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Plate 1. 
Yaks grazing in Yumthang Valley in North Sikkim 
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CHAPTER I 

INTRODUCTION 

1.1 THE PROBLEM 

Physical environment and human economic pursuits have 

always been found to be very intensely and closely knit to
gether entities in the history of human kind down the ages. In 
the historical process of evolution of a social and economic 

order, domestication of animals as one of the avenues of 
human economic sustenance gradually gained momentum 

which at later stages played an important role as a major 

economic enterprise. In the process, many such growing hu
man economic pursuits by dangerously encroching upon the 
natural ecosystem have caused eco-degradation to an amaz

ingly high proportion. 

In the persent day world economy, the significance of 

domestic animals termed as livestocks is thus enormous. The 
physical environment of certain parts of the earth has been 
so congenial/suitable for certain animals that the commercial 
rearing of those animals has been proved to be highly suc
cessful thereby significantly adding to the national income. 
Thanks to the modern technology which has of late entered 

into the livestock farming and has revolutionised the produc
tion process. In ·countries like Australia, New Zealand and the 

Netherlands etc. livestock farming is supposed to be highly 

mechanised and thus the level of productivity has reached par 

excellence in these countries. On the other hand the worlds 

celebrated grasslands such as the praries and the pampas etc. 

have come up with highly developed livestock farming. 
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It is in this perspective that livestock rearing and the 
production mechanism all the world over have a direct impact 

on the overall micro environment of the area concerned. 

Besides, there is a striking difference between the livestock 

rearing in the hills and plains. In addition to the traditional 

varieties of livestocks adapted to a particular type of environ

ment there is a concious transfer of animals from one place 

to another in a commercial venture. 

In this age of acute environmental crisis livestock rear
ing in commercial scale particularly in the hills has become a 

matter of concern for the planners and policy makers in view 

of the fact that overgrazing in the hill slopes has always 

posed serious threats to the fragile mountain ecosystem in an 

atmosphere of unorganised and unscientific planning. There
fore overgrazing coupled with other human interferences in 
the hills have quickened the process of environmental 

deterioration there by causing unwarranted hardship to the 

inhabitants of both the hills and the plains. Introduction of mod
ern technology in livestock farming and crop husbandry has 

also added to the environmental problems. Under the expan
sion programmes of the livestock farming, fresh lands are be
ing brought in on the hill slopes , livestock slaughter on com
mercial scales are also coming up. Due to various 
infrastructural development programmes for commercial 
livestock farming, the hill environment is being seriously 

affected. However, in view of the favourable geographical 
conditions for the growth of specific kinds of livestock for com

mercial farming in the hills, the prospect of commercial farm

ing is always brighter with scientifically organised manage
ment system. There is hardly any doubt about it. 
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Like the other areas of the world India has tremendous 

prospect of livestock raising in its different parts particularly 

in the cooler hills of the Himalayas. The hill states in the 

Himalayas particularly posses tremendous scope and appro

priate conditions for commercial livestock farming. Moreover, 

the highlanders in the Himalayas have a traditional pastoral 

economy which has been handed over from generation to 

generation with their typical kinds of live stocks such as yaks, 

sheep and goats etc. 

Keeping the above discourse in view the present study 

1s a modest attempt to highlight the livestock economics and 

its impact on the environment of North Sikkim i.e. the north

ern part of Sikkim state which is a formidable mountainous 

territory and forms a significant part of the Eastern Himalayas. 

Prior to going in to further details of the study it will be mean

ingful to discuss in a nutshell the present state of environmen

tal conditions in the Himalayas and their influence on the 

adjacent plains of the country. 

1.2 Himalayan Environment. 

The Himalayas exercise a great influence on the envi

ronment and economy of the people inhabiting the greater 

part of northern India constituting mainly the Indo-Gangetic 

and Bramhaputra plains. This vast mountain range acts as 

a formidable natural barrier and particularly prevents the 

monsoon winds crossing over to Tibet (China). It acts as an 

obstacle for free migration of flora and fauna and over and 

above the human culture (Khoshoo, 1992). 

The mountainous tract and the sediment areas of the 

Himalayas constitute 16.13 percent (5,23,00 sq.km) and 
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22.26 percent (720,000 sq.km) ofthe total land surface of In
dia respetively. Thus the grand total of the Himalayan 

region is, 1249,000 sq.km. which accounts for 38.4 percent 
of the total land surface of India, The Himalayas and its sedi
ment areas suport 450 millon people i.e. half the country's 

population. Almost 50 percent of India's power requirement is 
met by over 1 00 dams built across the Himalayan rivers and in 
addition these rivers irrigate millions of hectares of cultivable 
land. Today there is wide spread deterioration of the 
Himalayan environment caused by rapid deforestation, over 
grazing of the natural grasslands, indiscriminate felling and 

cultivation of the steep hill slopes. 

The environment and economic damage caused by the 
rivers of the Himalaya is quite catastrophic. On an average 
flood caused by Himalayan rives affects as much as 8 million 
hectares of cropped land in the plains, besides heavy sedimen

tation of reservoirs down stream. For many years there has been 
national concern about the wide spread deterioration of the 
environment leading to economic hardship of the people of the 
Himalayas. The condition and the trends of Himalayan envi
ronment notably forest, soil, water resources, geology and 
overall economy have been decumented by numerous authors 
and institutions such as Dhar and Kaul (1987) ICAR (1978), 
Murthy(1981), Jhingran (1981), Pal and Sah (1987), Zobel 
(1987), Guleria (1987), Rodger (1990}, Ramakrishna 
(1990,1992), Swaminathan (1992), Menon(1992), Valdia 
(1992), Purohit (1992}, Kharkwal (1993), Mani (1994), Sharma 
(1994) and many others. 

More recently an outstanding review of the above 
problems concerning the conservation of terrestrial resources 
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in the Himalayan region which are mainly of geophysical 
(Land, water) and biological (people, livestock, flora and fauna) 

in nature has been taken up by the G.B.Pant Institute of Hima

layan Environment and Development( 1992). The institute has 

formulated an action plan for conservation of the Himalayas. 

However, the geologists now consider that the Himalayas 

are the earths youngest mountain range that has been built up 

almost 60 million years ago. The floating Indian subconti

nent is said to have smashed into the Asian land mass causing 

explosive earthquakes and this crash in the process triggered 

a chain of geological events that have pushed up the Himalayas 
and therefore this youthful Himalaya is tectonically in a 

restless state even today. 

Tista is one of the main rivers flowing from Sikkim 

Himalays to the plains of West Bengal and Bangia Desh. The 

river originates from North Sikkim where the third higest 
peak (Kanchenjunga 8598m.) of the world is located. The 

entire North Sikkim is the catchment of river Tista. Hence 

any disturbance in the Sikkim Himalayas would have 
catastropic effect in the plains of Bengla Desh and West 
Bengal (Fig.l ). In order to better understand and effectively 

manage the fragile mountain ecosystem in North Sikkim there 
should be concerted effort to check erosion caused by the 
disturbance of the sub-surface soil by achieving zero cultiva
tion or resorting to grassland farming with grass and legume 
combination. 

As the aim and objective of the present study is to evalu
ate the crop and livestock farming at different altitudes ofNorth 

Sikkim where the farmers have been rearing livestocks 
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for centuries, the main emphasis of the study has therefore been 
placed on the overall system of land use, the economics of 

livestock production in the region and their cumulative impact 

on the grazing grounds and the mountain ecosystem and envi

ronment of North Sikkim. 

1.3 DIFFUSION OF DOMESTIC ANIMALS 

A HISTORICAL PERSPECTIVE. 

Domesticated animals have had a long association with man 

over millenia. Finding from various old historical excavated 

sites show that the domestication of the animals began at the 

end of the old stone age and as the man's dependence on ani
mals grew in course of time, the domestication received due 
prominence during the new stone age. Many cave paintings 

showed that primitive man was attached to animals and 
often considered them as superior and admired them. The 

origins of the domestication of livestocks have been docu

mented by Zeuner (1963), Rice et. al (1970), Busted and Hines 
(1984), Mason (1988), Busted (1991) and many others. Their 
findings are reviewed below. 

The first animals to be domesticated was dog which 
was often reffered to as "Man's Best Friend". In America 
the dog is considered as "Sacred Cow" as Indians consider 
cow as sacred in their own country. In New Zealand, the 

dogs are used for mustering sheep and cattle especially in 
the rugged southern mountains. However, many cultures bar 
dogs and consider them as unholy animal. Presently, the dogs 

are used for detecting crimes: they also provide assistance to 

handicapped people and are used in animal facilitiated therapy. 
Their skeleton remains were found as far back as the new 



8 

CHlNA 

0 l60KM. 

TlB E T 

e· OarbhanQa 
s· 

: 

( 
J 

• 
( ,...· 

. c .. 
BA.NGLADESHi : ·., ( 

'·l' .. j 

' 
BIHAR 

\ 
j . 

\ . 

·----- --·-Fig 1. Map showing Sikkim and the adjacent Countries. 



9 

stone Age possibly as far back as old stone age. The various 
breeds of dogs existed during the peak Roman civilization 

and record of representation of dogs in Egyptian monument 

dates as far back as 3400 B.C. 

The domestication of dog was followed by sheep and 
goat. The genus of sheep i.e. Ovis is derived from the 
Sanskrit avi~ meaning guard or keep. Some remains of ani

mals sheep or goat have been excavated at the sites of the 
Swiss lake dwelling of Neolithic times. Domestication of goat 
was one of the most vital events in early human civilization 

as goat provided such essentials as meat and milk to human 
being as food and skin and fibre as dress materials to protect 
them from heat~ snow and cold. They thus helped mankind to 

survive the natural calamities including famine. However~ 

today the goat is being widely discouraged in view of the 
fact that these animals are held responsible for causing wide

spread environmental degradation because of their nature of 
grazing to roots. 

The cattles were domesticated after sheep and goat in 
both Europe and Asia during the new stone Age. Cattle are 
deemed as the most important of the domesticated animals. In 
many cultures cattles symbolize God and are literally wor
shiped. They are also considered as valued members of hu
man families. The record of domestication of the Indian type 
humped cattle dates as far back as to 2100 B.C. 

Next to cattle~ are buffaloes which were also domesti

cated by man. In the third world countries the buffaloes are 

put to wide use as milk producers~ work animals~ sources of 
meat and as protectors to human being in racing & fighting 
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etc. It has been reported that the people ofMohanjo-Daro even 

had buffaloes contributing to the economy of the land as long 

as 5000 years ago. 1 

Regarding Yaks it is generally belived that the domestic 

yaks were originated rom wild yaks somewhere in 2500 B.C. 
and were first domesticated in Tibet China). Each domestic 
animal has had a rather restricted and simple origin and each 

breed has been developed through various process of selec
tion . In course of time the unique features of domesticated 
animals have great socio-conomic relevance. Pertainning to 

security, income generation and human trition. These features 
incorporate largely their functional contribution, in terms of 
meat, milk, wool, fibre, hide & skins sources of power 
(draft for agriculture operation, transport) sources of non
conventional energy in producing biogas and sources of fer
tilizers (dung and urine). All these have made man purely 

pendent on livestock for his economic progress and liveli
hood. 

1.4. DISTRIBUTION OF DOMESTIC ANIMALS IN THE 

WORLD COUNTRIES IN DIFFERENT CLIMATIC 

ZONES. 

The livestock survived on earth through many centuries. 
In the olden days they were free to wander in search of food 
and shelter and there were no human interferance. Thus in 

course of time their population increased, different species 
origenated in different places and each got adapted to the pe

culiar conditions of the environment surrounding them. To

day they are found all over the world in various agroecological 

zones in extremes of climates from tropical dry desert to 

1. Randhawa, M. S. The role of domesticated animals in Indian History. 

Scientific Culture, 3(5), 1944. p. 11. 
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wet tropics with high temperature, humidity and rainfall, 

from low altitudes with lust vegetation to high altitude moun

tain areas with low rainfall, short plant growing period and 

sparse vegetation. 

The cattle, Yak and buffaloes are true ruminants and clas

sified under family Bovidae. These animals fall under the ge

nus Bos but are divided into different groups as follows : 

1.4.1. CATTLE 

The cattle are classified under the Tourine group and are further 

divided two species as follows : 

Latin Name 

1. Bos taurus 

2. Bos indicus 

1.4.2. YAK 

_ Important character and area of distribution 

humpless-European Countries, Great Britain, 

New Zealand, USSR etc. 

With hump-India, Asian countries, Africa. 

Yak falls under bisotine group along with bisons. The species, the lo

cal nomenclature and the area of distribution of Yaks are given below : 

Species Local nomenclature Area of distribution 

1. Bos grunnious Yak Himalaya, China, Mongolia, 

Buryat, Tadikistan, Kirgiz, 

Nepal,Mganisthan, Bhutan, 

Sikkim (India). (Plate 1) 
2. Bos bonasus European bison Europe. 
3. Bos Bison American bison U.S.A. 
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1.4.3. BUFFALO 

The group for buffaloes fall under Bubaline group and have four 

species distributed all over the world. 

Species Local nomencluture 

a. Bos bubulis Indian buffalo 

b. Bos caffer African buffalo 
c. Bos mindorensis Mindora buffalo 
d. Bos depressicornis Celebes buffalo 

The buffaloes are also found in south east Asian countries 
including China. 

1.4.4. SHEEP AND GOAT 

Sheep and Goat belong to the family Boviae and are very 
closely related. The sheep are found all over the world in vari

ous climatic conditions in European countries, such as Austra

lia, NewZealand, Asia, Africa, South America, and Mediter

ranean countires etc. In terms of production, the developing 
countries produce 40 to 60 percent of total wool and mutton 

produced in the world. Unlike sheep, 94 percent of the total 
goat population of the world i.e. 557 million are found in the 
developing countries namely Africa, Asia, Far East, Near East, 
Latin America etc. It is probable that the goats were first 
domesticated in Western Asia and from Western Asia, the 

goats spread through two important routes such as : (i) 

from Afganistan and Mongolia or north China, and (ii) 

from the Indian Sub-Continent through Khyber pass to South 

East Asia2
• However, Pigs and horses are distributed all over 

the world. 

)avendra, C. Goat and rural prosperity, planary paper presented at (Fifth International 
Conference on goat, New Delhi, 1992, March 2-8 p. 6-25). 
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1.5. DISTRIBUTION OF HIMALAYAN LIVESTOCK IN 
VARIOUS CLIMATIC ZONES 

In the Himalayas the livestock rearing has been a tradi

tional vocation of the people since time immemorial. There

fore economy of the entire Himalayas is basically 
agropastoral. The area is conducive for livestock farming. 

Out of 449 millions of domestic animals in the country, nearly 

9 percent are in the Himalayan region. The details of types 

and their percentage distribution are as follows (Table 1.1 ). 

Table 1.1 
Livestock distribution in Himalayan region 

LIVESTOCK 

1. Cattle 

2. Buffalo 
3. Goats 
4. Sheep 

PERCENTAGE 

47.5 

13.5 

15.8 
10.4 

Sources : Action Plan for Himalaya-Himavikas 2.1992. P. 52-54. 

In addition, Yaks and Mithuns are also found in the Hi
malayan region though their number is not very high. These 

animals have adapted themselves in the high altitudes of the 
mountains. The following discussion would give insight into 
the breeds and types of livestock in different climatic zones of 
the Himalayas. 
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1.5.1 CATTLE AND BUFFALO 

The Indian breeds of cattle are grouped into stx cat

egories3. Amongst these the two important breeds i.e. "Ponwar" 

and "Seri" are mostly found in the Himalayan region having 
rugged terrain. These two breed are grouped under one cat
egory known as heterogenous mixture. They are samll and 

their skin colour are black, dun or red often with large patches 

and white markings. These animals are active with sure-footed 
with small sheaths. Their horns are short though in some cases 

they are slightly large horned. Ponwar breed is found in the 

foot hills of the Himalayas and are mostly restricted to Plilibhit 
district of Utter Pradesh. The Seri breed of Sikkim, Darjeeling 
parts ofNepal and Bhutan 4 • 

Buffaloes are found in Jammu and Kashmir, foot hills 
of Utter Pradesh, Himachal Pradesh, Assam, Manipur and 
Tripura. 

1.5.2. SHEEP AND GOAT 

India has vast genetic resource in sheep ( 40 Breeds) 
and goats (20 breeds ). These breeds are developed over 

thousands of years as per our social agricultural and 
geoclimatic needs, 

SHEEP: 

Sheep is an important livestock species especially in 
the mountainous regions where crop or dairy farming are 
not economical. 

X>d & Agricultural Organization Manual. Zebu cattle oflndia and Pakistan, Rome 1953. 

ragarcenkar. R. Cattle and buffalo breeding. In (Tata. S. N. and Lokeshwar. R. R. eds. 
Hand book of Animal Husbandry, New Delhi, Indian Council of Agricultural Research. 
1990. p. 1-42. 
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The different breeds of sheep distributed in the different agro

climatic zones of Himalayas are enumerated below 5
: 

(i) EASTERN REGION. 

Bihar, West Bangal. Orissa. 

Assam, Meghalaya. 

Arunachal Pradesh, Mizoram, 

Manipur, Tripura,Nagaland,Sikkim 

BREEDS OF SHEEP. 

Shahabadi, Chhotanagpuri; Genjam; 

Belagri; 

Bonpala and Gharpala and Tibetan 

breed. 

(ii) NORTH TEMPERATE REGION. BREEDS OF SHEEP. 

Jammu and Kashmir, Himachal Pradesh, Rampur Bushair, Gaddi Gureg, 

hilly region of Uttar Pradesh. 

Changthangi and Kashmir 

GOATS. 

Kamah,Bhakarwal,Poonchia 

Merino. 

The goats are scattered througt out the Himalayan region and their 

breeds are described below on the basis of their locations. 

(i) NORTH TEMPERATE REGION 

Jammu and Kashmir, Himachal 

Pradesh, parts of Utter Pradesh. 

(ii) EASTERN REGION 

West Bengal, Assam, Tripura, 

Sikkim, Orissa, Nagaland. 

BREEDS OF GOATS 

Chamba, Gaddi, Kashmiri 

Chegu, Pashmina goats, 

Chengthangi, 

Bakhawal. 

BREEDS OF GOATS 

Black Bengal, Assam, Hill~ 
goats, Banpals. Singhali t· 

. : -~', 
~"~{ t 

t!' .. 

5. Acharya, R. M. Sheepproduction. In(Tata, S. N. andLokeshwar, R. R. eds. Hand book i' . 
of Animal Husbandry, New Delhi, Indian ,Council of Agricultural Research. 1990. ~·, ~v 
.. A'L11R 11634~ 2 9 APR 1997 ·~ 
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1.5.3. YAK AND MITHUN 

In India, Yaks are reared by the highland farmers living 

above 8,000 ft. above sea level in the Himalayas where no 
cultivation exists. Their distribution in the Himalayas are as 

follows: 

STATE. 

1. Jammu and Kashmir 

2. Himachal Pradesh 
3. Utter Pradesh 
4.Sikkim 

5. Arunachal Pradesh 

DISTRICTS. 

Ladhak. 
Kinaur, Lahul & Spiti. 

Kumaon, Almora, Pithoragarh. 

North, East and West District 
West Kameng and Tawang. 

Mithun ( Gavaeous frontalis) are found inN agaland, Upper part 
of Assam and Arunachal pradesh and Mizoram. 

1.5.4 OTHER LIVESTOCK 

Other livestocks distributed all over the Himalays in
clude the different breed of Equines such as horse, ponneys, 
mules and donkeys. These animals are mostly used for trans
portation in the interior Himalayas. Poultry and pigs are also 
reared in the Himalayan region. 

1.6. Aims and objectives of study 

The aims and objectives of the present study could be 
ennumerated as follows : 

1. To assess and evaluate the present status of the livestock 

ownership, size and composition of livestock holdings 

in the three eco-zones of North Sikkim under study. 
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2. To study the different breeds of livestock and poultry mam 
tained by the farmers, their housing methods, the current 

practices of feeding, breeding, health management of the 

livestock at the farmers level and the like. 

3. To assess the potentiality of grazing lands in terms of avail

able grass and soil resources, the capability of carrying 

animals. 

4. To study the effects of climatic factors and relief on the 

productivity of livestock and poultry. 

5. To study the level of productivity of livestocks and poul
try and the economics of production of such livestocks in 

terms of capital investment, demand of the products re

turn and marketing facilities etc. in the region. 

6. To study the economic traits like age at maturity, age at first 

calving, lactation length, dry period, calving interval 
etc. of the three existing important dairy animals like yak, 

local "siri" cattle and crossbred cattle. 

7. To study the relationship between the livestocks and the ex
isting agricultural paractices in the region and their impact 
on the overall environment ofNorth Sikkim. 

8. To study the impact of livestocks on vegetation, soil and 
water conditions in the region. 

9 To study and analyse the nutrient status of soil and the char

acteristic vegetations of three different climatic zones in 

North Sikkim which largely include the major grazing 
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grounds of Muguthang, Lhonak, Chho-Lhamo, Chopta and 

La chen grazing grounds in North Sikkim. 

10. To analyse study the content of various micro nutrients such 
as copper, zinc and iron in different grasses and fodder 

samples collected from different altitudes of North Sikkim 

which are essential for growth of the livestocks. 

11. To study the performance of exotic grasses and legumes at 
farm levels in North Sikkim in terms of productivity. 

12. To bring out a comparative analysis on the economics of 
livestock farming, agricultural farming and agriculture and 

livestock combined at Lachung village as a case study. 

13. To study the different types of fodders such as fodder 
trees, fodder plants, grasses and legumes at different 

altitude in north Sikkim. 

14. To study the role of introduction of various modem inno

vations such as animal cross breeding programme and health 

care programmes etc. in the process of development of 
livestocks in North Sikkim. 

15. To make an assesment of the various infrastuctural facili
ties available in the region in terms of transport & commu-· 

nication and institutional facilities including banking and 
hospital etc. and to ascertain as to whether government sub 

sidies are available for promoting livestock development 

in the region in general. 

16. To study the attitude and level of awareness among the 
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farmers for adoption of improved practices such as mod

ern health care, nutritious feeding to the animals and cross 

breeding etc. 

1. 7 HYPOTHESIS 

The following hypotheses have been formulated for the present 

study. 

1. Forage Production is the backbone of the livestock indus

try. Feeding of livestock judiciously with nutritious forage 

is very crucial for ensuring optimum level of milk, meat 

and wool production. 

2. Crop Husbandry in the steep soils of North Sikkim has to be 

replaced by livestock farming to save the soil from 

erosion and prevent the environment from deterioration. 

3. The profit from livestock farmings depends mainly on 

the low cost of livestock maintenance and production. 

4. The farmers of North Sikkim depend mostly on livestock 

farming for their sustainance and income. 

5. The pasture land of North Sikkim especially tn Lhonak, 

Chho-Lhamo and forest blocks of lower altitudes are mis

managed and thus exposed to soil erosion. 

6. The environment ofNorth Sikkim is susceptible to damage 

under existing Agricultural practices. 

7. The animal husbandry and dairying in particular, offer scope 

for sustainable economic development in North Sikkim. 
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1.8. PLAN OF WORK AND METHODOLOGY 

In order to study the impact of livestock economics on 

the environment of north Sikkim various methodological steps 

have been adopted. As the present work is an empirical in

vestigation, extensive field works have been conducted on vari

ous aspects of the study. For the purpose structured question

naire schedules have been prepared on different aspects of 

farm economics of Various livestocks. The farmers have 

been interviewed accordingly. (Plate 2) Data and informa

tions on the physical environment of the area and the 

socio-economic conditions of the livestock farmers have been 

gathered through direct interview. The location of the study 

area is shown in Fig.2. 

1.8.1. VIllage and forest block survey for livestock production. 

Two sets of detailed proforma were thus developed for the field study 

the details of which have been given in Appendix I & II. 

The particulars of proforma 

1. Schedule - I 

2. Schedule - II 

Proposed studies 

Survey ofhouseholds located 

in the Forest Blocks. 

Survey ofhouseholds in the 

villages for livestock production 

and activities. 
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While evolving the sampling procedure for the study it 

was felt that the sample households should come from 

areas representing different agro-climatic regions and based 

on this, North Sikkim was divided into three ecological zones. 

1. Dry high Zone 

2. Continental Sikkim 

3. Sub-Tropical Humid 

Lower Zones 

Lhonak, and Chho-Lhamo 

Lachen and Lachung 

Chungthang, Mangan, Dzongu, 

Phensang, Kabi etc. 

In the Dry High and Continental Zones the coverage of 

villages for house hold survey was 100 percent. However, in 

the subtropical zone as much as 30 percent of the villages were 

randomly selected for the survey. In addition to above, the 

Forest Blocks of Lachung, Mangan and Phodong were also 

covered. The total number of households covered zone wise 

from the above villages are given in table 1.2 and Fig. 3 

Table - 1.2 
LIST OF SELECTED VILLAGES IN NORTH SIKKIM 

Eco-Zones Total no. ofhousehold No. ofhousehold Percentage of 
as per 1991 Census Covered under the survey coverage 

A. DRY HIGH ZONE 

Lhonak, Muguthang and 17 
Chho-Lhamo 
Total 
B. CONTINENTAL SIKKIM 

(i)Lachen 
(ii)Lachung 

488 

503 

17 
13 herdsmen* 
30 

122 
118 

100 

25 
23.45 

*In addition 13 household have been recorded during the field survey. 
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C. SUB-TROPICAL LOWER 

HUMID ZONE 

1. Chungthang 
2. Shipger 
3. NagaNamgor 
4. Pakshep 
5. Kazor 
6. Singhik 
7. Hee-Gyathang 
8. Lingthem 
9. Gnon Samdong 
10. Ramthang 
11. Kabi 
12. Tingda 
13.Mangan 

TOTAL: 

D. FOREST BLOCKS: 

1. Lachung Forest Block 
2. Phodong Forest Block 
3. Mangan Forest Block 

592 
84 
80 

49 
74 

381 
227 
187 
67 
74 

182 
126 
169 

3283 

54 
18 
21 

108 
29 
20 
14 
23 
59 
61 
49 
16 
19 
83 
32 
44 

797 

15 
5 
4 

18 
34 
25 
28 
31 
15 
26 
26 
23 
25 
45 
25 
16 

25.54 

27 
27 

19.05 

The above findings have been given in the respective chapters. 

1.8.2. Analysis of soils and fodder samples including 
identification of plants. 

The nutrient content of the soil and the plant nutrients 
were analysed at the Soil Laboratory Department of Agricul
ture, Tadong, (Government of Sikkim). The materials and 



25 

methods have been discussed in the relative chapters. 

As regards the studies of the vegetation ofChho-Lhamo, 
Chopta and Lachen grazing grounds, the plants were collected 
in flowering stage along with leaves, flowers and roots. The 
botanical names were identified at the Botanical Survey 
Gangtok Branch, Govt. of India. The plants specimens were 
also handed over to the same department for further future 
use. 

1.8.3. Methodology adopted to assess the existing 
grass lands resources of North Sikkim. 

North Sikkim has 908.61 sq.km. or 21.50 percent of 
land under alpine scrub and pasture land. These areas are 
mostly located in the famous grazing grounds of Lhonak, 
Muguthang, Chho-.Lamo Donkung high lands (Plate 3 ). In or
der to assess these grazing lands, their resources, capability of 
carrying animals, their potentiality and impact of the present 
management and utilization system a numeral method has been 
proposed. The adoption of the present methodology is di
vided into two parts as follows: 

1.8.3.1. Resource and potentiality of grassland. 

For assessing the present pasture land capability, the 
method proposed by Jaiswal (1989) with some modification 
was adopted. Under this system equal marks have been given 
to eight proposed parameters with the assumption that each 
of these parameters would contribute equally to the productiv
ity of the grazing land. The details of these are given in Ap
pendix III and the summery is presented in Table 1.3. 
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Table 1.3 

Gradation parameters proposed for assessing the grassland resources 

SI.No. Details of parameter Allotment of Scores 

(a) SOIL CAPABILITY 
(i) Soil fertility 10 
( ii) Soil reaction 10 

(b) EXTERNAL LAND FEATURES 
(i) Natural slope of land 10 
(ii) Vulnerability to erosion 10 
(iii) Vegetation and grassland cover 10 

(c) ENVIRONMENTAL CONDITIONS 
(i) Climatic conditions 10 
(ii) Water availability 10 
(iii) Natural Soil drainage 10 

Total 80 

Source: Modified by self from the proposed "Land use capability classifi

cation a numerical approach" in the Journal of Hill Research, 2(2) 1989 

July-December. p. 166-167. 

Based on the above score, the variation of allotment of scores 
to the proposed different grades of pastures of grasslands are 
given in Table 1.4. 
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Plate 2. Author while intervewing the farmer at Donkung (5000 m.a.I.) 

Chho Lhamo area-underground shed. Yak dung is used as fuel. 

Background white and brown yak cheese handging ready for sale. 

Plate 3. Chho Lhamo Lake in North Sikkim. The yaks and sheep are 

wintered in Chho Lhamo areas. 



28 

Table 1.4 

GRADATION OF GRASSLAND RESOURCES OF NORTH SIKKIM 

Grade of grassland Range of score Ramarks 

I 60-80 Suitable for intensive grass 

and forage cultivation. 

II 45-59 Suitable for grass & forage 
cultivation 
with intensive management 
practices only. 

III 35-44 Suitable for perennial grass 
and legume plantation 

without much disturbance 
of the soil. 

IV Below-34 Suitable for three tier-grass 

bushes and fodder trees 
plantation only. 

Table 1. 4 shows that the grazing grassland with total score 
of 60 to 80 is suitable for intensive grass and forage cultiva
tion with the use of modem equipments as it is done in New 
Zealand. For Grade II of 45-59 total score one has to take in

tensive management practices i.e. control the grazing and re

duction of the animals should be based on the growth of the 
grasses and legumes. Grazing land grade III should not be 
disturbed and emphasis must be on the perennial grasses 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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and legumes as the grazing ground is vulnerable to erosion. 
The grassland under 34 scores should be utilized for intensive 
three type vegetation system i.e. Fodder trees, Fodder bushes 
and the grasses on the ground cover. This would avoid the rain 
hitting on the ground directly as the area falls under high rain

fall zone. The intensively or the corrosive effect of the rain 
would be reduced as it would first hit on the fooder tree, then 
on the fodder bushes and then on the grasses. The animals 
raised in these areas should be stall fed and no grazing should 
be allowed. 

1.8.3.2. ASSESSMENT OF THE PRESENT MANAGEMENT 

OF THE GRAZING LAND 

The alpine grasslands of Lhonak, Donkung and Chho 
Lhamo have been grazed for centuries and so far no studies 
have been undertaken to assess its ecological conditions. The 
following points were taken into consideration while assess-
ing the present status of the grazing land at Lhonak,Chho
Lhamo and Kerang (Chho Lhamo) by visual estimation (Appendix 
IV). 

1. Human disturbance. 
2. Livestock disturbance 
3. Poisonous plant occurence. 

4. Growth of grasses and other fodder tree canopy cover. 
5. Dependence on crop waste. 

The first four points as indicated above are the main pa

rameters which have been proposed for assessing the man

agement system of grazing land in the region. The human dis
turbances on the grazing grounds are on rise owing to in-
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crease in population and in migration. More and more people 
thus occupy the grazing grounds and cut fodder trees for fuel 

thus exposing the land for soil erosion. The second point 

relates to disturbrances caused by livestocks in many areas. 
The livestocks are let to graze in one area throughout the 

year causing serious overgrazing and soil erosion. The pres

ence of poisonous plants in the grazing ground would reduce 

the lviestocks number and even the existing herd would not 

be in a position for higher production. 
The third point relates to the growth of grasses and other 

forage materials. Better is the management of grassland, bet

ter would be the compsotion of grasses and forage materials 
etc. Lastly the dependence on crop waste is not considered a 

desirable point as livestocks depending on crop wastes would 

be subjected to higher methane production and higher soil 

erosion largely to disturbance of the soil. As for as the 
above parameters are conemed a score of ten equal points 

has been given to each of the above parameters and the details 
of the scores based on the severity of the individual effect are 
given in Appendix IV. 

The grazing grounds of Lhonak and Chho Lhamo for

ests block are surveyed on individual scoring which is based 
on the condition of the grazing ground with plenty of grasses 
with no evidence of human and animal disturbances etc. The 
principle is that more the evidence of these disturbances lower 
the scores. Accordingly different scores have been proposed 
based on the condition of the grazing grounds. Table 1. 5 pre

sents the gradation of the resent grasland management in North 
Sikkim. 
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Table 1.5 
GRADATION OF THE PRESENT GRASSLAND MANAGEMENT 

IN NORTH SIKKIM 

Grade of grassland 

I 

II 
III 

N 

40-50 
30-39 
20-29 

Below-19 

Range of score Ramarks 

Excellent Management practices adopted. 
Medium management with rotational grazing. 
Highly disturbed grassland with over stock
ing of livestock. 

Not suitable for grazing immediate withdrawal 
of livestock. 

The grazmg grounds with 40-50 scores are considered 
as well managed grazing grounds. With scores varying be
tween 30 to 39 the grazing ground also considred better man
aged and the farmers practice rotational grazing system. The 

grassland with 20-29 scores are however not found to be 

well managed grasslands and grassland having scores lower 
below 19 or catagorised as Class IV types are badly managed. 
In this case stocks should be withdrawn immediately to avoid 
further deterioration of the grazing grounds. 

The findings of the above have however, been discussed 
m Chapter VI. In addition to above the present study was 
conducted on the basis of historical and functional approaches. 

The comparative method, both synchronic and diachromic over 

space and time was adopted for understanding the three 
identified zones of North Sikkim. The data for this study was 

collected both from primary as well as from secondary sources. 
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Various published and unpublished materials were also con
sulted for understanding the livestock frarming system in the 
above three zones. But the emperical facts were collected 

through intensive fields investigation. 
The analysis of qualitative data are made through sys

tematic and analytical description of the facts. While the quan
titative facts were analyased on the basis of tabulation and 

statistical calculations. 

1.9. LITERATURE REVIEW 

The literature on various types of live stocks their pro

duction economics and their influence on soil, vegetatin and 
environment of north Sikkim is very limited. Nevertheless an 

attempt has been made to procure as many literature as pos

sible on the present study. The following is the review of 
literature procured on various aspects of the study. 

1.9.1 RESEARCH ON GEOGRAPHY OF VEGETATION 

North Sikkim is the classical land of research, especially 
in the field ofhigh altitude studies on Himalaya. Hooker from 
1848-1849 carried out detail studies on features of the vegeta
tion of north Sikkim. The other botanists who subsequently 
undertook studies on vegetation of North Sikkim after Hooker 
were Gammie (1891), Gammie (1893), Smite and Cave (1911) 

on vegetation of the Zema and Lhonak valley, Pradhan ( 1962) 

and Sharma and Ghosh (1970) on flora of Lachen. The stud
ies on forest of north Sikkim were followed by Shebbeare 

(1934) on the conifers of Sikkim, Duncan (1935) and Pradhan 
and Lachungpa ( 1990) on Rhodendrous and by Roy 
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Chowdhury (1951), Rai and Rai (1994), Negi (1994) on gen
eral forests. Similar studies on alpine plants were attempted 
by Gammie (1894), Burkhill (1907),Sahni (1960) and Sahni 

(1981). Botanical exploration, identification and listing of 
grasses of north Sikkim were carried out by a host of authors 

who mainly include after Hooker. They are Smith and Cave 
(1911), Nelmes (1940), Pradhan (1940) on Kiku grasses, Bor 
(1952), Whyte (1957), Sahni (1960), Thapa (1966) on primi

tive maize and Sahni (1981) on overall grasses of North Sikkim. 
Finally studies on the medicianl plants of North Sikkim were 

carried out by Biswas ( 1956). 

1.9.2. ENVIRONMENT OF NORTH SIKKIM 

North Sikkim with an area of 4226 sq.km. is the biggest 
district in Sikkim. Entire Sikkim including North Sikkim is 
classified under agro-ecological zone of Humid Eastern 
Himalaya Region Zone II (Saikia 1991). On regional analy

sis based on Vegetative structure the state is divided into 
three zones, i.e. dry high zone, continental zone and tropical 

zone (Schweinfurth 1957). Very interesting work has been 
done in the field of geology in North Sikkim. Hooker (1854) 
was the first person to report on sedimentary formations of 
North Sikkim and shales and limestones out cropping at Chho
Lhamo to be nummulite bearing and hence of Tertiary age. 
His work was followed by Garhood (1903) at Lhonak Valley, 

Hayden (1907), Wager (1939), Auden (1935). Rama and 

Bhattacharya ( 1971 ), examined the entire section from 

Pauhunari spur in the West to lhonak peak in the East and 

were able to locate new palaeozoic horizons and by discov
ering new fossil bering horizons, have also solved the con

troversy by proper delineation of hitherto referred Jurassic 
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formation in he East and the Jurassic to Cretaceous formation 
in the West. Mukhopadhya (1982) carried out detailed studies 
on fluvial geomorphological evaluation ofTista basin of north 
Sikkim. He has described Tista basin as a region of spec
tacular landslides. In addition environmental features and 

problems were also reported by Hooker 1851), Sherwill 
(1892), Rumbold (1851), Kanai (1963), Chowdhari (1978), 

Vhora (1981), Swaminathan et. al. (1982), Khan (1986), 
Chattopadhyay (1986), Yonzona (1986), Samaddar (1986), 
Bhasin(1989) and Bhatt et. al. (1993). Regarding the soils of 
North Sikkim Bhutia et. al. (1986) analysed the soils of sub
tropical Humid Zones and Continetnal Zones ofNorth Sikkim 
and thier findings are presented under soils of North Sikkim 
in chapter II. However, there is no report on the soils of Dry 

High Zone i.e. Lhonak and Chho-Lhamo regions. 
In the field of paleontology a new carboniferous trilo

bite was discovered by Chandra and Sen ( 1981) and they 
have mapped the occurence of Trilobite in Chho-Lhamo. 
Permian fossils were also recorded from the Chho-Lhamo area 
(Gupta and Waterhouse 1979). Finally the most disturbing 

trend in the environment of North Sikkim was the discovery 
of Chinese nuclear debris in Changme glacier ofNorth Sikkim 
(Bhandari et. al. 1982). 

1.9.3 ECONOMY OF NORTH SIKKIM 

Lall ( 1981) has given a vivid description on various as
pects of North Sikkim such as the two important northern com

munities i.e. Lachenpas and Lachungpas and the closure of Sino 

Indian border in 1962 and its effect on the culture 
' 

economy,trade and production of traditional handicrafts of the 

two communities. The two communities were basically herds-
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men and traders till then. It has been reported that as many as 
28 Lachungpas and 27 Lachenpas lost their investment in 

Tibet due to closure of border trade. Now trade occupies only 
a small place in their economy which is mostly based on 
animal husbandry, agriculture, horticulture, state govern

ment and army contract works, carrige of loads for govern

ment and army and as labourers on roads. Survey on the 
prospect of livestock development,availablility of feed and 

fodder,and development of grasslands,migration routes 

etc. were conducted by Sahni (1960),Paljor and Sharma (1970 
unpublished) and Balaraman (1981). The survey on poultry 

production was conducted by Sachdev(l980). The popularity 

of rearing livestock amongst the Lepchas of Dzongu area of 

north Sikkim was recorded by Gorger(1938). The economic 

problems of hill in the Himalayas especially Sikkim has been 
projected by the Indian Institute of Hill Economy estab
lished in 1974 in Darjeeling. Various authors from this 

institute and also from other organizations have scholarly 
contribution on the study of the economy of Sikkim. The au

thors include in the field of animal husbandry and dairy de

velopment Khera et.al. (1976), NDDB (1976), Krishnamurty 
et.al. (1976), Solanki(1978), Paljor (1982), Pal (1982), Paljor 
(1987), Dorjee and Sharma (1989), Gupta(1992), Balarman 
& Golay(l991), Schmidth(1994), Balaram(1994), Sundriyal 
(1995). In the field of agriculture the author are Rustamjee 
(1971), Subba(1984), Debnath (1986 a), Bhutia (1992), 

Denholm and J odha ( 1992 ), Sharma and Banskoata ( 1992 ), 

Gupta (1992) and Das(1994). The scope of setting up of in

dustries in the region has been reported by Solanki (1978) and 

Sankrityayana (1986). The land problems and their management 

have been documented by Hope Namgyal ( 1966), Dasgupta and 
Mukhopadhya(l978), Singh and Basnet (1982) and 
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Dhamala(1986). On the history ofSikkimese economy in gen
eral, future potentials have been written by Debnath( 1977), 

Bhattacharya (1984), Debnath(1986 b), Debnath (1986 c), 
Dasgupta (1986), Siakia(1991) and Gupta(1992).Finially on 

eco-tourism by Avasthi et. al. (1994). 

1.9.4. LIVESTOCK AND ENVIRONMENT INTERACTION 

Today livestock is being identified as a major threat to 

the global environment. With the increase in global live
stock population from 2.3 billion in 1950 to 4 billion today 

and poultry population from 3 billion is to 11 billion now, a 

major portion of the worlds food grains is being diverted 

towards livestock feeding. Such increase in livestock popula

tion has also led to over grazing of pasture land there by 
leaving it vulnerable to wind, snow and rain erosion, shrink
age of forest land in view of indistriminate cutting of tree 

branches for livestock feeding and finally emission of meth

ane gas which has green house effect. Al these factors are 

ruining the earths fragile ecosystem. In North Sikkim Lall 
( 1981) predicted that the loss· of traditional grazing facilities 

in Tibet (China) would result in serious overgrazing of the 
grassland. Reference on grazing pressure on quality of pas
ture and animal production have been made by the Task Force 

of the planning commission (1982). Mukhopadhyaya (1982) 
observed deterioration of grass cover with increase in grazing 
pressure between 2100 m. to 3000 m. above Lachen. Po a 
ann u a community was dominant inseveral grazed area in

stead of other good grasses. Overstocking of large herds of 

cattle and uncontrolled grazing is mainly responsible for de

stroying young tree seedlings and thus impeding forest re
generation (Yonzone 1986). 
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1.10. OUTLINE OF CHAPTERS. 

As far as the scheme ofchapterization ofthe present study 

is concerned, the study has been split up into 8 chapters. 

Chapter I is the introductory chapter which highlights 
such important points as a brief introduction about the study, 

the study area, data base, objective, plan of work and meth

odology and literature review ect. 

Chapter II deals with a detailed description of the physi

cal set up of North Sikkim highlighting various aspects such 

as its delimitation and areal coverage, land form and geol

ogy, climate (precipitation, temperature and humidity etc.), 
vegetation, soil and drainage etc. 

Chapter III, presents the geographical conditions re
quired for livestock rearing in North Sikkim. The important 

factors discussed in the chapter are bio-climatic (regimes i.e. 

availability of water, landform, soil fertility, topography, natu
ral and man induced hazards etc. ),population scenario, agri
cultural scenario, transport and communication, processing 
of milk and its products and finally feed and fodder resources 
ofNorth Sikkim. 

Chapter IV primarily deals with the distributional patem 

of livestock in North Sikkim and their economic importance 

with adequate emphasis on the varieties of poultry and live

stock along with their related wild species, levestock com

position and population dynamics and the types and concen

tration of livestock population in three identified eco-zones. 
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Chapter V discusses the role of socio-cultural factors in 

the process of diffusion of modem innovations in the study 

area. The objective of this chapter is mainly to understand as 
to how these factors helps the farmers in their decision making 

process to go in for modem innovations. Such factors include 

largely the educational background and occupation status . of 
the farmers, the source of communication of knowledge about 

modem innovations, exposure of the farmers to new ideas, live

stock rearing traditions, preference for crossbred livestock, 

preference for breeding cows and finally the animal health 

care system. 

In Chapter VI based on the field survey data the economic 

traits such as the age at first calving, lactation length, dry pe
riod and calving interval etc. of the milch animals namely, yak, 

local "Siri" cow and crossbred Jersey cow found at different 

eco-zones have been assed. Subsequently, a comperative analy
sis on the economic of milk production separately for three 
milch animal such as yak, local cow and crossbred cows 

have been presented. The chapter also highlights the eco
nomics of livestock farming verses crop and vegetable farm
ing at Lachung valley where both the system of farming are 

widely practised. Similarly a detailed economic cost analysis 
taking various cost components in to accounts of the farmers 
in the dry high zone namely Chho-Lhamo and Lhonak has been 
carried and presented in the chapter. 

Chapter VII encompasses a detailed discussion on the 

interaction livestock and environment in India in general and 

in North Sikkim in particular. The important environmental 

issues discussed in the chapter include the nutrient analysis 
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of the soil of Dry High Zone, the assesment of the micro
nutrient content of the different grasses and fodders found at 
different altitudes varying generally between as low as 1830 m 
to as high as 5300 m, the assessment of the present system of 
management of livestock and the grazing grounds and the 
assessment of the productivity of the grassland of North 
Sikkim etc. Besides an inventory on the different types of 
vegetation namely grasses, fodder trees, poisonious plants etc. 
has been prepared and also their characteristic studies and 
evaluation of the performance of exotic grasses and legumes 
has also been done. The distribution of households in relation 

to land and cattle holding sizes at different ecozones and the 
environmental awareness of the respondents concerning fell
ing of trees and their ecological impact and lastly the 

conciousness of the farmers about health and hygiene pertain
ing to livestock products as carriers of diseases have been very 
systematically explored. 

Chapter VIII is the concluding chapter which embodies 
the main findings along with a number of valuable 
recomendations and suggestions as far as livestock develop
ment in North Sikkim is concerned. 

•· 


