himalaya, (2) Western 

Himalaya, (3) Ganga Plain, (4) Indus Plain, (5) Deccan region, (6) Malabar region, 

(7) Burma, and (8) Maldives and Sri Lanka. In 1937, C.C. Calder divided the 

country into six major floristic regions, (1) Eastern Himalaya, (2) North-Western 

Himalaya, (3) Ganga Plain, (4) Indus Plain, (5) Malabar region, and (6) Deccan 

region. Then in 1939, D. Chatterjee recognized eight floristic regions in India 

which include: (1) Eastern Himalaya, (2) Western Himalaya, (3) Assam region, (4) 

Ganga Plain, (5) Indus Plain, (6) Deccan region, (7) Malabar region, and (8) 

Andaman-Nicobar region. D. Chatterjee again in the year 1962 divided the Indian 

sub-continent into nine phytogeographical regions based on uniform climatic 

conditions and those are: (1) Western Himalayas, which was further sub-divided 

into three zones, Sub-montane (lower, tropical and subtropical), Temperate and 

Alpine, (2) Eastern Himalayas which was also sub-divided into Sub-montane 

(lower, tropical and subtropical), Temperate and Alpine, (3) Indus Plain, (4) 

Gangetic Plain, (5) Assam, (6) Central India, (7) Western coast of Malabar, (8) 

Deccan, and (9) Andaman and Nicobar. Champion and Seth (1968) divided the 

forests of India into six major types on the basis of climatic factors as: (i) Moist 

Tropical forests, (ii) Dry Tropical forests, (iii) Montane Subtropical forests, (iv) 

Montane Temperate forests, (v) Sub-Alpine forests, and (vi) Alpine Scrub. These 

six types have been further classified into 16 groups on the basis of temperature 

and moisture content as (i) Tropical Wet Evergreen forests, (ii) Tropical Semi-

Evergreen forests, (iii) Tropical Moist Deciduous forests, (iv) Littoral and Swamp 

forests, (v) Tropical Dry Deciduous forests, (vi) Tropical Thorn forests, (vii) 

Tropical Dry Evergreen forests, (viii) Subtropical Broad Leaved Hill forests, (ix) 

Subtropical Pine forests, (x) Subtropical Dry Evergreen forests, (xi) Montane Wet 

Temperate forests, (xii) Himalayan Moist Temperate forests, (xiii) Himalayan Dry 

Temperate forests, (xiv) Sub-Alpine forests, (xv) Moist Alpine Scrub, and (xvi) 

Dry Alpine Scrub.   
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In 1988, Rodgers and Panwar divided the Indian region into ten biogeographical 

zones each with its unique vegetation structure. These regions include, (1) Trans 

Himalayan, (2) Himalayan, (3) Northeast India, (4) Indo-Gangetic Plain, (5) 

Western Ghats, (6) Indian desert, (7) Semi-Arid zone, (8) Deccan peninsula, (9) 

Coastal zone, and (10) Islands. As per R.R. Rao (1994), India can be divided into 

12 phytogeographic zones viz. (1) Trans-Himalaya, (2) the East Himalaya, (3) the 

West Himalaya, (4) Northeast India, (5) Indian desert, (6) the Semi-Arid zone, (7) 

the Gangetic Plain, (8) the Western Ghats, (9) the Deccan peninsula, (10) the 

Indian Coast, (11) the Andaman and Nicobar Islands, and (12) the Lakshadweep 

Islands. However, after extensive floristic survey of the country by the Botanical 

Survey of India, the country has been divided presently into 11 phytogeographic 

region (Hajra et al., 1996), viz. (1) North-West Himalayas, (2) Indo-Gangetic 

Plains, (3) Eastern Himalayas (Arunachal Pradesh & Sikkim), (4) Assam (North-

Eastern India excluding Arunachal Pradesh & North Bengal), (5) Central India, (6) 

Arid Zone, (7) Northern Western Ghats and Northern West Coast, (8) Southern 

Western Ghats, southern West Coast & Lakshadweep, (9) Deccan, (10) Eastern 

Ghats and Coromandel Coast, and (11) Andaman & Nicobar Islands. Recently, 

Roy et al., (2015) characterized and provided information on the vegetation type 

distribution in India using satellite remote sensing and made a classification into 

ten broad categories consisting of natural, semi-natural and managed formation 

forest types on the basis of occurrence, distribution percentage of protected area, 

elevational range, temperature and precipitation. Those are (1) Mixed forest 

formation, (2) Gregarious forest formation, (3) Locale-specific formation, (4) 

Plantation, (5) Degraded formation, (6) Woodland, (7) Scrub/shrub land, (8) 

Grassland, (9) managed ecosystems, and (10) Others (Fig. 1.2). 
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Fig. 1.2. Vegetation type map of India (Roy et al., 2015) 
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1.5. IMPORTANCE OF HIMALAYAS IN DEVELOPING VEGETATION 
IN INDIAN SUB-CONTINENT  

 
The great Himalayas is located along the northern boundary of the Indian sub-

continent between 25°39'28'' and 35°49'48'' N Latitudes; 73°08'04'' and 97°24'44'' 

E Longitudes, covering an area of about 329,109.22 sq km (Chitale et al., 2014). 

The Himalayas play enormous role on the formation of different types of 

vegetation in the Indian sub-continent. It extends from west to east covering the 

stretch of about 2500 km and stands tall like a great wall on the northern part on 

the country. The climatic condition in the Himalaya is sub-tropical to temperate 

towards the eastern side whereas it is sub-alpine towards the western side with 

temperature and precipitation of 10° C and 3500 mm on the Eastern Himalaya 

while it is 5° C and 1200 mm in the Western Himalaya (Chitale et al., 2014). It has 

several parallel ranges of mountains that acts as the physical barrier and 

distinguishes the vegetation make up and the climate from the rest of the Asian 

countries. It provides scenic beauty to the country that attracts tourists throughout 

the year from different part of the nation and abroad. The Himalaya provides great 

ecosystem services to the Asian region by regulating the climatic condition and 

sustaining the biodiversity levels for the welfare of human beings (Sharma et al., 

2009).  The vegetation in the Himalayas changes not only due to altitude, slope, 

aspect and topography but also due to the rainfall patterns. It brings monsoon from 

the moisture trapped from the Bay of Bengal, Indian Ocean and the Arabian Sea. 

The high mountains capture the atmospheric circulation that occurs during the 

summer, monsoon and winter. The summer monsoon lasts for eight months from 

March to October in the Eastern Himalaya, four months from June to September in 

the Central Himalaya and only two months from July to August in the Western 

Himalaya (Chalise & Khanal, 2001). 

 The vegetation within the sub-continent gets nourished and enriched due to 

the great rivers those originated from the lap of the Himalayas and flows 

throughout the year and provides life to the major part of the country. The vast 

richness and diversity of flora in the Indian sub-continent is largely due to the role 

of the Himalayas which provide different altitudinal ranges within the country 

from tropical, sub-tropical, temperate to alpine where different types of forest 

grows and establishes itself with tremendous number of species diversity and high 

endemism. The Himalaya acts as the barrier for the migration of species which 
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thereby restricts its distribution within the country and flourishes and evolves due 

to allopatric speciation. The vegetation of the sub-continent differs from xerophytic 

type in the extreme west towards the Thar Desert to temperate evergreen towards 

the north-east. Tropical towards the central part on the country to alpine in the 

higher Northern zones with coastal vegetation on all the three sides of the sub-

continent. The Himalayan ranges has wide array of vegetation types from tropical 

to alpine zones with tree line in the snow capped regions. However the vegetation 

of the Himalayas which was initially a climax forest has been much reduced due to 

several anthropogenic activities and climatic conditions that has been degrading 

the natural vegetation on the Himalayas at an alarming rate, which if continued 

shall gradually deteriorate the natural resources of the Indian sub-continent in 

course of time. 

 

1.6. RICHNESS AND IMPORTANCE OF EASTERN HIMALAYA           
VEGETATION 

 
The Eastern Himalaya has been recognized as an important region of the 

Himalaya Hotspot recognized by the IUCN in the year 2004. The Eastern 

Himalaya lies between 82.70° E to 100.31° E Longitudes and 21.95° N to 29.45° N 

Latitudes covering a total area of 5,24,190 sq km stretching from central Nepal to 

northwest Yunnan in China including Bhutan, Darjiling-Sikkim, south-east Tibet 

and northern Myanmar (Tse-ring et al., 2010). The Eastern Himalaya covers three 

global biodiversity hotspots with 38.9 % of the Himalaya hotspot, 7.7 % of Indo-

Burma and 12.6 % of the South-west China (Fig.1.3) with 25 ecoregions (Chettri et 

al., 2008b). After the rise of the Himalayas, dense vegetation developed in this 

region almost in an undisturbed condition for hundreds of millions of years (Das, 

1995; Rai, 2001).  The climate of the Eastern Himalaya favored such a 

development leading to the formation of rich and remarkable floristic zone in the 

Indian sub-continent. The condition has created some parallel altitudinal tiers on 

this complex mountain system that harbors plants adapted to different climatic 

zones like tropical, sub-tropical, temperate, cold-temperate, sub-alpine to alpine 

(Das, 2012).   

The Eastern Himalaya is well known for its rich floristic diversity and is 

considered to be the store house of innumerable species of plants due to its 

congenial climatic and extremely variable habitat parameters (Hara, 1966; 
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Grierson & Long, 1983). Even today, the Eastern Himalaya is covered with ancient 

virgin forests that contribute highest forest cover in the country (FSI, 2003). The 

congenial temperature and moisture gradually improved the soil conditions and 

helped innumerable species to get isolated and settle here. At the same time, high 

diversity in its habitat structure and function in tall mountain system has offered 

open choice to select most suitable home for any species arrived there or newly 

evolved locally (Das, 2002, 2004). The tree line in the Eastern Himalaya is located 

at about 4000 m elevation and the mainly forest dominating structures has its 

innumerable variations in different corners of the projected area (Champion & 

Seth, 1968). The Himalayan landmasses have created a favorable habitat for the 

development and sustainability of extremely rich vegetation and biomass (Das, 

1995, 2004).  The east Himalayan climatic condition is characterized with much 

better water relation that had led to the formation of evergreen arboreal broad leaf 

vegetation types in the area (Champion & Seth, 1968). The world’s most 

diversified forests are found among the mountain peaks and valleys of the Eastern 

Himalaya (CEPF, 2007). The nature bestowed rich biodiversity of the Himalayas 

have attracted many researchers, scientists, naturalists and plant hunters from 

around the world for the last three centuries or more. Himalayas is one of the 

youngest formed mountain systems that has emerged from the bottom of the 

ancient Tethys and turned into biodiversity rich region after receiving terrestrial 

land plants from the Chinese and Indian land masses (Das, 1995). The botanical 

splendor of Eastern Himalaya can be realized from the visits of D. Don (1825), 

Griffith (1847) and J.D. Hooker (1848 – 1849). Hooker undertook an incredible 

expedition in this region and made a vast collection of plant materials which have 

been published in his book “The Flora of British India” in seven volumes (1872 – 

1897). 
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          Fig. 1.3. The Eastern Himalaya with hotspots (Tse-ring et al., 2010) 

 
 

 About 10,000 species of vascular plant have been estimated from the 

Himalayan region of which at least 39 % are endemic (Myers, 1990; Wilson, 1992; 

CI, 2004; Mittermeier et al., 2011). The Eastern Himalaya is recognized as one of 

the 3 mega-centers of endemic plant species in India with high proportion of 

endemicity. The region alone accounts for 1808 species out of 5725 endemic 

species found in India (Bhujel, 1996; Bhujel & Das, 2002; Das, 2004). Takhtajan 

(1969) regarded Eastern Himalaya along with NW Myanmar and Yunnan as the 

‘Cradle of Angiosperm’. Many species of Orchids, Rhododendrons, Bamboos, 

Hedychium are highly endemic to the region. 650 species of orchids are reported 

from the Eastern Himalaya out of around 1200 species in India. 58 species of 

bamboos, 70 species of Rhododendrons and 34 species of Hedychium are reported 

from the Eastern Himalayan belt. A recent floristic investigation in Darjiling – 

Sikkim and Bhutan Himalayas have recorded 579 species of Orchids, 381 Grasses, 

370 Asters, 180 Sedges, with 277 species of plants under Fabaceae, 176 under 

Scrophulariaceae, 169 Rosaceae, 153 Rubiaceae, 112 Rananculaceae, 117 

Lamiaceae, 110 Euphorbiaceae and 99 species of Gentianaceae accumulating 4025 

dicot and 1519 monocot with aggregation of 5544 species of Angiosperms 

(Grierson & Long, 1983–1994; Noltie, 1994, 2000; Pearce & Cribb, 2002). One 

significant factor for the endemicity of the species in this region is the position, 

which is surrounded by the snow capped Himalayan range in the north and great 

Gangetic plain in the south that act as geographic barriers for the emigration of 
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plant species. Another reason is the mixture of Himalayan, Sino-Himalayan, SE 

Asian–Malaysian, Eurasian, Central Asiatic, Afro-Asiatic and the elements of 

Indian mainland which recognizes the Indian Sub-continent as the meeting ground 

for diverse flora of the Eastern Hemisphere (Das, 1995, 2004). Majority of the 

plant species of the Eastern Himalayan region are found to be distributed to some 

extended areas in northern Myanmar and Tibet Autonomous Region (TAR) and 

also towards the Yunnan province of Southern China, therefore this area is 

regarded as one of the important centers of speciation (Das, 1995). Singh and 

Panigrahi (2005) reported 48 new taxa of Pteridophytes from Tirap and 

Cheenglang district of Arunachal Pradesh indicating high speciation in this area. 

Many new distributional evidences and new taxa are being recorded continuously 

from this region in the past decade.  

 However, the survival of these huge Himalayan ecosystems has become a 

question of great concern in recent years due to harsh and continuous 

anthropogenic activities leading to an immense destruction of the Eastern 

Himalayan vegetation, which, in turn has been disastrously changing the 

environment. It is one of the global biodiversity hotspots where there are maximum 

anthropogenic disturbances (Myers et al., 2000).  The Himalayas are the young 

landmasses and possesses very weak and unstable geology that can easily be 

degraded (Xu, 1993). The region has become the spotlight as a part of crisis 

ecoregions (Hoekstra et al., 2005). The mountain ecosystems are now under 

tremendous threat due to anthropogenic pressure that includes timber trade, grazing 

of livestock, expansions of agricultural land and on top of all, rise in temperature 

causing global warming. The settlements of human in the Himalayas that began 

around 500 years ago quickly changed the vegetation scenario in the Eastern 

Himalaya, especially during the last century (Das et al., 2007). Extensive human 

settlements developed in naturally rich habitats including quite high altitudinal 

areas that increased the rate of extraction of life supporting resources from the 

vegetation and the rate of extension and extraction is steadily increasing. The 

extraction invited legal and illegal traders from near and far that rapidly progressed 

the destruction of the natural resources and natural habitats. As per Sharma et al. 

(2009), the Eastern Himalaya is facing temperature rise with 0.01°C per year with 

progressive warming in the areas above 4000 m. The melting of the glaciers due to 

climate change has created some high altitude lakes that may be alarmingly 
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dangerous. The climate change may narrow the ecological amplitude of species 

that may be one of the reasons for its vulnerability or extinction in the future. The 

structural changes and fragmentations of habitat has been occurring in this region 

due to explosion in human population, climate change leading to the steady and 

widespread gradual warming will have tremendous impact on the rich vegetation 

and ecosystem of the already stressed East Himalayan flora and vegetation.  

 

1.7. CONSERVATION PRIORITIES   

The Humans have been benefiting from the services of nature and its resources 

since the origin of the human species. The survival of natural ecosystems and 

biodiversity has become a major cause of concern in recent times due to exploding 

growth of human population. The population growth and the availability of natural 

resources are inversely correlated thereby causing depletion in the supply of food, 

fuel, medicine etc. which in turn has become a major threat to the biodiversity 

worldwide. With the global population of over 5 billion, the need for food and 

shelter has become necessary and consequently the horizontal expansions of the 

human societies have wiped out enormous areas of the natural vegetation. The 

main factors of biodiversity loss are poverty, macro-economic policies, 

international trade factors, policy failures, poor environmental law and its weak 

enforcement, unsustainable developmental projects and lack of local control over 

resources (Wood et al., 2000). Biodiversity loss causes change in climatic 

conditions which contributes to species range contraction and extinction leading to 

disproportionate distribution of species along the ecological zones (Wilson et al., 

2007). Agencies like The International Union for Conservation of Nature and 

Natural Resources (IUCN), World Wildlife Fund for Nature (WWF), Birds Life 

International, UNDP, ICIMOD etc. have actively been participating aiming to 

protect and conserve biodiversity worldwide.  

 Mittermeier (1988) and Mittermeier and Werner (1990) were the first to 

introduce the concept of ‘megadiversity countries’ and have concluded that the 

tropical countries covers 70 % of the world’s species diversity. In 1990, McNeely 

et al. recognized 12 megadiversity countries including India. Later on, the 

Conservation International recognized 17 megadiversity countries which together 

covered one-third of the global land surface. The concept of ‘Hotspots’ on the 

basis of extraordinary plant endemism and high level of habitat loss was 
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introduced by Myers (1990). Till the end of the year 2004, there were 34 identified 

biodiversity hotspots that held 50 % of the earth’s vascular plants (Mittermeier et 

al., 2004). Presently there are 35 regions that meet the hotspot criteria with 70 % of 

its original habitat loss and each holding 1500 endemic plant species covering an 

area of 23.7 million sq km or 15.9 % of the earth’s surface (Mittermeier et al., 

2011) (Fig. 1.4). 

 The entire Himalayas are among the 35 Hotspots present worldwide 

(Mittermeier et al., 2011). The Eastern Himalaya is one of the significant areas as 

far as biodiversity is concerned. It includes 17 protected area complexes, 41 

candidate priority areas of high biodiversity importance, 175 key biodiversity 

areas, 100 protected areas covering 20 % of the total region, 5 transboundary 

complexes that are of great importance (CEPF, 2005) and endemic bird areas 

(Stattersfield et al., 1998). It harbors around 7000 plant species and 1.9 % of the 

global endemic vertebrates (Myers et al., 2000).  But the area is under enormous 

threat from human activities and natural calamities and one such natural 

catastrophe was observed during the recent Nepal earthquake (2015) that shook the 

world. Unless some effective measures are taken, we may lose some of our 

important bioresources before identifying their potential use (Lepcha, 2010). 

Efforts should be made in participation with the local inhabitants on capacity 

building to initiate social forestry, agro-forestry, and sustainable utilization of 

resources. High level research is necessary in the field of taxonomy, ecology to 

frequently evaluate the diversity of species under threat and estimate the carbon 

sequestration and soil erosion. Establishing stations to monitor sensitive changes in 

climate and determining proper strategies to reduce carbon emission and improve 

water quality for livelihood. At the same time establishing several protected areas 

within the regions and frequent counseling to the locals and guiding them for 

proper modes of management and conservation in this part of the Himalayas is 

utmost important.  
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