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Preface to the Second Edition 

The author is naturally happy to put the second edition of the 
book, Natural History and Economic Botany of Nepal, into the hands of 
the readers. This edition incorporates some of the latest informa- 
tion on wildlife, plant distribution, agriculture and economic bota- 
ny of Nepal, and as such, it would be of greater use for the stu- 
-dents of biology, forestry, agriculture and economics. At the same 
time, the author hopes that the book in its revised form would con- 
tinue to be patronized by the laymen also. 

The impetus to revise this book came not only because of its 
inclusion as a text for the Certificate Level biology students of 
the Tribhuvan University, but also due to the generous response 
from the general public. The author is indeed grateful to all those 
who encouraged him to undertake the revision of the book and 
particularly to Orient Longman for constantly helping him in the 
preparation of the manuscript. Thanks are also due to the National 
Parks and Wildlife: Office of His Majesty's Government for making 
available the reports and photographs. 

Finally, it is the earnest hope of the author that in the context 
of the new and emerging interest in the conservation and rational 
use of natural resources, this publication will help in the develop- 
ment of a new perspective in the students of the Tribhuvan University 
on whom so much of the future of the country rests. 



Preface to the First Edition 

This book is an attempt to present the basic elements of the 
natural history and economic botany of Nepal. The author has 
tried to make the book useful to a wide range of readers - agricul- 
turists, biologists, naturalists and the laymen, all may find some. 
thing of interest in this small publication. 

In  writing this book the author has drawn information from 
many sources and it is hoped that this work will stimulate others 
to undertake more deeper studies on various aspects of the natural 
resources of this country. I t  is also hoped that this will generate a 
feeling of awareness on the part of our countrymen to conserve 
and make rational use of these resources. 

The author would like to express grateful thanks to Dr. Richard 
Schultes, Director, Arnold Arboretum, and Editor of the Economic 
Botany, Haward University for going through the manuscript and 
speaking kindly about the book. Thanks are also due to Dr. M. L. 
Bristol, Assistant Professor, Department of Botany, University of 
Hawaii for making helpful suggestions and giving encouragement 
in writing this book. 

Finally, thanks are also due to Mr. S. R. Basnet, Lecturer, Patan 
College for making some of the line drawings and the Department 
of Information of H. M. Govt. of Nepal for undertaking publica- 
tion of this book. 
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Chapter I 

The Land 

Location 
Nepal lies between the latitudes 26" 20' N and 30" 10' N and the 

longitudes 80" 15' and 88" 10' E - a roughly rectangular piece of 
land in the middle Himalayas. I t  covers an area of 141,577 sq. 
km. From east to west, at its maximum point, the country is 830 
km long ; from north to south, its breadth varies between 145 
km and 242 km, yielding a mean width of 200 km. 

Nepal is a land-locked country, lying in between the two giants 
of Asia - India towards the south, east and west, and China to- 
wards the north. In the east the Singalila i-ange, which is domi- 
nated by the Kangchanjunga, demarcates the boundary of Sikkim 
and Nepal. 

The Himalayas form the northern boundary between Nepal and 
Tibet only in certain parts. In  western Nepal, 'the relief is less 
rugged than those found on the main Himalayas', and the Tibetan 
marginal ranges, with an average altitude of 6,096 m, form the 
'main watershed between the Rivers Ganges and Tsang-po'. 

The Himalayan ranges which run all along the northern fron- 
tier of Nepal 'are arranged like narrow strips predominantly longi- 
tudinally and the highest Himalayan chains are not massive eleva- 
tions but narrow ridges. The Himalayas pass into the highly 
elevated Tibetan plateau.. .the Tibetan plateau desert often called 
"The Roof of the World" which has an average elevation OF 

15,000 ft (4,572 m)'.l 

1 .  Good, Ronald. 1953. The Geography of Flowering Plants. Longman Green. 
p. 35. 
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Physiography 
Nepal can be conveniently divided into seven natural zones1 

which occur in the following order from south to north : 1. The 
Terai ; 2. the Siwalik hills ; 3. the Mahabharat Lekh (Lekh- 
mountain) ; 4. the Midlands ; 5. The Himalayas ; 6. the Inner 
Himalayas ; 7. the Tibetan marginal mountains. 

It is significant that 'more than a quarter of the country's land 
surface exceeds 10,000 ft (3,048 m) in altitude, including a thousand 
square miles under the realm of snow and ice (2,590 sqm.)'." 

Of the total land surface, nearly half lies below 1,524 m and 
20 per cent has an elevation of less than 305 m above sea-level. 
As one flies from south to north, the 'succession of the ranges 
arranged en echelod3 becomes at once manifest. 

Terai 
The Terai is part of the alluvial cis-gangetic plain of northern 

India. I t  covers an area of 20,720 sq. km with an averagz width 
of 32 km. I t  contains m ~ r e  than 70 per cent of the cultivated 
land and narrows from elst to west. 

Bhabar 
This is a narrow strip of land between the Siwalik (Churiya) 

and. the Terai, extending over 9,065 sq. km. Locally, it is called 
'Char Kose Jhadi' because of its average width of 13 km which was 
entirely under forest in the past. The soil contains mainly gravel, 
boulders, and sand brought down by the streams from the Siwalik 
hills and Mahabharat ranges. This tract of land is characterized 
by a humid tropical climate and is noteworthy for possessing such 
valuable timber trees as Sal (Shorea robusta), Semal (Salmalia mala- 
hnrica) , Khair (Acacia catechu), Sisso (Dalbergia sisso) , etc. Here 
one finds a rich wild life including tiger, elephant, bear, deer, 
rhino, antelope, etc. 

Churiya 
The Cburiya range is made up mainly of gravel, pebbles and 

a conglomerate of sand and limestone deposited by the south flow- 
ing rivers during the pliocene ti1n:s. The soil contains little or 

1 .  Hagen, Toni. 1960. NPpal. The Himaloyon Kingdom. p. 36. 
2. Gurung, Harka. The land. ~Vepal in F~rspective. Ed. P. S. Rana and K.  P. 

Malla. CEDA 1973. 
3. Zbid. p. 25. 
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no humus anc! is porous. Geologically, the Churiya hills consist 
of 'a great thickness of detrital rocks, such as coarsely bedded 
sandstones, clays, conglomerates, and sandy limestones and are 
known to be derived from the weathering of the granite core of 
the Central Himalayas'. The depositions of the Siwalik wzre, 
at a later date, raised up due to tectonic m ~ e m e n t s .  Ravines, 
steep hillocks and pillar-like mounds are the m x t  characteristic 
features of this region, whose altitudes vary from 150 m to 1,368 m. 
-4 number of duns (valleys), viz. Rapti, Nawal Parasi and Dang- 
Deokhuri lie between the Siwalik and the Mahabharat ranges. 

Mahabharat Lekh 
This is the central region of the country, which comprises the 

high lying valleys and central range of mountains with elevations 
between 1,524 m and 2,743 m. The climate of this region is cool 
and humid. The Mahabharat is a fold mountain and is made up 
of 'little differentiated, metamorphosed, sedimentary and igneous 
rocks of various ages'.' The spurs of the Mahabharat are a cons- 
picuous feature of the topography of this region. The 'heart 
of the country' as Toni Hagen calls the Nepal midlands, lies bet- 
Iveen the Mahabharat and the high Himalayas. Hagen divides 
these midlands into nine natural regions each enclosing a wide 
valley drained by one of the major branches of the great rivers 
which form the main drainage system of Nepal. The valleys of 
Kathmandu, Pokhara, Banepa, etc. in the midland are tectonic 
in origin. 

Dun 
There are some minor 'dun' valleys - Jogbura, Surkhet, Narim 

Kamala, Trijuga, etc. which are formed as a result of formation of 
lonyit~~dinal basins Ilv the east flowin? rivers between the ChuriTa 
and the Mahahharat. A little over 71 per cent of tile Nepalese 
people live in this central hilly region ; i t  has about 27 per cent 
of the lanc! unc!er crop and 58 per cent in forestm2 Through their 
sheer ir?dustry the farmers living in this part of the country have 
made terraces on the steep hillsides, sometimes rising from the 
va l l~y  floors (altitude circa 609 m) to the top of the high mountains 

1 .  Rimal, D. N. 1967. A Guide t o  Mineml Resources in Nepal. Bureau of 

hlincs,  Kathmandu. 
2 .  F o r e s t  S t a t i s t i c s  : Hill Rtgion. Forest Rrsolrrccs Survey. 1973. 
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which average around 3,500 m. Due to the removal of the 
forest cover, however, serious soil erosion problems have arisen in 
this part. 

Himalayas and 'Tibetan Marginal landy 
In this region are included the outer, lesser and inner greater 

Himalayas, as well as the Tibetan marginal land, with alti tudinal 
limits varying between 3,657 m to 8,848 m - Mount Everest, the 
highest mountain in the world. North of the main Himalayan 
range is an area of wet alpine (altitude 4,014 m to 4,572 m) and dry 
alpine zones (altitude 4,739 m upwards).l This region is character- 
ized by a series of peaks which are part of the great solid wall of 
snow and ice, which present towards the north a flat tableland, 
the Tibetan plateau. Such well-known peaks of the Himalayas 
as Kangchanjunga (8,732 m), Makalu (8,476 m), Everest 
(8,848 m), Cho Oyu (8,153 m), Ganesh Himal (7,406 m), 
Machhapuchhre (7,059 m) , Nampa (6,754 m) and Api (7,13 1 m), 
are found in this region. 

The country lying beyond the inner Himalayas and described as 
the 'Tibetan marginal land' varies in altitude between 3,657 m to 
4,572 m. I t  is an aric! zone, as it lies in the rain shadow of the 
high mountain rangcs. The country is windswept and presents a 
bleak appearance. 

The districts of Manag, Mustang, Dolpo, Humla, Tibrikot are 
part of this distinct geographical unit. I t  has a vegetation similar 
to that of Tibet, the landscape is one of 'rolling hills, often smooth 
and round in outline but sometimes crowned with masses of red 
and yellow rock which resembles the castle-like peaks of the dolo- 
mites'.* The peaks, which arise from comparatively flat land, 
are formed of sandy shales of sedimentary origin but the rocky 
dolomite peaks are made of limestone. 

Land Use 
Topographically, the country is principally mountainous. Only 

20 per cent of the land lies below 3,048 m. 
Nearly a third of the land (32 per cent) is under forest,3 

1 .  Swan, Lawrence. 1963. The Ecology of the Heights. Natural Histov. 
2. Stainton, J. D. A. 1963. Notes on Journey in West Nepal. p. 2. 

(Mimeo.). 
3. Area under forest has further decreased, according to recent studies. 
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and 14.9 per cent under permanent snow, as shown in the following 
Table. 

TABLE 1 

LAND USE TYPE ( 1970171 ) 
~ - -  - 

Laud Use Type Area Sq. km. Per cent o f  To ta l  ------------ -PA-- 

19,800 I. Agricultural 13.98 
Hilly Region 5,79.5 4.9 
Terai Region 14,005 9.89 

11. Forest Land 
Hilly Region 
Terai Region 

111. Other Land 77,027 54.41 
Land Redaimable 18,600 13.14 
Land Un-reclaimable 26,441 18.68 
Land Under Perpetual Snow 21,121 14.92 
Land Under Riverbeds, Canals 

and others 10,865 7.67 
-----+A- 

Source : Ministry of Food and Agriculture, Economic Analysis and Plailning 
Division, HMGINepal. 

The difference in altitude combined wit11 an increasing rainfall 
froin west to east has resulted in difference in climate and vegeta- 
tion -110th vertically and horizontally. One should look at  the 
diversity in agriculture, economy and cultures of Nepal against 
the topographical complexities. 

Regional Variations 
There are wide differences in land area - cultivated land and 

population density in the hills and the Terai, as tlie following 
tahle shows : 

TABLE 2 

REGIONAL VARIATION 
-Ad- --- .---- 

C r i t ~ r i n  Mountains Terai  & Kathmandu N e ~ l  
and hills Zmez Terai Valley 

-..---------A- - - - -  
1. Land area ( 0/, ) 72.9 26.7 0.5 100 
2. Cultivated land 1970/71 (%) 26.9 70.7 2.4 100 
3. Population density 1971 

(scl. km 58.0 128 1,039 80 
I - d _ _ . _  --A- - 

Sourer : Ministry of Food and Agriculture, Central Bureau of Statistics. 
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The geographical distribution of the population is as follows : 

Hills 

Terai 

Inner Terai 

The country has a population of 11.5 million people, with an 
average density of 21 3 per sq. mile1 (801sq. km). By 1980, the 
population of Nepal will exceed 13 million. Of the country's 
total population, 94.4 per cent is engaged in agi-iculture ; it pro- 
vides bulk of the GDP - Rs. 6539 000,000 in 1969-70 (at 1964165 
constant prices). Only a small section of the people is engaged 
in manufacturing (2.47 per cent) and service (2.74 per cent). 
Agciculture coxtributed 68.75 per cent of the total GDP at current 
market prices (1 968169). 

According to the latest census, the percentage of rural and 
urban population is 96.16 and 3.84 respectively. 

Nearly two million people fall within the age group of 15-24, of 
which nearly a third are economically inactive. The majority of the 
people are Hindus (89 per cent), followed by those who follow 
Buddhism. There are many ethnic groups : Gurungs, Magars, 
Rais, Limhus, Tharus, Sunwars, Rajbhanshis, Satars, Dan~nvars, 
etc. 

From the linguistic standpoint, for more than 6 million people 
Nepali is the mother tongue; the rest speak Maithili (1.32 million), 
Bhojpuri (8,64,800), Tamang (5,55,560), Tharu (4,95,881) , 
Newari (4,54,979), Awadhi (3,16,950). 

Demographic Trends 
The disparity between the Terai and the hills is also seen in the 

density of' population. To cite an example: Siraha (Terai) has 
265 peoplelsq. km and Terathum 145lsq. km. While the rate of 
population increase in the hills is 56 per cent, in the Terai i t  is 129 
per cent. Besicl-es the Kathmandu Valley, the hills a ~ c !  mountain- 
ous regions cover 72.9 per cent of the land area hut they support 
53.2 per cent of the total population. The Terai ancl Inner Terai, 
which have only 26.7 per cent of the land area, support 41 per 
cent of the population. 

1 .  Nepal : National Kepor t on Human Environment. National Planning 
Commission, Kathmandu. 
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Though the national average of density of population is rather 
low, in terms of arable land per head, in Nepal it  is 0.17 ha. as 
.against 0.07 in Japan, 0.33 in India, 1.05 in USSR and 20.5 in 
-Canada. 

In  Nepal birth rate is 42.87 per 1,000 which is much higher thar 
that prevalent in the developed countries. A number of factors 
have contributed to this: early marriage, the desire to have more 
children, both as an insurance for old age and to fulfil the need 
for extra hands to work on the farm and manage the family, the 
uncertainty about survival of new-born children and lack of in- 
formation on birth control. The 'crilde' mortality rate, as estimated 
by the Bureau of Statistics, is 22.87 per 1,000 which is l~ighel. tllall 
that in other Asian countrles. Infant mortality in Nepal is alouncl 
145 per 1,000 newborn babies and life expectancy a l~out  43. 
According to the c!emographers, 'a gain of 6 months of life espec- 
tancy is expected to be realized every year'.l This is attril~utable 
to the greater medical facilities in the rural and urban areas. 
Population problems in Nepal are real because of limited amount 
of cultivable lanc! in the country, a fall in foodgrain production 
(2.4 per cent) in the hills and a marginal increase of 1.3 per cent. 
in the Terai. In fact, experts2 have predicted that a t  the end of 
the Fifth Plan period ( 1980-81 ), 'there woulc! be a gap in the 
demanc! and supply of paddy to the order of 240 thousanc! tonnes'. 
In  the coming decade, i.e. 1980-90, 'the situation with respect 
to  he gap between demand anc! supply for "total foodgrains", 
would, however, be most distressing. By 1985-86, under all 
situations, the country will have a d-ficit ranging fi-om 103.04 
thousand tonnes under best conditions to ahout 804.57 thousand 
tonnes under worst conditions'. 

\.Vhile the need for bringing about an incrcase in agrict~ltural 
pl-oduction cannot he overemphasized., a di\.ersification in the 
pattern of cereal consumption would reduce too nluch dependency 
on rice, millet, wheat and I~arley. The Fer capita consunlption of 
fooc1.grains in 1969-70 was: paddy 192.13 kg, maize 72.62 kg, 
millet 9.21 kg, wheat 19.43 kg (total 293.39 kg). T h o ~ ~ g l l  there 
is still a more or less heavy consuinption of paddy and ~ilnize, an 

1 . Jlanandhar, T. R.  1974. The Crozoth and Distribr~tiotz o j  Popr~lntiorr i r~  .h'epol. 
Bull. n p a l  National Commission for Ullesco fi ( 4 ) : 39-42. 

2 .  Pant, Y.  P. and J ~ i n ,  S.  C.  1972. Lorzg Ternr Plntrning jor Agricrrltrrrt. Vikas. 
pp. l(i6-67. 
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increase in the amount of millet and wheat is seen during 1961- 
70 period. 

The Central Bureau of Statistics had estimated an annual in- 
crease of 1.81 per cent in population during the Third Five Year 
Plan (1965-70) and for the Fourth Plan (1970-75) around 1.95 
per cent. The actual increase in the last decade has been 2.07 per 
cent. The projected rate of increase in the Fifth Plan is 2.24, 
which would mean a population of 12.59 million in 1976. 

TABLE 3 

ESTIMATES OF POPULATION PROJECTIONS OF NEPAL OVER 

THE PERIOD 197 1 TO 199 1 

Yenr Population in Percentage Annual 
Millions Increment 

- - - - - _ _ - d L d - - - - - -  

1970 11.04 - 
1971 11.25 1.81 
1976 12.39 1.95 
1081 13.78 2.14 
1986 15.30 2.28 
1991 17.21 2.42 

Source : Central Bweau of Statistics. 

Population Problems 
The developing countries of the world contain two-thirds of the 

world population with a growth rate of 2.5 per cent. The world is 
witnessing an unprecedented increase of 70 million per year, and if 
the present rate continues, by the year 2000 the world population 
will be nearly 6.5 billion. At the existing rate of growth, India 
will have a billion people by 1990, Pakistan 250 million, and 
Indonesia 200 million. U. N. demographers predict a decline in 
birth rate for the world as a whole - 38 per thousand to 34 per 
thousand in 1985. This would still be much greater than the 
world can manage with the limited resources now available. 
Reduction in population growth rate would be accompanied by 
an increase in life expectancy in developed countries - from the pre- 
sent 55 years to 59 years by 1985. 

In Kepal new patterns in demography are emerging. Some parts 
of the country, such as the Terai, are growing faster than the hills, 
a fact whch is ascribed to large-scale migration, as Rana and 
Thapa ( 1974 ) point out : 
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'Population movement in Nepal, however, is not limited to 
Terai. Nepal has since long been a population exporting country 
and the past two censuses indicate that this trend is on the in- 
crease. Whereas 2.4 per cent of the total population had migrat- 
ed outside the country in 1952/54, the corresponding figures for 
1961 and 1971 were respectively 3.5 and 5.2 per cent.'l Another 
significant fact which has emerged from present studies is that in 
the last two decades there has been a steady increase in the re- 
distribution of population within the country. While in 1952154 
the total population involved was 0.13 per cent, ten years later- 
(1961 census) it had increased to 1.3 per cent, and by 1971 it 
had more than doubled, viz. 3.6 per cent. During this period, 
some areas had increased by as much as 75 per cent, while in the 
hills the density has remained more 01 less the same. The popu- 
latior in the hill and Terai regions is riot increasing at the same 
rate. In the last decade though the populatiol~ in the hill and. 
the mountainous regions did not exceed 1.76 per cent, the populaa 
tion in the western Terai dcubled during the same period. 
Furthermore, while the growth rate for the country as a whole was 
2 per cent, that of the Terai was 3.4 per cent. Thus the increase 
in the population in the Terai 'is due to immigrants both from 
the hills as well as from people born outside the country (98.9 per 
cent from India)'.2 The results of the last census also revealed 
that '9.5 per cent of the total population of the Terai had been 
born in the hills (including Kathmandu Valley ) ; of the popula- 
tion as a whole, 8 per cent of the total were born in India'.3. 
Obviousl~~, one sees a shift in favour of migratiou of the hill popula- 
tion into the Terai. 

The reasons for this shift are not far to be found. Two deca- 
des ago, people from the hilly region never ventured to go to the 
awl ( ~nalaria ) infested inner valleys of Chitwan, Dang-Deokhuri, 
Udayapur Sinduli, and to parts of the Terai still under heavy forest. 
The eradication of malaria set in process migration of population 
on a scale unprecedented in the history of the country. Some 
people wllo wele habituated to living in the hlls at altitudes of 
1,524 nl to 2,438 ~ n ,  were also emboldened to move into the 

1 .  Rana, Ratna S. J. B. and Thapa, Yadav S. 1974. 'Population and Deve-. 
Iopment'. T. U. CEDA. Seminar. August 1 and 2,1974. ( Mimeographed,. 
draft paper ). 

2. Ibid. 3. Ibid. 
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Terai. The migration rate is highest in western Nepal, 'where 
as many as 86 persons are absent for six months or more for 
every 1,000 people, which is more than double the national rate, 
and almost eight times higher than the average for the Terai'. I t  
seems that both the eastern Terai and  western Terai have received 
the bulk of people from outside-hills as well as across the border : 
'The Eastern Terai had absorbed 175,532 persons compared to 
68,182 persons in 1961 .' The 'net positive migration' of 235 
per cent in 1971 over the previous census in the far western Terai 
is indicative of the extremely poor economic conditions ~vhich 
are prevalent there. A poor terrain, loss in productivit)-, deficit 
in foodgrains and drought have all contributed towards making 
the people of this part the poorest in the country. 

Urbanization 
The process of urbanization is taking place slowly hut imper- 

ceptibly. This has been most manifest in the bordering totvns 
where economic activities have been intensified in the past decade. 
According to the United Nations definition, 'urban' areas are 
those localities which have a population of more than 20,000 in- 
habitants. In  Nepal, as a whole, there are only 7 such centres, 
Kathmandu leading with a population of more than 100,000. In 
the country as a whole there are 16 Totvn Panchayats, 12 of \vllich 
have a population of 10,000 or above. Housing, sanitation, elec- 
tricity, water supply and sewage system are either lacking or at  
sub-optimal level. As means of communication improve, the 
trend towards migration to urban centres is on the increase, bring- 
ing fresh prolllems of employment, education, health, etc. to the 
fore. 



Chapter I1 

Climate 

Meteorological data for Nepal have been compiled in a syste- 
matic manner only since the last decade. I n  the Kathmandu 
Valley itself, however, the British Embassy and later the Indian 
Embassy also have kept records of climate. These stretch for a 

period of well over 40 years. I n  more recent years, meteorologi- 
cal  data of different parts of the country have been collected with 
a view to assessing the hydro-electric potential of the major rivers 
of Nepal. The Department of Hydro-Meteorology has a network 
of weather stations for keeping climatological data - temperature, 
rainfall and humidity. 

I n  Nepal local climatic differences (micro-climate) are very 
sharp, which in turn are reflected in the vegetation too. I n  the river 
valleys within a ver~ical drop of almost 91 4 m, one comes across 
tropical, sub-tropical and temperate climates and vegetational zones. 

Rainfall 
West Nepal is drier than East Nepal. Rainfall increases as one 

proceeds from east to west; the southern slopes of the Mahabha- 
rat receive more rain than the Terai; similarly rainfall increases 
with altitude until a certain height is reached. The moisture- 
laden south-east monsoon brings rain during the months of June, 
July, August, and September, while the winter months are com- 
paratively dry. Winter rains are more common in the western 
I~ills. It is not  inu usual to have a rainy spell in late March. Spring 
I-ains are accompanied l ~ y  thunderstorms. These are quite heavy 
.on the solith faces of thc Mahabharat. 
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In the inner Himalayas and beyond its main chain are found 
areas which are completely dry. While the Khumbu glacier gets 
rainfall of 39 cm, it is 166 cm in the Dudh Kosi river basin. The- 
reason, according to Hagen, is this: 'The Himalayas are a one- 
sided meteorological unit, and being situated on the margin of a 
huge land mass, they receive moisture from one side only, namely, 
from the south. Seasonal rainfall is, therefore, encountered onlx 
on their southern flanks.'l In the foothills of Everest, Lhotse,. 
Makalu, Cho Oyu and Gyachung Kang, which create a solid wall 
separating the northern arid Tibetan plateau and the moist south 
flanks 'the rainfall may be 5080 mm. per year'. Rainfall increases 
from south to north, from the Terai   la ins to the foothills and 
still higher on the southern slopes of the Himalayas. In the eastern 
Himalayas where the rainfall is high, long glaciers are found. 

Stainton says : 

'The total annual rainfall in many places in the hills would be 
higher, but the fact which has most effect on the vegetation is 
not that the total is higher but that thunderstorms and spring 
rains spread the rain over a much longer period. I t  is this which 
enables a winter crop to be harvested in the hills before the 
monsoGn rains at rive. 

'In many of the big river valleys of Nepal a wind blows daily 
up-stream, clearing away the clouds from the centre of the valbr  
and sharply reducing rainfall there. ... The gap through which the 
Kal i Gandaki passes bet ween Dhaulagiri and Annapurna provides 
an extreme example of reduction of rainfall by valley winds. The 
wind is so strong that in ttie middle of the day, it is something 
of an effort to walk against it. Jomsom lies at 2,743 m. and 
here even during the monsoon the centre of the valley is norm all^ 
kept free of clouds, though the sides of the valley at the time of 
the year are usually covered in mist. The up-valley wind5 
greatly reduce the rainfall, hut it is further reduced by the rain 
screen effect, for, by the time one has reached Jomsom one has 
passed to the northern side of the main ranges where the general 
rainfall is low. Both factors combine to give Jomsom, the lowest 
recorded rainfall figures for any station in N e ~ a l . ' ~  

1. Hagen, Toni. OP. ci t .  p. 12. 
2. Slainton, J.  D. A.  1972. Forests oJNebl. John blurray. 
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TABLE 4 

- - _ A  ___------ ---- -A- 

Station Mean Annual Rainfall 
( i n  mm ) 

_______Cd_~---------- 
- 

Dhangarhi 1916 
Kakarpakha ( Baitadi ) 1408 
Jumla 490 
Dai leich 1850 
Chisapani 2363 
Surkhct 1929 
Jomsom 347 
Rampur 1952 
Hetaunda 2279 
Kathmandu 2447 
Dhankuta 984 
Soktim 2 368 
Barahchetra 3101 
Dharan 3044 
\Valungchangola 1954 

Source : Climatological Records. 

In the Nepal Himalayas are found 'deep, extensive, desert-like 
valley cuttings' and due to high solar radiation 'the surround- 
ing mountains become gceatly heated and suck in air. This leads 
to an extraordinary dry descending wind above the valleys. I t  
is because of this that while the valley floor is dry, the hill sides 
bear moist temperate forest, the trees of which are covered with 
mosses and lichens, a distinctive feature of the temperate forests'.' 

The Kathmandu Valley (altitude circa 1,231 m), which is 
located between latitudes 27.34" N and 27.50" N and longitudes 
85.1 1 "E and 85.32" E, gets a mean annual rainfall of 2,447 mm. 
The highest rainfall 2,012 mm was recorded in 1954 during the 
nine-month period, May to December. Rainfall in the valley is 
heaviest in the months of June, July, August and September. The 
monsoon l~reaks around the second week of June, and in early 
July, strikes with full force. Rains persist until the last week of 
September, with occasional showers occurring as late as October. 

In the Kath~nandu Valley, the total rainy days vary from year 
to year; in the seven-year period, from 1955 to 1962, the mini- 
mlllrr, number of rainy days were 99, while the maximum were 153. 

I .  Swan, L .  Op. cit. p .  24. 



NATURAL HISTORY OF NEPAL 

TABLE 5 

TOTAL SUMRER OF RAINY DAYS IN KATHMANDU 
IN 7-YEAR PERIOD ---------- A A- -- 

Year 1955 1956 1957 1938 1959 1960 1961 1962 

Rainy days 121 152 99 112 128 112 11 1 127 
------ -------- 

Source : Climatological Records 1968. 

Temperature 
Records for temperature and humidity are now available for 

many parts of the country. In the Terai winter temperature varies 
between 25°C (Parwanipur) and 27°C (Napalganj). Summer 
temperature exceeds 42°C in both places. In the Kathmandu 
Valley, the average maximum temperature (in 1968) was 23.3"C 
while the highest temperature was 31.8"C (in 1958). The coldest 
month is January with average daytime temperature of 11.3"C. The 
night temperature, however, falls well below freezing point during 
the months of January and February (-1.5"C and -1.8"C res- 
pectively). April, May, June and July are the warmest months in 
the valley with a temperature range of 21.8"C to 29.g°C, the 
maximum recorded so far being 31.8"C. Extremes in temperature 
are lacking in the Kathmandu Valley. 

~IAXIMVM AND MINIMUM TEMPERATURE RECORDED 
IN KATHMANDU~ - 

Months Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

Max 66 80 80 84 86 90 90 86 87 88 88 82 

Min 37 37 44 46 52 60 68 69 70 58 47 41 

Altitude and aspect (slope) play equally important roles in 
determining climate and. vegetation. With the increase in altitude 
there is a loss of intensity of rainfall and it is more in the form of 
a drizzle. The mist c~vered lekhs are a characteristic feature 
of the mountain landscape of Nepal. Damp weather with per- 
petual cloud determines the upper limit of crop cultivation which 
is normally around 2,438 m, though in very wet areas such as 

1. Hydrological Section, Ministry of Irrigation and Power. Figures denote 
only the maximum and minimum recorded in the year and not average. 
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Annapurna Himal anc! the upper Arun, cultivation ceases at  around 
1,828 m, and in contrast in the Junbesi district, there are fields at 
11p to 3,048 m. In the Jumla anc! Dolpo districts and in the inner 
valleys conditions are altogether different ant! cultivation msy 
continue upto 4,267 m. 'Extremes of temperature are founc! in the 
plains and the mountainous parts of the country.' 

TABLE 7 

MEAN TEMPERATURE IN IMPORTANT PLACES 
(in centigrade) -------- -- -- 

~Vai~ze oj -  the I967 I968 I969 I970 
Place ---- ----- ---- 

M a x  M i n  M a x  M i n  A%.r M i n  A f a r  Mifa 
- - - - - -- 

Tanlcjung 20 11 20 11 2 1 12 N.A.  N.A. 

Barahksetra 29 19 29 19 N.A. N.A.  N.A.  N.A. 

OkllaIdhu~~ga 2 1 11 2 1 12 2 1 12 2 1 12 

Namche Bazar 11 1 12 1 11 2 N.A.  N.A. 

Bllojp~~r 20 13 20 13 N.A.  N.A.  N.A. N.A. 

Kntlln~alldu 2 5 11 25 11 26 12 24 11 

Gor kha 2 5 15 25 15 2 5 15 N.A. N.A. 

Poklla1.a 2 6 15 26 16 2 6 1 G 25 14 

Butwal 3 1 20 30 20 3 1 20 29 2 1 

Jom<om 19 G 19 5 19 5 N.A.  N.A.. 

Sallyan 2 3 14 23 14 N.A.  N.A. 23 15 

Dailckh N.A.  N.A. 23 14 N.A. N.A. N.A. N.A. 
----------- - 

N. .\. : Not available. 

In Butwal (263 m), which is a t  the base of foothills, average 
nlasi mum temperature lies near 30°C (1 968), while in Namche 
R ~ Z L ~ I -  (3,050 m), which is near the Everest, it is 10.5"C. Chainpur 
(1,329 m) is a typical hilly location in the midlands ; here the 
~nasinlulll anc! minimum lies between 24°C and 15°C (1 968). 

I n  tllc far western Terai district of Kanchanpur, the average 
sunlnler temperature goes up to 32.2OC, which is usually accom- 
panied by a blast of hot air or Loo ; winter temperature remains 
l,et\veen 10°C and 12.8"C. 
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STATION : POKHARA (AIR POHTJ-Y EAR 1968 
---.---- ------____ 

AIR TEMPERATURE "C ------ --- ------- 
Month Mean Relat ice1 Hmidity 

Max Min 0' / o 

Jan. 
Feb. 
Mar. 
Apr . 
May 
June 

July 
Aug . 
S P .  
Oct. 
Nov. 
Dec . 
Year 

Source: Climatological Records. HMG. 
- Not recorded. 

TABLE 9 

STATION : . JIRI-YEAR 1968 

AIR TEMPERATURE "C ----- ------- 
Month Max Min Relative Hrtrnidio 

0' 
(0 

Jan. 
Feb. 
Mar. 
Apr . 
May 
June 

July 
Aug . 
Sept. 
Oct. 
Nov. 
Dec . 
Year 

Source : Climatological Records. HMG. 
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TABLE 10 

-------- ---- 
Months 1959 1960 1961 1962 -_--------- -4- 

January 60.5 59.6 60.1 66.7 

February 54.07 53.4 60.0 75.6 

March 44.9 - 46.6 56.4 

Apr i 1 

May 

June ? 66.9 56.0 75.4 

August 

September 

October 71.01 69.42 69.66 60.1 

November 63.36 55.90 65.3 62.3 

December 62.31 60.1 64.2 64.4 

Relative Humidity 
Rainy months, especially in the Terai belt of Nepal, are marked 

by high humidity which gets close to the saturation point. In 
the Kathmandu Valley, during the months of July and Aupst, 
the atmosphere has a relativz humidity of more than 80 per cent. 
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Next to the climate, the soil is the most important factor affecting 
the growth of plants. The four distinct vegetational zones of the 
country generally typify the soil composition of at least four 
types : 'The soils of Nepal' according to Karan, 'reflect meso- 
thermal, microthermal anc! tundra climatic zones and the tropical 
(including the sub-trop:cal), temperate anc! alpine zones of vege- 
tation. Azonal (lithosols) exist on the steepest and highest 
Himalayan slopes, but on the gentler slopes of the Mahabharat 
range and the Churiya, shallow zonal soils prevail where vegetation 
cover remains mare or Iess intact.'I Red laterite soils which are 
characterized by a high iron and aluminium oxide content, are 
common in the middle mountainous region. In the Terai, alluvial 
soil, which has been transported by the river systems from the 
hills. is characterized by having rounded and smoothed particles 
of soil and is generally well stratified. Depending upon the 
movement of water, alluvial deposits show strata of finely ground- 
ed silt, clay or sand. The soil is, on the whole, poor in organic 
matter and contains a low amount of nitrogen, but has adequate 
amounts of alkalies, potassium, and phosphoric acid. 

The Churiya hills which are of tertiary origin are part of the 
range that extends from Afganisthan to Assam. The primary soils of 
these hills are made of coarse rocks, clay and conglomerates. 'The 
soils, in their northern parts, resem4le mountain forest soils in 
showing podzolic and brown earth characteristics on their profiles.'% 

1. Karan, P. 1!360. Neb1 : A Physical and Cultural Geography. 
2. Legris, Pierre. 'Report to Govt. of Nepal on Forestry.' ( mimeographed 

p. 27. 
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Bhabar Soils 
'Fringing the allu.via1 soils of Teiai is the tract known as Bhabar. 

This is the slope of gravel and shingle along the foot of the 
Himalayas, in which the water of mountain streams disappears to 
reissue again in the form of springs in the Terai. The porous 
soils of Bhabar support dense sal forests. Coarse gravels and 
torrent boulders, generally mixed with ferruginous sand and clay, 
cover great portions of the dutzs.'l 

Soil of the Mountain Region 
The mauntain soils contain little organic matter and are formed 

quite often by the breakdown of limestone, gneiss, quartz, etc. 
The rock pieces are mica schist, and being new the soils ( litho- 
sols ) are generally poor for agriculture. Karan says : 'Scanty soils 
prevail in the mountainous regions of Nepal, where sandstones, 
clay and limestones mainly of the tertiary age, form the funda- 
mental plant material. These mountain soils are liable to con- 
stant erosion. Of restricted extent, in the inner-mountain basins, 
they include mountain meadows and forest soils, alluvial ricelands, 
and pod.zolic soils, as well as talus accumulations, screes, and 
residual materials left by the weathering away of limestones and 
dolomites.' 

In the temperate parts of the country red or yellow lateritic 
soil is 'succeeded by brown or gray podzolic forest soils and moun- 
tain meadow soils at higher  altitude^'.^ Sal ( Shorea robusta ) is 
invariably associated with red soils. 

Soil of the Kathmandu Valley 
The soil of the Kathmandu Valley is of recent (pleistocene) 

origin and is azonal, i.e. with no distinct soil profile. I t  is in most 
parts, clayey with lot of orznnic matter. Fossils of recent origin 
(eocrne) have hecn found in Phulchoki - n place about eight 
iniles south-east of the capital city. Besides shale, here one comes 
across fossiltferous iron ore, haematite, calcite, quartz, limestone 
anc! marhlc. The t~oulders and stones are mostly of mica schist, 
quartz and sand. 

I.arge deposits of peat exist in the v'llley, which is dug out 

I .  L-gris Picrrc. OF. c i t .  p.  27 .  
2 .  Ibid. 
3. Ibid. 
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and used as fuel. In the peat, impressions of leaves as well as 
other parts are found. Ecologists have attributed three reasons 
for peat accumulation : water logging, leaching, and low tempe- 
ratures. These conditions decrease soil fertility due to their harm- 
ful effects on the aerobic micro-organism population of the soil. 
As a consequence of this, there is an increase in the anaerobic 
population of soil micro-organisms. When these act upon the 
organic matter, the breakdown products are not carbon dicixide 
and nitrate, but ammonia and methane (CH,) gas. The dis- 
covery in recent times of methane gas in the Valley provides evidence 
of boggy conditions that once existed here. 

Soil types in the Valley vary from silt loam to clayey loam. 
The water table is rather high in most parts and the soil reaction 
varies from pH 5 to 9 (Table 1 1 ). 

TABLE 11 

SELECTED SITES ------------------------- 
Site Horizon Water 
No. ( in mm) Colour Texture P H  Table 

(in mm) 

1. 127 Dark Fine Sticky with small particles 6.5 914 
of minerals and mica. 

152 White Coarse sand plastic 9.0 9 14 
Grey with iron. 

330 White Fine slightly plastic 9.0 911 
Grry with i ~ o n .  

38 1 Grey Plastic fine 8.0 9 9 

- - - - - - - - - -- 

2. 279 Dark Mixad with Ferric Oxide 6.5 482 
Grey 

457 I.ight Sand mixed with a thin 6.5 533 
Grey layer of clay 

3. 279 Dark 
Grey 

38 1 Light 
Grey 

---- ----- 
All samples from paddy f ie ld~ along thr: Bagmati river. 
Source : Soil Section, nftpartmrnt of Agriculture. 
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Soils of the Terai Region 
Soils of the Terai are essentially made of materials transported 

and deposited in relatively recent times by the Ganges and its 
tributaries. Being immature soils, they show weak profiles. In 
general, soils are poor in nitrogen because of continuous cropping 
under one crop. The alluvium is reported to be 2,434 m dezp. 
The soils are pale yellow to dark greyish brown in colour and 
vary in texture from sandy loam to sandy clay loam. (Tables 
12, 13, 14.) 

The soil d2ta esta'11ishes the fact that 'the pH values of the 
surface samples of Parwanipur, Biratnagar and Nepalganj are 
between 6.45-7.10, which are proper for the general crop growth, 
whereas the pH of the Rapti valley soils is 5.4, in which case liming 
may have to be practised'. The total soluble salts are low except 
in the samples of the Rapti valley (2.0 per cent organic carbon 
and 0.1 6 per cent of nitrogen). All the samples are adequately 
supplied wit11 phosphorus and the values are fairly uniform. 
The potash content of the samples seems to be high. 

Soil Types 

In the Nawalpur Resettlement Project, which covers an area 
of nearly 11,170 acres, the soil types are mainly loamy, loam and 
sandy clay loam, mostly strewn with boulders and stones. Soil 
p H  varies from 3.9 to 6.5, organic matter from 0.321 per cent, 
nitrogen from 0.021 to 0.154 per cent, and phosphorus from 0.002 
to 0.6 per cent. 

~Vepalganj Agricultural Farm : Soils in this region vary from 
loamy sand to clay. The pH is within the range of 5.5 to 8.5, 
organic matter content 0.181 to 1.738 per cent, nitrogzn from 
0.035 to 0.1 12 per cent, and phosphorus from 0.0015 to 0.060 
per cent. The fertility in general is quite low. 

Biratnngar Agricultural Farm : Soil type varies from sandy 
loam to clay loam. The pH lies within the range 5.5 to 8.3, organic 
matter from 0.021 to 0.464 per cent, and phosphorus from 0.004 
to 0.464 per cent. 

Dhatlkuta Agricultural f i rm : The soil is mostly sandy loam 
in nature. The average p H  is 5. 'The percentage of organic 
Inattcr varies from 0.4 to 3.8, nitrogen from 0.05 to 0.1 1 and 
phosl>hol*us from 0.004 to 0.1 1.  

Pokhara Agricultural Farm : Three soil types are found: sand, 



)3 
TABLE 12 )3 

CHEMICAL COMPOSITION OF SOIU 
(exhessed as per cent on oven d v  bak) . - ------ - - --- - 

Depth LOSS Hy~osco- Sia, R,O, ~ 1 ~ 0 ,  F ~ ~ o ~  T ~ O ~  P,O, CaO MgO KaO MnO 
c m  on Pic 

Ignition Moisture 
--4- - - - _ _ _ _ _ _ _ _ _ _ _ _ _ 4 4 - _ d - - - - - -  

Profile 2 ( &pti Valley ) 

Source : Soil Section, Department of Agriculture, HMG/Nepal. 
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2 
ORGANIC CARBON, NITROGEN C/N RATIO, pH, TOTAL SOLUBLE SALTS. CEC. OF SOILS & CLAYS C 

(expressed on oven dry basis) 
-- - 

Debth Organic Total Total Total Exchangsable Cations C. E .C. 
in - Carbon ~Vitrogen C/N Soluble pH C .  E .  C.  Exch. - ---- 

o /  
of Chys 

% /O Ratio Salts me/ 100 Cations Ca Mg K me/ 100 
% gm gm 

Profile 2 ( Rapti Valley ) 

Profile 3 ( Birat Nagar ) 

Profile 4 ( Nefilganj ) 

Source : Soil Section, Department of Agriculture, HMGINepal. 



TABLE 13 

pH AND NUTRITIONAL STATUS OF SOME TERAI AND BIIABIIAR FOREST SOILS 

Forest Tlpc Sojl Tcxtlrre pH Nitrogen Phosphorus Potassium 
in % lbslacre in lbs/acre 

1. Sal forests - ( Shorea roburta ) 

2. Mixed Sal forests - ( Shorca 
robtub mixed with Tcnninalia 
tomentosa, 
Dillenia p e n l o g y  ) 
Shrubs : ( Mtrrrapz, Koerigi 
Adiratoda vasico, Clerodendron 
infortlmotum, etc.) 

3. Miscellaneous Forests - ( Sal- 
malia malabarica, Albizzia lebbek, 
Cedrelo toom, etc. ) 

4. Khair & Sisso Type - ( Acocio 
cafechu, Dolbcrgia s k o  ) 

Sandy Loam, 
Sandy Clay Loam 
Loam 

Sandy Loam 
Loamy Sand 

Loamy Fine Sand 

Loamy Sand 

Remarks : 
Rating for 
Low 
Medium 
High 

Jv ( in % ) P,O, in Iblac K,O in lbs/acre 
1% 20 lbslac 125 lbslac 

0. I-0.2% 20-50 125-300 
0.2 &above 50 & above 300 & above 

Source. : Soil Section, Forest Resources Survey, Hh.iG/Nepnl. 
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sandy loain, loam, and silty-loain. The pH ranges fiom 5.0 to 
8.2, the organic matter percentage varies between 0.2 to 3.0, and 
that of phosphorus from 0.007 to 0.199. The soils are in general, 
coarse, calcareous and in some cases have stones and pebbles. l 

Soils of Kanchanpur 
In the far western Terai district of Kanchanpur, five different 

types of soils have been recognized: loamy sand, sandy loam, 
silty loam and clay loam. In forests (canopy 50 per cent and 
surface litters 100 per cent), the soil is 'moderately alkaline, ex- 
cessively drained sandy loam underlain by loamy sand and high 
in organic ~ o n t e n t ' . ~  

The Terai alluvium, especially the cultivated soils of Kanchanpur 
district are deficient in nitrogen, phosphorus and organic matter. 
Fertility of soils in general can be increased by applying NPK in 
combination with farmyard manure or green manure. In one 
experiment, 'an application of 34 kg N, 34 kg P205 and 34 kg 
K 2 0  together with 6720 kg of F. R. M. per hectare resulted in 
26.47% and 60.99% increase in yields of two improved varieties 
of paddy - BR 34 and Taichung Native 1 re~pectively'.~ 

Green manuring by dhartaicha (Crotalaria) , Sunhemp (Sesbartia) 
Cloves (Tr i fo l iun~)  and soyabean greatly improves the texture 
and fertility of soil. The yield may be increased by more than 16 
per cent. 

The Soil section has reconlinended the following rates of applica- 
tion of fertilizers for the major crops (in Kanchanpur) in shown in. 
Table 14. 

1. Pr~clhan, M. L., Rasnyat, R.  H. and Maharjan, P. L. 1964. Soil Survey 
of s o i i ~ c  rlreas of Poklurra ( IVcst I J O .  3 ) and Syanjya ( W e ~ t  no. 4 ) Gandaki Zone. 
Soils Section/HMG. 

2 .  Pratlhan, Ilfanik L. ,  Tcj Bahadur, K .  C. and Purna L. Maharjan. 1969. 
Soil SIII.ZIPY of K~ltt~hOl~F~ir Distr ict .  Soils Section, Dept. of Agriculture. 

3. Ibid. p. 54. 
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(requirements o f  fGrtilizer elernents kg/ha) --- - -------- 
Crops Nitrogen (JV) Phosphorus (P,O,) Potash (K,O) 

1 .  Paddy 
Taichung 
Native 1, 
Taichung and 
Taiwan varieties 70-90 45 35 

2. Wheat, maize 90 45 35 

Soil pH and Fertility 
Fertile soils have a pH range of 2.8 to 9.7. Micro-organisms 

-bacteria, fungi, actinomyces, protozoa, etc. play a big role in 
breaking down complex organic matter into simple substances 
which are then utilized by the plants or released into the atmo- 
sphere. 

Root nodule bacteria perfer an acidic soil, but in the case, of 
soyabean, the micro-organisms thrive best between pH 5.5 and 
pH 7.8. For the optimum activity of the micro-organisms, 'the 
pH should lie between 5.5 and 7.8'.l 

Soil Erosion 
Soil erosion is caused principally by rain and wind and, of 

course, helped by man. The problem of soil erosion in the hills 
has become so serious that unless some effective steps are taken, 
soon it will be beyond repair. The reckless destruction of the 
forest-trees, shrubs and all kindr of vegetation leads to the loss 
of large tracts cf fertile land every year during the monsoon. I t  
has been estimated that soil erosion brings about 13.56 per cent 
and 2.12 per cent loss in revenue in the plains and hills respec- 
tively. Conservation cf the soil and water can only be accom- 
plished through large-scale afforestation in the areas which have 
heen denuded of the forest cover. I n  the hills bordering the 
Kathmandu Valley an effective prozramme for afforestation is being 
carried out. In the Kathmandu Valley besides eucalyptus and 
wattle, many indigcnouq trees, such as chirpine, wild cherry 
(Prunus), etc. and exotic plants are being planted. Recently, this 
1. Wrigley, Cordon. 1961 . Tropicul Agriculture. p. 37. 
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programme has been extended to the Trisuli watershed region, to 
Bardiya, Panchkhal and many other parts of the country. I t  has 

become necessary to carry out the afforestation programme in all 
the hilly regions of Nepal where there is acute shortage of both 
fodder and firewood. The river valley projects, which have 
become an intrinsic part of the development programmes in the 
developing countries, play an effective role in this matter. They 

are essentially meant to prevent floods, to generate hydroelectric 
Power and for irrigation. Their utility in the matter of conserva- 
tion of natural resources, especially those of soil and water, is well 
recognized. The protection to catchment areas of the major 
river systems needs special attention, as already silting has become 
troublesome to power generation. Erosion can be prevented 
through building of spurs and revetments. 

The reasons behind soil erosion are manifold. All the green 
cover is subject to constant encroachment from the farmers who 
are always looking for firewood, fodder or fibre. Use of' cover 
crops such as alfalfa, clover, etc. is unknown in these parts and 
overgrazing is a common practice throughout the hills. Grass- 
lands are burned, a practice which results not only in substantial 
decrease in the fertility but also causes widespread floods 
down below in the plains. One comes across reports of whole 
villages being washed away by flood waters during the monsoon 
season. 

Landslides in the hill regions of Nepal are as much due to the 
misuse of the land by man, as to the general instability of the 
'fractured and displaced rock formation'. Earthquakes, cvhich 
are frequent in certain parts of the country, make them more prone 
to landslides. Furthermore, in the outer valleys of the Himalayas, 
because of steepness of the hillsides, the erosive forces are much 
more at work than elsewhere. 

The frequent occurrence of famine in certain parts of the coun 
try is often due to the scarcity of rainfall, a phenomenon which 
is related to the vegetational cover. Lrery high rainfall on the 
southern flank of the Mahabharat range causes soil erosion be- 
cause the soil is quite unstable. In these regions the process of 
weathering and tearing is going on which is of course being 
helped by man. In parts of the country, however, where grazing 
is done during part of the year only, the soil remains in good con- 
dition. The Sherpas of Solo Khumbu have developed an efficient 



28 NATURAL HISTORY OF NEPAL 

system of soil conservation through seasonal grazing, crop rotation. 
and shifting cultivation. 

The situation can best be summed up as follows: 'Nepalese 
farmers have exhausted the soils by continuous grazing and cultiva- 
tion and as a consequence have subjectec! it to accelerated erosion. 
I t  seems that farmers have done evetything possible to speed up the 
impoverishment of theit productive lands by clearing the natural 
vegetation, by ploughing hill sid-es usually straight up and down, 
by overburdening the range lands, and by planting the fields with 
the same crop year after year.'l 

Afforestation of Watersheds 
Afforestation can only partially bring about erosion control. 

For erosion control, torrent or river control becomes essential. 
The trees which are most suitable for afforestation are those of- 
pine and alder (Alnus). In the Trisuli Watershed, a number of 
plants were tried for preventing erosion and torrent control: two 
species of Salix (5'. tetrmperma, S. wallichiana), Alnus nepalensis and 
Vibtrrnum spp ; the last two plants being not liked by goat and 
sheep. Of these, Alnus nepalensis was found to be the most suitable 
for controlling soil erosion along the channels and in places where 
heavy landslides occur. 

In the hlls 'much of the erosion is caused as much by poor 
irrigation practices as by irrigation of geologically unsuitable areas 
and by terraces sloping not to the next river bed but to some other 
place without an established run off ~hanne l ' . ~  

The geology of a country has an important role to play in the 
process of erosion. In Nepal this has much relevance, as point- 
ed out by Tautscher: 

'Many of the flat areas used for agriculture on otherwise very 
steep slopes are catsed by geological faults in which the for- 
mations are strongly shattered along the fault plane and so 
are highly permeable for water. Irrigation of the steep slopes 
greases not only the fault plane itself, but also penetrates between 
rock layers and reduces the friction between them very inucli, 

1. Thapa, B. 1964. 'Report of the Soil Scc~ion'. Nrpal Agricultural Con- 
ference 11, p. 2. 

2. Tautscher, 0. C. 1968. Surveys and Demonstration for the Management and 
Dcvrlopment of the Trisuli Watershed. Project Report no. 13. UNDPIHMC. 
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so causing erosion of some times geological dimensions. But even 
without geological faults, dipping and striking of geological 
formation often favour erosion enough to make leakage of an irriga- 
tion canal put big landslides into motion.'l 

In the Trisuli watershed region, where the Survey-Demonstra- 
tion project was carried out, it was found that 'large erosions and 
.deeply cut in torrents have washed down big areas of newly cultiva- 
ted land and so increased the gravel and silt load of the rivers 
several times'.2 This increased load exceeds the transport 
capacity of the river and its tributaries, causing floods, ~rhich then 
bury fertile tracts under silt. 

I .  Tautschcr, 0. G .  OP. c i t .  p. 30. 
2 .  Ibid. 



Chapter IV 

Historical 
Prailhanl has dealt at some length with the history of geologi- 

cal stuliies in the country. In the past these were carried out 
with a view to discover mineral d-eposits and naturally the emphasis 
was on the stu4.y of rocks. Detailed field mapping has just begun. 

The first scientific observations about the geology of Nepal 
were first carried out by Hooker when he visited eastern Nepal 
in 184t1. 'From 1875 onwards, a number of geologists visited 
the kingdom on different assignments in association with the 
Geological Survey of India. Bowman, Auden, Ghosh, Heim and 
Gasser  in the 1930's made considerable contribution in the field. 
of geology in Nepal.' The Nepal Bureau of Mines was establi- 
shed in 1941 and in 1967 the Geological Survey came into existence. 
In the past two decades, several studies, both by foreigners as well 
as by Nepalese geologists, have been carried out. These have 
resulted in innumerable reports, a large number of these being 
of a preliminary nature. 

There is a difference of opinion among geologists about occur- 
rence of minerals in sizable amounts in Nepal. The classical 
'Napye theory' as p r o p ~ ~ n d e d  by the Swiss school sees remote 
possibilities of finding vast deposits of minerals. The 'Block 
theory' which has been proposed by the Japanese geologists IS 

more optimistic in this respect, as the latter say inter alin: 
'. . . .It must be said that in the Himalayan region, the essen- 

1. Pradhan, Biswa M. 1974. The Status of Ceobg-v in Nepal and its APjmisal. 
Proc. Natural Science Seminar, T. U. Kirtipur. 
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tial problem is whether or not these high mountains were deriv- 
ecl directly from the Tethys sedimentary basin and never influ- 
enced by other factors such as younger block movements or pluto- 
nism. Classical nappe theory postu.lates a priori for the idea of 
folding movements generated by a contraction of the crust, hut 
our data suggest that this basic idea is very questionable in the 
Himalayas.'l 

I t  is thus obvious that the concept of nappes in Nepal, propos- 
ed by Toni Hagen, is now disputed, principally on account of' 
lack of stratigraphical work. 

Hagen carried out his field work for a period of eight years 
(1950-58) covering the country with numerous traverses. 

His views have been summarized thus: 'The maill range o f  
Himalayas is formed by the roots of the big nappes. The back- 
bone of the nappes corresponds with the midlands, while the froxt 
parts of the nappes correspond with the Mahabharat Range from 
the western end to the eastern end of the country. The Siwaliks 
in the southern part of the country are the detritus formed from 
the rising Himalayas brought down by the rivers.' About 'the 
economic possibilities of the mineral deposits in Nepal, Hagen 
does not seem to be very optimistic, as is evid.ent from these remark: 

'Given the extremely complicated nappe structure, the lack of 
massive magnetic intrusions into undisturbed rock formations, 
especially into sediments, and, last but not least, the total lack 
of a transport system, Nepal in general cannot be considered to. 
be rich in mineral resources as had been the general view so far 
... there is, however,one resource that shows favourahle prospects 
-petroleurn.' 

The painstaking work of Talalov has, however, brightened 
the picture. He has studied the magnetism, metamorphism and 
the tectonics of Nepal Himalayas. His reports have indicated 
'hitherto unknown minerals like tantaloniobate, rare metal 
minerali7ation, tin, tungsten, molybdenum, bismuth, tellurium 
and lithi~lrn based on his spectrum analysis of his systematically 
collected specimens.' 

Talalo\r says: 'It is beyond doubt that under proper execution, 
of prospecting and evaluation works, large deposits will be dis- 
covered in the country and Nepal will become in future a major 
supplier of tentalum-niobium and rare metal ores.' 

1 .  Pr:idlian, B. M. Op. t i t .  
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In the Nepal Himalayas very large number of rock groups have 
been identified; the rocks found in the Tibetan Plains are much 
.-older - Paleozoic and Mesozoic; fossiliferous marine bed5 1,elong- 
ing to Cambrian have also been found. 

Itihara et.all have divided Nepal Himalayas geologically into 
three zones: upper, middle and lower. This they call as 'tri- 
partite sequence'. Significantly, Itihara and his group did not 
find any fossils in the Siwaliks. 

The Siwaliks are one of the World's important sources of the 
later Tertiary fossil mammals and provide basis for much of our 
present knowledge of the evolution of Asian fauna and, especially, 
for the fossil prirnate~.~ 

The Siwalik fauna has been a very rich one in the past, a fact 
which is confirmed by the discovery of fossils of elephants and 
elephant-like creatures. In the fossil remains, 'bones of many 
species of giraffes, hippopotami, rhinoceros, horses, camels, ante- 
lopes, hyaenas, buffaloes, ostrich like birds, crocodiles, tortoises 
and apes have been di~covered'.~ 

In the Terai, near Janakpur, a molar jaw of a hippopotainus 
has been found and in the Kathmandu Valley that of Stegodon 
gonesn from Hikum 

In the rocks south of Kathmandu are found number of fossils 
- grey slates with Brachiopods, haematite with Trilobite and grey 
shale quartzite with amphibian. In the far west at Tinker-Liphu 
lekh area no limestone ammonites are found. 'Fresh water gastro- 
pods of cretaceous age are also found in the Mahahharat range - 
from Karnali to Narayani.' 

In South-eastern Nepal - at Ranikhola carbonized tree trunks 
and thick carbonaceous shales have been found. 

Geological Origin of the Himalayas 
The Himalayas are comparatively young mountains. It is said 

that they arose from the hecl of the sea some 60 million )-ears ago 

1. Itihara, Minoru, Tatsuo Sibasaki and Noboru Miyamoto. 1972. Photo- 
geological Survey of the Siwakik Ranges and the Terni Plain, Sotlth-Eastern Nepal. Jour. 
Geosciences, Osaka University. 15 ( 4 ) : 77-98. 

2 Zbid. p. 67. 
3. Randhawa, M. S. Agriculture and Animal Husbat~dty in India. p.  19, 
4.Sharma, C. K. 1973. Geology of fiepal. Kathmandu. 
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during eocene-oligocene times and it took six 'or seven million 
years for them to attain the present height. In  the course of the 
earth's history, the region now occupied by the Himalayas was a 
vast expanse of water - the sea of Tethys, which was an extension 
of the present Mediterranean sea. Towards the northern side 
of this sea was the Siberian shield, towards the east the Chinese 
tableland, and towards south, the Indian tableland of today. 
Gradually the bed of the sea began to be filled in with stones, soil, 
sand, etc. which in due course turned into a sedimentary rock. 
During the passage of time, the Siberian shield and the Chinese 
tableland approached each other with the result that the sedimen- 
tary rocks of the Sea of Tethys with the help of the Indian table- 
land began to fold. and rise up. As the Himalayas rose from the 
bed of Tethys, an event which took place in the middle eocene, 
the sea itself began to disappear. The Himalayas which are the 
highest, yet the youngest mountains in the world, are still rising 
because the forces which led to their uplift from the sea are still 
at  work. The discovery of mesozoic ammonite fossils in Manang 
and micro-fossils of small marine animals in the tertiary deposits 
near Dang substantiate the previous statements. Shaligrarns so 
much revered by the Hindus are Jurassic and Triassic fossils &om 
the Muktinath area. According to the 'Continental drift theory' 
which was first proposed by Alfred Wagner 'the continents are, as ' 
it were, immense land masses floating on the viscous hot 
interior of the earth', and 'when continents collide a chain of moun- 
tains arise at the line of juncture'. The origin of the Nepal 
Himalayas may also be looked at against this background. 

As a result of the collision of the two continents in the meso- 
zoic era the Tibetan marginal mountains were the first to appear, 
the juncture of the north Asian and southern continents seems 
to lie at 4,876 m on Nepal-Tibet border. The rivers that originated 
in these mountains flowed 110th towards the north and towards 
the south. But a second 'thrust' led to the formation of 'old 
original Himalayas' and 'I>eca~~se of the steeper gradients tolzrards 
the south, and the precipitation, thc rivers cut a more southern 
direction and Icd to the development of transverse river systelns'.l 

Thc upliftment of the Himalayas was accompanied with tile 
downward cutting hy the rivers which possessed an increased 
erosive power because of the steep gradient. In central Nepal 

1. H a ~ e n ,  Toni .  1960. OF. c i t .  p. 50. 
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one finds steep gorges, such as that of Kali Gandaki river, which 
now flows at 1,828 m, while the peaks of Dhaulagiri and Anna- 
puma on either side rise over 6,096 m. The view that the rivers 
existed before the Himalayas is often disputed, and geologists 
hold the view that the steep gorges are the result of 'cutting back' 
or 'a headward erosion process', which allows these rivers to push 
their way towards the north. 

Another theory is that the rivers were there before the Himalayas 
appeared on the scene and as the latter rose higher, the rivers 
went on cutting down their beds which allowed them to maintain 
their passages through the mountains. 

Mineral Resources 
Three main geologic zones are generally recognised in NepaI. 

These are alluvial plains, midclle region and snow-capped Himalayas. 
In the tropical plains and foothills sediments were deposited during 
mountain building of cong:omerates, sandstone, shales, and minor 
marine limestones. Minerals in these parts include placer gold, 
and probably petroleum and natural gas. 

'The middle region,' which is the region of the Mahabharat 
was 'carved out of palaeozoic sediments of phyllite and mica- 
ceous quartzite." Subsidiary rock types include dolomite, a kind 
of limestone with high content of magnesium, carbonaceous shale 
and slate, granite and iron formations. The majority of the 
mineral deposits found in this zone are: copper, lead, zinc, 
iron, cobalt, nickel, talc, ocher, slates, etc. 'The high snowcap- 
ped Himalayas which rise abruptly above the middle ground to 
attain heights of more than 8,000 metres (Sagarmatha or Everest) 
is built of a thick sequence of mesozoic sediments in the eastern 
sector of the country. Only a few small deposits of mica, lead, 
zinc and iron have been found in this zone so far.'a 

'Two types of granitic intrusions are occupying large areas of 
western and north-eastern Nepal. They yield deposits of mica, 
and clay but seem to contain few hydrothermal deposits, although 
t.hey may possibly be related to such deposits in the rocks which 
they i n t r ~ d e . ' ~  

Until the turn of this century, the country seemed to be self- 

I .  Malls, P. B. 1964. Mineral and Underground Resources in Nepal. 
2. Ibid. pp. 8-10. 
3. Ibid. 



GEOLOGY 35 

sufficient with regard to the requirement of metals useful in agri- 
culture and in the household. Nepalese artisans achieved distinc- 
tion in metalcraft, especially in bronze and copper. There existed 
a number of mines in the country, some of which are still in pro- 
duction. A difficult terrain and the absence of a good transporta- 
tion network has, however, hampered large-scale exploitation of 
the mineral rescurces of the country. I t  is ~eported that 'several 
minerals could be exploited to cover the internal demand and 
export as well'.l A short description of some of the more important 
minerals found in the country is given below. 

Nickel : Nickel (Nias) has been found in Khokling (Dhankuta- 
Taplejung), Khore Pani (East No. 2) ,  Nampha (East No. I ) ,  
etc. Cobalt as well as nickel occur in association with copper. 

Cobalt : The ore occurs mostly as cobaltite (CoAs, Sx). A 
good amount of this useful metal is known to occur in Palpa 
district (Samar-Bhamar). 

Gold : 'Placer gold has been reported fl-om several places in the 
Terai rivers and tributaries of the Gandaki and Karnali 
 river^.'^ A little panning is done in these rivers but the 
amount is too small to warrant any commercial undertaking. 
Alluvial gold has also been reported from sv.ch places as Kholpu 
Khola (West No. l ) ,  Mustang, Barbung Khola, Sun Kosi 
and Chaurnikhola. 

Mica : The most iinportant ore of mica is Muscovite. Large 
deposits of mica occur in Chainpur, Bhojpur, Langtang, Baj- 
hang and Sindhuli gadi. The pegmatite veins contain mica 
as well as aquamarine and coloured tourmaline. A part of 
the Nepalese mica finds its way into foreign markets. 

Slate : Good deposits of slate have been d-iscovered in Bandipur. 
Galkote in Baglung district is well known for its slate mines. 
In the hilly parts of the country, especially in the west, slate 
is much used for roofing. There are good possibilities for 
large-scale mining of slate in the country. 

Limestone : Limestone is present as calcium carbonate (CaCo,) . 
Large d-eposits of limestone are known to occur in the Maha- 
l~harat  and Churiya ranges. I t  is a useful material for agricul- 
ture and with the establishment of sugar and leather factories 

1 . Khanij Parichaya (Introduction to Minerals). 1962. 
2 .  Bureau of Mines. 
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and in the future of pulp, paper and cement manufacture, 
production of limestone will be greatly augmented. 'Lime- 
stone of different ages like Ordovician, Silurian-Devonian to 
Jurassic and Triassic have been found.' Good quality marble 
is found in Phulchoki. All the marble that one sees in the 
palaces of Kathmandu has come from the Phulchoki mine. A 
cement factory near Kathmandu (Chobar) with an annual 
production capacity of approximately 60 tonnes a day has now 
gone into production. I t  will use the limestone deposits of 
Chobar hill, a thing which, besides destroying the natural 
beauty of the area, will create pollution problems. 

Talc : Talc is found as talc or soapstone (H2Mg3, 4SiO2, H20) .  
Talc deposits have been found. in Khari Dhunga (East No. 2),  
Baglung, and in small amounts in many other parts of the 
country. 

Coal : Lig,lite Coal, Peat and lignite have been found in the dis- 
tricts of Kailali, Sindhuligacli, Palhi (Tamaspur), Dang, 
Sallyan, Chi twan (Narayangadh) , Morang (Barahchhetra) , 
Muktinath, and Kanchanpur. Peat is found in the Kath- 
mandu Valley but it is of poor quality, so it is used in brick 
kilns. Peat cl.eposits have also been reported from other parts 
of the country - Baglung, Musikot and Karnali. The quality 
of coal so far found in the country is said to he poor; coal 
mining is practically non-existent. The coal deposits in Dang, 
laid in eocene under marine conditions, contain micro-fossils. 
The quality of coal, again, is rather p0or.l 

Phosphorus : Phosphate ore c1.eposits are reported in Dharan and 
Rarahchhetra : 'Traces of Phosphate are noticed in Eocene 
shales.'" 

Iron : Iron ore occurs in Nepal in the form of Haemztitr: (Fe,O,) 
and limonite (2Fe,03, 3H,O). I t  has been found in the 
districts of Bajhang, East No. 2 (Those), (the mine is still in 
operation), Phulchoki (Kathmandu), Piuthan (Bajin village) 
and West No. 3 (Bandipur). In the Kathmandu Valley, 'it 
is found in the Cambrian of the Nuwakot nappe'. In Phul- 
choki - a place nearly eight miles ea~t-west of Kathmandu - 
fossiliferrous iron ore is found. In Chitwan along Lothar 
Khola, rich iron deposits have been found. 

I .  Sharma, C:. K .  1973. OF. c i t .  
2 .  Rimal, D. N. 1967. OF. c i t .  p. 5.  
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The Phulchoki iron ore deposits have been estimated to be 
around 10 million tonnes, while those in Those and Bandipur 
are known to exceed. 8.4 million and 10 million tonnes respec- 
tively. 

Copper : Copper ore occurs as bornite (Cu SF~SO,), Chalco 
pyrite (Cu FeSO,), and as pure Cu. Copper veins have 
been found in Chisapani gadi, Baglung, Galkot, Garsing, 
Chobar, East No. 1 (Jugedi), and East No. 4 (Ditang Kahri), 
as well as in the districts of Dhankuta, Illam and Baitadi 
(Marma). In Bandipur 0.4 per cent of copper in the copper- 
cobalt ore has been found. Some copper d-eposits have been 
noted. in granite gneiss as well, some of which contain a little 
gold, silver, nickel and cobalt also. 

Lead : This is mostly present as sulphate of lead (PbS). I t  has 
been found in Galkote (Baglung), Phulchoki (Kathmandu 
Valley) and Major Khola (West No. 1) .  Lead as well as 
zinc ores are the 'results of quartz veins and pegmatite in- 
trusions'. 

Zinc : Zinc is present mostly as zinc sulphide (ZnS). Prelimi- 
nary investigations have confirmed the occurrence of this metal 
in Phulchoki and. Tipling (West No. 1 ) .  From Ganesh 
Himal upto Rapti valley leac! and zinc mineralizations 
occur in carbonate formations, apparently, near granite 
intrusions. 

Magnesium : Magnesite deposits (native magnesium carbonate) 
at Kharidunga are known to be rich. Present estimates are 
400 million tonnes of high grade ore. This compound has 
faund use in iron and cement industries as well as in the manu- 
facture of chemical fertilizers. 

Gypsum : Gypsum is found in nature as hydrous calcium suL 
phate (CaSO, 2H20) .  I t  is used in the manufacture of 
cement, plaster of paris, ceramics, paper, disinfectants, etc. 
In Nepal it is found in the districts of Dang and Sallyan. 

Sulphur : In the volcanic regions sulphur is found in pure elemen- 
tal form. In Nepal it is found as galena or sulphide of lead 
(PbS) atid Pyrite. I t  bas been found in Gosainkund (West 
No. 1 ), Chisapani gad-i, and Jumla. 

China Clay : The clay is known as kaolin (2AI,O,, 4Si.0, 
4H20). I t  is used in the manufacture of porcelain. I t  has 
been found in Jitpur Phedi. 
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Beryl : Beryl is silicate of berylium and aluminium (Be, Al, 
(SiO,) 6). I t  has been found in Tame (West No. 1 ), Bhojpur 
and Hedang (Chainpur) . 

Graphite : This mineral is soft and has a black metallic lustre. 
I t  is all carbon and is used in the manufacture of pencils, 
crucibles, lubricants and electric furnaces. In Nepal it has 
been found in Illam district. 

Salt : Common salt (NaC1) is found in Kunchha District (West 
No. 3) in a belt of 10-1 5 mile radius. 

Petroleum and Natural gas : In  the Kathmandu Valley, natural 
gas (Methane) has been struck at few places. I t  is report- 
ed to contain 91 per cent methane and 5 per cent CO,. In 
Muktinath (West No. l ) ,  a place of pilgrimage in the 
Central Himalayas, travellers have reported. a 1.5 m to 
1.8 m high 'eternal flame', which obviously is due to 
presence of natural gas in the soil. Gas seepage has been 
reported at Sagure (Dang) and Padukasthan (Dailekh). 
'Parts of the zone of the southern flank of the Himalayas,' 
accorc1.ing to Malla, 'belong to the same system of upheavals 
as the great Iranian oil belt. The cretaceous formations 
occur in the Nepalese part of the Tibetan plateau and 
are limited to the upper parts of the Kali Gandaki valley, the 
Langu valley and the area north-west of Saipal. Eocene for- 
mations have been found in the above three areas, and in 
Muktinath which is proved by a sufficient number of fossils. 
Here the Eocene formations transgress over strata of various 
ages from Devonian to upper Cretaceous. In the Langu 
valley too, Eccene formations are probable.'' 

Exploration for oil has been carried out in the vicinity of 
Muktinath (altitude ca 3,657 m), Dailekh and in some parts 
of the Terai. In case of the first two, preliminary investiga- 
tions have shown the 'presence of gas and crude oil (diesel 

The gas is mostly methane. 'As there are igneous 
rocks over the sec!imentary rocks with enough evidence of 
marine life of comparatively recent-cenozoic era in them, and 
these ranges extend from Dailekh to Muktinath, indications 
are that oil in si~ficient quantity may he found in this area.' 

1. Malla, P. B. 1964, Ofi. t i t .  p. 9. 
2. SLlarma, Chandra Kant. 1964. 'Possibilities for Petrol in Nepal anrl its 

Investigation.' Corkhn Pntra. Octohr r 10, 1964. 
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There is a possibility of striking oil between Koilabas and  
Dhangadi. The nummulitic limestones of Dang and adjoining 
regions - Deokhuri, Pyuthan and Sallyan have indicated the 
possible occurrence of petroleum in this part of the country. 
But oil exploration is an  expensive, and often futile undertak- 
ing which cannot be carried out without outside help. 

Water Resources 
Next to fcrest, water or 'White gold' is the second most 

important resource of Nepal. The  country is traversed by a dozen 
o r  more big rivers which run in a north-south direction provid- 
ing during their course many natural falls that are ideally suited for 
the construction of dams and reservoirs. There has been a shift- 
ing of the river courses recently towards the west. While the ex- 
tensive river system of Nepal is a boon, they also cause widespread 
floods every year during the monsoons. The rivers carry a large 
volume of water. Kosi near Barahchhetra has a flow of 500 
million cu. metres, Trisuli near Trisuli Bazar, 47 million cu. metres, 
and  Mahakali, near Banbasa, 210 million cu. metres. The  Karnali 
river basin which drains an area of 42,890 sq. km a t  Chisapani 
showed a minimum discharge of 263 cu. metres per second and 
maximum of 11,400 cu. metres per second during the 1965 period.' 
Karnali river takes origin in Mansarovar lake and cuts a gorge a t  
4,267 m. The Arun river cuts its way past Mount Everest. I n  
the Himalayas 'cutting back' phenomenon is also seen. This occurs 
most on the southern side where there is ample rainfall. Most of 
the river valleys are 'V' shaped. All the rivers in Nepal are tributa- 
ries to the Ganges in India. 

During the course of history, when these rivers cut through 
the great Himalayas, they faced another obstacle - the Mahabharat 
Lekh, which was rising in the meantime; this forced the rivers to 
change their course eastward or westward rather than straight 
south. The rivers which could not be kept within the confines of 
the transverse lakes, escaped through the three gaps in the 
Mahabharat Lekh - Karnali at Chisapani, Gandaki at  Deoghat 
and Kosi at  Barahchhetra. 

1 .  'Compilation of Surfacc Water Records of Nepal through December 
31, 1965.' Department of Hydrology, HMG. p. 17. 
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River System 
-The Himalayas,which run for 2,011 krn from Burma to Afghanis- 

than, very effectively divide the temperate Central Asiatic plateau 
from the tropical and sub-tropical south-east Asiatic regions. The 
head waters of many Nepal rivers lie behind the mountain chain 
of the greater Himalayas. 

In Nepal we find the following three distinct watersheds each 
of which encloses one-third of the area of Nepal in its basin : 

1. Karnali watershed-Humla Karnali, Mugu Kanali, Seti 
and Sinja, Thulo and Sano Bheri. 

2. Narayani watershed-Seti, Budhi Gandaki, Trisuli, Kali 
Gandaki, and Marsyangdi . 

3. Sapta Kosi watershed. 

The Kosi is made up of seven smaller rivers and hence called 
Sapta Kosi; of these the more important ones are: Inclravati and 
Sun Kosi, Likhu Kbola, Duc1.h Kosi, Tamba Kosi, Arun and Tamur 
(Tamor). The watershed hetween the Tsangpo (~rahmaputra) 
river system and the Ganges system is not the main Himalayan 
range , b u t  Tibetan marginal land which lies north of these, 
mountain.. 

Water Drainage 
Since the beginning of the last decade, regular hydrological data 

is being kept. River and stream gauging stations are located 
throughout the country. These have provided valuable data for 
irrigation, flood control and electricity generation. A short account 
of the drainage area and discharge of the main river systems of 
Nepal is given here:' 

Kenal i  River Basin (at Chisapani) 
Drainage area 42,890 sq. km 
Average discharge . 1,360 cu. metreslsec 

(4 years) 

Nruayani River 
Location : Near Narayangarh 

1. 'Compilation of Surface Water Records of Nepal through December 
31, 1965'. 
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Drainage area 31,100 sq. km 
Average discharge 1,561 cu. metreslsec 

Bagmati River 
Location: 60 m above Sundarijal 
Drainage area f 6.0 sq. km 
Average discharge 0.95 1 cu. metreslsec. 

Sapta Kosi Basin 
Location: North of Chautra a t  Paclzuwa Ghat. 
Drainage area 4,920 sq. km 
Average discharge 201.4 cu. metreslsec 

Chamaliya 
Location : Nangaon ( Baitddi ) 
Drainage area 1,150 sq. km 
Average discharge 21 cu. metreslsec 

Floods 
These occur due to combination of factors: Heavy rainfall in. 

the Himalayan region - is the main, but in the flat Terai - silting 
of the rivers is also another factor. The obstruction and inade-- 
quacy of waterways also contribute towards floods. 

Kosi has steep bed slopes below the Himalayan foothills; this 
coupled with high flood discharges and heavy silt load causes, 
instal~ility of river bed. During the last 30 years, the river has 
nloved 1 12 km east to west. 

Control 
Erecting tn~l>aiikment along the side of the rivers and improv- 

ing channels, construction of storage reservoirs and multi-purpose 
dams are the principal methods. The large quantity of sediments 
swept down by the river reduce the storage capacity of reservoirs, 
so dredging of the cllannels becomes necessary. 

Power 
The total liyclroelectric potential of Nepal is estimated at 83 

million KIV hut the present installed capacity does not exceed 
40,000 Kw. Power production at Chisapani alone is estimated .at 
1.8 million Kw, which would be cheapest in the world. The 
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Karnali, which forms a huge 'S' shaped loop, would be traversed 
by two tunnels - each 2.6 km and 5.5. km long and providing 
heads of 180 and 1 10 metres respectively on a main dry season 
flow of about 3,000 cu. metres per second. New hydroelectric 
power stations are being planned at Devghat, Kulekhani and at 

- Cbisapani. 

Lakes 
There are many glacial, river valley and oxbow lakes in Nepal. 

Lakes in the north are mostly of glacial origin. 'Tectonic lakes are 
confined to the midland parts and oxbow lakes occur in the 
south in the Terai plain.'l 

Rara, in Jumla, is the biggest of the lakes and, of course, the 
most famous one. Situated at  an altitude of 3,048 m in a crater- 
like depression, it is 6.5 km long and 1.5 km wide. 

Another lake situated higher up (3,657 m) is Phoksumdo, whose 
blue greenwaters reflect the 7,010 m high peak of Kanjiroba Himal. 
The lake lies in Dolpo district. I t  is an alpine 'Y' shaped lake 
surrounded by pine and fir trees. The shore line is 25 km. I t  
is a deep lake with little aquatic life in it. 

Phewa lake is situated in Pokhara valley, the largest of many 
lakes there. I t  is '1.5 km long and 400 m wide'.a I t  is quite produc- 
xive and is well stocked with fish, mostly carps. 

1. Sharma, C. K. 1973. Op. c i t .  p. 19. 
2. Zbid. 



Chapter V 

Vegetation 

Vegetation Zones 
Climate and soil are the two most important factors which 

affect vegetation in any part of the world. Nepal is divided into 
five climatic regions, each characterized by its own topography, 
climate and vegetation. These are: tropical, sub-tropical, tempe- 
rate, sub-alpine and alpine. In the Terai and in Bhabar, the 
climate is tropical and sub-tropical, while in the midland, which 
is mainly the region of Mahabharat, it is temperate. The inner 
and outer Himalayas as well as the Tibetan marginal land has 
typical sub-alpine and alpine types of vegetation. 

The vegetation of Nepal has been classified by Swan1 into 
the following seven zones: 

TABLE 15 

VEGETATION ZONES OF NEPAL -- ----- - _ - - - - - -  ----- 
Type Approx. Altituditzal 

Range in m - - -_ -_ - -  -_-_- ------- 
1 .  Lower mw~soon forest 152-1,066 
2. Middle monsoon forest 1,066-1,981 
3. Upper monsoon forest 1,981-2,590 
4 .  Deciduous and rhododendron forest 2,590-3,200 
5. Conifcr and rhododendron forest 3,200-4,114 
6. Wet alpine zone 4,114-5,029 
7. Dry alpine zone 4,876-above 
- ---- - ----- 

I .  Swan, L. and Leviton, A. E. 1962. Herpetologj of  Nepal.  Proc. Cal.  
Acad : 103-1 42. 
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The altitudinal limits, however, are subject to variation as 
there are sharp climatic differences in the eastern and western 
parts of Nepal. There are always zones of merging vegetation, 
whether one considers it in the vertical or in the horizontal scale. 
The lower, middle and upper monsoon forests of Swan have been 
designated as tropical deciduous, tropical evergreen, and tropical 
mixed broad-leaved forests by Hagen.l The vegetation of west 
Nepal is quite different from that of the east, a combined effect 
of such factors as rainfall, temperature, elevation, soil, etc. TO 
cite one specific example: in western Nepal sal grows up to a 
height of mostly 914 m, rhod-odendron and oak occur mostly bet- 
ween 1,524 m-1,981 m. In eastern Nepal, on the other hand, 
in the districts of Morang and Jhapa where the rainfall exceeds 
3,000 mm in a year, the altitudinal limit of sal is pushed up by 304 
m or so. The forests in the western parts are of an open type, 
but both in the western and eastern and lowlanc! forests sal is the 
dominant species and invariably associated with lateritic soils. 
I t  also grows well in sandy and gravelly soils of sub-Himalayan 
tract -the Bhabar. Other tree species found in the eastern Terai 
forest are : Adina cordzfolia, Terminalia belerica, T. paniculata, Gary 
pentagyno, Dillenia pentagyna, Holarrhena antidyssentrica, Eugenia oper- 
culnta, Bombax malabaricum, Acacia catechu, Michelia champaca, Anogeissus 
latifolia, and D~lbergia latifolia. In the Central Terai (Gandaki 
circle). snl is again the dominant species where it reaches a height 
of 21 m to 27 m. Some other important timber species hesides 
sal of this part are: Anogeisslls latfolia, Dalbergia latifolia, Termitla- 
lia tomentosa, and Terminalia belerica. Shisham (Dalbergia sisso) 
anc! h"hair (Acacia catechu) are the .common riverine species. The 
valley floor supports such timber trees as: Lagerstroemia parvflora, 
Terminalin tomentosa, Terminalia belerica, Michelia champaca, Shored 
robusta, Careya arborea, Dalbergia lattfolia, Bombax malabarictlm, Aditla 
cardifolia, Hymenodictyon excelsum and Schlichera trijuga. Bamboo. 
and canes are also common. 

In the temperate region, an area which consists principally of 
the Mahabharat range and inland valleys, the vegetation is clearly 
temperate and quite rich. Between 1,828 m to 3,048 m, i t  con- 
sists of mixed broad-leaved evergreen forests with oak, rhododen- 
dron, maple, myrsine, magnolia and laurel as the main tree 
components, often mixed with pine, fir, hemlock, cyplesses apd 

1. Hagen, Toni. 1960. OF. c i t .  p. 40. 
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junipers. In the temperate parts, the commonest tree associates 
of Kharsu oak (Quercus semecarplfolia) are in east and  central Nepal, 
,Rhododendron arboreum and Pieris ovzlfolio, while the ground vegeta- 
tion is made of such plants as Anemone, Androsace, Lilium, Gnaphalium, 
Erigeron, Primula, Iris, etc. A small pink, flowered Daphne (D. 

papyracea) along with Mahonia are two small'but conspicuous plants 
in the Rhododendron-Castanopsis forest. At altitudes of more than 
3,048 m, rhododendron, fir (Abies), birch (Betula), heml~ck  
(Tsuga) are the commonest trees in east and central Nepal. At 
higher altitudes are found grassy meadows which are full of dwarr 
rhododendrons (R. nz'vale) and juniper (3. communis). Cushions 
.of Primula, Caragana, Artemisia, Potentilla, Gentiana, Arenaria, Pedi- 
cularis, Kabaschia, etc. are common between 4,572 m and 5,029 m. 
Isolated plants occur between 5,029 m and 5,334 m, but beyond 

-this the vegetation is sparse. 
Tropical and sub-tropical parts of the country have a long hot 

and moist season. Precipitation, which is almost exclusively due 
-to the south-west monsoon, falls during the months of June, July, 
August and September. I n  parts of Terai, especially in the dis- 
tricts of Jhapa and Morang, the monsoon forests have an under- 
storey of tree and common ferns (Cyathea, Marattia, Polystichium, 
Dryopteris, Athyrium, Pleris (P. cristata and P. longifolia), L,,godium 
(L. jnponicum), etc. O n  the tree trunks are found different forms 
of club mosses (Lycopodium) and orchids (Coelogyne, Cymbidium, 
Bulbophyllunt, Dendrobium, Rhynchoslylis, etc. ) . 

Vegetation of the Mahabharat Range 
The vegetation of the Mahabharat Lekh is mostly of temperate 

type. At altitudes between 1,219 m to 1,828 m, chirpine (Pinus 
roxbur,ghii) is found along the inner rim of Mahabharat, but it i y  

in isolated patches - stunted and not well formed. Ho~vevel-, 
on the slopes, P. zvallichiann is found as a climax forest. I t  grows 
upto a height of 2,590 m in west Nepal as against a maxinlum of 
1,981 m in Central Nepal and 1,676 m in East Nepa1.l 

O n  the steep slopes. Maesn macrophylla (mostly scrul)), Querclts 
lamellosn, Q. dilnlafa, Q. irzcana, Acer campbellii, A. oblongum, Aesculus 
indicus, Afvrsine semiserrata, Myrica nagi and Schima wallichii - the 
latter is mainly an eastern species and confines itself below 1,524 m 

1 .  Stainton, -1. D. A. 1964. 'Notes on Journeys in East and Central Nepal'. 
,(lithe). 
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elevation -are common trees. At middle altitudes, i.e. between 
1,828m and 3,657 m which is the main zone of broadleaved tempe- 
rate forests in Nepal, Quercus semecarpfolia, Quercus lamellosa, Quercus 
incana, Quercus glauca, Castanopsis sp., Symplocos sumuntia, Pyrus pashia, 
Salzx tetrsperma, Magnolia campbellii, Cedrus deodara (eastern limit 
Tibrikot, known range not beyond 83" E), Magnolia campbellii 
(westernmost known station at 83' 5' latitude), Picea morinda, Picea 
smithiana, Abies webbiana, Pinus excelsa (P. wallichiana, Pintls chylla), 
Cupressus torulosa, Tsuga dumosa, Rhododendron arboreum, Pieris ovali- 
folia and Lyonia ovalifolia are some of the more common species. 
Rhododendron is mostly a northern temperate genus, the great majority 
of species are in that part where India, Burma, Tibzt and China 
meet the country of the great river Ganges.1 From Nepal Himalaya 
more than 30 species have been reported. A tree fern, Alsophila, 
is quite common between 1,828 m and 2,133 m in Castanopsis- 
Schima forest. 

The shrubby vegetation is made up of such plants as Berberis 
aristata, Berberis nepalensis, Daphne bholua, Mahonia nepalensis, Gaul-- 
theria fragrantissima, Spiraea vaccintfolia, Rubus paniculatus, Hypericum 
patulum, Craetegzs crenulata, Ilfaesa macrphylla, Lobelia segzlinii (L. 
pyramidalis), Cammelia drubifera, Viburnum erubescens, and Rhus walli- 
chii and on the dry walls, Lycopodium clavatum and Onychium seliculosum 
are quite common. The family Melastomataceae is represented 
by Melastoma normale, Osbeckia nepalemis, 0. stellata and Oxyspora 
paniculatn. Epiphytes are the most conspicuous feature of temperate 
forests; a few examples are: Peperomia refexa, Hoya longtfolia and 
species of Polypodium, Pteris, Stenoloma, Onychiutn, Oleandra, Hymeno- 
phyllum, Usnea, etc. 

In western Nepal in Chakhura lekh (altitude 4,572 m) 'the 
vegetation is made up of Tsuga dumosa forest and several shrubs, 
e.g. Rhododendron barbatum, Viburnum erubescens and Daphne 
bholua var. gracilli~'.~ Mixed vegetation is characteristic of this 
part of the country, the region of 'Blue Mountain' or Mahabharat. 
Spruce ( Picea smithiana) , pine (Pinus chylla), fir (Abies spectabilis) , 
Cedar (Cedrus deodara) , birch (Betula utilis) , maple (Acer camp- 
bcllii) , cherry (Pruntrs padus), Prunus rufa, beam (Sorbus cuspidatn) , 
elm (Ulmm wallichiana) and alder (Alnus ntpalemis) are some of 
the common trees. TCle shrubby vegetation is composed of 

1 .  Good, Ronald. 1953. OP. cit. p. 152. 
2. Stainton, J. D. A. 1963. Op, t i t .  p. 61. 
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Rhododendron arboreum, (an undershrub between 2,438 m to 3,657 m), 
R. campanulatum, R. microphylla, R. Brunonii, Cornus capitata, Colqu- 
hourzia coccinea, and species of Cotoneaster, Phidelphus, Rubus, Loniclra, 
<aantlthoxylum, Euonymous, Elaeag~ius, etc. The herbaceous vegetation 
in this part is equally rich; a few example; are: Rumex, Pobgonum, 
Galium, Viola, Iris, Plantago, Cymbidium, Ctlrcuma, Primula, Commelina . 
Potentilla, Ranunculus, Anemone, Oxalis, Gleichenia, Athyrium, 
Nephrolepis, Botrychium, Pteris and Adiantum. 

Orchids of the Kathmandu Valley1 
In the w0od.s around the Kathmandu Valley are found a 

number of orchids -both epiphytic and on the ground. In the 
Kharsu-rhododendron forest are found species of Pleione ( P .  
hookeriann, which is white flowered, and P .  humilis, which bears 
funnel shaped long pinkish flowers), Vanda crktata, a common 
species, which bears not so attractive flowers and two species of 
Gastrochilus - Gastrochilus calceolaris, (whose small flowers are borne 
at the base of the leaves) and G. distichus, (having a double row 
of smaller leaves on a slender stalk with only few flowers at the top) 
are also found here. 

Of course, the most magilificent of the orchids of the Valley is 
Dendrobiunt densiflorum, the 'sur~ gava' whose golden yellow flowers 
on crowded long stalks are seen hanging from Chilawne trees. 
It is a late spring flowering orchid. There are other spe- 
cies of the same: Dendrobiurn moschaturn, D. longicortiu, a commoll 
epiphytic species with long spurred flowers having an extended 
flowering period -from October to November, and D. nobila, a 
prized species but found mostly in East Nepal. Two species of 
Coelogyne are found in Godavari forest: C .  cristata and C. ochracea, 
both epiphytic, bearing clusters of white flowers on bulbs. They 
flower in late summer and in the early rainy season. Coeloppp 
ovalis is an interesting species, for it bears flowers on the same stalk 
year after year. Qlmbidium is a common epipl~ytic species. Cymbi- 
dilrtn elegatu, which flowers in late October bears pale white flowers 
in lax racemes. Rhynchostylis retusa is also epiphytic ; its pinkish 
white flowers are arranged in a raceme. It is seen flowering in 
late spring oh Celtis trees in Kathmandu. There are a number 
of ground orchids : Arunditia graminifolia, the bamboo orchid, 

1. FIorn of Phulchoki and Godawnri, 1969. Department of Medicinal Plants, 
Ministry of Forests. HMC. 
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Gymtladenia orchidis, Satyrium nepalense, Spiranthus sinensis, Calanh 
iricarinata, C. plantaginea and C. masuca, all of which are found growing 
in the shade of trees or underneath rock. 

Of late, Banerji and Thapal have published serially accounts of 
the orchids of Nepal. Their list 'primarily includes species collected 
by the authors' and 'supplemented by records made by other 
published works and unpublished data of information of Dr. 
G. A. C. Herklot', a person who is credited with making preliminary 
plans for the Royal Botanical Garden at Godavari. 

Vegetation of Outer  & Inner Himalayas, a n d  of Tibetan 
Marginal Land 

I t  is the region of sub-alpine and alpine zones. At higher 
altitudes water is by far the most limiting factor for the growth of 
plants. The annuals which flower during the short spell of warm 
weather in the spring are most important elements of the vegeta- 
tion along with shrubs. 

The steppes which provide rich pasture land between 3,657 m 
and 4,267 m, turn into veritable flower gardens in the spring. The 
villages lie at an altitude of around 3,657 m. Many of them are 
occupied only during summer as there is heavy snowfall during the 
winter months. These high altitude villages are known as 'kharkas'. 
The highest settlement is at Dingboche, a village situated at an 
altitude cf 4,267 m. 

In northan Dolpo, which lies in the rainshadow of Dhaulagiri, 
Carogann brevifolia, and Lonicera spinosa are dominant shrubs at 
altitudes between 3,962 m and 4,876 m. The flora is made up  
of Potentilla fructicosa, Lonicera myrtillus, Juniperus squamata, Bergenia 
pllrpurascenes, Pedicularis elwesii, Primzlla muscoides, Hipp~phae rhnmrzoi- 
des and species of Berberis, Spiraea and Salix. The herbaceous vegeta- 
tion of the steppes includes Androsme sessiliflora, Incarvillea -yoluz,~h~s- 
bnndii, Erysimcm melicentae, Darba nreades, Aphragmus oyclrozts, 
Physochlnina praeglta, Nebeta leucophylla, A'. calursclens, Scutellaria 
prostra!n, Cnlopha taugena, and species of Anaphalis, Artemesia jurzcw, 
Potentilla, Viola, etc. Above 4,876 m cushion plants are common. 
These include Potentilla biflora var. lahulensis, Androsace sessiliflora, 
A. muscoidea, Arennria polytrichoides, Tylacospermum rupifragum, and 
several species of Knbachia and Saxifmga. 

I n  the eastern Himalayas, distinct shrub zone - truly alpine in 
1 .  Banerji, M. L. and Thapa, B. L. Jonr. Bomb. Nat. Hist. Soc. G6, G7, etc. 
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nature - c!evelops above the tree line. Shrub3 such as Rhododendron 
campanulntum, R. anthopogon, R. setosum, and. jt1.nipers occur ~1.p to 
5,181 m. Beyond this is fov.nc! a zone of cushion and prostrate 
plants which extends up to 5,791 m. Himalayan birch (Betula 
utilis) is always associated with R. carnpanulatum in this 
region. 

The vegetation of the dry alpine zone is quite different from 
that of 'wet alpine zone' which gets a fair amot~nt  of rain as com- 
pared to the former. The averay: height of this dry alpine (arid) 
region is around 4,267 m. The vegetation is mack up of shrubby 
and ctuhion plants, while trees a1.e conspicuously lacking. In  
Central Nepal, howeve;, occs3ionally p ~ p l a c  I Populus ciliata) 
along with birch (Bet~la utilis) are found in the c!i.y alpine zone. 
Travellers in the Himalayas have fcunc! vegztation well beyond 
the snowline. Staintonl found 'rocks coverec! u i th big cushions 
some two feet in diameter with goldell flowered Poteiztilln biflora 
var. lahulensis' at  an  altitude well beyond the snowline. Between 
3,810 m anc! 4,876 m, such her baceoi~s plants as Pedicularis, Aconitunz, 
Thalictrzlm, Potentilla, Gtntiancc, Acleconopsis, Primula, Saussurea, Lonicprn, 
Arenaria, and Saxifraga are very common. Some of the species 
occurriny between 4,572 m and 6,096 m are : Rhododendrotz 
setosum, Jdniperus squamata, Ephedra gerardinna, Gentiana ven~lita, 
Primttla sikkimensis, Mecottopsis horridlila, and several kind3 of lichens. 
I n  western Nepal (Jumla-Humla districts) near Mohala Bhanjyang 
(5,943 m), Polunin2 reports the occurrence of Lagotis gla~ca,  Poten- 
tilla sauizdersiatza var. Caespitosa, Pedicularis, a root parasite and- Arenarin. 
Both Leoittopodium and  Arenaria have been found at 6,096 m in the 
Everest region. S ~ a n , ~  however, claims to have found aq angios- 
permic plant Stellaria decilmbens, growing a t  an altitude of 6,492 
m, 'a new record for flowering plant anywhere in the world'. 
These altitudinal recorc!~, however, being based upon the Survey 
of Ind.ia maps cannot be considerecl too reliable. T o  cite o rc  
example: while Polunin gives altitude of Mohala Bhanjyanj as 
5,943 in, Tucci4 reads it only 5,029 m. 

In  Langtan; two species of Pedicularis (P. sculleyana and P. 
tnegolanlha) are founc! on turf - the former being borne in heads 

1. Stzinton, J.  D. A.  1963. Notes on n Journey i n  West JVr,?al. p. 20. 
2 .  Polt~rlin, Nicholes. 1960. Introduction to Plant Gcogrnj/g,. 
3. S;vnn, I,. 1961. Ecology of the High Hirnoln~,ns. Scirnt'fc American. 
4.  Tucci, G. 1962. l'he Discoz~~ryof Malln, quoted by Stainton(1963). 
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90 cm high aiid 15 cnl across. These semi-parasitic p l a ~ ~  ts cannot 
be cultivated without their hosts. 

Timber Line in the Himalayas 
In  the Himalayas timber line varies from east to west; it rises 

considerably higher in the east than in the west. The snowline 
moves between 3,657m and 5,486 m, a condition much influenced 
by local climatic conditions. Accorc1.ing to Swan and Levitonl 'the 
tree line in eastern Nepal reaches a maximum altitude of 4,114 m'. 
I n  central Himalayas, however, it varies between 3,048 m and 
3,962 m. In the western Himalayas upper limit of timber line is 
generally around 3,048 m, but in the Jumla-Humla cl-istrict, trees 
have been found growing at an altitude of 4,267 m.2 Rhododendron 
anthopogon, a dwarf species, and R. barbaturn, are common between 
2,743 m to 3,657 m and Kharsu oak grows upto about 3,657 m. 
In  the rainshadow of Dhaulagiri - the hillsides are covered 
with Juniperus squamata, Caragana brevifolia and Lonicera rupicola. 

The snowline and its approximate equivalent, the plant line, 
rises in altitude from polar regions towards the equator. Latitude is 
not the only factor that limits the growth of plants. At high alti- 
tudes water limits the growth of plants more than anything else. 

Plant Succession 
Succession of vegetation at 4,572 m in the east Himalayas has 

thus been described by Swan3: Flowers may be found in 
bloom between the first week of April and the end of October, 
a period of about 200 days. Small gentians start the parade of 
flowers followed by primulas; then fields of polygonum precede 
the flowers of dwarf rhd.oC.encl.rons. New groups of flowers 
succeed each other through,>ut the monsoon months. Summer 
primulas and flowers of other moisture loving plants bloom and 
disappear before September, only to be followed by a new burst 
of flowers in the OctoSer sun. Gentians of different species again 
lead this shorter annual, anc! on the edge of the winter, in late 
October, flowers such as those of Allardia glabra are still fresh and 
attractive to insects. Above 6,096 m flowers of Parrya lanuginosa, 
Pegaeophyton scapiflortrm, and Centiana urnrila bloom by May 27; 

1. Swan, L. and Leviton, A. 1962. Ob. t i t .  p. 131. 
2. Stainton, J. D. A. 1963. 0 p .  c i t .  p. 20. 
3. Swan, L. 1963. OF. ci t .  p. 23. 
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on October 17, the umbeles of Selinum corlzoides, and the blue 
spurred flowers of Delphinium brunonianum are still intact at  5,486 m. 

Forest Types 
The forests of Nepal have been dealt with extensively by Stain- 

ton from the standpoint of type, species composition and distri- 
bution. 

Stainton's Climatic and Vegetational Divisions of Nepal1 
I. Terai, bhabar, dun valleys and outer foothills, 

11. The Midlands and the southern slopes of the main 
Himalayan ranges which lie north of them, 

111. The West Midlands, 
IV. The East Midlands, 
V. The Central Midlands, 

VI. Country to the South of Annapurna and Himal Chuli, 
VII. Dry River Valleys, 

VIII. The Arid Zone. 

Stainton's Forest Types in some respects follow Champion's 
Classification, but are otherwise based on his own knowledge of 
the forest vegetation of Nepal. His Forest Types are: 

Tropical arrd Sub-tropical 
sal forest 
Tropical Deciduous riverain forest 
Tropical evergreen forest 
Sub-tropical evergreen forest 

Terminalia forest 
Dalbergia sisso-Acacia catechu forest 

S~rb-tropical deciduous hill forest 
Schima-Castatlopsis forest 

Sub-tropical semi-evergreen hill forest 
Pinus roxburghii forest 

Temperate and Alpine Broadleaved forest 
Quercus ittcana-Quercus lanuginosa forest 
Quercu r dilatata forest 
Quercus remecdr-ifo/;a . forest 
Cmtanopsis tribuloides-Castanofis hystrix forest 

1. Stainton. J. D. A. 1972. 0 p .  c i t .  p. 57. 
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Qt~ercur lemellosa forest 
Lithocarpus pachyphylla forest 
Absnrlus-Juglam-Acer forest 

Lower temperate mixed broadleaved forest 
Upper temperate mixed broadleaved forest 
Rhododendron forest 
Betula utilis forest 

Temperate and Alpine con@r 
Abies spectabilis 
Tsuga dumosa 
Pinus excelsa 
Pinus smithiana 
Abies pindrow 
Cedrus deodara 
C@ressus torulosa 
Larix forest 

Minor Tmperate Alpine Associations 
Alnus woods 
Populus ciliata 
Hippophue scrub 

Moist Alpine scrub 

Dry Alpine scrub 
Juniperus wallichiana 

Distribution of Forest 
The Central Midland forests show little or no resemblance with 

the west Miclland forests, which show similarity with those of 
Kumaon. The east Mid.land forest, on the other hanc!, resem- 
bles that of Sikkim.l The Sikkimese elements, however, fall 
rapidly between Arun and Dudhkosi. 'The meeting of these 
different types of forest on the Central MidJanc1.s is compl-icated 
by the fact that the Pokhara area is exceptionally wet, hut ignor- 
ing this point for the moment one can say that in most parts of 
the Central Midlands, the Western forest types are usually present 
on the south faces and the eastern forest types on the north 
faces .' 

1. Stainton, J. D. A. 1972. 0fi. cit .  p. 29 
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Nagarjun Forest 
This forest forming the north-west boundary of the Kathmandu 

Valley has four forest types1 : 

Schima wallichii forest 
Dry oak forest 
Mixed Broadleaved forest 
Chirpi~ze forest 

Schima wallichii covers most part of the hill, while mixed broad- 
leaved forest is found in the north facing slopes. 

Dry oak forest is found an the southern or western slopes near 
the ridge in higher places. Pine forests occupy the drier southern 
slopes of the hill. 

In the Schima wallichii forest, the shrub layer is made up of 
Machilzls dutheii, Phoebe lanceolata, Quercus spicata, etc. In humid 
places Juglans regia is found. Myrsine semiserrata is frequently 
seen in shrub layers. Both Rhododendron arboreum and Castanopsis 
indica are found in this type of forest. Other shrubby vegetation 
is made up qf : Carex longipes, Capillipedium assimile, Elatostema 
sessilfolia, Litsea pulcherrima, Daphne bholua, Ligustrum nepalense and 
Mahonia napanlensis. 

In the Dry oak forest, the herbaceous flora is composed of 
Strobilanthes atropur~ureans, Youngia japonica, Carex longipes, Smilax 
aspera, Atkvrium macrocarpurn, Dryopteris sparsa, Onychium lucidurn, 
Pol_),stichum aculeatum, P. quadriaurita, Seleginella bformis, Gentiana 
capitala, Galium aspert folium, etc. 

Rhododendrons 
In Nepal, a total of 34 species of rhododendrons are found. 

The centre of dispersion lies in the mountains of South-China and 
thc number decreases as one goes west. I n  Sikkim, there are 84 
species. Of the 34 species in Nepal, 5 are in the west Himalayas, i.e. 
R. nrborerlnz, R. barbntum, R. campa?zulatum, R. lepidotum, and R. 
anthopogo?~. Numerous arborescent rhododendrons replace fir in 
thc lower sub-alpine level of Eastern Nepal, one of the most com- 
mon I~cing R. hodgsonii, which is found growing in podzolic soil. 

1 .  Kanai,  Hiroo and Sakya, Puspa Ratna. 1973. Vegelationa' Survey of JVagarjun 
I;ore.rt. In Flora of Nagarjlln. Depart. Medicinal Plants, blinistry of Forests, 
HMG. 
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R. dolhousiae is an epiphytic species. In  the Trans-Himalayan 
Valleys, such as Langtang, the most common species are Rhodo- 
dendron setosum, R. anthopogon, both dwarf. R. nivale at about 4,572 
m is the species which grows in morainic valleys. It  is the upper 
limit for any rhododendron. Occasionally, a few firs become 
mixed with maples and rhododendrons. 

Forest Distribution 
The Terai forests are economically more important than the 

hill forests as the former are more easily accessible. The commer- 
cial forests of Terai have been differentiated into: (a) sal forest ; 
(6) Terai Hardwood and Khair4isso.l 

The annual floods which bring boulders, sand and. silt in the 
Terai, while destroying some forests, also create conditions for 
the establishment of others. Khair and Sisso establis'l themselves 
principally in such a habitat of fresh silt. 

Forests of Terai, as elsewhere, are cond.itioned by such ecolo- 
gical factors as rainfall, temperature, slope, exposure, soil and 
drainage. In the Churiya hills mainly dry type of forests - chir 
pine and sal are found, while in the recently formed alluvium, 
deciduous riverain forests are found. In Nepal, according to Stain- 
ton, 'true Tropical evergreen forests are rather rare and these are 
confined to moist si t~at ions ' .~ 

The Terai forests and adjoining areas were surveyed in 1964, 
on the basis of which 3.1 million hectares of land was estimated 
to be under forests. The land use categorization was estimated 
as follows : 

TABLE 16 

Land Use Class Per cent 

Commercial forest 
Non-commercial forest 
Cropland 
Water 
Grassland 
Other 

Total 100.00 

1. Foreat Statisticsfor the Terai and Adjoining Rcgions 1967. Form Rrsourcrs 
Survey, Ministry of Forests. 

2. Stainton, J. D. A.  1972. 0 p .  cit. 
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This picture has undergone much change in the last decade as 
a result of wide-scale forest encroachment. A recent study (June- 
July 1974) carried out by the Forest Resources Survey on the 
basis of satellite pictures available showed that the area under 
forest has now shrunk to 26.6 per cent as against almost 40 per 
cent ten years ag0.l 

Ell 

Land without forest 
(73.4%) 14,96,917 
hectares 

Healthy forest 
(22.2%) 453,397 
hectares 

Encroached forest 
(2.7%) 54,770 
hectares 

Rough and unpro- 
ductive forest(l.6X) 
33,437 hectares 

Land Use in Terai and Bhabor. 
Source : Forest Resources Survey. 

TABLE 17 

TERAI AND BHABAR LAND USE 
(in hectares) 

f i res t  Rugged Encroached Non-forest Total 
Forest Forest - -- - 

Total 453,397 33,437 54,770 1,496,917 2,038,521 

Per cent 22.2 1.6 2.7 73.4 99.9 

Shrinkage of Forest Cover 
According to the statistics which are now 10 years old, forest 

coverage is lowest in the eastern part of the Terai (32.5 per cent) 
(Biratnagar Division) arid increasing towards west (75.4 per cent) 
in Dang. 

In  Terai proper, less than 3 per cent of the land is now under 
forest and this is also shrinking. More than two centuries ago, 

1. Bhatt, Dibya Deo. 1975. 'Nepal Ka Jangal,' ( Forcsis of Nepal ). Swatantra 
Biswa. 
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Father Marc had to walk for three days through extensive gcass- 
lands before he enterzd forest a t  Parsa. In 1907, when J. H. 
Burkill visited K a t h m z ~ d u  he found no  chan,oz in the situation, 
I~ut now it has altered beyond recognition. 

Dile to enormous populatian pressure, loss i n  product;vity of 
land, soil erosion and poor management, the hill sides between 
1,300 and 2,600 m have practically been denuded of forzsts. 
What remains is only a scrub forest, which never gets a 
chance to regenerate as the trees are heavily lopped for fodder. 
I n  the hills, in place of forest one finds only thorny bushes of 
Berberis, Cotoneaster, Ribes, etc. Man, in his search for a niche, 
has come to occupy habitats which he never dared to tread before. 

The eradication of malaria -largely due to extensive use of 
DDT, a product which has heen banned in several countries - 
encouraged migration of the hill people to the forested parts of 
the Terai and inner Terai. The unprecedented floods of 1954 were 
the starting point for wide-scale resettlement of the hill people in 
the Rapti Valley. This set in motion process of destruction of 
forests and its wildlife. Natural ecosystems have given way to 
man-made ecosystems and in this struggle between man and nature, 
though man triumphs, his victory is short lived; for, in several 
parts malaria has already staged a corn?-back and productivity is 
on the decline. 

One has to visit these encroached forests to appreciate the 
maynitude of the problem. There is something primeval about 
the process, a few lianas are removed with a khukri, the ground 
i s  scraped and seeds broadcast. For shelter the immigrants have 
an easy access to timbcr, bush and straw. Deer that come to 
nibble thc emerging seedlings are done to death -usually in a trap. 
The area under occupation by each household looks bigger at  each 
visit. 

Hill Forests 
The hill region, for the sake of the forest statistics, comprises 

'the Mahahharat R a n ~ z ,  the Midland Zone which includes areas 
I~otween the hlahahharat and the Himalayas proper, the Himalayas 
and the Inner Himalayan Valleys'.' 

Accwding to thc information based upon the data collccted in 
1963-61, 'the total area under hill foreqt is 8.8 million acrzs', 

1 .  Forcst St stistic. of  Hill Region. Forcst Rrsourccs Survcy. 1973. 
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anc! from the standpoint of land use, '27 per text of the land 
is crop-laad anc! 58 per cent is forest', and 'only 34 per cent 

is conlrnercial forest'. Adverse topo~caphy, po3r soil, severe 
climate or steep slop,-s cver 100 pzr cent have precluded utiliza- 
tion of all the available fdrcst lesources in the hilly region of the 
couatry. The main forests found in the hill; al-e: sal, Terai 
Hardwood., Lower Mixed-Hardwood, Chir pine, Upper Mixed 
Hard.wood, Blue pine, oak, f i ~ ,  hemlock, etc. Other important 
trees of the hill forest are: champ (~Michelia champaca), walnut, 
chestnut, maple, magnolia, etc. 

The forests coveragz variej from 54.7 pzr cent in the Eastern 
Zone to 60.2 per cent in the Central Zone. Crop land is 14.1 
per cent ir, the wzjt and 36.2 per cent in the east. I n  the 
Western Zone 17.8 per cent of its land is under grass which 
is more than under agriculture (14.2 per cent); in the Central and 
Eastern Zones, grass occupies 5.1 per cent and 5.5 per cent 
respectively. The Easteri~ Zone has the highest percentagz 
under crop (36.2 per cent), as compared to the Central Zone 
(30.3 per cent). 

The percentagz of commercially exploitable forests in the 
three zones is more ol less the same, varying from 33.8 per 
cent in the Central to 35.3 per cent in the Western Zone. 

Nearlv a third of the coniferous forests in the west are those 
of chir pine - 'covering 149000 hectares of com~nercial forest 
l m d  constituting 32.6 per cent, and this is the largest area 
covered b y  an individual forest type in all the three zones'. 

Next is oak, which covers 14.1 per cent of the total forest. 
Hemlock, which occupies 1.8 per cent of the total forest area, is 
mostly found in the Eastern zone. 

Species Association 
I n  the lower slopes mixed hardwoods comprise 21.50 per cent 

of the total. Chir pine and sal are common aqsociates, especially 
on the so~ltllern slopes of the Churiya range, while at  higher 
altitucles fir is associated with oak and birch. Hemlock is as- 
sociated with 110th oak and conifer. The hardwood species found 
in the hill region are : Karma (Adina cord?folin), Tooni (Cedrela toona), 
Champ (Alichrlin chan$ncn), u tis (.4lnus nppalensir) , Okhnr (Juglar~s regia), 
lCiroo (Dnlber,qin sisoo) , Gamhnri (Gmelina nrborca) , Kimu (Munu nlbaj , 
Tikrtl or Pholdu (iWitrqynn parrrifira). Bahera (Termit~alia beleuica), 
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Siris (Albizzia sp. ), Batljhi (Anogeisslcs latifolia) , Katus (Castanopsis sp.) , 
J a m n  (Syzygiam ctrmini), Bot dhairo (Lagerstroemia parviJora) , Chilawne 
(Schima wallichii) , Kusum (Schlishera trijuga) , iZIaple (Acer sp. ) , Kharsu 
(Quernrs semecarpfolia), Banjh (Quercus SF.) , etc. 

Phyto-geographic Regions of Nepal 
'Nepal is a meeting place of the eastern and the western 

Himalayan flora.'' I t  lies at the cross-road of South-East Asian, 
Mediterranean, Chinese and Japanese faunal and floristic elements. 
Hooker2 divided the Himalayas into eastern and western phyto- 
geographic regions. His western region covered the regions from 
Chitral to Kumaon and eastern region from Sikkim in the east 
to Mishmi hill in Upper Assani. Hooker's contention of regard- 
ing the whole of Nepal as one phyto-geographical unit is no 
longer tenable. Chatterjee3 has divided the entire Himalayan 
region from Burma to Afghanistan into three distinct floristic 
zones. He divides Nepal into two distinct zones, i.e. the central 
and eastern Himalayan zones and the third zone is what 
roughly comprises the western Himalayas. On the basis of the 
information now available, it is more accurate to divide Nepal 
into three phyto-geographical zones rather thari into only one or 
two Himalayan botanical provinces as Hooker or Chatterjee 
has suggested. Each of these three zmes are more or less 
delimited by distinct watersheds: 

1 .  Eastern Zone - Mechi river in the east to Arun river 
in the west. Annual rainfall 1,270 mm to 2,032 mm or 
more. 

2. Central Zo le - Arun river in the east to Gandaki river ill 

the west. Annual rainfall 1,270 mm to 2,032 mm. 
3. Western Zone - Mahakali river in the west to Gandaki. 

Annual rainfall 762 mrn to 1,270 mm. 

The above bouridaries are somewhat arbitrary, as both hori- 
zontally and longitudinally transition zones occur. In the 

1. Stearn, W. T. 1960. Allircm and Milula in Central and Eastern Himala~a. 
Bull. Brit. Mus. Bot. 2 : 161-191. p. 1 1 .  

2. Hooker, J .  D. 1894. A Sketch of the Flora of British India. 
3. Chatterjee, D. 1962. Floristic Pattern of Indian Vegetation. In Proc. of the 

Summer School of Botany. Darjeeling . ICAR, Govt. of India. Mahrawari, 
Johri and Vasil. Ed. pp. 32-42. 
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Kathmandu Valley which lies in the Central zone, of about 
hundred families that have been recorded by the author, all are 
represented in the eastern and western zones also. Some species 
that are common to Baitadi (western zone) and Kathmandu 
(central zone) are : Buddleia asiatica, Clematis buchananiana, Clerodendron 
infortunatum, Daphne cannabina, Drynaria cordata, Euphorbia geniculata, 
Cnaphaliwn leutoalbum, Hypericum patulum, Micromeria bijlora, Justicia 
simplex, Rhododendron arboreum, Quercus glauca, Myrica esculenta and 
species of Viscum, Osbeckia, Smilax and Rhus. Burkilll reported 
the presence of 28 east Himalayan and 4 west Himalayan species 
in the Kathn~anc~u Valley. The differences in the flora on the 
two sides of the Kali Gandaki are striking, the river acting as a 
barrier to a certain extent between the eastern and western 
elements of the Himalayan flora. 

In east Nepal, i.e. east of Kathmandu, according to 
ninety per cent of the species are clearly east Himalayan elements. 
There are, however, central Himalayan elements also in this region, 
a few examples of which are: Braya alpina, Stellaria zuebbiana, Rhzls 
zuallichii, Cynanthus microphylla, Campanula sylvatica, Anagallis arvensis, 
Pilea umbrosa, etc. Similarly east Himalayan plants are also re- 
presented in west Nepal. Some common plants of these two zones, 
i.e. eastern and central zmes are: IWeconopsis nepalensis, Viola distan, 
Kydia glabrescens, Eriobotrya elliptica, Prunus rufa, Homalium tzepalensis, 
Symplocos thnejlolia, Clerodendrou colebrokiatla, Veronica klozii, Daphne 
cannabinn, Micromeria bzJIorn and Dioscorea sikkimerzsis. Ayain, taking 
a specific example of Pedicularis, of which 19 species are present 
throughout the Himalayas, '6 are confined to Nepal and 7 enter 
Nepal from west and go all the way to B l ~ u t a n ' . ~  In the central 
zone, the following species ccnstitute the eastern elements: Schima 
wallichii, Euo?lymus vagans, Begonia laciniata, Luculia gratissima, Serzecio 
den.sij?orunz, Senecio vagans, Pratia begonifolia, Caultheria fragrantissima, 
1lQrsine semiserrata, Symplocos thaefolia, Leucas ciliata, Loranthus ligus- 
trirla, Loranthus odoratrls, etc. From his study of the genus Allium, 
Stearn arrives at  the conclusion that 'the flora of Bhutan is closely 
linked to and partly conspecific with the flora of western China 

1. Burkill, I .  H .  1904. Notes  from a Journey to  J V P ~ ~ .  Rec. Bot. Soc. India 
4 : 59-140. 

2. Sykrs, W. 1954. 'Expcdi~ion to Nrpa!.' Jorrrn. Royal Hort. Soc. p. 6. 
3. Banerji, M. I,. 1963. Outline o f  N ~ b a l  Phytogeo.qra~lric Vegttaticn. p. 2. 
4. Ibid. p. 3.  
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and that Nepal is a meeting place of the eastern and western 
Himalayan floras as regards the high mountain humid areas and 
an extension of Tibet as regards high mountain arid zone, 
rather than a floristic province in its own right'.l 

Some species are, however, restricted in their distribution; 
while the westernmost limit of distribution of Allium sikkimense and 
ilXngnolia campbelli is the Karnali river, Cedrus deodara is not found 
beyond 50" lonsitude and therefore, is mainly a western species. 
Similarly lllagnolia campbelli and Primula sikkimensis both are east 
Himalayan elements but their westward distribution extends to Kali 
Ganc!aki and Karnali rivers. 

In the Himalayas, according to P ~ r i , ~  'only 28.8 per cent 
of the flora is endemic, as against 50 per cent for the whole 
country (India) which is not surprising, considering the position 
of this region as the meeting ground for the Indo-Malaysian, 
Chinese and Mediterranean floristic elements'. 

The flora of the inner valleys of the high Himalayas, viz. Lang- 
tang, Rolwaling, Khumbu, Barun, etc. shows similarity with the dry 
flora of Tibet.3 In the Rolwaling valley, while the southern side of 
the main range is coverec! with broad-leaved temperate forest, the 
northern side has only scrubby and cushion vegztation. The timber 
line is around 4,267 m. The  moraines support such vegetation as 
Rhododendron setosum, Lonicera myrtillus, L. obovata, Potentilla ,fructicoso, 
Juniperus indica, Ephedra gerardiana and species of Salix, Cotoneaster, 
Primulla, and Androsace. Stainton, on the basis of his numerous field 
trips in the east as well as in central Nepal, has expressed this opi- 
nion: 'the country west of Dudh Kosi differed very little from that 
part ofcentral Nepal which I visited in 1964' and 'as one goes east of 
Dudh Kosi o;le meets with inxeasing numher of ericaceous species 
particularly rllododendron often to the exclusion of Abies and 
Bel~rln'. hAccord.ing to him, 'Sikkirnese element in the flora falls very 
rapid.1~ between the Arun and Dudh Kosi. If there he any good 
grouncl.3 for dividing the eastern half of Nepal into botanical region5 
a line drawn here would probably fit the facts of plant distribution 
better than any other'." 

1. Stearn, W .  1960. OF. c i t .  p. 12.  
2 .  Puri, V. 1959. Forest Ecology.  Vol. I ,  p .  38. 
3. Stainton, J .  D. A. 1964. 01. t i t .  p. 27 .  
4. Stainton, J.  D. A.  1964, Op. c i t .  p. 26. 
5 .  Ibid. p. 26. 
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Stainton (1972) has summarized. the phyto-geographical com- 
plexities in Nepa.1 thus: 

1. The East Himalayan element is dominant in the flora as 
a. whole, which becomes reduced as one travels westward 
through Nepal. 

2. Locally, endemic species of trees and shrubs are not an 
important element in the flora. 

3. The Tibetan element is c!ominant in the flora of some dry 
areas alony the Tibetan border. 

4. Some of the temperate species which occur in Nepal also 
occur in areas of high rainfall in the hills of South India, 
although they are absent from the intervening parts of 
North and Central India. 

5. The West Himalayan element is strongly represented in 
the flora cf Western half of Nepal particularly in the Jumla 
area and some of the inner valleys. 

One significant fact which Stainton points out is that 'certain 
species which disappear in East Nepal and Sikkim reappear again 
further east'. He seeks to provide 'plausible' explanation : 'Pairs 
of species in the west and east, such as Deutzin Izookeriana and 
Deztzia corymbosa, Abies pindrow, Abies spectabilis, Picea smithialza, 
Picea spitzulosa, each of which is closely allied to the other, must 
have evolved from a common stock, and that even though some 
of these paired species now overlap in range each separate half 
must have evolvec! on separate lines at  a time when they were 
geographically separate.' 

Dobremezl who bas studied the ecology and phyto-geography 
of Nepal - particularly of the Central Mid1and.s in the region of 
Annapurna and Dhaulagiri, divi4.e~ the tropical zones into hilly 
and mountainous region, but tropical elements regularly penetrate 
into the hilly region. 'Hygrophilous species are pl.escnt on the 
slopes well protected from the sun and at the bottom of the valleys 
where monsoon rains are concentrated. Quercus semecarpifolia 
is a species which is not favoured by situation.' 

1.  Dobrcmcz, Jean Francois. 1972. M i s e  nu point d'une nie'thode Cartogrofihiqua 
d'itude des montngnes tropicales & N t k a l ,  ecologie et ph~logtogr@lria. These.  p .  373. 



Chapter VI 

Forest Products 

The Nepalese economy being based primarily upon agriculture, 
the bulk of export commodities are agricultural and forest 
products. Forests are one of the biggest resources of the country; 
in 1969-70, the country earned a revenue of Rs. 16.4 million 
from forest products. Though nearly a quarter of the country 
is estimated to be under forest cover, in the absence of an accu- 
rate inventory, transport system, technical know-how and capital, 
Nepal has been unable to derive much benefit from her large forest 
resources (see Table 18, p. 64). 

In  contrast to this, only half of Sweden is covered by forest, 
which is less than 9 per cent of the world forest resource, but a good 
transportation system and better management has helped this 
country to capture 9 per cent of the world timber and 20 per cent 
of the total wood pulp exports. 

Revenue through annual auction of timber still co3tinu:s to 
be an important source of the country's inc0me.l The system 
of selling timber to foreign contractors was first initiated during 
the reign of Rana Prime Minister Chandra Shamsher. Mr. Collier 
who came in 1923 to Nepal as an adviser recommended the 
hulk removal of sal (Sho~ea robustn) from the virgin forests of 
Morang in the east and Kailali-Kanchanpur in the west. This 
brought tremendous wealth to the Rana rulers but it also paved 
the way for reckless destruction of forests in Nepal. The country 
has now been left with a situation where the forests of the 

1 .  More recently, the state owned Timber Corporation has gone into operation 
in gelected parts. 
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more accessible parts have been over-exploi ted, especially those 
in the Terai belt where easy transportation helps removal of timber 
across the border to India. The practice of timber sale through 
public auctions is being gradually discontinued and now there 
is some degree of control over the activities of the contractors. At 
the same time, an improved method of selection of lots for 
auction is now employed. With the completion of forest re- 
sources survey of the Terai and the hills, a true picture of the 
forests of the country is available. About two dozen or so species 
are of importance as timber trees. These are mostly found in 
the Terai and Bhabar forests. The hill forests are in most part left 
unexploited because of their inaccessibility. Some of the more im- 
portant timber species of Nepal are : Shorea robusta, Michelia champaca, 
Adina cordifolia, Dalbergia sisoo, D. latfolia, Pinus roxburghii, Cedrus 
deodara, Terminalia tomentosa, Anogeissus latifolia, Dillenia pentagyna, 
Cedrela toona, Tertzstroemia japonica, Dipterocarpus alattcs, Alnrls nepalensis, 
Carva arborea, Lagerstroemia parvijora, Juglans regia, Albizzia lebbek, 
Bombax malabaricum and Hymenodyctyon excelsum. 

Except for the match industry, which utilizes semal (Bombax 
malabaricum) for making match sticks and bamboo, which is 
used to weave mats, basket blinds and furniture, until few years 
ago there was no forest industry worth the name in the country. 
One forest industry, however, resin and turpentine, was establi- 
shed in West Nepal (Baitadi). Terai and Bhabar abound in raw 
materials for the paper and pulp industry. Every year vast quan- 
tities of bamboo (Dedrocalamus strictus), sabai grass (Elilaliopsis binata) 
and semul (Bombax malabaricum) are exported to India from the 
districts of Banke, Bardia, Kapilvastu and Lumbini as there is no 
paper industry within the country to utilize these raw materials. 
Palm and lendu leaves are exported from Terai to India. On the 
slopes of Churiya and spurs of the Mahabharat there are still vast 
tracts covered with chir pine (Pinus roxburghii), which can be utilized 
for resin tapping. Pine and fir which are much used in other parts 
of the world to make pulp anc! paper remain unutilized in Nepal 
for this purpose. Tllcre is very little use of pine for making furni- 
ture though this is the most suita1)le wood for making cabinets and 
planking. 

A plywood factory has been established at Butwal recently, and 
strawl~oard from rice straw is manufactured at Biratnagar. Cane 
and bamboo furniture is made at Balaju, Biratnagar, Nepalganj, etc. 
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(in rupees thousand) 

It em 1966- 67 1968-69 - 1969- 70 ---- - -- 
Timber 
Log Szles 
Royalty Sales 
Privilege Sales 
Other 
Fuel wood 
Minor Forest 
Crazing 
Hu.nting 
Miscell?.ncous 
-- ---A- 

Grand Total 15,414 20,253 16,388 

Source : Department of Forest, H. M. G. 

Paper and Pulp 
Nepali paper is made out of the bark of the paper tree Daphne 

bholua ( D .  cannabina). Often it is mixed with the bark of 
Edgeworthia and Wickstroemia. The bark is boiled with ash 
(now replaced by ca~~st ic  scda), pulped and spreac! over cloth 
frames. The bark is removed every two or three years and there 
seems to be fair amount of regeneration. The main centres for 
production of local paper are: Baglung, Helumbu and Pha1ind.i 
(Doti). I t  is essentially a cottage ind.ustry, though two factories 
have been establi~hed in Kathmand.~ anc! Baglung for large-scale 
production of paper. There is good demand for this paper, which 
is still used for keeping official records anc! printing greeting cards 
or for horoscopes. I t  is quite cl-urable and resists attsck l ~ y  insects, 
lnlt once wet, there is no way to retrieve it - it becomes a pulpy 
mass. 

Saw Mills 
All but five of the saw mills in the country are locatec! in the 

Terai. In the hilly region saw mills have been started at Dhan- 
kuta, Bhojp~l.r, Trisuli, and Pok.hara. In the Terai they are locat- 
ed at Biratnagar, Birgunj, Bhairawa, Bhacl-rapur, Butwal, Dharan, 
Chi twan, Bankey, Kailali, Kanchanpur, Janakpur, Nepalglmj, 
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Rajbiraj and Jhapa. Many of these mills are rice, oil, flour-cum- 
saw mills, and quite a few remain idle for long or short periods. 
The total production capacity of all the saw mills in the country 
is 1,390,000 cu ft. The Timber Corporation of Nepal has in- 
stalled a new plant at  Hetauda at  a cost of Rs. 48 lakhs with a 
production capacity of 750,000 cu ft of sawn timber. I t  is thus 
the biggest saw mill in the country. None of the mills possess 
seasoning plants, though a parqueting company at  Hetauda has 
a small plant. 

Besides, there are two Katha (Cutch) mills, at  Nepalgunj and 
Birgunj, and two camphor mills, at  Biratnagar and Kathmandu. 
Match factories are located a t  Biratnagar, Birgunj, Pokhara, 
Nepalgunj and Janakpur. Bees wax, honey and tendu leaves, 
which are used for wrapping biri, are all forest products. Sabai 
grass, pipla and Chandmaruwa are forest pi-oducts, which are ex- 
~ o r t e d  to India. 

Herbs - Drugs 
Nepal is well known for medicinal herbs. These are found in 

the tropical, sub-tropical as well as in the tempetate and alpine 
regions of the country. Some plants which are of medicinal 
importance arid grow between 1,2 19 m and 3,018 m are : Delphi- 
nium denudatum (D. glaciale, gl-ows at  a height of 17,000 ft, and 
has a smell resembling that of musk deer), Curculigo orchioides, 
Iris nepalensis, Bryonia laciniosa, Artemisia vrilgaris, Asparagus racemosus, 
Aconitum ferox, Aconitum palmatum, Achyranthes aspera, Hydrocotyl rotundi- 
folia, Valeriana wallichii, Orchis incarnata, Podgphyllum emodi, Picrorrhiza 
kurrua, Potentilla fcllgens, Potentilla kleiniarzn, Thalictr~trn .foliolosum, 
Bergenin 1igu.lata (Saxfraga ligulata), Swertia chiratn, R~b ia  cord$olia, 
etc. In  the warmei parts of the country are found such medicinally 
important plants as Radwolfia serpentitla, Terminalia belerica, Teyrnina- 
lia cheb~tra, Acacia calechu, Acacia arabica, Holarrhina atttidysenterica, etc. 
Efforts to cultivate and lnarket crude drugs were first made in the 
year 1935. I-Ierbal farms were set up in Manichur and Shivapuri, 
both in the peiiphery of t h ~  Kathmsndl~ Valley. 

The Depatment of Medicinal Plants of His Majesty's Govern- 
ment was first headed 1)y Mr. K. N. Sharm?. He madc a sul-vey 
for plants of mec!icinal value, and collected. specimens from 
such places a% Rasuwa and Jumla. In  the Tcrai ancl foot hill 
region RauwolJia serpentina (Chandmararou), a d r u ~  now widely used 
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to treat patients with high 1)lood pressure and hypertension, grows 
wild. Private traders have been exporting this plant for a long time 
-mostly to India. The Department of Medicinal Plants of the 
H. hf. G. bas established new farins in Dharan, Hetauda, Tarahari 
anc! Nafajgarh for large-scale cultivation of Rauwolfia and Mentha. 
Plants yielding alkaloids, such as Aconitum, Digitalis and Datura 
are now being cilltivated in farms a t  Daman, Manichur and Shi- 
vapuri. There is much demand for Igcopodium powder, Valeriana, 
Orchis, and Pycrorrhiza all over th? world. I n  the Nepal Hima- 
layas, plants of medicinal value show a high degree of polyploidy. 
Cold climate favours the formation of polyploids. Plants such as 
Acorus, Ejhedra and Dryopteris are adapted to grow in the 
warmer as well as in the colder regions, but it is often seen that 
only those that grow in the colder region contain a largzr amount 
of the active ingredient. I t  has also been established that the total 
alkaloid content of medicinal plants is higher in the Nepalese 
plants than elsewhere. The full potential of the medicinal plants and 
of herbs and crude drugs has not yet been realized. Pyrethrum can 
be locally used for the manufacture of mosquito coils; it would 
have a good market both insic1.e and outside the country. A syste- 
matic survey of the plants is under way which will bring into light 
new plant3 of medicinal or economic value and it will also con- 
tribute, in general, to the underatandin% of the flora of Nepal. The 
Royal Drug Company, a public undertaking, has started marketing 
pharmaceutical products, utilizing to a limited extent indigaous 
products. 

For many people livin; in the hills, collection and market- 
ing of herbs provides an  im?ortant means of livelihood. Except 
for such plants as pyrethrum, digitalis, l~elladonna, and aconite 
which are being grown on a commercial scale in the Herbal 
farms, collection, proces3ing, and marketin? of herbs is in 
the hands of individuals. In the dr)- trans-Himalayan region 
many plants of medicinal value grow. These are brought into 
Nepal by the Tibetan as well as Nepaleqe traders and exported 
mainly to India. Nepalcse herb5 also find their way to such in-  
ternational markets a5 Singapore, Hon,okong, ,Japan. USA, and 
several countries in Europe. 

Nepalganj is one of the 1)iq;est ccntrcs of trade in medicinal 
plants. On the basis of one survey, the sn:irce, t)-pe and \.oluv71e 
of medicinal plant:, \\.ere compiled wllicll have I)een shown in 
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Table 19 (scc p. 68). From the far western part of the country, a good 
amount of medicinal plants is exported from Marrna a n d ~ u h u n u .  
Most important of these are: Orchis, Pycrorrhiza, Aconilum, 
Szcertia, Cinnamonurn, Rubia cordzfolia, etc. According to one 
source, in Raitadi as also in Darchula, there are enough possi- 
bilities for making paper from Daphne cannabina, and in the past 
one such factory was established at Jhulaghat. 



VetMMllar Namc Scientific Narm Source Average Annual Export Tonnes 

Nardostach~s 
jatamonri 
Piper longwn 
Mallotrrs 
#hilippinemis 
Berberis nepalcnsis 
Veleriona wallichii 

Jumla 
Tibrikot 
Banke-Bardi ya 

250-500 mds 

100-125 mds 
20-30 rnds 

Pipla 
Rohini 

Daruhaldi 
Sugandhwal 

? 
200-300 rnds 

Sallyan 
Jumla, Sallyan, 
Dailekh 

Kaphal (bark) 
Bojho 

Myrica nagi 
dcorrrs calnmus 

7 9 

Dailekh, 
Surkhe t 
Sallyan, 
Dailekh 
Sallyan, 
Dailekh, 
Sur khe t 

9 3  

100-200 rnds 

Satawari 

200-400 mds 

Tejpat 
Tirnmur 
Sarpagandha 
Pakhanved 

,, (Leaves) 
<anrhoxylum alalum 
Rauwolfia serpent ina 
Sawifraga ligulata 

Y Y  

Banke, Dang 
3 Y 

800-1000 rnds 
2-4 rnds 

400-500 rnds 
9 ,  

Banke, Sallyan 
Dailekh 



Padamchal Rirnrm emodi (Root, 
petiole) 

Aconitum 
hcterojihyllum 

9 9 9 9 

Rajbr iksha Cassia fistula 
Panch anwle Orchis incamata 
Manjetha Rubia cordi$olia 

Kut ki Pierorhiza kunoo 

Dailekh, Piuthan, 
Jajarkot, Jumla, 

Mus i ko t 
Hum1 a 

Timurkot 
Banke, Bardiya 
Jumla 
Sallyan, Dailekh 
Jumla 

100-200 mds 3.70-7.40 

100-125 mds 3.70-4.65 
50-100 mds 1.85-3.70 

9 9 9 9  

? 
5-10 mds .18-.37 

10-20 mds .37-.74 
300-500 mds 11.10-18.50 

- 
1. The above data were supplied by the firm of Sita,Ram, Radha Krishna, the biggest dealers in the medicinal herbs 

and drugs in Nepalganj. 



Chapter VII 

Wildlife 

Wildlife in Nepal is both very varied and fascinating. The first 
person to bring this very rich wildlife of this country to the notice 
of the scientific community was Sir Brian Hodgson, the British 
Resident in Kathmandu during the years 1820 to 1822, and again, 
from 1824 to 1843. He published mole than 100 papers which 
deal with  bird.^, reptiles and mammals cf Nepal. Although the 
erstwhile Rana regime put reztrictions on his movements outside 
t5e capital, he employed Shikaris (professional hunters) to ccllec t 
animals for him. Hodgson's collection, most of which went to 
the British Museum, included '9,512 specimens of hirds, 903 
mammals, and 84 reptiles ... he ccntributed articles which contained 
descriptions of thirty-nine new genera and species'l. His p r im~ry  
interest was, however, in the field of ornithology anc! he has to his 
credit '563 species of hirds, of which no less than 150 were nevvv to 
the avi-fauna of the Indian E m ~ i r e ' . ~  

Zoo-geography 
Prater3 divides Nepal into three faunal zones: cis-Ganyetic or 

Indian, the central or trans-Gangztic (Himalayan), and the 
northern, which is nearly Palearctic. The Palearctic region is 

sub-divided by Wallace into the Mediterranean, West Chinese 
ancl Indo-Chinese sull-regions. According to Caughley' ( 1969), 

1. Swan, L. and Le\ i ton, A. E. 1962. Oh. c i t .  pp. 127-29. 
2.  Ripley, Dillon S. 1950. 'Pcerle~s Nepal. '\ Naturalist's Paradi~c.' ,V(rtioml 

Geographic, Vol. x c .  N o .  1 .  p. 1. 
3. Prater, S. H. 1928. In Perciual Landon's JVP~OI .  p.  279. 
4. Cnughley, Graemc. 1969. lllildlife and R ~ c r ~ n l i o n  in the Triclrli ~l'clfrrrhrd 

end other Areas in N t p a l .  HMG/FAO/UNDP/(mimco.) 
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the manlmalian fauna of the Himalayan zone in Nepal has three 
peculiarities : 

( a )  The Himalayan zone separates the regions occupied I)), 
the oriental fauna (India anc! North East Asia) and the 
Holarctic fauna (North America and. Eurasia, excluding 
s o ~ ~ t h  East Asia) but neither contributes many species 
to the fauna of the Himalayan zone. 

( 6 )  An endemic Himalayan fauna has not been developed. 

(c) The number of mammalian species in the Himalayas of 
Central Nepal is lower than that to its east and west. 

Lack of endemism in the Himalayan fauna is due to its recent 
origin. Furthermore, there are distributional gaps. Red deer 
which is present in Kashmir and Bhutan is absent in Nepal. 
Similarly, the Himalayan Marmot (Marmota bobak), which lives 
a t  altitudes 3,962 m to 5,486 in, occurs in west Nepal and Sikkinl, 
but it is absent in the intervening region. Several h o ~ f e d  manl- 
mals - Ibex(Capra ibex, Markhor Wild Goat)anc! Urial, which cccur 
in west Himalayas in parts of Kashmir, Lad.akh and Kumaotz are 
absent in Nepal. Interestingly, such gaps exist in plants also, a 
thing which is ascribed to 'natural Zoogeographic features probably 
dating back to the Pleistocene'. 

11.1 the sull-alpine regions, reduction in the mammalian fa~!na 
is quite significant. The most cornillon mammals which are seen in 
this part are: the jharal or the Hilllalayan Tahr anc! the mouse hare. 
In  the scrub forest musk deer is common. Above the timber line, 
Lynx (Felis l~tzs), wolf (C~nis luptrs) , Brown bear (rVfelursus ursitzrls), 
Snow leopard (Punthera uncia), Blue sheep (Pseudois nayaur), 2nd 
T~betan  sheep (Ovis nmmon) are the big animals. 

Nepal lies at  the cross-roads of the diverse faunal elements. 
The fauna of the wet zone of the Himalayas are 'funcl.amentally 
related to species in Western China'.l The high altitude palo- 
I~aticl frog (Scufiger sikkimensis) and the lizard (Jnpalura sp.) 
found in wcttcr Himalayas have their counterparts in West China 
also. Thc Medi tcrranean elements (Agamn, Ph?j~nocepholus, 
Alrofihylnx, etc.) 4.0 not extend. into West China hut often extend 
Into Til~ct.  I t  is, l~owcver, empllasized that 'this Hirnala).nn- 
Mcr!itcl-1.nnca.n faluia is a. minority conflux of specie3 among the 

I S.V,~.II, I . .  , ? I ~ ( I  I., v i t o ~ l ,  ,\. 1;. 19c12. 011. ( i t .  pp. 127-29. 
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far more nuiuerous Panoriential-Indian, Indo-Chinese and Hima- 
layan amphibians and reptiles'. 

Nepal is a paradise for ornithologists. Ripley, who collected 
data from both in the western and eastern parts of the country, 
from the flat Terai to the Mahabharat range, found the Spiny 
Imbhler (Acanthoptila nepalensis), 'a bird which had not been 
~*eported for 106 years'. Though he collected many different kinds 
of birds - spawows, finches, maypies, partridges, black-thraated 
thrushes, bush larks, Darjeeling wocdpeckers, and many kinds of 
warblers, he failec! to find the mo~mtain quail (Ophrysia superciliosa), 
once reporiec! from Nepal but now a lost species. He observed 
that as 'the hill forests are steae-ily zinc! inexorably retreating, game 
animals aqd hird.3 are disappearin,cl.l 

Avian Zoo-geography 
I n  Nepal, some uniqueness is seen in the distribution of the 

1)ird.s also, and there are specialized areas in which birds live. These 
have been designated as follows2: 

I .  Lowland Zone (sub-region of Oriental) : 
Unique areas: Far Western Terai, Far Eastern Lowland. 

2. Midland Zone (Unique areas): Baitadi-Darchula 
Rara-Ringlno, Mai Valley. 

3. Himalayan Zone. 
4. Trans-Himalayan Zone. 

'The birds inhabiting the lowlands (Terai, Bhabar, Churiya 
and Mahabharat to about 900 m) are similar to those in the 
Indian plains.' Some of these birds are: Crested Larks (Cabrida 
cristata) , Finch Larks (Eremopterix grisea) , Parakeets (Psittacidac), 
Rollers (Coraciidae), Bee eaters (Meropidae) and Muniya (Plocidae) 
are found throughout the lowlands and they are also common in 
Jhapa and Kailali. Some of the lowland species travel up the 
valley and. thus extenc! their range inward. 'The swamp partridge 
(Francolinus gulnris) is onlv found in the grassland of Suklaphanta. 
The Giant Flying Squirrels (Ratufa bi~olor)~ is found only in S. E. 

1.  Ripley, Dillon S .  1950. OP. t i t .  p. 4 .  
2 .  Fleming, R.  L. Jr .  1971. 'Avain Zoogeography of Nepal.' Jour. &pol. 

Gtografihical Socicly. 4 : 28-3 1 . 
3. Not a bird, i t  belonps to the Rodtntia.  



WILDLIFE 

Nepal and is an extension of the one found commonly in south 
East Asia.' 

In the Mahallharat Lekh, wherever forests have been spared, 
Babblers, Laughins Thrushes, Sibias and Yuhinas are found. 'Many 
forest birds of this zone are relatec! to Indo-Chinese forms. Indian 
types predominate in cultivatec! sections.' 

In the Trans-Himalayan area, 'in Rara  and. Ringlmo are 
f~unc!  high altitude west Himalayan birds'. Two birds - Missel 
Thrushes ( Turdus uisciuorus) , White-necked Nuthatches (Sitta 
leucopsis) are confined. to a narrow area of Rara-Ring-no. 

Bird.? of the su11-alpine and alpine regions show uniformity in 
distrillution. Both Yellow and Red Billed choilghs, snow pigeons, 
blue Grandal (Grandala coelicolor), are common a!>ove the tree line. 
In  the Trans-Himalayan zone, which is arid, o9e sees 'Turkestan 
Hill Pigcons (Colrimba rirpestris), Tibetan Snow Finches (Montitrrrigilla 
adansis) and Brawn Accentors (Prumela fuluescens). As in the case 
of plants, eastern Nepal is a zone of transition between Indo- 
Chinese and other faunal zones. Arun River, Singalila ran,oe and 
Arun-Dudh Kosi all have been regarded. as providing the principal 
l~arriers for the westward migl-ation of birds. The distributional 
limit of some of the eastern species has now been extended 
to farther west. Fleming Jr. (1971) disaglsees with Swan in 
regarding Singalila as a faunal harrier and that many eastern 
species extend into Central Nepal and so do  the western ones. Citing 
the specific case of pheasants, he says: 'The west Himalayan Chir 
pheasant (Catreus wallichii) and the Koklas Pheasant (Pbcrasia 
macrolopha) 110th occur as far ea5t as the Kali Gandaki and 
Pokhara. An easterly pheasant, the Blood Pheasant (Ithaginis 
cruetztus) has been seen as far west as Mansalu (K. B. Sakya and 
J. Blower p e n .  comm.) ,  but arc uncommon in Thak. Thus in consi- 
dering a birc! species, a dividing "break" would appear to occur 
more frequently in Central Nepal than elsewhere in tbe country.' 

Another interesting feature of the avifauna is that of sub- 
speciation. In  general, I,irds are darker in the east than in the 
west. Therc are some birds 'which fit the three zone category'. 
Taking again the specific example of the pheasants, the common 
Kal\j pheasant (Lophura letccomelana) has white crest and rump in 
Doti, a I~lack crest and white rump in K a t h m ~ n d u  and a 
1)lack crrst and rump in Jllam. This Fattern is repeated in other 
Ilirds as well : Red-Headed Laughing Thrush (Garrulux erythroce- 
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phalum), the Nepal Parrotbill (Paradoxornis nepalensis) and Leaf 
warbler (Phylloscopus pulcher) . 
Bird Migration 

There is seasonal migtation of the birds due to adverse climatic 
conditions cl.urin9 certain parts of the year. Some species, such 
as the Wall Creepers, mainly follow the snow line which in the 
Himalayas fluctuates between 4,572 m and 5,486 m in summer, to 
2,438 m to 2,743 m d~rrin,o winter. There are others, such as, 
Lammergeiers and Bar-Headed Geese which have been seen flying 
high over the Everest region a t  incredible heights of 7,315 m to 
7,620 m. There are claims of having observed birds (geese) at 
8,839 m. Wagtails herald the migrating season in the Kathmandu 
Valley; White and Yellow headed ones are seen quite commonly. 
Hodgson's Pied wag tail (12fotacilla alboides) , though not so frequent, 
can be observed in March. I n  the paddy fields, the Pond' 
Heron is an ul~iquitous bird. Occasionally, Chestnut Bittern may 
also be seen and the White Breasted Kingfisher is also a very 
common bird. In Kathmandu Valley, one of the commonest sun- 
l~irds is the Yellow-backed sunbircl. The male sliows bright plu- 
mage only in the l~reeding season. The birds hang upside-down 
and avidly suck a t  the nectar of Hoya lanceolata. 

Duck?, teals, gcese, and other water birds, which visit India 
during winter months return north after collecting a lot of fat. 
They go as far north a; Siberia - a journey covering several 
thousand miles. They follow fixed migration routes - usually 
following a river system - Kosi in the east, Bagmati and Narayani 
in the central and Karnali in the western part of the country. 

A number of birtls I~rced in the Himalayas, Golden Thrush, 
for example, hut most spend their time in the warmer southern 
plains of India. 

The woods around Kathrnmdu have a largz bird population 
- tl~rushes, barhets, orioles, finches, warblers, babblers, magpies, 
c!oves and pheasants. The Spiny babbler (Acanthoptila nepalensis) 
is quite common in seconcl.ary scrub forest of Galrltheria, Syrnplo- 
cos, ibljrsine and Camellia. The bird is reported to be abundant1 
cn Sailkhu ridge (1,981 m) and Tokha (1,524-1,828 m). Pairs are 
found from March tc May. 

1. Proud, D:qireC ( bfrs. ). 19.59. 'Notes on the Spiny Babbler. Acnnthopfiln 
in the N * p ~ l  V lllcy.' Bgtnb. JVtit. Hist. .!i'or. Allgust, 1353. 
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The Great Himalayan Barbet (hIegnlairna ziirens), is a bird of 
middle altitude- hetween 914 m to 2,743 m. This strikingly 
coloured bird, mainly blue and green but with splashes of red, has 
heen collected from wide geographical areas, such as Nuwakot and 
Baitadi. I t  is locally known as Himali ~Veuli. 

Thick-billed flower Peckers appear in th: Kathmandu Valley in 
September. This is one of the smallest birds of Nepal. Some 
l~irds are now not seen as commonly as they usec! to be in the past. 
The Black-thraated Thrush ( T u r d ~ s  r~lficolli~), eaten as a delicacy, 
is not seen that commonly. Similarly, the Demoiselle Crane 
(Anthropoides virgo) which arrive in October on their way to the 
Terai are also not seen in large flocks n0w.l 

The Tibetan skylarks are seen late in January over wheat fields. 
The rock pigeons are also seen at  this time of the year hovering 
over the fields. The magpie robin, with its beautiful plumage and 
sweet voice, can be seen in the ravines. 

In the forests arounc! Kathmandu, bulbuls, barbets, bab5less, 
warblers, fly-catchers, tits and the finches are commonly f ~ u n d .  
Occasionally, one comes across the hawk eagle flying gracefully 
over Schima-Pinus forest. 

Besides Fleming, Scully (1 879), Smythies (1 9501, Proud (1 955), 
Ranc! with Fleming (1957, 1 Sfjl, 1964), Riplcy (1950, 1953, 1961) 
and Biswas ( 1  962, 1963) have contributed. greatly to the ornithology 
of Nepal. 

Bird Ecology 
The ecology of Red-billed Blue Magpies, locally known as 

'Lampuchre' has been discussed by Fleming, Jr.2 These are 
common birds in the midland, in western and central parts of the 
country, but scarce towards east. With its lony white tail 
and bright plumage, it is quite a distinctive bird; it is omnivo- 
rous and often rolls other birds' nests. The Red-billed species 
livcs at lower altitudes, while the Yellow-billed one, which is 
really another variety, can only 1)e found higher up in the oak forests. 
Bo!h specics 4.0 not occupy the samc niche. 

Similarly the flycatchers feed exclusively upon insects which 
arc caught on the wing. Fleming Jr. reports no less than 21 

1 .  .Nd uilet trr .  Nopal Nature Conservation Socicty. No. 8.  Fcb. 1972. 
2 .  F'lcmins, R .  L. J r .  1973. The Gencrol Ecolog?, Flora and Fauna of Afidnrid 

J V P ) . ~ ~ .  US/I\IL). K;?thmanc!u. p. 105. 
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species of this bird in 'the Kathmandu Valley but they are 'sepa- 
rated altitudinally'. No two flycatcher species are found eating 
the same types of insects within the same altitude. 

Another example is afforded by the spotted forktails, which 
inhabit the streams. They emit the same call as the Whistling 
Thrush, a thing which is advantagzous to them because a screech 
can be heard over the roar of the stream. 

 interesting:^, many of the birds found in  he oak-rhododendron 
forests in Nepal are also found in other parts of South East 
Asia, 'eastwards through Sikkim, Bhutan, NEFA, and the 
mour tains of Western China and northern Indo-China'. The 
most conspicuous bird-s in the oak-rhododendron f~res t  are those 
helonging to the family Timaliidae, to which the laughing 
thr~shes and babbler; belong. The Slender-billed Scimitar Babbler 
can be seen among bamboo clumps digging out insects with its 
long scimitar-like beak. Its westerly distribution extends to 
Pokhara bat this is a species known to occur mostly 'in Western 
China, west through Bhutan, and Sikkim to the Mai Valley of 
Nepal'. The Black-capped Sibia is another 'secretive bird of 
oak-rhcd.cclendron forests, whose loud ringing call can be heard 
almost constantly from early morning till dusk'. 

Fleming Jr. has reported the 'Rediscovery' of the Yellow- 
Vented Flowerpecker in Nepal, the first to be made after Hodgson 
noted it in the early 1880's. He saw 'several individuals in 
Acacia trees with mistletoe along the Tamur River south-west of 
Dhankuta'.l Accord.ing to him, this bird is rather 'unusual' for 
Nepal, but common in Thailand. 

Fleming Sr.2 11es:des reporting 'Two New Records' - the 
white-rumped Spinetail Swift (Chaetura sylvatica) and Kashmir 
Red-breasted Flycatcher (Mu;cicapa subruba) , has made this obser- 
vation about bird migrarion in eastern Nepal: 

'The Kosi barragz has become a veritable 1)ird paradise. 
The silt from up river abcve the dam, to the distress of irrigation 
authorities, has created shallows and mud flats which attract 
many migrating birds. Three years aga in March wz estimated 
that i t ]  the week we were there some 35,000 ducks migrated north- 

1 .  Newsletter. Nepal Nature Conqervr tion Socicty. No. 22. 
2 .  Fleming, R.  L. Sr. 1974. Newsletfer. Nepal Nature Conservation Society. 

No. 23. 
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ward. The canal banks and pools of water from t h ~  K ~ s i  to 
Chatra also are well populated uith bird life. A g r o q  of British 
ornitho1og;sts saw in this barraye, in ths first we& of Febrxary 
five thousand ducks, Gaylag Geese, Falcated Teal, nl-lmbers of 
Caspian Terns, Spoonbills and mrrny w ~ z ~ s . '  

Khatril has listed a number of birds from Baitadi. Tils list 
includes: Common Myna, Jungle Myna, Houqe a d  Janzle 
Crow, Red Vented Bulbul, Red Whiskerec! Bulb-11, Parldise 
Flycatcher, RoSin Dayal, Yellow Chekec! Tit, Chestnut-bellied 
Nuthatch, Velvet-fronted Nuth3 tch, Fire-breas ted Flowerpe zker, 
Purple Sunbi~d, White-eye, Black Drongo, Gray Shrike, Cornnon 
Swallow, Red-rumped Swallow, Green Bss-sater, Hoopoe, Spatted 
Owlet, Great Horned Owl, Koel (Cuckoo), Red-rinzed Parakeet, 
Bengal G ~ e e n  pigeon, Blue Rock Pigeon, Red Jungle Fowl, Kzlij 
Pheasant, Gray Partridge and Chukor, which is very pop-Jar a?  
a fighting bird in Kathmandu. In the oak forest at  Garhi wai 
seen the Himalayan Pied IV~odpecker .~ 

Cuckoo or the Koeli is a bird very familiar to everyox in Nepal, 
The bird arrives in late spring whpn kaphal (Myfica erctilenta) 
berries begin to ripe. The call which sounds lik? tht: note 'Kaphal 
pako', is emitted by the male only. I t  escapzs the duties of parent- 
hood by transplanting its eggs in the nests of several other bi~ds.  

The eggs, s m ~ l l  in size, are left unnoticed by the rightfill 
owners, who feed the young birds as if they were their owa. 
Very soon the young Cuckoo bird becomes strong enough to fly 
away and able to fend for itself. This is a case of 'social parasitism, 
to which often babblers and thrushes also become victims'. 

Locally there is another bird which is also known as Koeli. This 
is a small black shiny bird found throughout the central hilly 
re$on? a ld the low-lands. I t  is also called 'Brain Fever' bird 
beca~tn: of the incessant call which it gives throughout day and 
night, somewhat monotonous and irritating. One is too familiar 
with the notes 'ko-ho, ko-ho, ko-ho'. The Koeli also puts its eggs 
in the nest of a crow, who sometimes becomes suspicious and 
'build$ a new nest orr the top of the old one thus sealing off the eggs 
b e l ~ w ' . ~  

Another example of social parasitism is the Honeyguide, a bird 

1 .  Khatri, H. S. Ibid. 
2. Personal observation. 3. Fleming Jr. 1973. 0 p .  t i t .  p. 47. 
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more common in the cast than west. More recently, these have 
been studied by Ted Cronin of the Ariln \,'alley \Vilc!life Expecli- 
tion. These birch derive their names from their peculiar habit of 
guiding their 'helpers' - man or Honey Badger - to a beehive, 
which i t  cannot feed upon by itself. But once the honeycomb is 
esposecl, it feeds upon nectar, larvae and. wax. The bird is known to 
pcssess wax-digesting bacteria in its intestines, a case of remarkable 
adapta tion.1 

Thc  pheasants are well represented in Nepal. From the low- 
land of the Terai to the alpine regions one cr the other species 
can be encountered. In  the Terai jungles, the Red Jungle fowl 
is a common bird, living very close to the roadside. It has a 
plumage of striking red and yellow, while the' female is drab colour- 
ed. They feed in the cvheat fielc1.s during winter. 

The  most common pheasant of the mic!lanc! is the White- 
crested Kali j  pheasant, Lophura hamiltonii. The bird is marked 
by conical silvery grey feathers on the chest and abdomen. 
Chir pheasant (Catrelts wallichii) is found in the western parts in 
difficult precipitous terrain among tall grass, scrul) and in oak 
forest. 

At higher. altitudes, the Mona1 or Crimson Horned pheasant 
( Tragopan s a ~ r a )  and Danphe (Lophophorxs impejantls), which is 
the Pu'ational Bird of Piepal, are found. The Danphe, a 'many 
splendoured bird' and 'ornithologist's delight' is given complete 
protection by the Bhotiyas and the Sherpas, but is much sought 
after by the hunters. Both the pheasants have now been put under 
the Ptotected List. 

The  Danphe has a brilliant metallic green bronze and blue 
colour with a prominent green crest. The tail is short and square 
cut and hence it cannot fly too far. I t  is seen gliding over 
trees. I t  principally inhabits land over 2,743 m up to tr:e line, 
i.e. 3,657 m to 3,962 m. 

The Monnl i nhahi ts Rhododendron-Arundinnrin forest. The male 
is crimson bronze with white spots. They mo~.c  so fast that they 
have been called 'animal projectiles'. 

Bird life in the Everest region is richer than aqirnzl life. A 
numl~cr  of l~irds migrate regularly across the high Himalajva<. 
Among the migrants rccordecl by \Vollaston in coLll*ic of thc Mount 
Evcrmt Reconnni~sancc Expedition ( I  92 1 j ~vcrc : Ternminck's 

1 . Iflid. p.  43. 
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Stint (Cali(lr;s femminckii), Pintail Snipe (Gallinago sleilirra), Ilo~rsc 
Martin (I?clL'(.l;o~~ ~lrbica), Blyth's pipit (A~zlhas godlewski) and 
Hodgson's pipit ( A .  roseatus) all a t  a heipht of 5,181 nl beside t l ~ e  
glaciers on the 'Tibetan side of the Himalayan rang,.. 

Swan1 has reported 'the most i n c r e ~ ~ 1 1 b  feat of bird flight a t  
4,876 m of Bar-Headec! Goose (Anser idiczs)'. The 11ird.s in thousands 
regularly fly across the mountains to the shorcs of the Tsangpo 
River and. the salt lakes in Tibet. A number of wild.fowl 
species winter in India and go north during summer months: 
ruddy sheldrake ( Tadorna ferruginea) , common teals (Annas 
crecca), pin tails (A. acuta), gradwalls (A. streppa), pigeon (A. 
penlope), etc. To  Everest climbers, red billed choughs are familiar 
sight; these have been recorded as high as 8,229 m. The Tibetan 
Raven (Corvus Corax tibetanz;~) constantly accompany man and his 
beasts. Snow cocks are seen a t  5,791 m. Crested Grebes, Pochards, 
White Cormorants are also common a t  these heights. 

National Parks and Wildlife Reserves 
Nepal has proposed four National Parks and five Wildlife 

Reserves covering an area of more than 3,884 sq. m. A National 
Park is defined as 'an area of lanc! of unusual ecological and or 
scenic interest set aside by Government, wherein fauna and flora 
are protected as far as possible in their wild state for their scientific, 
educational and recreational value, anc! for the benefit of the Nation, 
and Mankinc! as a whole'. 

The oldest National Park in 1 he world is that of Yellowstone, 
which was established a little over 100 years ago. There are now 
well over 2,000 National Parks in the world spreading from New 
Zealand to North America. These cover every type of habitat 
from desert to lush tropical forests and mountains to the sea coast. 
From the standpoint of fauna and flora, these are areas of 
great interest to the naturalists. These are also important 
from the standpoint of protecting natural environment and giving 
protection to enclangercd spccies. They help maintain the scenic 
l~ea~ l ty  which at least in some parts of Nepal is unparalleled in 
the worlcl.. National Parks and Wildlife Rescrves attract large 
nllmher of tol~rists, thus 1)ecoming an important source of foreign 
exchange. They also offcr opportunity for research in scicntific 

1.  Swan, Lawrencc \V. 1SiO. Goose qf the H i m n l ~ ~ a s .  Natural History. 
pp. 68-75. 
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studies on living forms and their habitat and thus help acquire 
knowledge in the scientific management of the natural resources. 

Many of the wild animals of Nepal are endangered.;l three 
wild animals have already become extinct : Blackbilck, Wlld 
Yak and Pygmy Hog. Those that have already become rare or 
endangerec! are: Rhinoceros, Tiger, Elephant, Buffalo, Clouded 
Leopard, Snow Leopard, Great Tibetan Sheep, Musk Deer, 
Swamp Deer, Gaur (Indian Bison!, Red Pancl.3, W~ld  Dog and 
Four Honed  A n t e l ~ p e . ~  Animals fairly common are: Sambar, 
Chital, Hog-Deer, Blue Bull, Sloth Bear, Blue Sheep, Himalayan 
Tahr, Serow, Goral, Mol-iss Hare, Himalayan Marmot, Himalayan 
Bear, Leopard, Wild Boar, B?.rkiny Dee.., Rhesus and Langnr 
Monkey. 

In the last decade, the country has witnessec! some encouraging 
trends in the field of con-,ervatioq of natural resollrces - forests, 
water, wild animals and birds. During the Rana regims, large- 
scale hunting was restricted to once a year, when the Prime 
Minister went on his winter safari to the warm valleys of the 
Terai. Though the toll was heavy, poaching was limited.. Foreign 
dignitaries -dukes, viceroys, princes visited the famed forests of 
ths Nepal Terai for big game hunting. On these occasions, the 
big game animals -particularly tiger and rhino were killed in large 
numbers. Though rhinoceros had been given protection since 
the time of Jung Bahadur (1845), the members of the ruling class 
not only hunted it but at times made profit by selling these to animal 
collectors. I t  is reported that between 1900 and 1950, in the five 
big shikars, 200 rhinos were killed and taking into account those 
killed illegally or about whom there are no records, the number 
would exceed 1,000. 

The fall of the Rana regime, however, at the end of 1953 let 
the door open to destruction of forests, both in the hills and the 
Terai, a process which has its effect on wildlife a h .  The break- 
down of law a d  order in certain parts of the country and a succession 
of governments, more than contrihtlted towards the depletion 
of wildlife in Nepal. In the Chitwan valley -the home of the one- 
horned rhinoceros - the rest~lts were devastating; from 1950 to 
1968, the rhno  population decreased by 88 per cent and over the 

1. Nefhal'~ National Parks and Wildl* Reserves. 1974. National Parks Wildlife 
Conservation Project. FAO/UNDP/HMG. 

2. See List of protectcd animlls. 
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same period - rhino habitat contracted by 70 per cent - chiefly 
as a result of grazing and burning cf elephant grass. Willan1 

estimated that in 1950, rhino population stood at 800, which was 
reduced to 300 by 1959, a figure arrived at  by E. P. Gee, when 
he uncl.ertook a mission for the IUCN and in the next decade, the 
population was reduced to l a s  than h ~ n d r e d . ~  

Royal Chitwan National Park 
The Royal Chitwan National Park, gazetted on September 20, 

1973, covers an area of 540 sq. km. The habitat consists of open 
grassy lands as well as forest, an area varying in altitude from 
76 m to 452 m. The Park touches India towards south-west and 
Mohan Khola and Narayani river in the west. The Park area 
extends towards the east upto the Rapti river. The open grassy 
lands and water-logged areas (ghols) constitute the main habitat 
of the rhino population in Chitwan. 

Wildlife 
The most important wildlife in the Park is of course the rhino- 

ceros (Rhinoceros unicornis). The animals are mostly concentrat- 
ed in the north-east corner and western end of the Park. They 
are seen during certain periods of the day - mostly in the morning 
and evening. Upreti and Pelnicks carried out aerial census of 
rninos and estimated their population a t  120, a figure which was 
later raised by Laurie (1973) to more than ZOO.* 

Nepalese rhinos eat exclusively grass, in contrast to the African 
species, which eat scrub. The ideal habitat for the rhino is swamp 
land covered by tall elephant grass. Grazing is extensive. 
According to informed sources, large herds of domestic cattles 
graze in the rhino sanctuary each day which besides destroying 
the rhino habitat, also become a source of danger for introducing 
'foot and mouth' disease. 

Between 1950 and 1960, there was a sharp decline in the rhino 
population and between 1960 and 1970, it has remained more or 

1.  Willan, R. G.  M. 1967. 'Forestry in Nepal.' The Report o f t h e  Chief Corn 
servator (mimeo.). 

2. Gee, E .  P .  1964. The Wildlife of India. Collins. 
3. Upreti, B. N. and Pelnick. 1973. Rebort on the Chitwan National Park. (mimeo.). 
4 .  Llur ie, Andrew. 1975. fiolog.y and Behviour of Rhinoceros. NewsI#tter. 

Nepal Nature Conservation Socicty. No. 28. 
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less steady, but now they are increasing in number. In the last 
decade, the annual natality was 18. Upreti and Pelnick have 
come to the conclusion that if the incidence of poaching is 
curbed, there is good chance of increasing the rhino population 
in Chitwan, assuming that the habitat does not deteriorate further. 
Poaching has been reduced since the Park office was established 
and as a result of the prize money being offered to the informants. 
Still, there remains the problem of animals straying into cultivat- 
ed fields, where they are shot by the poachers. Upreti and 
Pelnick's studies revealed that in the National Park rhinos are 
mostly seen in the early morning and in the late evening and in 
the hot season - a number of them (40 per cent) take shelter in the 
deep forest, rather than stay in the wallows. 

Some other behavioural patterns of rhinos include: bobbing its 
head up and down or grazing and sweeping the head rapidly from 
side to sid.e. 'Adult cows and bulls show aggressive behaviour.' 
When they do contact other rhinos, they adopt a bead.-up posture 
and  may snort repeatedly. Flight is a common reaction of the 
other individual. Alternatively, as the first gets nearer, a head- 
low open mouth posture is taken up. The corners of mouth are 
pulled back and teeth displayed. A high pitched bleating vocali- 
sation is repeated alternately with the honk, and the head-on 
position is maintained a t  the risk of turning the rump which is 
vulnerable then to slashes from the tusks. 

'Thus attack or flight are the main methods of defence,' 
Rhinos have the peculiar habit of defecating on old dung 

piles. Fresh dung is a stimulus to defecate. Calves invariably 
defecate after their mothers. When defecating, rhinos approach 
a dungpile, sniff at  it, swivel around their hindquarters, lift their 
tails and defecate. 

Urination, which occurs in squirts takes place 

(a) during or after encounters with another rhino, elephant or 
man, especially while walking away; 

(6) on leaving a wallow or going across any kind of boundary 
such as the forest or grassland; 

(c) bn seeing other male urinate; 
( d )  while walkinglfeeding. 

Scent marking is less effective than in the dry plains of Africa. 
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-Thus the behaviour pattern which scent marks the tracks is less 
.developed in the Indian rhino than its African black counterpart. 
Therefore, the use of old dungpiles becomes an important factor 
in the con~munication system of the rhinos. 

Adult males prefer to live alone, but cow and calf remain in 
.constant communication and association, until the latter becomes 
more than 3 years old. Mating takes place when the calf is 
about two years old and the calf is usually driven away by the 
male a t  the time of courtship. Intermittent association of a male 
with an oestrus cow for ~ h r e e  or four days before mating is normal 
and during this time, the calf may rejoin the female for short 
periods. Adult males normally avoid cow with calf. 

Laurie's Report indicates that young calves become easy prey 
to tigers and. deaths have also occurred as a result of injuries 
sustained in mutual fights among adult males. He estimates a 
population increase of 2.7 per cent per year and with poaching 
under control, the population is likely to show a slow increase. 

He has recorded the calfing interval of 3.8 years. Rhinos in 
Chitwan do not have regular breeding season and 'birth normally 
takes place in seclusion. The cow disappears into thick forest for 
a period of several days before birth'. 

Laurie has also studied the food habit of the animals. They 
feed mainly upon Saccharurn-Phragmities, but show a preference 
to Impernfa. They feed upon the charred stalks and visit the 
same area for eating the new shoots. 'Of the 29 common species 
of grasses and rushes around the wallows and along river beds, all 
seem to be eaten by animals. The preferred species are: Cfierus sp. 
(in wet areas) and Cynodon daclylo~z (in dry areas).' 

Behaviour 
Among the rhinos, variety of behavioural patterns have been 

observed. 'Greetings are common between calves and approach- 
ing strange rhinos and between sub-adults. A slow approach with 
nose stretched forwad is usual. Noses are touched and there 
may follo~v a I~out  of sparring with one's horn circling the otherYs 
snout and clashing audibly and muzzling of the side of one's face 
with other's mouth. During muzzling, the mouth is often open 
and attempts at biting may occur.' 

Though there is no shortage of food, rhinos invade crlltivatcd 
fields because of cncroachment of their 'home area'. They move 
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into the fields after dark and return with the daybreak to the. 
forest. 

Other Wildlife in Royal Chitwan National Park 
Besides rhino, there are other animals in the Park: tiger, leopard, 

Himalayan black bear, sloth bear, Sambar, spotted deer, hog dem,. 
barking deer, wild hoar, porcupine, Jungle Cat, Rhesus and Langur 
monkeys, jackals, Gangetic Dolphin and crocodile. Bison is. 
a rare bovine species, which inhabits the focthill region and is seldom, 
found above 4,876 m. About this animal Prater says that with its 
huge head deep massive body and. sturdy limbs, the Gaur is the 
embodiment of vigour and strength. 'In Chitwan they seem to be 
shy anc! elusive because of persecution by human beings.' 

In National Park itself, the animal is quite rare, though some. 
have been sighted. near the foothills. I t  is quite likely that the animal 
is on the verge of extinction from the country. 

The Pygmy Hog (Sus salvanitrs) 
The Pygmy Hog, which once inhabited a large part of the foot- 

hills of Nepal and. India has now almost disappeared.. There are 
reports that this animal has been sighted in Kanchanpur. They 
are near relatives of the wild boar but barely exceed. 25 cm im 
height. They live in herds of 5 to 20, and. being nocturnal, are 
not seen easily. When forest fires break out in early summer, they 
come out. This is one animal whose status remains to be ascer- 
tained.. 

Tiger (Panthers tigris) 

Morphological Characttristics 
The tiger is a richly colourec! and heavily striped. animal. Tigm 

of Sukla Phanta are well built and larger. than that of Royal Natiotlat 
Park (Chitwan). The record is 3.3 m in length and 0.91 m in height 
at shoulder. 

Tiger entered the IUCN Red Book in 1970 as an endangered' 
and rare species, whose number in the sub-continent India, Bangla- 
desh and Nepal, was put at 2,000. In Nepal any estimate of the 
t i e r s  would be nothing but a guess. The main concentration of 
tiger, however, is in the Terai districts of Nepal as is shorn  
in Table 20. 
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TABLE 20 

DISTRIBUTION OF TIGERS IN NEPAL --- 4- 
-4 

Area Estimated Number 
of Tigers -- 

Kanchanpur 15-25 
Bardiya 40-50 
Nawalpur/Chitwan 20-30 
Rest (Scattered) 1-20 

---/--_---- 

Source : Mishra and Poppleton (1970), Operation Tiger (Typescript). 

Behaviour and Habitat 
Tigers prefer grasslands, swamps, while leopards are. forest 

dwellers. They are intolerant of heat and so seek shade at 
mid-day and lie in water to keep cool. Having kept itself 
cryptically hidden among tall grass during the day, it emerges in 
the evening to stalk its prey, lying in ambush along the paths which 
run through forest or banks of rivers. The tiger's food habit 
is diverse: wild hoar, chital, barasingha, izilgai and even fish, if 
nothing else is available. They drag the prey if it is too large 
$to he taken in a single meal. Tigers do not mind putrefied meat 
.and return to the same kill even though it is several days old. 

No man-eating tiger has yet been reported from St~.kkla Phanta. 
The female species around Rani Tal, the biggest of them all, has 
defied the hunters thus far. Tigers of Sukla Phanta do not prey 
upon the cattle, which shows that deer and antelopes are in plenty. 

'Operation Tiger 
The World Wildlife Fund has made an initial commitment of 

US dollars 132,192 und.er 'Operation Tiger' for the Kingdom 
of Nepal. This would involve proposed Royal Karnali Wildlife 
Rcscrve, Sukla Phanta Wildlifc Reservc and the Royal Chitwan 
National Park. 

A number of factors have contributcd towards the drastic re- 
duction in thc tigcr population of Nepal. The opening up of 
the forested areas of the Terai for resettlement after eradication 
of malaria led to largc-scale killing of the animals by the poacb- 
em, as well as under licence from the government. As Mishra 
.and Poppleton rightly point out: I t  necds to be emphasized 
ahat prior to 1970, when tiger shooting was banned, these animals 
could 1)e legally hunted for a paltry sum of Rs. 500. The vast 
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road development programme was another contributory factor in 
the reduction of tiger population. Uncontrolled grazing has also- 
brought about the destruction of the habitat. Development of 
roads and other means of communication and the introduction 
of modern weapons combined with a big demand for tiger skin 
in western countries, redu.ced the tiger population to a minimum. 
The preceding history of settlements in the Terai is also the. 
history of decline of tigers in Nepal. Thus in the last two decades 
the tiger, once a common animal of Nepal, has been confined to. 
a few isolated pockets. 

Besides the reduction in habitat, poachers have taken a heavy 
toll of the animals by using insecticides. 

Bardiya Wildlife Reserve 
Besides Sukla Phanta, by far the largest concentration of the 

tigers is in the Royal Karnali Wildlife Reserve - an area covering. 
468 sq. km in Bardiya District. Mishra and Poppleton say in 
their Report: 'Except for Sukla Phanta, Bardiya probably has. 
the maximum density of tigers in Nepal. Fresh signs of tiger 
were frequently seen in most parts of the area, particularly near 
Danwa Tal. For the last five years, this area has been closed for 
shooting, which extends from the foothills to the Churiya, and is 
criss-crossed by a number of rivers and streams.' 

Besides tigers, other animals seen in the area are: 

Elephants: (7-9), which are part of a migratory herd that 
move in and out of the Reserve. 

Leopard: Common near agric~!ltural lan4., mostly preying 
t!pon domestic stock. 

Deer : Four species - Chital, Samhar, Barking deer and 
Hog deer. 

Swamp deer: Once reported but is no longer seen. 
Antelopes: Blue hulls are common. 
Blackbuck: Non-existent now, though as recently as in 1973, a 

few were killed. 
Four-horned 

antelop- : Very rare. 
Serow : Known to occur along the Churiya ridge. 
Gangetic 

dolphin : Rare 
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Gavial : Common in the Karnali gorge 
Lesser 

animals: Boar, rhesus monkey, langur and jackals. 

Future prospects for this Reserve are somewhat uncertain. The 
East-west Highway wov-ld cut through the Reserve, which no 
doubt, would disturb the habitat. Another factor is the proposed 
Karnali dam, which would bring into the area thousands of 
people. The dam site actually lies 20 miles north of the boundary, 
but still it is too close to the Reserve. Major irrigation channels 
are supposed to pass through the Reserve which would no doubt 
adversely affect animals, including crocodile. 

Wild Animals of the Lowlands 

Common Rhesus Monkeys (Macaca mulatta) 
Monkeys are found everywhere, in the plains as well as in the 

hills. In the Kathmandu Valley, they are ~rincipally found in 
two 1ocal:ties a t  Swayambhu Nath and Pashupati Nath. Among 
the troops a distinct hierarchy is found. Only males are dominant. 
Another monkey, Macaca assamensis is also known to occur 
in the country and though the two species inter-breed freely in 
captivity, whether they do  so in nature is yet to he ascertained. 
The Assamese Macaque is d'stinguished from the Rhesus by 
the absence of orange red hue on its loin and rumps. Monkeys 
eat almost anything; in the spring they are seen foraging flowers 
of the silk-cotton tree. 

Etzlellt~s Monkey (Presbytis entellus) 
These are long tailed slender with greyish whitecoat and a black 

face, hands and feet. The tail may bc more than three feet long. 
They scldom colilc near huinan I~al~itation as the rhesus 

monkeys do. They inhabit a wide area from the plains to an 
altitude of 3,040 m. At night, thcy take shelter in trces and during 
thc day desccncl to the edge of villagcs to fced upon crops, 
such as potato. They live in troops of 5-6 11ut old males stray 
olrt of the troop. They keep a close company of the spotted 
dcers and give warning signals kfhencvcr a predator - leopard or 
tigcr - appears in the area. 

13ishop carried out rcsearch on the common langur monkeys 
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a t  Malemchi (Helumbu). They usually moved between 2,438 m 
to 3,657 m and lived in a mixed oak-rhododendron anc! hemlock 
forest. In one troop there were 31 animals, who spent most of 
their time on trees and  came down only at  feeding time. Langurs 
preferred. oak fruits (acorns) and d.uring winter were seen feed- 
ing upon Ilex berries. They consumec! a lot of foliage - mostly 
hemlock and for days went without water. 

Indian Elephant (Elephas maximus) 
T h e  Indian elephant is smaller than its African counterpart 

and has a maximum height of 3 m. They are found in the forests 
of Terai but their number seems to have dwindled considerably. 
There are scattered herds in Jhapa, Thori and Bard.iya. In  the 
far west there is regular migration of elephants between the 
forests of Kanchanpur and those in the adjoining forests of 
Uttar Pradesh (India). There are reports of the herd moving 
as far as  the Corhett National Park. The size of the herc! varies 
yearly and there are indications that some of the animals migrate 
regulai,ly to India. They are known to inflict fatal injuries upon 
human beings. 

Blackbuck (Antilope cervicapra) Krishna sar 
'This animal,' accord-ing to Prater,l 'is the only representative 

of the gents Antelr9~ in Inc!ia.' I n  grace and elegance, it 
is hardly matchcd by anyone else. I t  inhabits open scrul) land 
and avoic1.s forest. I n  Nepal, in the past there were large herds 
in thc west in the districts of Banke-Bardiya, and Kailali-Kanchanpur 
and though i t  is listed as one of  he animals in the Stikla 
Phanta Sanctuary, no one seems to have seen i t  in the past few 
years. Few animals are reported in Dhaka Block. In Banke 
district, 'the main blackbuck areas were Khajura and Rhoj 
Bhagwanpur and in Barcliya, Mainapokhar,' these rcgions being 
'typical 1)lackbuck country, thorny scrub jungles or open gras5- 
lands covercd with thorny shrubs and hushes'. l3lackhtlck 
habitats have heen irreversibly des~royecl. ' A s  recent as last year 
some blackbucks were sighted at Mainapolthar hut according 
to unconfirmed reports, these were shot by  poacher^'^ and in all 

1 .  Prater, S. H. 1965. The Book of the Indian Animnls.  p.  270. 
2. Singh, S. 'Black Buck-Already a 1,egend.l Newsletter No. 23. Ncpal 

Nature Conservation Society, April, 1974. 
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likelihood, blackbuck is already a lost animal, having suffered the 
same fate as the Pygmy h0,o.l 

Blue Bull, Nilgai (Boselaphus tragocamelus) 
At one time this animal having a superficial resemblance with 

the horse, was d.istributed widely throughout the Terai, and 
caused much trouble to the farmers, who could not kill it because 
of religious taboo. But the animals are now shot for meat, which 
is tur~ecl  into stlkuti (smoked and dried meat). I n  Sukla Phanta 
Reserve there are still small herds of blue bull which include 
10-20 individuals. Only males have horns and a greyish coat. 
They prefer open country to forest, feeding upon Zizyphus and 
other small trees. Nilgai, which is an antelope, deposit their 
droppings a t  the same spot, which may be a means of reassembling 
scattered members of a herd. 

In India Nilgai used to occur in vast herds in Khadar of the river 
plains, but these were hunted in largc numhers by the members 
of the Diplomatic Corps of New Delhi, and eventually led to their 
virtual extinction from these parts.3 

Swamp Deer (Ceruus dumuceli) 
Of  the deer found in Nepal, this is 'one of Nepal's rare and 

endangered animal species'. I t  is now confined in a small area 
in the Sukla Phanta, where a sizeable herd of about 1,000 is 
known to exists4 The coat is woolly varying in colour from brown 
to yellow. I t  is much prized for its antlers, and for this reason 
alone, it is still poached. 

In Sukla Phanta, in two days of aerial survey, 575 and 349 
deer were seen. In 1968/1969, Peter Byrne5 counted 1,250 animals 
in the central and southern areas of the Reserve, and this represent- 
ed the largest numl>er of swamp deer left in any areas in Asia today, 
'the Central Inaian herds being considerably reduced and the 
remainder lreing only scattered group in north U. P. and some 
areas of Kanchanpur, Kailali and Bardiya'. I n  K a t ~ h a  National 

1. Somr a!~imals have recrntly brcn sightcd in  Bardiya. 
2. Prater, S. H. O h  c i t .  p. 273. 
3. Dang, Hari. 1969. Tire Endangrrcd d n i n ~ o l s .  Seminar. November 1969. 

Conservation. p. 25. 
4. Schaaf, Dietrich. 1973. 'Barasinglla or Swamp Deer (Cerrus duvameli) 

of Nepal.' .Newsletter. Nepal Nature Co~lservat ion Society. No. 28. 
5. Byrne, Pctcr. 1970. Report No. 7 (Typescript) UNDP. 
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Park, there is a population of about 200 which belongs to a different 
race (Cervus duvauceli branderi) . 

Bhatt and Shresthal who visited Sukla Phanta in January 1973, 
have provided the information that the swamp deer population is 
distributed in three sites: 

(i) near Mahakali River west, 
( i i )  Singpur beyond the bridge over Bahamana, 

( i i i )  Sundari-Pbanta. 

I t  is obvious that the swamp deer population is a migratory 
one, but rarely do the deer come out of the Reserve for grazing. 

The habitat is typical grassland, which is a bio-edaphic complex. 
The fires are either natural or started deliberately. In the burnt 
grassland Khar (Imperata arundinacea) becomes dominant. In 
many places, one comes across dhap, the local name for water-logged 
areas. I n  such places more characteristic species are: Saccharurn 
spontaneum, Vetiveria ziznnioides, Eulaliopsis binata and Heteron 
contortus. These grasses are characteristic of water-logged or 
clayey soils. Dhak or palas (Buten frondosa), which is gregarious, 
in some places, is also indicative of clayey water-logged soils. Due 
to heavy fires, regeneration of the tree species is difficult.. 
'Like barasingha, these grasses can no longer be found in suitable 
a b u n b n c e  anywhere else.' 

Wild Buffalo (Bubalus bubalis) 
The wild. buffalo (arartn) male has scimitar like horns, which, 

may have a spread of nearly 2.4 m. 'Wild buffalo,' according 
to Prater, 'is the boldest and most savage of the species', but 
those in Kosi Tappu are reported to he :hy and elusive. They 
do, however, move long cl.istances during night for crop raiding 
in the villages. During these excursions the stray bulls come 
frequently in contact with the domestic animals. The possibility 
remains that a t  least some of the individuals in the area may 
feral. 

Wild buffalo was distributed over much wider area in the whole 

1. Bhatt , Dibya Deo and Shrestha, Trj Rumar . 'The Environment of Sukla 
Phanta.' Tribhuvan University Press. 

2.  Upreti, Biswa N. 1975. 'The Last Home of Wild Buffalo - Kosi ~ a p p u . '  
fiewslstter. Nepal Nature Conservation Society. No. 28. 
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of the Indian sub-continent, but not more than 1,500 are reportedly 
left now; of these, 700 are in th-e Kaziranga Sanctuary in 
Assam. 

In Nepal, a small herd of about 40 animals is known to be pre- 
sent in the Kosi flood plain ( T a p ~ u ) ,  not far from Biratnagar 
town. As late as in 1966, there were no less than 100 animals, 
but a sharp decline in the population set in because of encroach- 
ment upon their habitat, and due to over-grazing, poaching and 
disease (rinderpest). The floods of 1968 also destroyed much of 
the Wildlife in Tappu.l Habitat encroachment and floods threaten 
the existence of wild buffalo. 

Besides the wild buffalo, hog deer, blue bull, wild boar and 
jackals have also been reported. from the Tappu. There are reports 
of tigers but this needs confirmation. 

Plans are now und.er way to establish a wildlife reserve covering- 
90 sq. km. This would invclve acquiring land which is now 
und.er agriculture. 

The Gaur, Gaurigai (Bos gazcrus) 
Gaur or the Indian Bison is found in the foothill region and 

the hill (Churiya,) upto about 1,542 m. Its main habitat is in the 
Rapti valley, not inside the Park3 area but on the Someswar range. 
The animals occur in small numbers, though a herd of 14 was seen 
in the hills near the Harda K h o h 4  

Gaur (Botridne) usually graze in the early morning and in the 
evening and take shelter in the shade of the forest during the day. 
They are powerful animals and magnificent in build. The animal 
is now a rare and endangered species. 

Gangetic Dolphin (Plnnta~zisla gn?zxeticn) sush 
There are reports about sighting dolphn in the waters of the 

Narayani River in the Rapti Valley. The Gangetic dolphin has 
a short neck and fusiform body, which is larger in the males than 
in the females. The length varies between 2.28 m to 2.58 m. 

1. Uprrti, Biswa N. Nculslrtter .No. 28. Nepal Nature Conservation Socicty. 
Feb. 1975. 

2. Gupta, Ram Bilns oncl Mishra, Hemant 1973. The Ariotic Bufalo  o f  K o s i  
Tafiprr Region : An Ir~tcr i~n Rrfiort. National Parks and Wilcllifc Cffice. 

3. Visitor: to thr National Park on rarc occasions arc chargcd by thcsc animal:. 
4. Newtl~t ler .  Nrpal Natr~re Conservation Socicty. No. 24. June 1974. 
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F a a l e s  are usually larger than the males. They feed mostly on 
crustaceans and cat fish living in the river bottom. 

Bats 
Many different kinds of bats are reported from the country. 

The Flying Fox (Pteropus sp.) is common around Kathmandu and 
can he seen roosting during the day on trees. I n  the evening they 
fly out in search of food - mostly fruits, both cultivated and wild. 

Others like the Great Horse Shoe Bat (Rhinolophus luctus), Brown 
leaf Bat (Rhinolophus feerum equinnus), Large leaf Bat (Rhinolophus 
mncrotis), etc. have all been recorded. 

In the Arun Valley, two Himalayan Bats - the Great Himalayan 
Leafnosed Bat (Hi~osideros armiger) and the Great Eastern 
Horseshoe Bat (Rhinolophus luctus) have been found. In the case 
of the Leafnosed Bat, the nose is in the form of a leaf which is lined 
~ v i  th hairs. The nose is an organ of perception. 

Bats are remarkably adapted to see in the dark. This is due 
to the presence of some sort of a 'Radar system' in these animals. 
They send out signals, which are reflected back by objects and 
picked by ears especially adapted for this purpose. 

Mount Everest National Park 
The Mount Everest National Park, covering some 1,243 sq. krn 

of area, was first announced by Prince Gyanendra to the World 
W~ldlife Congress held in Bonn in September 1973. I t  was also 
proposed to include this natural area of 'certain uniqueness' 
into UNESCO's World Heritage List. Besides Mount Everest, 
the highest mountain in the world, the proposed National Park 
would include the Sherpa homeland, which from the ethnographic 
view point has attracted the anthropo1og;sts and laymen alike. 
Apart from Pokhara-Jomsom trail, trekking to Solokhumhu is in- 
creasing yearly. 

The proposed National Park will include the villages of Namche 
Bazar, Khumjung, Kunde, Pangboche, Dinghoche, Phorse, etc. 
and i t  will, therefore, he desirahle to 'integrate forestry and agri- 
cultural requirements of the Sherpas'. 

Vegetation 
The vegetation of the area is made up of blue pine, rhododendron 

1. Mishra, Hemant R.  1973. Mount Ecerest National Pork. 
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and birch. The deep hill sides of Bhote Kosi, Imja Khola and 
Dudh Kosi are covered with blue pine, fir (Abies spectabilis) and 
Juniper (Juniperus recurua) at altituc1.e~ of 2,743 m to 3,657 m. 

Birch and rho~~odendron forests (Rhododendron campanulaturn 
anc! R. campylocarpum) occur between 3,352 m and 3,962 m 'extend- 
ing further upwards along the upper slopes'. 

Juniper-rhocl.ocl.endron scrub (Juniperus wallichiana, Rhododendron 
anthopogon, R. lepidotum) occur between 3,992 m to 4,693 m. 

Along the river beds, Myricaria rosea, Hippophe thibetans, and SaCix 
sp. are found. Rhododendron niuale grows at a height of 5,181 m. 

Wildlife 
The proposed National Park will have varied animal life. The 

Himalayan bear is found. in the forests at a height of 3,657 m. 
Snow leopard occurs mostly above 2,743 m and preys upon blue 
sheep (Pseudois nayaur). Other animals are : Flying squirrel, mouse 
hare, jharal (Himalayan Tahr, Hemitragus jemlahicus), goral, musk 
deer, serow, wild boar, Rhesus Monkey, Grey Langt~r, Red Panda, 
jungle cat and wild dog (Coun alpinus). A number of mammals - 
Yak, pika (Ochotona roylei), wolves, foxes (Vulpes vulpes), and sheep 
'wancl-er above 6096 m to an approximate maximum of 6553 m'. 

Langtang National Park 
A National Park has been proposed in the LangtangIGosain- 

kund area, covering roughly 1,294 sq. km. The Park1 would in- 
clude such peaks as Jugal Himal (7,083 m) and Langtang Lirung 
(7,253 m). I t  will be the biggest National Park in the country 
of a varying topography from low river valleys to the high alpine 
country, with an average elevation of 9,144 m. There are also 
wide climatic variations within the area; the south facing slopes 
of Helumbu receive high precipitation, while the Upper Langtang 
is comparatively dry; here the winter temperatures may go down 
to 4-8°C. The snowline in this part of the Himalayas generally 
stays at 4,876 m-5,486 m. 

The Park boundaries include part of the divide separating the 
large river systems of east and central Nepal. They will extend 
up the Trisuli River, 'excluding villages and cultivation along 
valley bottom eastwards to the Nepal-Tibet border, Phurbi Chyachu 

1 .  Fox, J. 1973. Langtang National Park (Typescript). National Park 
and Wildlife Conservation Project, UNDPIHMG. 
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and J V O S ~ ~  Dhara, and from the southern flanks of the Gosainkund 
Langtang massif northwards to the bord.er'.l 

The park will also include all of the Langtang Valley, 'the 
heart of the park on which administrative and touristic develop- 
ment would be centred, the Gosainkunc! plateau, with its sacred 
lakes, and the ranges of high snow peaks lying north and south 
of the Langtang Valley'. 

Langtang-Gosainkund. area is a bewildering anc! bewitching 
country, very rugged with the razor sharp mountain tops, which 
send out spurs in a parallel fashion on either side. One has to 
fly through this part of the cou.ntry to see the rocky moraines, 
snowy peaks, glaciers, cl-eeply forestec! hill sides, kharkas (small 
hamlets) and, of'course, the farms, which look like a flight of  stair^.^ 

Vegetation 
I n  the Park area distinct vegetational zones are met: sub- 

tropical, temperate, sub-alpine and. alpine. At higher a1titv.cl.e~ 
mainly cushion plants and scrubs are found. At lower altitudes in 
moist habitats, especially along courses of stream, generally below 
1,524 m, Lower Temperate Mixed Broa~~leavec! forests are found. 
At about 2,438 m kharszr oak is predominant. Higher up, between 
2,438 m-3,048 m, in moist north-west facing slopes, alder, maple, 
beam (Sorbus cuspidatn) are the characteristic species belonging 
to the Upper Temperate Mixed Broadleaved Forest. At these 
altitudes, in the more exposed sites, are found small stands of hem- 
lock, which merge at  the upper limit with Abies. I n  the drier 
slopes anc! a t  much lower altitudes are few stands of Chir pine, 
which often occur in association with Quercus incana - Quercus 
lanr~ginosa. Other constituents of the oak forests are : Rhododendron 
arboreurn anc! Iyonia ovalifolia. In the moister sites, these are aszociat- 
ed with blue pine also. 

Spruce (Picen smithiann) occu.rs scatterec! between 2,133 m and 
2,895 m 'in small steep valley tributary to the Bhote Kosi between 
Langtang and Lind.e Khola'. This occurs in association with 
blue pine or hemlock, the latter festooned with lichens, epiphytic 
ferns and or chic!^, such as Pleione humilis. 

1 .  National Park Proposed: 'Twenty Qurstions and Answcrs. National 
Parks and Wildlife Conservation Project.' Kathmanc!~ (Mimrogrpahecl.). 

2 .  Bhatt, D. D. 1974. 'Langtang National Park.' JVuu1,rletter. Npcal Nature 
Conservation Society. 
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Extensive fir (Ab~es spectabilis) forests occur between 3,048 m 
and 3,505 m. Rhododendron barbatum occurs as an undershrub. Larch 
(Larix potanini) is another species which is found in the Langtang 
valley, but it never forms extensive forests. I t  occurs scattered up 
to 3,810 m, some being found near Kyangchin cheese factory. 

Birch (Betula utilis) occurs extensively on the southern aspects 
of the Langtang valley - often extending to 4,267 m. 

Two kinds of junipers are common in the Valley: Juniperus 
recurua, a tree 6-9 m high and occurring isolated and the common 
dwarf spreading J .  squamata, growing among the boulders. 

In the Langtang Valley - both 'Moist Alpine Scrub' and 'Dry 
Alvine Scrub' are met, the latter, however, being found only in the 
upper reaches of the Valley. The characteristic vegetation of 'Moist 
Alpine Scrub' includes : R. anthopogon, R. lepidotum, 3. recurzla, Lolzicern 
obouata, Potentilla fructicosa and Salix daltoniana. In  the mead.ows, Iris 
kumaonsis grows extensively. The spiny Papilionate-Caragana gerardiana 
is ubiquitous in the drier parts along with Hippophae thibetana in the 
old moraines. 

Spiny dwarf bushes are characteristic of high dry Himalayan 
valleys. I n  Langtang, Rosa sericea is found in association with Coto- 
neaster macrophylla and Berberis spp. Of course, primulas, poppys and 
gentians are the commonest flowers. In  late spring Potentilla fructicosa, 
Potentilla nureata, Fragaria nubicola ex laciata, Primula atrodenla fa, P o t ~ t l -  

tilla micropetala, Primzlla denticulata, Fritillaria cirrhosa, Meconopsis disci- 
gera and Clematis montana are in flower. The whole ground is covered 
with Rhododendron setosum and in some places with R. anthopogon. 
Euphorbia sikkimensis, a poisonous plant, flowers in the open meadows. 
On the sou.th side of the Langtang River, there are extensive 
forests of birch and a t  Kripanesa, where the Khampas have been 
resettled,' thick stands of hemolck interspersed with fir are met. 

'Wildlife 
At lower altitudes, the natural vegetation has been much dis- 

turbed, a thing which has its effect upon wildlife also. In  the 
Langtang Valley itself, a variety of wild-life is reported. I t  in- 
cludes the Snow Leopard (Panthem utlcin), perhaps now becom- 
ing rare, Musk Deer, Himalayan Tahr, Serow (Ca~ricorizis sum- 

1 .  They have sincc vacatcd. 
2. Fox, Joscph I,. 1974. 'An Ecological Survcy of the Proposed Langtal.g 

National Park.' (mimco.). 
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atraenris), Goral, Barking Deer and Leopard. In the bamboo 

forest, the Red Panda ((Ai1uru.r fulgens), is commonly sighted.. There 
is a possibility that the Great Tibetan Sheep may be 'discoverecl.' 
in the Park. Its normal habitat is an area lying at altitudes of' 
of 3,900 m to 5,300 m. In the Park itself, Tahr is the commonest 
animal but it is seldom seen below 3,352 m and higher up it may 
live near the timber line, which lies at about 5,181 m. There is 
some winter migration clown the valley from summer feeding grounds 
above Langshisha. According to J. Fox, 'Tahr living far up the 
Langtang Valley spend the summer and possibly all winter well 
above the tree line, as comparec! to those Tahr inhabiting the 
precipitous slopes above deep river valleys, where descent into 
forest is an easy matter. Males migrate down in search of females 
during mating period.. In the Langtang Valley, the total population 
of Tahr has been estimated at 100 or more, with an ad-ditional 
group of about 30 in Upper Helambu.' 

Serow ( Thar) 
This animal, a goat antelope, is found at elevations below 

3,352 m, where plenty of thick jungle and brush afford cover. 
Caughley reports locating it in dense bamboo jungle of Mailung 
Khola, where 'it reaches medium density'. 

The serow is sighted in the fir forest of Upper Bhote Kosi, 
Lude Khola and other side of Ganesh Himal. The animal is 
secretive and usually leads a solitary life. I t  is hunted, to eome 
extent, both for skin and meat. 

Musk Deer (Moschus moschf~us) 
Musk deer primarily inhabits rhodoclendron-juniper and birch 

forest at higher altitudes between 3,657 m and 4,267 m. There 
is some winter migration. Due to increased d.emanc! for musk, 
poaching of this animal is heavy. Local inhabitants, who do not 
kill the animals, report increa:ec! activity of the poachers, who lay 
traps spreading across miles and miles of territory.' Dogs are u:rd 
for tracking the animals. As the musk deer has the peculiar habit 
of dropping faecal matter at the same place, it gjves a clue to the 
poachers. The usual method of trapping is to construct a low fence 
of branches some 1 m in height extending across a hillside for a 

1 .  Blower, John. 1974. 'Poaching of Musk Deer. Newsletter. Nepal Nature 
Consermt'on Society. No. 22. 
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WIId Life 

1. A tranquilized tiger waking up in the 
Royal Chitwan National Park. 

(Photo: Dietrich Schaaf) 
2. Snow Leopard (Panthera uncia) is report- 

ed to occur in Langtang valley during cer- 
tain masons. (Photo: WWF Hoskixlg) 

4 2 )  
3. (a) Four-horned Antelope (Tetrucerus qua- 

drIcomis), @) Smow (Capuicornis sumatra- 
em&), (c) Blackbuck (Antiiope ceuvicagra), 
m w  S ~ ~ ( O V ~ S  a m ) ,  (B) -la- 

ygn tahr (Hernt t~@m!~hScus) ,  (0 Sam- 
bst (Cdrvas unicolor), (g) Swarnp deer (Cer- 
WS Bum&.). 





6. (a) Butterflies visiting flowering trees. 
Doides aecus, Delias agostina, Deiim des- 
combesi, Delias aglaia, Chilasa epyrides, 

(b) ~uttedies of Hilltops. Tei~opabus impc- 
~diatis, UkStina namn, Delias thysbe, Polyure eu- 
dumimus, Polyura dalon, Hebomola ~laucippe. 



t 
7 .  Wild Buffalo (Bubalus bubalfsr 

(Photo : \KWF) 



10. The Pit Viper (IFimeresuvus aworabris) 
is common in the Kat-hmnuldu Valley. 

(Photo : Brian F. C. Sennitt) 

3 1. The common Langur Monkey. 
(Presbytis entellus) 

(Photo: John Bishop) 





Vegetation 

1. Native forest-Dense stands of fir and 
hemlcck still line the upper Langtang Khola 
in proposed Tkngtang National Park. 

2. Mixed forest of Schima-Casranopsis, higher 
up chip pine. 

3, An O~chid (Y& sp.). 
4. (a) Bolerm sp., an dibk fungus found 

growirkg in t b  pine forest, Clttocysd sp., 
(Photo: S.C. Siqgh). (c) AgPrrIc1~5 ConpsirrOs, 
the mushroom which makes its appearaneG 
as soon as rains set ia. (d) &@~hrra psocrrs. 

(Photo: s. C. sill@ 





3. Castanopsis tribulofdes (Katush). 



7. Spermudictyon suaveolens. 
(Hamiltonia suaveolens) 



19. Pedicularis sp. 

12. RidosrtIlarln cashmiriaria sch. 

13. BbtrycCiwm lan~tgiiw~unt well. 

11. Fragaria idica. 
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distance of up to about 914 m. Small gaps are left in the fence a t  
intervals of 18 m to 45 m in which are set rope nooses attached 
to small saplings which are bent over and secured to a trigger 
mechanism incorporated in a platform of sticks. An animal pass- 
ing through the gap actuates the trigger mechanism, thus releas- 
ing the sapling which draws the noose tight either around its 
neck or legs, depending on the way in which the snare has been 
set. I t  is then held until i t  either dies of strangulation or the 
owner of the trapline finds and despatches it. This system of: 
trapping is particularly destructive and wasteful, since it is indis- 
criminate and kills both males and young, although it is only the 
mature male which carries musk. 

Musk is purchased. from the poachers by traders in Kathmandu, 
Jumla, Pokhara and other centres a t  about Rs. 400 per tola (about 
12 grams). It is then sold to the exporters a t  a price three times this. 
Single deer may yield 36-48 gm of musk and so it is obvious that 
the profits fi-om this illicit trade are sulxtantial. There is some 
smuggling of musk fi-om across the border (Tibet), where it is com- 
monly obtained on a barter basis (1 2-24 gm of musk = wrist watch). 

Wild Sheep 
Blue Sheep (Pselbdois nnyur) has not been sighted but it may 

be found within the Park area. 

Wolf (Choug~, Carl is lubus) 
These occur in packs or singly on ridges above the Upper Bhote 

Kosi and in the Gosainkund region. 

Leopard (Patlthera bar[lu.~) 
It  is found. over a large area right up to the timher line. The 

animal is trapped 1,y the local inhall'tants by stone traps. Besides 
domestic animals, it preys u:Jon musk decr, barking deer, Goral, 
sheep and goat. 

Trapping of Leopard 
Traps are reg~~larly employed for capturing leopards which be- 

come a menace to livestock and poultry. Leopard is lured into a 
trap with two compartments each fitted with a trap door. A goat 
is kept tied in the inside compartment and when the animal enters 
the cage, it touches a wooden stick, which makes both the doors 
shut simlrltaneollsly. 
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Leopards eat a variety of food - deers, dogs, monkeys, porcu- 
pines, birds, reptiles, rodents, crabs, etc. Their chief natural enemy 
is tiger. 

The Cat-Bear or Red Panda (Ailurus fulgens) 

The Red Panda, locally called Bhaloo Biralo (Wah donka in 
Tibetan), belongs to the sub-family Procyonidae of the Carnivores. 
I t  has a cat-like white face with a chestnut red furry coat. It is 
distributed in Nepal eastward to Sikkim and southern China. 
I t  inhabits bamboo and fir forests and is one of the animals which 
a visitor to Langtang comes across commonly. In feeding habits, 
it eats besides the bamboo shoots, small birds, rats and mice. It 
is also reported to catch fish, for which its claws come in handy. 

The Red Panda has been over-exploited by the poachers who 
find a read.y market for this animal, which when kept in capti- 
vity, is a nice pet. In Nepal, it has now been put on the pro- 
tected list. 

Snow leopard, listed animal, is hardly seen, though there is a 
possibility that it occurs in Mailung Khola. Its main prey is blue 
sheep which, according to one source, 'are sometimes seen on 
the Chinese side of Chilrne Khola (Janjink) and may therefore 
occasionally stray into the Nepal side of the Valley'. 

Wild boar is a common animal in the forest and scrub, and it 
causes much damage to crops, including potatoes, the principal 
crop of the area. 

Both Assam Rhesus monkeys, and Langur monkeys have been 
recorded. 

Barking deer is the commonest animal. I t  is a hardy, adaptable 
=pecies, inhabiting both forest and scrub land. 

Goral, often called goral thar, is another common mammal. 
I t  is a goat-antelope living in the forest and scrub, coming out in 
the clearings in the morning and evening. 

Mouse Hare, Rock Rabbit (Ochotona roylei) 
This animal is common at elevations between 3,350 m and 

4,900 m. It  is the size of a water vole with a round whiskered 
face. I t  is mostly found at  about 3,657 m during summer. It 
changes its coat - dark brown to grey. 

Martens (Martes sp.), weasels, civets and Orange Bellied 
Squirrels (Lokharke) are common in the forest area, between 914 m 
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.and 2,743 m. They are nocturnal animals and are found in the 
:Shivpuri range. 

Flying squirrel, locally called udne musa (Petawista albiuenter) is 
:an inhabitant of oak-rhododendron forest, eating mostly nuts and 
ifruits. 

. There are no reports of fish, but snakes and ambhibia have 
-been recorded. Bamboo Viper (Trimeresurus gramineus), and frogs 
(Rana polunini) have been reported from Langtang. 

.Bird Life 
The Park has a rich bird life. Besides the 40 species of birds 

recorded by Polunin, who came with the Tilman expedition in 1949, 
Fox has added 181 species. Along the river courses and streams, 
'Red-start is common. Himalayan choughs, wild crows, Wagtails 
and Snow pigeons are the birds which are quite common in upper 
Lang tang. 

In the Nepal Himalayas, Ungulates (grazing animals) can be 
ifound right up to the snowline. One of the most important 
.animals in these parts is the Himalayan Tahr, locally known as 
jharal (Hemitragus jemlahicus). Of the other animals, the Great 
'Tibetan Sheep or Nayan is rare, but the Jharal 'an evolutionary 
.link between the sheep and goat' is still fairly common.1 

Jharals are excellent climbers and can be seen grazing in 
precipitous cliffs. During the cold season, they descend as low as 
2,133 m and it is during this period that they are hunted. Their feet 
are well adapted to climb; their soft hoof pads, callused hocks 
and breast help them 'to traverse near vertical cliff faces and leap 
from one narrow ledge to another to outdistance their hunter or 
predator unwilling to risk a thousand feet (305 m) tumble'. 

Tahrs are gregarious animals. Observers have recorded herds 
upto 20 individuals in Khumbu at an altitude of 3,962 m in 
October. 

Jharals have short and close set horns which may reach 17 
inches in exceptional specimens. The meat of the female Tahr 

1 .  Mishra, Hemant and Weber, Will. 'The GrazingAnimals of thc Hima- 
,layas.' The Rising .Nepal. August 30, 1974. 

2. Flcming, R.  L. 1974. 'A Note on the Himalayan Tahr in the Kliunbu.' 
Newsletter. Nepal Nature Conservation Society. No. 22. 
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is excellent but that of male is musky or goaty. The animal is. 
poached heavily. 

Blue Sheep (Psslidois tzayaur) 
Blue sheep shows resemblance to both sheep (Ovis) and goat 

(Capra) , which is found 'at alti tud-es of 1 5000 ft (4572 m) to 1 9,000 ft,. 
(5791 m)'.l I t  inhabits remote and barren areas beyond the main 
Himalayan range, above the treeline. In  Nepal they have been 
recorded from many places - on the western and southern flanks of' 
Dhaulagiri, along the upper reaches of the Arun river, Jumla,. 
Humla and Langtang. Sizable herds are known to occur in Shey- 
Gompa in Dolpo district and in Dhorpatan area, where private. 
parties arrange hunts. 

T.he animal gets its name from slaty blue colour of the males 
in winter. At close quarters they look like sheep. According to. 
SchaLler,'they seem to avoid woody terrain, being usually found above. 
thickets of juniper, birch and stunted trees that make the timber-. 
line - at altitudes above 3,500 m and upward at  least 5,000 m'.2- 

Schaller watched 48 individuals in the Upper Kung Chun 
valley, and noted that they move up the mountain when herds-. 
men become active in the Valley below. The 'Courtship Displays' 
compr;sed curling of lip, low stretching, kicking, stretching and 
penis into mouth. 'Aggressive Displays' included. broad-side. 
display, horning, vegetation, jerking and lunging, head shake,. 
jumping, butting and chasing. Males of sheep (Ovis) and goat 
(Capra) behave differently when they meet their opponents. Sheep- 
run at each other sometimes from a distance, producing quite 
an impact. Goats, on the other hand, stand bolt upright, then 
lunge forward against the horns of the adversary. In this respect, 
Blue Sheep resemble goats. 

Blue sheep feed upon dead vegetation and also on gcayses, such 
as Festuca, Trisetum and Panthonia. They are also seen feeding upon 
legumes (Thermojsis barbata) and various shrubs: Berberis, Cotoneasler 
and Ephedra. 

The herd at  Shey Gompa are tame as they have received com- 
plete p;.otection from the Lamas. Around Shey Gompa, a country 
of rolling hills, 'animals occur in groups of 20-30'. The proposed 

1 .  Burrard, G.  1925. Big Gnme Hunting in the Iiimalayas and Tibet.  Herberh 
Jenkins. London. p. 80. 

2. Schaller, George B. 1973. Jour. Bomb. Naal: Hist. Soc. 69 (3) : 523-537. 
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Shey Gompa Wildlife Reserve would provide further safeguard to 
these animals. In other parts, however, there is need to regulate 
hunting anc! curb the activities of poachers. 

'The Great Tibetan Sheep (Ovis ammon hodgsoni) 
This animal reportedly occurs in eastern Dolpo. I t  is also 

known as Macro Polo's Sheep in some parts, and is a true sheep. 
I t  had a much wider distribution in the past, having been observed 
by J. D. Hooker along Nepal-Sikkim border. 

Of the animals fov.nd below the treeline, is the Yellow-throat- 
ed Himalayan Marten (Martes _flavigula). I t  hunts squirrels, mice, 
hares, pheasants and partridges and., occasionally, even small deer. 
I t  varies its diet and when need arises, does not hesitate to eat 
snakes, lizards and insects. I t  is essentially an animal of the tem- 
perate forest and usually hunts alone. 

Himalayan Striped Squirrel (Callosciurus macclellandi) 
Himalayan Striped Squirrel is a small mammal -about 5 inches 

in length from nose to the base of the tail. I t  has a distinctive 
black-brown coat with stripes on its back. I t  inhabits temperate 
forests and feeds largely upon berries, particularly of Ribe.5. 

An interesting aquatic animal -the Web-footed Water Shrew, 
known previously from West China and Sikkim has also been 
.discovered in the Aru.n Valley area. This small rat-sized animal 
is highly specialized for aquatic life in the fast flowing streams. 
T h e  body shape closely resembles that of the otter; there are 
suction claps on the bottom of the feet for gripping wet slippery 
rocks and the nose and feet are supplied with highly sensitive hairs 
which help the sightless animal find its prey of aquatic insects. 
I t  is reportedly found at  2,130 m in one of the tributaries of the 
Arun Valley. 

The Scaly Ant Eater, Pangolin, Salik (Manis pentadactyla) 
An odd looking animal, 'the Chinese Pangolin', which has a 

long cylindrical body covered with scales (in fact greatly flattened 
hairs) is found in the Langtang Valley as well as in eastern parts 
of the collntry. I t  is captured or killed by smoking the hole or 
flooding i t  with water and is frequently brought to Kathmandu 
by people from the eastern hilly districts. I t  lives in hurrows, 
which it digs with sharp claws. I t  can climb trees well and is 
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nocturnal. When sensing danger, its whole body curls into a ball- 
like shape. Its food consists of vegetative shoots and ants, which 
it digs out from the ant hills. I t  does not survive long in cap- 
tivity. Decoction of these animals is used as an aphrodisiac. 
Pangolin meat is edible, and is supposed to be of medicinal value. 
Chiefly, leopards prey upon it. 

Tourism 
Langtang National Park is an area of rich natural beauty, un-. 

paralled for alpine flowers. The  Valley has an average altitude 
of 3,048 m, dry and mountainous with extensive pastures. The- 
area is of considerable religious importance also, for there are. 
many sacred lakes here - the Gosainkund - which is the largest 
of the three, looks like a green jade at  about 4,380 m. The lake. 
is sacred to all the Hindus, who visit it Ey hundrec1.s every year 
- particularly during the months of August and September. I n  
fact, the Gosainkund itself would be an  ideal spot for the tourists 
once trekking facilities are improved. 

Trekking 
There are many ways to travel in to Langtang Valley - trekking, 

flying by STOL and helicopter. I t  has lately become increasingly 
popular. A trek to Langtang and back, usually takes about two, 
weeks. One could take either of the two routes -an easterly 
route, which is the more difficult of the two because of the high, 
pass of Canja La (5,119 m) and more easier western route b y  way 
of Trisuli, a town about 77 km away fiom Kathmandu, and 
connected with the lattei by a motcrable road. From Trisuli, 
the trek goes north. The first big village is Syabrubesi, which is 
reached after three days of hard walk from Trisuli. The village 
lies at the confluence of two rivers - Langtang and Bhote Kosi, 
which then become T~isuli  River. From Syabrubesi, thc path 
leads through steep grassy slopes, until at 2,438 m, a Sherpa village 
is reached. From here, the trek is less steep. The principal 
settlement is in Upper Langtang - a t  Langtang Village. I t  has  
about 30 houses, including an old monastery. Situated at a height 
of 3,352 m, the people are bhotiya Tamangs, whose main occupa- 
tion is agriculture and animal husbandry. The establishment 
of a cheese factory has helped the local people economically. A. 
little way lown is the new Khampa settlement at  Tcherpa Nesa. 
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The Kharnpas live in neat wooden houses, the insides of which 
remind a visitor that the inhabitants are culturally distinct from 
the local Bhotiyas. Their population does not exceed 100, mostly 
males. Khampa is a nondescript word, used freely for Tibetan 
nomadic tribes, some of whom a t  least in the past, indulged in 
highway robbery. In the wake of the disturbances in Tibet in the 
late fifties, some groups entered Nepal to seek refuge. The  group 
now a t  Tcherpa Nesa originally lived in Manang and it is only 
in 1971 that they moved into Langtang and settled down to  farm. 

The establishment of the National Parks and Wildlife Conser- 
vation office has created a sense of awareness among local popu- 
lation for nature conservation, but with a large herd of yak 
and sheep and an  increasing pressure upon the local forest for 
firewood and timber, the future of the Park is uncertain. Exces- 
sive grazing by sheep has created the problem of sheet erosion 
and the fact that the authorities across the northern border do not 
allow livestock to enter their territory, the pressure on the local 
grazing grounds has become all the more serious. 

Game Animals 
The forests of the Terai and duru shelter some of the finest game 

animals. During the Rana regime, the ruling family possessed 
carte blanche authority to shoot wild animals. And how effective 
they were in using this prerogative is evident from the following 
account of shikar : 'In one hunting expedition, Jung Bahadur 
killed 21 elephants, 31 tigers, 7 stags, 1 rhinoceros, 1 boa cons- 
trictor, 1 1  wild buffaloes, 10 boars, 1 crocodile, 4 hears, 20 deer, 
6 pheasants and 3 leopards.'l 

Three successive generations of the British monarchs have shot 
in the Nepal Terai. King Edward VIT, when he visited Nawalpur 
in 1886, bagged 23 tigers, 1 leopard and 1 hear. His son, King 
George V, shot 'in one day in Chitwan' 10 tigers, 1 rhino and 1 
bear, in 191 1 .  The Dukc of IVjndsor, Prince of Wales, visited 
Bhikana-thori (Nawitlpur) in 1921. At the end of shikar, he was 
presentcd by Maharaja Chandl-a Shumsher the following hirds and 
animals-'all destincd for the London Zoo1og;cal Gardens'." 

1 .  .Junk, Padam. Life of Jung Bahadr~r, as quotcd b y  D. D. Bhatt in 'Wildlife 
in Nepal and its Prcscrvation.' Vasrdhn. 1958. 1 ; p. 12. 

2.  Ellisorl, Bcrnard. 1925. H. R. H. The Prince nJ hies's S'orl in India. 
London, Heinemann. 
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1 Baby elephant 4 
2 Rhino calf 1 
2 Leoparc! cats 1 
2 Himalayan black bears 4 
1 Leopard (Black) 1 
1 Tiger 4 
1 T~be tan  fox 4 
1 Mountain fox 2 
2 Sambhurs 4 
1 Thar  
1 Unicorn sheep 2 
3 Musk deer 10 
1 Four-horned sheep 3 
1 One-hornec! Tibetan Shawl 1 

Goat 
2 T~betan  Mastiff 

Tibetan Mastiff Pups 
Monitor 
Python 
Nepali Kalij 
White-crested Kalij pheasant 
Mona1 pheasants 
Cheer pheasants 
Koklass pheasants 
Chukor partridges, Swamp 
partridges 
Green pigeons 
Bronze-winged doves 
Great Indian Adjutants 
Hawk 
Pea fowl 

In  the course of the shikar, the Prince shot 17 tigers, 10 rhinos, 
2  leopard.^, 1 bear, 7 jungle fowls, 2 partridges, 15 snipe, 1 pea- 
cock, and a hamadryad - all during a period of 8 days. 

Royal Hunts 
The Royal Hunts (a  thing of the past) were quite a spectacle. 

Scores of elephants were employec! to ring the animal after it had 
succumbed. to the bait-a buffalo. Expert shikaris went on probing 
rides through the dense jungle and once they hac! locatec! the 
animal, word was sent to the camp. The  tiger preferrec! to lie down 
in the su.n after it had feasted on the bait. The  process of ringing 
the tiger 'started with erecting a wall of white cloth about 4 or 5 ft. 
(1.2-1.5 m)  high; then the trained elephants go into the ring 
and  move around in the bushes anc! thickets. Once the tiger is 
disturbed, it always makes an angry growl. Thus we finally know 
that the tiger is in our ring and everyone becomes alert. Seldom 
are we unlucky enough not to locate it'.l 

Ellison's2 accotmt of a Royal Hunt is interesting: 

I .  Shah, M. B. B. 1967. A Handbook of  Big Game Hunting. Katl mar.c9.u. 
2. Ellison, Bernard. 1925. Op. c i t .  p. 10. 
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' . . . . Again and again he is driven 0u.t only to such cover 
in the long grass away from the guns. A shikari climbs a tree 
and pelts him with stones. The  manoeuvre succeeds and once 
again we get a half length view of the tiger as he makes a spring 
a t  his tormentor in the treetop. The  ring closes in upon him 
but with a roar he dives into long grass: another roar and he 
shows quite near the Royal howdha. A moment's suspense and 
H R H  fires, anc! a seconc! afterwards two more shots ring out. 
The Prince has hit the tiger who though mortally wou.nded, has 
plenty to go in him and charges to the opposite sic1.e and is buried 
once more in the heavy cover. The ring closes in; a shot rings 
out and the tiger rolls over dead.' 

Trapping of Wild Elephants 
Wild elephants were once clistribvted over a much more wider 

region; in the middle of the last century, they were regu.larly cap- 
tured. by 'lasso' method. in the neighbourhood of Hetauda. The  
wilc! elephants came all the way from the east (Morang) and en- 
tered one of the valleys leading into Makwanpur. After making 
sure that the herd had moved into the valley, the latter was sealed. a t  
the two ends. A large posse of army was d.eployed to drive these 
into a valley and incessant firing and beating of d.~w.ms were em- 
ployed to frighten the wilc! elephants, which were u.ltimately lassoed. 
With the help of expert domesticatec! elephants, the captured ani- 
mals were tired out 'by running and pulling against the ropes, as 
an angler lets a large fish play anc! rlln off with the line- before 
he attempts to land him'. 

Jung Bahadur was very interested in the capturing of wild ele- 
phants, a fact which is given credence when one goes throu.gh the 
accol!n t of Oldfield : 

'. . . shortly before sunset, as I was sitting outside my tent smok- 
ing a cheroot with General Ranu.d.ate Singh, Jung returned to 
camp, bringing with him in triumpll a fine female elephant, which 
he had caught after we left him. He had. come upon a small 
herd of them, bl!t only succeeded in separating and securing 
this one. The lasso having been well secured round her throat, 
one end of the long rope was fastenec! to one large tame elephant, 
who went before, leading the way, while the other was, in the 
same way, fastened to another large tame elephant (Jung's own 
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on which he was seated), who followed in order to administer 
a push or prod with his tusks as  a reminder in case the newly 
captured one jibbed or objected to go on.'l 

I t  seems that the method of capturing the wild elephants through1 
driving them in a valley, firing volleys at them to force them up 
the valley and the use of domesticated elephants- whose expert 
mahouts threw ropes around the necks of the wild beasts-all unique 
to Nepal, are a thing of the past now. There are a few elephants 
which enter the territory in the east and west, but there is no sizable 
population of elephants in the country. 

Principal National Parks/Wildlife Reserves and the wild animals 
which can be viewed here have been given in Table 21. 

TABLE 21 

Park/ Wildlife Reserve .4ren Wildlqe 

1. Royal Chitwan 
National Park 533 sq. knl Rhino, Tiger, Leopard, Sambar, 

Barking Deer, Bison, Sloth Bear, 
Chauka, Spotted Deer, Wild boar, 
Crocodile, Gangetic Dolphin. 

2. Thakur Dwara 363 sq. krn Tiger, Sambar, Spotted Deer, 
(Bardi ya) Leopard, Laghuna, Barking 

Deer, Blue Bull, Blackbuck, 
Crocodile. 

3. Sukla Phanta 155 scj.  km Tiger, Leopard, Elephant, 
(Kanchanpur) Swamp Deer, Spotted Deer, 

Sambar, Laghuna, Barking Deer, 
Blue Bull, Wild boar, Porcupine, 
Rhesus monkey, Langur 
monkey, Blackbuck ( ?), Pigmy 
hog (?). 

4. Lnngtang 1,294 sq. km Musk deer, Coral, Jharal 
(Propooed) (Tahr), Srrow, Red Panda, 

Yak, Snow Leopard, Wild 
Sheep. -- -- -- 

(Contd . )  

1.  Oldfield, H. Ambrose. Skpt~hps in ,V$al. Cosrno Publicaticra, Dclhi 
(Reprint). 
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TABLE 21 (Contd.) 

C _ _  
-- 

5.  Kosi Tappu 31 sq. h Wild buffalo, Tiger, Hog Deer, 
Spotted Deer, Blue bull, Wild 
boar, jackals. 

-----+-- - - 
6. Mt. Everest 1,243 sq. krn Snow leopard, Black bear, Red 

National Par tk Panda, Wolf, Weasel, Marten, 
(Proposed) Pika Mouse, Himalayan Tahr, 

Blue Sheep, Goral, Scrow, Musk 
Deer. - - . -- 

7. Lake Rara 104 sq. km Leopard, Himalayan bear. 
(Proposed) -- a -4 

8. Shey Gcmpa 413 sq. km Blue Sheep. 

In Nepal, the following animals and birds have been givenA 
protection and their hunting is completely prohibited: 

Animals 

1 .  Rhinoceros (Gninda) 
2. Wild elephant (Jungali Hathi) 
3. Wild buffalo (Arna) 
4. Clouded Leopard (Dhaume Chitwa) 
5. Snow leopard (Hiun Chitwa) 
6. Musk deer (Knsturi mriga) 
7. Wild yak (Jtrtlglee Chauri gai) 
8. Bison (Gatrri Gni) 
9. Blackbuck (f i ishna saat) 

10. Four-Horned Antelope (Chnuki, Chauka) 
1 1 .  Swamp deer (Bnrasinga) 
12. Great Tibetan Sheep (Naynn) 
13. Chiru or the Tibetan antelope (Pantholofis hodgsom) 
14. Brown bear (Rnto bhalu) 
15. Gangetic Dolphin (Shosh) 
16. Red Panda (Hokarpa or Habri) 
17. Pygmy hog (Snno bandel) 
18. Hispid hare 
19. Scaly anteater (Salik) 
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Birds 

1 .  Impeyan pheasant (Danphe) 
2. Crimson-horned pheasant (Monal) 
3. Lesser Florican (Phakras, Sypheotides indica) 
4 .  Great Hornbill (Dhonesh, Tokus birostris) 



Chapter VIII 

Fish and Herpetofauna 

'Comparatively little information has been recorded in regard 
to the fishes of Nepal.'l Some account is, however, found in the 
writings of Gunther'z Regan,3 Hora4 and Menon. Gunther had 
access to Brian Hodgson's, as well as Buchanan Hamilton's (later 
known as Sir Francis Hamilton) collections, which had been depo- 
sited in the British Museum. 

Edward Migdalski of the Peabody Museum at Yale (U.S.A.) 
collected fish in 1948, both in eastern (Kosi river system) and 
western Nepal (Karnali and its feeders). This collection is in the 
Indian Museum a t  Calcutta. 

A sizable collection of fishes was made by Swan 'during the Cali- 
fornia Himalayan Expedition to Makalu in 1954'. Swan collected 
amphibians and reptiles also, which have been described by Levi- 
ton, Myers and S ~ a n . ~  

I .  De Witt, Hugh. 1960. 'A Contribution to the Icthyolcgy of Nepal.' 7 (4) : 
61-68. Stanford Icthyological Bulletin. 

2. Gunther, A. C. L. Gotthild. 1861. 'List of Cold Bloodcd Vrrtebrata 
col1ec:ed by B. H. Hodgsoll Esq. in Nepal.' Proc. Zool. Sod. London, pp. 213-27. 

3. Regan, Charles Tate. 1907 ( b  ). 'Reports on a Collection of Batrachia. 
Reptiles, and Fish from Nepal and the MTestern Himalayas.' Rec. Indian Mu. Vol. 
1, pp. 157-58. 

4. Hora, Sunder Lal. 1937 (a). 'Notrs on Fishrs in the Indian Museum 
XXIX on a Collection of Fish from Nepal.' Rec. Indian Miu. Vol. 39. pp. 43-46. 

5. Mcnon, A. G. K. 1949. 'Notcs on Fishes in the Indian Museum XLIV. 
Fishes from the Kosi Himalayas, Nepal.'Rec. Indian Miw. Vol. 47 pp. 237-87. 

6. Lcviton, Alan E, Myers, George S. and Swan, Lawrence W. 1956. 
'Zoological Results of the California Himalayan Expedition to Makalu, Eastern 
Nepal. I.  Amphibians and Reptiles.' Occ. Pap. Nut. Hist. M u .  Stanford Unia. 
No. 1. 18 pp. 
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Alan Taft, Fisheries Adviser to the United States Operations 
Mission in Nepal (now US/AID) spent three months in Nepal 
in 1955. He made collections in the Kathmandu Valley and near- 
by areas, as well as in Pokhara, Trisuli, Simra, Birgunj, Birat- 
nagar, Chattra, etc. His report1 listed not only tlie known fishes 
d Nepal, but also dealt with 'fisheries development of Nepal, both 
present and potential'. 

Taft's checklist includes 94 species. He prepared his list on 
the basis of publications of Hora, Regan and Menon. He also 
went through the Migdalski collection, which was identified by the 
late Dr. Sunder La1 Hora. 

Of  the Nepalese collections in Calcutta, Menon's is fi.om 'Kosi 
Himalayas in Nepal'. I t  is not known, however, to what extent, 
the Kosi of which there are seven principal tributaries, has been 
explored.. Swan's collection points are along the Arun river, and 
its tributaries. 

Taft visited both east and west Nepal. From Simra he flew 
eastward to Biratnagar, and observed the great number of ponds 
that dot the landscape in this region. He  also 'jeeped' to few places 
in the vicinity of Biratnagar and Chattra-a point where the Kosi 
river leaves the hills and enters the flat Terai. He  has emphasized 
the great potentiality of the Terai for fisheries development. 

De PVitt, who had access to both Taft and Swan's collections, 
reported some new species. His checklist contains 102 species of 
fishes, belonging to 21 families. 

Common Fishes 
In the Terai many hinds of carp and cat fishes are found, in- 

cluding the well-known ca1la, rohu and bowari. The fish ponds are 
mostly of small size (less than 2 acres), and they contain many 
precl.atox-y fishes (cat fish and murrels). Barn (Macrognuthus aculea- 
tus) is founc! throughout the Terai. It goes to the ocean for breed- 
ing. 

Taft suggested the introd.uction of Tilapia in the Terai, a sug- 
gestion which is quite unacceptable to the Fisheries Department, 
as it would drive out all the indigenous species. T h b  fish is a 
mouth breeder, and as such, breed? prolifically, becoming a nuis- 
ance in a short time. 

1. Taft, Alan Cowie. 1955. 'A Survey of the Fisl~cries of Nepal, both Present 
and Potential. Kathmatlclu.' p. 34 (Mimrographrd). 
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Although there are great possibilities for expansion of fish cul- 
ture in the Terai, low price and absence of a steady market has 
,stood in the way of fisheries development in this region. Lately, 
Kathmandu has developed into an important market for fish from 
the Terai. There is great demand. locally for rohu (Labeo rohita), 
catla (Catla catla) and bowari (Ompok bimaculatus), a Cat-fish. 

Often one finds in the Kathmandu market, asla (Oreinus rich- 
ardsoni) , murrel (Channa orientalis), a small carp (Barbus stigma) and 
species of Pzlntia and Silver Carp (Hypopthalmys mol$ix). Trisuli, 
Indrawati and Sun Kosi rivers are well stocked. with asla, malueer 
(Sahar) and other species. As these rivers are well within a few 
hours driving distance from Kathmandu, there is a possibility that 
fishing as a sport will develop in the near future. O n  rare occa- 
sions, asla from Kulekhani and Godavari also appear in the rnarket 
of Kathmandu. During the rains small asla- 12.7 cm to 25.4 cm 
are caught in the Bagmati River also. 

At Balaju, a place well known for its twenty-two water springs, 
two or three types of native carps (Barbus sp.) including the 
'gamey mahseer' are found. The fish tanks pr0vid.e an attractive 
sight to the picnickers that throng the place on week-ends. 

Pokhara 
Pokhara valley is fanlous for its many lakes, of which Phewa 

is the most famous. In  Pokhara, there are 'several kinds of native 
carps in the lakes, rnost of which mature a t  under six inches'. 
Besides, murrel, garfish and spiny eels are also found. Mahseer 
(Tor tor), and asla abound in the lakes of Pokhara, and both of 
these are good game fishes. 

Besides Phewa, there are five other lakes in the Pokhara valley. 
Rupkota Tal  and Begnas Tal are two large lakes, situated some 
distance away from the Pokhara town. I n  both, mahseer is the 
.common fish. 

Asla is a common fish that inhabits the rivers of Nepal Hima- 
layas - 'from 610 m upto 6035 m'. It is available round the 
year. 

Many of the fishes of Nepal have a common distribution with 
those in the plains of India. T o  cite an example, Barbus chagunie 
has a common distribution 'from Orissa throughout Bengal, Assam, 
Bihar and N. W. Province to the Punjab'. This fish is found in 
Nepal also. But there are some species, e.g. D$lychus annandalei, 
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which has been called 'Nepalese fish', and, presumably, having a 
local distribution only. 

The Fisheries Department has introduced. into the country, mirror 
carp which is almost without scales when mature. I t  has proved 
a great success. 

Government fish farms have been established a t  Hetauda, 
Parwanipur, Bhairawa, etc. (all in the Terai) to produce fish for an 
expanding market in the urban areas. Many farmers in the Terai 
have also gone in for fish farming and good possibilities exist for 
the cultivation of the Chinese grass carp in the temperate parts 
of the country. 

Fish pond culture in the Terai is prevalent, particularly, for 
raising carps. Those cultured are : catla (Catla catla), mrigal 
(Cirrhina mirgala), rohzl (Labeo rohita) and lately, the European Carp 
(Cyprimls s p . ) .  

Known collections of Nepalese fishes are in the British Museum 
and the Indian Museum, and at Stanford (U. S. A.). A good collec- 
tion is also present in the Tribhuvan University at  Kirtipur. 

A check-list of fishes of Nepal is given in Appendix B. 

Game Fishing 
In Nepal, various methods are employed for fishing, viz. line, 

trammel nets, gill nets, cast nets, etc. Spear fishing is also reported. 
Poisoning of water is commonly practised, a method which pro- 
duces a big haul of fish. Use of explosives is on the increase, 

A 

A-Schizothornx plagiostnmrcc H - ~ k c l .  (Latcral Vicw) 
B-Ventral Sidc of head of S.  plagiostomr~s to show 

adhesive disc. 

B 

a thing which has endangered fishing grounds. Thc most impor- 
tant indigenous sporting fish is the mahsser ( T o r  tor), which thriva 
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best in fast flowing cold waters. The local trout (Schirothorax 
orienus) is also an equally good sporting fish: both take fly and  
may reach a length of 20 inches. Schizothorax, of which three species 
are thus far recorded (S. molesworthii, S. plagiostomus and S. richard- 
sotzi), all locally known as asla, is a much prized fish. The distribu- 
tion of one fish species (S. plagiostomus) is wide, having been collected 
at  2,743 rn a t  ,Jomsom (Mustang District, Dhaulagiri Zone). 
Though these fishes are known as 'snow trout', they are not real 
trouts, but are sporting like the Red and Brown trouts of India. 

In the Kathmandu Valley, as elsewhere, hile (Ophiocekhalus punctat- 
us) along with sirzgi (Heteropneustes fossilis) is caught by net, as 
well as by an improvised roc! made of reed. Shresthal has des- 
cribed a new species of Lekidocephalichthys, L. nepalensis. This parti- 
cular species has 'no bony spine beneath eye'. Otherwise, it seems 
to be identical to L. guniea. 

Attempts have been made by the Department of Fisheries to 
introduce the well-known rainbow trout, but thus far the success 
is partial. 

There are many excellent fishing spots in the country and one 
can fish in one or other part of the country during October and 
May. For mahseer, the ideal months are April and May, whefi 
the rivers carry large amou.nt of melted snow. 

All the big rivers of Nepal, such as Kosi, Karnali, Gandaki 
and Mahakali, have good fishing waters, but the nlost famous 
fishing spot lies a t  Chisapani, the place where the Karnali River 

r 

Jalkapoor (Bnrilirrs sp.). 

descends into the plains. Here anglers have c a ~ ~ g h t  with a roc1 
and line fish weighing nearly 45.3 kg. This place can be reached 

1 .  Shrestha, Jiwan. 1973. 'A New Spccirs of Cobitidze Frcm Nepal'. Jour. 
Trihhrlvan U n i v e r s i ~ .  8 ( 1 )  : 86-89. 



'1 14 NATURAL HISTORY OF NEPAL 

by flying to Nepalganj from Kathmandu and then travelling on 
a dirt road by jeep.l 

Of the other fishing spots in the country, Dolal Ghat and Sun 
Kosi Valley are as much reputed for scenery as for mnhseer and 
asia fishing. 

Of the fishes, the most famous is the Jalkapoor, a species of 
Barilius (Cyprinidae). I t  is said that the late Prime Minister 
Juddha Shamsher used to get a regular supply of this fish from 
Chatra Canal of the Kosi river. 

The fish derives its name from the fact that if it is hung over 
fire, only the skeleton remains, while the flesh melts like camphor.2 
The  fish is comparable to the Indian Rainbow Trout. This fish 
which may attain a size of about 30.5 cm has been collected from 
Hariucha, Birganj and Dolalghat. Another kind of fish by the 
same name, jalkapoor (Ompok bimaculatus syn. Silurus bimaculatus) 
inhabits fresh water and has a wide di~tr ibut ion.~ 

Of the other game fishes of Nepal, mention should be made of 
Barilius bendelinis var Chedra, which hardly exceeds 15.2 cm in length. 
This fish is a kind of trout. Another, Barbus chagunzo, reaching a 
maximum length of 45.7 cm, is found in the foothill regions. Both 
these fish take fly. Rohu (Labeo rohita) and Mrigala (Cirrhina mrigala) 
are also good sport fish and can be caught with a rod and line. 

In  the Terai, bowari (Wallago attu) is also caught with rod and 
line. I t  is a voracious feeder and is 'one of the fresh water  shark^'.^ 

Of  the fishes found in the Kathmandu Valley, three need 
special mention : the 'mud-eel' (Amphipnous cuchia), hile (Ophiocephalus 
gachua) and singi (Hetero$neu.stes fossilis). The 'mud-eel' is an 
eel-shaped fish, which hides itself in the holes of the rice paddies. 
As it looks like a serpent, many people avoid eating it. The hilt 
is found both in rnluddy waters as well as in clear bodies of water, 
such as in Taudha. This fish forms an important dietary element 
of the local community and is available throuphout the year. Singi 
is a dark brown slimy fish possessing sharp pectoral spines. The 

1. Fishing in  Nepal. Department of Tourism, Kathmandu. Nr pal. 
2. Shrestha, Jiwan. 1974. Nepal Nature Conservation Socicty. Ntwslctttr 

No. 24. 
3. Menon, A. G .  K. 1949. Fishes from the Kosi Himalayar, Nepal. Rec. 

Indian Museum. XLVII ; 225-237. 
4. Shaw, G. E. and Shebbeare, C .  V. 1937. 'The Fishes of North Bengal.' 

Jow. Rg. Asktic Soc. Vol. 111. No. 1. 
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sting is poisonous causing fever in some individual. I n  size they 
vary, the maximum being 17.8 cm long. During the rainy season, 
when, rivers and streams get flooded, they sweep across lawns and 
climb house fronts. 

Adaptation 
Thapa and Rajbansil have dealt with fish of six different rivers 

a t  altitudes of 91.4 m to 1,828 m and their adaptation to the un- 
usual environments, i.e. torrential streams. 

Hill stream fishes fall into six different families: Cyprinidae, 
Psilorhychidae, Cobi tidae, Amblycepidae, Sisoridae and Gobiidae. 
They show 'not only divergent modification but also the retro- 
gressive evolution during the course of their adaptation to un- 
usual environment, that is, torrential streams'. The fish gets itself 
attached by means of its mouth or adhesive organ which makes 
it difficult to take water through the mouth for breathing. This 
is, however, overcome by having the extended gill opening on 
each side divided in such a way that the water flows in through 
the upper part and out through the lower, e.g. Nemacheilus s@. 
*Orher fishes, however, are capable of tolerating a period without 
respiration and they make use of the high amount of oxygen which 
is dissolved in water of hill streams. 

The majority of the hill stream fishes ace vegetarian and many 
are  bottom dwellers. They scrape vegetable matter from the 
bottom as well as slime which covers rocks ancl stones of the bed 
of stream. There are, however, well-known carnivores, such as 
species of Barbus. Reduction in Ilarbels and flattening of fish 
from above downward are other structural modification found in 
hill stream fish. Furthermore, bottom dwelling fish lack scales or 
scutes or spines at least on the ventral surface. Therefol-e the 
majority of the big fishes of torrential streams, e.g. G!y@toth~ra.~, 
Exostomn, Schizothorax, Oreinus, etc. which are bottom d.wellers, 
lack scales. In some hill stream fishes, e.g. Nemacheilus, a reduc- 
tion in size takes place to enable them to hide beneath stones. 
All these fish are cylindrical in form and have large caudal petj.un- 
cles. In Amblycej, eye is reduced to a dot-like structure at  the 
tip of the head, an adaptation to intense light in shallow regions. 

1 .  Thapa, Rohit Bahadur and Rajbanshi, K.  G. 1968. 'Report on Few Hill 
'Strcam Fishcs of Nepal.' Regional Seminar on Ecology of Tropical Highlands. 
Wnesco National Commission, Kathmandu. 
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HERPETOLOGY 

Historical 
The zoo-geographical distribution of the Herpetofauna has been. 

c!isctl.ssec! by Swan anc! Leviton (1962). They say: 

'The T~betan Plateau herpetofauna directly north of Nepali 
anc! in places actually entering within frontiers of Nepal is there-. 
fore a cu.rious mixture derived from two Palearctic sv.b-regions. 
The amphibians (anc! perhaps the relictal Tibetan snake, Thrmop- 
sis baileyi) live near water and have west-Chinese affinities, 
whereas the lizards have opposite origins anc! represent a Medi-. 
terranean extension into the area. Similarly, th.ere is a-west 
Chinese group of frogs and lizards in t.he Himalaya proper which. 
are only weakly delimited by altitude from a small g ~ o u p  of Hima-. 
layan lizards and snakes with Mediterranean affinities (Agama 
tuberculata, Elaphe hodgsonii, etc.) The Himalayan-Mediterranean. 
fauna, however, is a minority conflul.~ of species among the far- 
more numerous Pan-Oriental, Indian, 1ncl.o-Ch.inese and Himala- 
yan amphibian and reptiles. The conft1.sion of faunal gronps. 
is an outcome of both vertical and horizontal patterns of distri-. 
hution in the mountains.' 

In Nepal a large number of species of both. poisonous and 
non-poisonous snakes are founc!. In the warmer parts-in the 
Tera;, foothills anc! inner Terai - the Cobra (Nnja naja) is the 
commonest of the species. It is recognizable by the d.:stinctive 
fan with spectacle-like markings. Though normally feec!ing upon 
rats and frogs, it is one of the d.ead.liest of snakes. Normally it 
avoids man. Most of the snake bites occur during the summer and 
rainy months, May onwards, and contrary to the ccrnmonly held 
belief, snakes bite human beings both during the day anc! night. 

Next to Cobra, Krait is the most poisonous of snakes fotl.nc! in 
the country. Fleming Jr.l has reportec! three species from Nepal: 
Ordinary G a i t  (Bungarw caeruleu), Banded Krait (B. fzsciatur) 
and Black Krait (B. lividu). The Yellow bandec! Krait is more 
then 2.1 m in length; in Nepal, however, they do not exceed 1.2 
to 1.5 m in length. A Krait is nocturnal in habit and normally 
is not aggressive - most of the bites from Krait are accidental. 

1. Fleming, R.  L. Jr.'Nepal ka Sarpa.' Sluabnlra Vsm.  No. 9,,0ctober, 1971.. 
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The snake bites are mostly from Cobra, Krait, Russel's Viper 
(Boiga sp.) and Echis (E. carrinatus), a member of Viperidae. I n  
the temperate and hilly parts, the most venomous snakes found 
.are : Coral snake (Calliophis maeclellandi) , the Lesser Black Krai t 
(Bungarus lividtls) , the green Pit Viper ( Trimeresurus albolabris) and 
;the Mountain Pit Viper ( Trimeresurus monticola) . 

The reported discovrry of the Coral Snake in the vicinity of 
Kalimati has disproved the thinking that poisonous snakes are 
absent in the Kathmandu Va1ley.l This particular species lives 
underground and is not aggressive. I t  is reddish brown with a 
distinctive looking black head; a white band runs from eye to 
eye. In Nepal, it rarely occurs above 1,828 m. 

Lesser Black Krait, though collected in the Swayambhu Hill, 
is normally found in the Terai and the possibility remains that it 
may have come with a load of firewood from the Terai jungles. 

The Green Pit Viper has a characteristic triangular head and is 
common in the hills. I t  has pits on either side of the eyes, which 
help it to locate its prey-small birds, frogs, toads, etc. I t  is a 
poisonous species, but not to the same extent as the Coral Snake. 

The Mountain or Himalayan Pit Viper ( T .  monticola) is a 
lcommon species found throughout the Valley. The snake which 
has a mottled appearence also possesses the typical triangular 
head of the viper, but its bite is not as  severe as that of the Green 
Pit Viper. 

The deacl.liest of the snakes is the King Cobra (Ophiophagus 
hannah), which though found in Nepal also, is quite uncommon. 
I t  is very agile and can be easily marked by the presence of yellow 
%'-like marking on its back. I t ,  however, lacks the fan so charac- 
teristic of the Cobra. This species found in the Terai and the 
inner Terai measures 5.5 m in length, though in Nepal none 
longer than 3.7  m have been seen. 

Agkistrodon hirnalayansis, which injects its venom through a 
duct in the fangs, is a common poisonous species in western Nepal, 
as far west as Jumla (2,590 m) . 

In the Kathmandu Valley, many non-poisonous species of snakes 
have been reported. Of these, the Rat Snake or Dhaman (Ptyas 
mcosa) and Hodgson's Racer (Elaphe hodgsoni) are by far the com- 
monest species. Elakhe radiata has been recorded in the Arun 

1 .  Fleming Jr. ,  Robert arid David Bergsakcr. 'Snakes of the Kathmandu 
Vallcy.' TIM Rising Nepal, June 19, 1974. 
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River Valley. By feeding upon rats, mice and hogs, they serve 
as important links in the food chain, and in fact, are beneficial. 

Fleming Jr. and Bergsaker have reported the occurrence of Wolf 
Snake (Lycodon aulicu) ; measuring abo11.t 0.6 m with dark brown 
and yellow bands, it freq~tently enters houses. In  the Valley 
four species of Keelbacks or the Water Snakes have been recorded: 
iYatri.u stolata, N .  piscator, N. platyceps anc! N. himalayana. Of these, 
the Striped Keelback ( N .  stolata) is the commonest of the species 
in Kathmandu, as indeed all over Nepal. This species is readily 
recognized by its longitudinal dark and light stripes, which run from 
head to tail. I t  is also called 'grass' or 'garter' snake. 

The other species - the Checkered Keelback (N.  piscator) is 
common in ponds and wells. This species is of heavy gray colour 
with a checkered pattern. Of the other two Keelbacks, the Flathead 
(,Y. playcebs) is found among the bush at  the edge of the forest 
and the Himalayan species (N. himalayana) is marked by the pos- 
session of 'bright orange skin between the scales of the neck'. 

More recently, Cat snakes have been cl.iscovered : Himalayan 
Cat Snak~,  (Boiga multifasciata) a t  Thankote and the Tawny Cat 
Snake (B. ochracea) at  Balaju and Jawalakhel. 

T w o  species of 'Blind' snakes (Typhloidae) have also been 
recorc1.ed from the Valley. They are common in the warmer 
parts also. 

In the steamy humid j~~ngles,  pythons (Python molurus) are found 
Its prey incl1rd.e small antelopes. 

Amphibians 
Toads and. frogs are common. In early summer, Bufo ntelanostic- 

tur can be seen hopping arol~nd lawns and by the r0ad.sid.e. In 
the rice fielrl.5, during monsoon season, lives a small greenish frog 
about 2 inch long with longitud.ina1 white stripes. This amphibian 
(Rana limnochnris) is perhaps the most perfectly camouflaged species 
seen in the paddy fields. 

Tree frog (Hyla sp.) has been collected from Sl!ndarijal (1,980 
. I t  has a metallic green colour with golden dark brown spots 
on the hack and. stripes on the legs. The 1rnder surface is d1d1 
white and. the toes have sticky padq, which help these animals to 
walk perpendic~dar to the walls or smooth surfaces. They also 
have hygroscopic glands which are provicl.ed with pores through 
which the 1)ody absorbs rnoistln-e. 
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In the Checklist of the Nepalese Amphibians and Reptiles, Swan 
and Leviton (1962) report on Microhyla ornata from Khedbar 
(3,352 m) in east Nepa1.l 

Two species of frogs need special mention: Rana polunini col- 
lected in Langtang (at 3,352 m) and Rana swani at  Dharan (3053 
m). Rana tigrina is a common species in the Kathmandu Valley, 
having been collected at  Sundsrijal also. 

Salamander 
The first reported. discovery of the salamander in the country is 

by Dr. Douglas Burns, a member of the Arun Valley Wildlife Ex- 
pedition, at an elevation of 5,119 m. 

Reptilia 
Gavial (Gavialis gangeliczu) has a wide distribution in the Terai 

and foothill region. They are reported in the Narayani River and 
also near Chlsapani where the Karnali enters the plains region. 

Wall lizard (Gecko gecko), the Monitor Lizard (Varanus monitor) 
and the common lizard (Agama tuberculafa) all have a wide distri- 
bution. 

1.  Swan, Lawrence W. and I,cviton, Alan E. 1962. . 'The Herpetology of 
N .' Pioc. C.11. Acad. Sci . G. Dallas H a n m  Anniversary Volume 32 (6)  : 103-147. 



Chapter IX 

Livestock 

I n  proportion to her size, Nepal has a large livestock popula- 
tion. The total livestock population of the country in 1969-70 was 
a little over 14.3 million, which was broken down as follows : 

TABLE 22 

Item 

Cows 
Oxen 
She-Buffaloes 
He-Buffaloes 
She-Shec-p 
He-Sheep 
Pig 
He-Goat 
She-Goat 

Source : Ministry of Food and Agriculture. 

The distribution pattern of the domestic animals closely follows 
human population. Seventy-six per cent of the total buffalo po- 
pulation is present in the hills, as against six and eighteen per cent 
in inner Terai and the Terai respectively. The buffalo is an im- 
portant dairy animal in Nepal, as it provides the bulk of milk 
and g h e  (purified butter). For many people in the hills, ghee is 
the only source of income. I n  the hilly regions buffaloes are taken 
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to pastures a t  higher altitudes during the summer and the rainy 
season, from where they are brought down to the warmer parts 
only at  the onset of the winter season. Ghee is exported in sttbs- 
tantial amount from central and western Nepal. During the finan- 
cial year 1969-70 total production of milk products was approxi- 
mately 64,000 tonnes, of which 9,000 was ghee and butter.l 

In  the Terai, buffaloes are mainly used for ploughing the fields, 
but in temperate parts (upto 3,048 m), large herds of buffaloes 
are kept in the kharkas (milk shed) which serve as the main centres 
for ghee production. I n  some parts of the country, however, a 
small sized cow is the only dairy animal in the farmer's family. 

In  spite of a large cattle pop~l.lation, the yield of milk is very 
low. According to one source: 

'Only 17% of 28,50,000 cows are in milk giving a total produc- 
tion of about 101 million litres. Only 37% of 16,17,000 buffaloes 
are in milk and they yield only 500 litres of milk per buffalo per 
lactation giving total production of 299.2 million litres. The 
milk prodv.ction in the whole counry is not evenly distributed b~!t 
is very often localisec! to pasture-rich hills, Terai anc! low valleys. 
Because of the non-availability of the ready market for fluid 
milk around these milk-shed areas, most of the milk produced 
is converted into milk prod.ucts- mainly ghee, curd, khua (milk 
cream) and butter anc! these prod~~cts  are marketed accorcling 
to the chances available to the producer; he (the farmer) gets 
a much smaller retllrn for his milk than he wo111d have obtainec! 
l>y either selling the milk directly or by converting his milk into 
more economical milk prodt~cts. '~ 

In order to alleviate the acute shortage of milk in the Kathmandu 
Valley, the Government has opened a n~!mber of milk collecting 
centres within a r a d i ~ ! ~  of 10-40 km aro~!nc! the city. The milk from 
the villages is collectec! at these centres, their quality judged, and 
paymcnt mad.e to prod.~~cers after every fifteen days. 

Cheese making is a new industry in Nepal but it has a1read.y 
created a good cxport market for itself. The annual production 

1 .  A~ricultural Stati5tics of Nepal. Ministry of Food and Agriculture, 
H. M. C .  1973. 

2.  Upadhya, R .  M. 1964. 'Dairy Development Scction Report.' Nccal 
Agricultural Conference I I .  
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of cheese stands slightly over 18,144 kg. The cheese factories 
are located in East No. 2 (Thodung, alt. 2,743 m), East No. 3 
(Pike, alt. 3,657 m) and in Langtang (alt. 3,810 m) a t  Kyangchin. 
All of these centres utilize the surplus milk prd.uct which is al- 
most exclusively of chauris (Yaks). Most of the cheese is pro- 
duced during the months of August, September and October. The 
establishment of cheese factories in these areas has no doubt econo- 
mically helped the local farming community. I t  is estimatec! that 
each household nels an income of Rs. 2,000 annually from the 
sale of the milk. The problem. of finding ad-equate pasturage,. 
however, is becoming acute, more so, because there are now res- 
trictions in taking cattle across the border into Tibet. Nepalese 
cheese is essentially a hard cheese, though soft cheese is also now 
being manufactured from buffalo milk. 

Sheep 
In the mountainous region of Nepal - the mid.1and.s as well as 

in the Trans-Himalayan region - sheep rearing is an important 
occupation. Baruwal is the most important nomadic breed.. In 
the valleys of Kathmandu and Pokhara, the domestic breed - kagc 
- is reared.. Though the wool is of poor quality, it is woven into 
blankets, shawls, rugs, carpets, ctc. 

The nomadic breeds sirch as Bavuwal, j'umli, Bhotiya, etc. are 
found at  altitudes 'ranging from 1,524 m. to 5,791 m'.l During 
the winter months the flocks get down to the valleys (Cn 762 m), 
but during summer months they are taken to pastures a t  high 
altitudes. Summer pastures lie between the timber and snowline. 
In each herd there are 200 to 400 animals; usually 50 to 60 heads 
of goat are kept in the herd as they are needed for leading the 
flocks. Goats are common everywhere: some people keep a big 
herd, others one or two animals. There is always a big demand 
locally for goats, especially for the castrated ones. The sheep is 
a very economical animal; besides ~vool, it also ~ i e l d s  nea t  and 
milk. The Bhotiyas (a term applied. to a nondescript of Tibetan 
stock), keep dogs for shepherding flocks and to protect them 
from wild animal., palther, snow-leopard., wolf, etc. !3hepherc1.- 
ing is also done by hired hands who receive 25 sheep in lieu of 
their salary. The sheep are used to transpcrt salt, wcol, herbs and 

1. Keshary, K.  R. 1964. 'Sheep Management in Westcrn Nepal.' Nepal 
Agricultural Conference 11. 
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drugs which are either bartered for rice and sugar or sold Tor cash.. 
Some shee? have a white coat, others have variable colours. Natilral. 
grey wool is much liked and is used for weaving blankets, rags,. 
shawls, etc. Local d.yestuffs are i1se.l to dye wool, which are of fast 
colour. The Tibetan refugees have beeil very profitably engaged in 
the production of carpets and rugs; the motifs are Tibetan-dragon 
heads and ecclesiastical designs - all woven intricately by experts 
in this art. There is a ready market for- these products, particularly 
outside the country. Total raw wool production in the country 
did not exceed 3.4 million tonnes in 197017:. I t  was valued at  
Rupees 2.2 million.1 

1 .  Pradhan, Sha~rugllan Prasad. 'Futurc of Skccp and M'ool Industr) in. 
Nepal.' The Rising Nepal. March 23, 1972. 



The diversity in the topography, climate and altitude in Nepal 
has found expression in its diverse agriculture also. The differen- 
ces in the agricultural patterns in the hills and the plains (Terai, 
as well as inner Terai) have helped to evolve diverse cultural and 
ethnic groups within the country. Nepalese farmers, through 
their sheer incillstriousness and fortitude, have succeec!ed in rais- 
ing crops in a terrain which does not take kindly to the presence 
of humans. Between the Mahahharat and the outer Himalayas 
lie many valleys; of these, those of Kathmandu, Pokhara and 
Gorkha are well known from the agricultural as well as the historical 
standpoint. 

In Nepal 94.4 per cent of the people eke out their exhence 
from 6 million acres of cultivable land.. It has been estimated 
that the agl.icultural commodities of Nepal contribute no less than 
86 per cent towards the GDP (Table 23). They comprise 75 per 

AREA UNDER CULTIVATION, PRODUCTION AND YIELD OF DIFFERENT CROPS 
IN NEPAL,  1970-71 

---4-/--- _ _ _ _ _ _ _ ~ / - - -  

Arva under Cultir,n- Production in  Y i e l d  i n  ~ o n n e s l  
Crop  l ion  in Hectares Tonnes  (000) Hectare 

(000) - - - -  - - - - _  _ - - -  
Paddy 1,182 2,304 1.89 
Maize 44 6 833 1.89 
Wheat 228 193 0.94 
M~llet  115 130 0.97 
Barley 27 25 - -------------_ 
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cent of total export; over 80 per cent of convertible exchange is 
obtained from this source. 

Between August and April of 1973, the country exported goods 
worth Rs. 80 million, of which the bulk was jute and jute cuttings,. 
bags, etc. Of the exports, musk valuec! a t  one million rupees is 
also includ.ed. Card.amom, Cinnamon anc! dried ginger are now 
being exportec! in increased quantities. 

TABLE 24 

GROSS AREA UNDER DIFFERENT CROPS 
( in  000 ha): 

- -- - - - - - - - - - 
Average Annual Average Annual Rise Percentage Rise  

Crop for the Trietznial f o r  the Triennial in  Acreage in Acreage 
Ending 1963-64* Ending 1969/70** 

Paddy 
Maize 
Millet 
Wheat 
Sugarcane 
Tobacco 
Jute 
Oil Seeds 

Source : Pant and. Jzin. Long T e r m  Plcanni~zg for Agricultlire. Vikas 1972. p. 22. 
*Average for tllrce year?, 1961-62 to 1963-64. 

**Average for threc years 1967-68 to 1969-70. 

Thc acreage uncl.er different crops varies in cliffeient parts o f  

Nepal (Table 24). Cultivation cf a particular crop is determined. 
by such factors as soil, rainfall, temperature, altitude and. terrain. 
Maize is grown principally in the hills. Kodo or finger millet 
(Eleusine coraca~~a) is grown thro~lghou t t lle hilly region of Nepal. 
I t  is a kharlfcrop anc! is often rotated with ~i.planc! rice. Its acreage 
in 1970-71 was 11,500 ha, with a total prod.uction cf 130,000 
tonnes, According to one survey,' the per c,-pita consumption of 
cereal in the Terai is 195 kg and in the Himalayan belt 105 kg. 
I t  is also significant tE.at while thc h;lly region contains 60 per cent 
of the total popIdation, it contributes only 27.7 per cent of the 
total cereal production in the coll.ntry. 

1. Cereal Grain Produc~ion, Constimption and Marketing Patterns. 1965, 
p. 4. 
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The principal agricultural commodities and livestock for export 
are: pad.d.y, wheat, grain anc! grain produ.cts (grains other than 
paddy and wheat), spices, sugarcane, milk procl.ucts, fresh fruits, 
soyabean,. mustard, split peas, tobacco, ginger, red pepper, tur- 
meric, cinnamon, potatoes, onions, eggs, poultry, goats, buffaloes, 
etc. Nepal Terai, which covers 'one-seventh c.f the country's terri- 
tory, is quite productive anc! naturally, it fulfills the needs for food.- 
grains of the hilly parts of the country as well (Table 25). It 
is the Terai and the inner Terai which prod.u.ce and export fcod.- 
grains, oil seeds, tobacco, jute, sugarcane and hides and skins; 
a number of agricultural commoc~ities are brought down by the 
hill people from the vast stretch of hinterland over difficult trails 
to the dozen or so important trading towns which lie all along the 
800-km long Nepal-India border. 

AGRICULTURAL GDP BY SUB-SECTORAL ORIGLN 
( i n  thousands of rupees) - - 

Cornmodit ies Total Value Total  Value Total  Value Total  Value Total Value 
1965166 1966167 1967168 1968l69 1969170 

Agricultmal 
Crops 3,529,390 3,088,777 3,961,:03 4,420,195 5,138,691 

Commerci 21 

Crops 292,476 204,867 292,561 375,216 320,C192 
Livestock 

Product 
Forcstry 

Income 17,964 16,110 20,909 18,125 17,727 

Total 4,729,042 4,249,113 5,216,660 5,899,810 6,354,849 
-- ---- - 

Sor!rce : Ckntral Biircau of Statistics. 

Nepal trades almost exclusively with India which roughly 
accounts for 97 per cent of her total trade. In the recent years, there 
has 1)een a shift in this pattern with some diversification of t1.acl.e- 
The bulk exports to India are made up of agricultural c0mmocl.i- 
ties: fod.grains, animals and vegetable oils, tobacco, hides, skins, 
herbs and crude drugs.l In 1972173, accord.ing to one estimate, 
approx. 70,000 tonnes of rice was exported to India. Some amount 
was exported to Bangladesh also. I t  has been reported that during 
.the year 1970/71, the country produced 3,485 million tonnes of 

1. Agricultural Statistics of Nepal. 1972. 
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foodgrains (maize, paddy, wheat, barley and millet), an increase 
of 10 per cent over 1960.l 

In Nepal export-import figures d.o not always present a realistic 
picture because items are often exportec! from one point and im- 
ported a t  another. Foodgrains are often transported across the 
Indian territory from a surplus part of the country to the deficit 
regions - the hills and big towns such as Kathmandu, Pokhara, 
etc. 

Though the coilntry has actually a surplus of foodgrains, there 
are pockets of scarcity areas in the entire hilly region. This rather 
paradoxical situation can only be improved through the develop- 
ment of a gooc! system of transport which ~\loulc! allo-w both east- 
west and north-south movement of the agricultu.ra1 and other 
commodities. In this connection, the importance of the road 
development programme in Nepal can hardly be overemphssized. 
The completion of the East-West Highway of which more than 
half is now complete, is bound to bring about important chsngzs 
in the economy, particularly with regarc! to the movement of food-- 
grains from surplus to deficit parts cjf the country. 

Long-Term Food Projections 
Pant and Jain (1972) * have made Long-Term Projections for 

different foodgrains and cash crops in Nepal under the Fifth, Sixth, 
Seventh and Eighth Plans. According to their estimates, 'the 
output of food.grains by 1975-76 appears to be of the order of 4,230.55 
thcusanc! tonnes on the lower side and 4,298.89 thousand tonnes 
on the upper side. By 1980-81, 1985-86 and 1990-91, the projections 
indicate that the supply of foodgrai~zs might be of the order oT 
5,501.48, 8,459.61 and 10,076.45 tonnes respectively on the high 
side, as colnpared to 5,396.87, 7,283.84 and 9,750.97 thousand tonnes 
on the lower side'. 

Food Deficit 
By the end of the Fifth Plan Period (1980-81) for total food- 

grains, 'Nepal is expectec! to have a surplus of about 84.94 thousand 
tonnes for "most probal~le" projections, and about 169.56 thousand 
tonnes under best conditions obtaining for Alternative 11'. Under 
worst condition representing 

1 . Ibid. 
2. Pant, Y. P. and Jain, Sb C. 1972. OF. ci t .  
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'Alternative I, the country will have a deficit of about 144.39 
thousand tonnes. This situation may come true in case a wider 
gap between demand and supply takes place. However, unc?er 
all three sets of projections, paddy would record a deficit ranging 
fiom 145.45 thousand tonnes under best conditions to about 
426.65 thousand tonnes under worst conditions. Under probable 
conditions, the gap between demand and supplv wou.lc! be of the 
order of 240.29 thousand tonnes. Under any of the situations, 
t h ~ ~ e f o r e ,  import of pac1.cl.y (rice) will have to be planned or 
market mechan:sm will have to be allowed to play its free role 
to set things right, which would mean diversion to other crops 
of higher value, and importing paddy.' 

Agcicultural production is cond-itionec! by a number of factors: 
availabili~y of seeds, fertilizers, irrigation, pesticides, and credit, 
and of course, favourable weather cond.itions. I n  a large part of 
the country, agricultural technologies are still primitive and the 
farmers have been d.eniec! the benests of the agricultural services, 
which their counterparts in the Terai have reccived. 

Agricultural Zones of Nepal 
The agricultural zones of Nepal fit into the six natural regions 

(Table 26) already referred to earlier. Terai is the flat land 
abutting Bhabar towards the norlh and merging with the cis- 
Gangztic plain towards the south. Terai is broadly divisible 
into three regions : Eastern, Central and Western. Eastern Terai 
is the most fertile tract of lanc! in the country; it inclu.des the districts 
of Pars-t, Bara, Ra~!tahat, Sarlahi, Mahottari, Janakpur, Sirha, 
Saptari, Morang anc! Jhapa. Th.is region alone produces two- 
thirds of the total fooc'.grains prod.ucec! in the country. High 
rainfall, adequate irrigation and an alluvial sclil favo11.r the cultiva- 
tion of two or even three cr,)ps in a year. Besic'.es rice, such cash 
crops as tobacco, jute and. sugarcane are also widely cultivated.. 
Until recently, this part of the country had some gooc! forests, but 
in many places they h..ive 11ee.l cleared to make room for cl!ltiva- 
tion. Jhora or encroached forest cultivation has brought in its wake 
many problems. 

Inner Terai includes the districts of Udayapur, Sindhuli, Rapti 
d m  and Dang-Deokhuri. From an ag,.icultural standpoint this 
part of the c.0unti.y is also quite important. As in the Terai, paddy 
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again is the main crop of the region but oil-seeds -mustard, Linseed 
and sugarcane - are also equally important. Normally, only one 
crop of rice is raised in a year. Two varieties of rice - early and 
late maturing -are planted. In  the Terai irrigational facilities. 
are beins developed which will naturally lead to an improvement in: 
agricultu.re. 

REGIONAL DISTRIBUTION OF AREA UNDER CULTIVATION 
(in thollsands of hectares) 

Region 1967168 1969170 

Eastern Terai 
Western Terai 
Inner Terai 
Kathmandu Valley 
Eastern Hill 
Western Hill 

Grand Total 1,845 1,980 

Source : Agricultural Statistics of Nepal. 1972. 

Western Terai 
The region that is known as western Terai includes the districts 

of Nawalparasi, Rupendehi, Kapilbastu, Banke, Bardiya, Kailali 
and Kanchanpur. Here the rainfall is less than in east and so 
only one crop of rice is raised in a year. Mustard is an i m p o r t a t  
cash crop in this part cf the country which, on the whole, is not as  
fertile as the central and eastern parts of the country; low rainfall, 
poor soil and inadequ.ate irrigational facilities have put limitations 
on agriculture. Ground water resources are being tapped to meet 
this difficulty. Every year floo4.s (bayin) pose a serious threat t o  
agriculture in the entire Terai. In the Terai, new settlers have 
come from the hills, wh.ich have been subjected to serious droughts 
during the last few years. The hill people in the past feared to come 
down tc: the Terai, because of the fear of 'awl' (malaria). Eradica- 
tion of malaria, scarcity of land, poor production and successive 
crop failures are the principal reasons for large-scale migration of 
these people to these parts now. Waves after waves of migrants 
have d.escencl.ed on the forested lanc! of the Terai and inner Terai 
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and have brought about changes in the ecosystems, a thing least 
conducive to the welfare of both man and wildlife. 

Inner Terai 
The region which is known as inner Terai is the region of the dun, 

lying between the Churyia (Siwalik) and the Mahabharat ranges. 
These Valleys, though fertile, were a t  one time highly malarious, 
but as a lesult of the concerted action of the WHO and the 
Government, malaria has now been eradicated and they are now 
bustling with activity. The Rapti Valley, which is about 80 
mi1,es from Kathmandu, has in the last decade and a half become 
the fccus for resettlement of thousands of people from the vast 
hinterland. 

The soils of the duns, though not as good as in eastern Terai, 
nonetheless favour the cultivation of maize, mustard, rice anc! a 
variety of tropical and sub-tropical fruits, and vegetables. Buffalo, 
once principal draft animal, is now being replaced by tractor. 

The Mahabharat Ldch and the Nepal Midlands 
Nepal is a hilly country. Most of its people (over 60 per cent) 

live in the mountainous region. This part of the country presents 
an uneven topography, from the river valleys with altitude as 
low as 457 m to the summit of the blue Mahabharat lekh which 
has an average altitude between 2,438 m and 2,743 m. The soil in 
general is rather poor because of the removal of top-soil. In areas 
which have recently been cleared of forests, th.e soil contains gooc! 
amount of humus. Red or lateritic soils are not uncommon in 
this region. Rainfall is particularly heavy in the southern flanks 
of the cooler Mahabharat lekh which is enveloped in a thick mist 
during the monsoon. The effect of mist on vegetation is quite 
pronounced in these mountains. In central Nepal, 'at Tsunije 
(altitude 3130 m.) rain is frequently misty, while at  Shiai Khola 
valley (ca 2000 m.), the rainfall seemec! to have shorter cl.uration 
but a higher density'.l 

In central Nepal rice is cultivated upto an altitude of 1,890 m, 
while the upper limit of wheat and maize is about 3,048 m.2 The 
terraces which the Nepalese farmers have successfully carved out 
from steep hill-side are the finest monuments to their industry, 

1. Kawakita, Jiro. 1956. Land and Crops of Nepal Himalayn. p. 16 
2. IN, p. 72 
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,courage and fortitude. The altitttdinal limit for the cultivation 
of different crops that grow in this region is wide; in eastern Nepal, 
agticulture is primarily restricted below 2,134 m.l In  central 
.Nepal, however, 'the upper limit of cultivation exists as high as 
4,000 m. in the highlandY.2 The  altitudinal limit of the important 
food crops grown in the hilly region of Nepal is given below: 

Crop Region Altitude 
(in fi 

Buck Wheat 
Rice 

Maize 

'Wheat 

Potatoes 

Central 
Cent1 a1 
Western 
Central 
Western 
Central 
Western 
Central 
Western 

I t  is t1l.u.s obvious that the altitudinal limit of crops varies from 
one part of the country to another. The upper limit is p~:shed 
up by about 300 m becau.se of the milder climate anc! higher rain- 
fall in the eastern part of the country. 

All over the hilly region of Nepal and in some parts of the Terai 
also, millet is an important crop. I t  is a crop which adapts itself 
easily to diverse climatic and soil conditions and is equally a t  home 
in the warm river valleys, as well as in the cooler parts. Wheat 
is the principal rabi crop in the hills but temperature and day- 
length (photoperiod) become limiting factors a t  higher altitvdes. 
In Jumla, it can be seen growing a t  a height of 2,743 m. Winter 
rains and snow make wheat the principal rabi crop in the wes.ern 
hilly parts of the country, All wheat varieties grown in the cluntry 
belong to z~ufgcrre (Trilicum vulgarc) group and both awned anc! 
awnless varieties are grown.3 'The wheat of Nepal Himalaya 

I .  Swan, L,  and Leviton, A. 1962. OP. cit. p.  123. 
2. Kawakita, Jiro. 1956. Ib id .  D. 20. 
3. Durum wheat is now being grown in an cxperimcntal fcrm. 
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has a strong relationship to that of south China and and this may 
be because it had dispersed from west to east to China through 
Himalaya.'l At around 2,438 m, wheat is replacec! entirely by 
barley, the staple diet of the people in the highlands. Peopk 
of the Tibetan stock make 'tsampa', a sort of gruel from the barley 
flour. Beyond 3,657 m, permanent settlements are rather scar= 
becaase of heavy snowfall d-uring the winter months. During 
the b~ief  summer season, however, local people are able to raise 
a quick crop of buckwheat (Fagopyrum sp.), barley, potato, turnip, 
radish, etc. Grain Amaranthus is intermixed with finger millet 
and soyabean in the midlands. Scarcity of vegetables obliges 
people to use gabo (Colocmin sp.) , bethu (Chenopodium sp.) , Water- 
cress (Nasturtium sp.) and often sisino or nettle (Urtica dioca).. 
Yams (Dioscoren sp.) grow wild in the jungles and supplement local 
peoples' diet during the lean winter months. 

In western Nepal fertile tracts of land are available for cultivation 
in the river valley of Mahakali and its tributary, Chamiliya. These 
provi4.e sustenance for large number of people of the Baitadi and 
Darchula districts. 

Darchula District 
In the far west, hor4.ering the Mahakali river, is the district of 

Darchula. Towards north is Tibet, which is reached after cross- 
ing the famous Liphu Lekh. Large parts lie within the inn= 
Himalayas. The district is inhabited by Thakuris, Brahmins, 
Chetris and Bhotiyas, the latter being mostly concentrated in two 
villages: Changu and Tinker. Bhotiyas are a close-knit group 
with a strong community feeling. In all there are 200 house- 
holds; they trade with Tibet and India. Culturally they have 
much similarity with the Tibetans. The major rivers on the 
way to Darchula are spannec! with ropes which are festooned 
with coloured buntings. This is done ostensibly to help the depart- 
ed soul cross the river. 

One social custom which is peculiar to the local Bhotiya com- 
munity is that of Rang Bang. Boys and girls assemble together 
duling the night for drinking, dining anc! dancing. In sexual 
matters, there is lack of inhibition and pre-marital sexual expe- 
rience is not Uncommon. 

1. Nakao, S. 1956. 'Agricultural Practice.' Land and Crops of .Me@. 
p. 352. 
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The main trading centre is Taklakot, which remains snow-bound 
for six months in the winter. I t  takes six days to reach Takla- 
kot from Darchula. In the past, this was the main route for pil- 
.grimage to Manasarovar and people still talk about the 'poison- 
ed air' which made them sick while crossing the Liphu lekh. This, 
in fact, is due to Aconitum ferox, a plant which grows wild 
here. 

Agriculture in Baitadi 
The vegetation in the valley floors is tropical and sub-tropical 

but as one climbs the steep hills which bound these 'V'-shaped 
valleys, more and more of the temperate species begin to appear. 
In the red pebbly soil, few hundred feet or so up from the valley 
floor, sal (Shorea robusta) is the dominant tree species but higher 
up, chir pine (Pinus roxburghii) replaces sal. Around the temples, 
small groves of these trees are left intact, and they are cut only 
for temple purposes. 

Besides cereals, peanut, gram, sweet potato, radish, mango, 
guava, litchi, papaya, jack fruit, and several kinds of citrus fruits 
grow here. In most parts, three crops are raised in a year: maize 
followed by rice in summer and wheat in the winter. 

Two varieties of sugarcane are grown: a thick yellow stemm- 
ed variety which grows in clumps anc! is exclusively used fresh; 
the other, the thin stemmed variety, is mostly crushed. The 
quality of the sugarcane (thin stemmed) is often poor; its sugar 
content is low anc! the plants suffer from diseases anc! pests. It 
is grown in the valleys as well as in the lekh regions. Crushing 
is done mainly by small crushers which are turned by the human 
hands, oxen being used rarely. The juice is boiled in large iron 
pans until it becomes sufficiently thick and it is poured into frames 
(small cups). Cud or raw sugar is somewhat sour in taste, especially, 
the one produced from canes g r o w  in the lekh region. 

Rice grows upto an altitude of 2,134 m in western Nepal. It is 
grown in 110th irrigated as well as non-irrigated tracts, and is rotat- 
.cd in the winter with wheat or barley. At higher altitudes, maize 
replaces rice, and barley takes the place of wheat. Legumes are 
widely cultivated. Urd or mas (Vigna mungo) and gahat (Lens 
calinaris, lentil) are the two important pulses, which are stored in 
khoka or bins made out of Bauhinia leaves. In the wheat fields 
kolon or kerao (Pisum satiuum var. aruense) and kosa (Vicia sp.) are 
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grown as mixed crops. During the rains, bhatmas (Gbcine mox) 
is often planted along the edges of the rice padd-ies. Radish, spinach, 
royo (Brrsica campestris var. oleracea) and pindaloo (Alocmia indicm) 
arz principal vegetable crops. 

Two other crops of economic importance of this part of the  
country should be mentionec'.: potatoes and churi, the Butter Tree 
(Bmia bupracea). Potato grows well everywhere, and is the prin- 
cipal cash crop of the region. There is always good demand 
for hill potatoes in India, and a t  good price. Churi is a multi- 
purpose tree. Its blossoms arc tapped for honey which is turned 
into a form of sugar, which is highly prized for its nutritive value 
but of late, its production has c?eclined. Churi fruit (a drupe) 
is edible, but is not very tasteful; the kernels yield a -fat which 
supplement ghee anc! phulel, which is usec! as a base for face- 
creams. 

Bhexul (Grewia oppositifolia) and rittha or soapnut (Sapindur 
trifolium) are two other trees which occupy an important place 
in the local economy. Bhewul is planted or more often, has a 
natural regeneration. This along with Khad or Khari (Celtis aus- 
tralis) provides bulk of the fodder for cattle. Bhewul shoots, stripped 
of their leaves, are steeped in slow running streams for a few 
months and the fibre is then peeled off. The white lustrous fibre 
is used for making ropes, while the sticks are used as firewood 
or light homesteads. Kerosene is a rare commodity in these parts. 
The Bhewul tree grows a t  an altitude of 610 m to 1,828 m. The 
fruits, which turn b111.ish-black on ripening, are edible. 

The soapnu t tree, also called soap-berry (Sapindus saponaria) 
and growing to nearly 30 m in height, often belongs to the whole 
community. The fruit (a  drupe) on crushing yields a powder 
which is used as a cl.etergent. Lemon and pummel0 (grape fruit) 
are common fruit trees along with mango, pomegtmanate (Punica 
granatum), quava and  banana. Apples and pears are new to the 
regic n and both have proved commercially su.ccessfi1.l. Lemon ju.ice 
(chuk j , d.riec! ginger (sutho) , turmeric, rec! pepper, pulses, honey, bees 
wax, molasses (khudo) , butter nut (Churi) anc! purified butter (,ghee), 
are all commodities which have an important place in the village 
economy. All these, along with cereals, vegetahles, and other farm 
prodv.cts are either marketed for cash or bartered for salt, sugar,. 
etc. Every family raises some livestock but poultry keeping, due 
to the orthodox natul'e of the society, is confined to the 'lower class" 
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- the 'untouchables', who live in separate settlements. They 
have among them masons, carpenters, blacksmiths, etc. and they 
also plough land for the upper-caste brahmins. Nowadays, how- 
ever, they have shaken off mt~.ch cjf the centuries old servility 
and are economically better off than the so-called 'upper class' 
people in society. A new social and economic pattern is emerging 
throughout the country and the hills of Nepal are undergoing a simi- 
lar transformation. Due to a near popu.lation explosion, low yield, 
deforestation, drought, etc. the economic condition of the people 
living in the hills has d.eterioratec!. In recent times there has been 
a great pressure on cultivable land. which has led to encroachment 
on the forest land, the ultimate result being d.epletion of fodder and 
firewood, a thing which has brought in its wake soil erosion, 
poverty and. starvation throughout the hilly regions. Places where 
only few years ago virgin forests of oak and rhodod-endron stood, 
now present a bleak appearance because destruction of all forms 
of vegetation, not excluding such thorny plants as barberry, ribes 
and Craetegus. Excessive rains d.uring monsoon and overgrazing 
have led to the formation of deep gullies, with the accompaniment 
of devastating floods every year. Indeed, the ~~ifficulties which 
the people in the hilly regions of Nepal face are primarily ecologi- 
cal in origin and upsetting of natural balance. To  these must 
be ad-ded, the farmers' debt to the local t h a l ~ s  and. the inevitable 
runs to the law courts. 

Jumla and Humla Districts 
The Karnali basin covers an area of rou.ghly 14,504 sq. Em 

and has a population of allout 185,000. Jumla, Humla and, to 
some extent, Mugu and Tibrikot districts lie in the rainshadow 
of the Himalayan range and are in fact part of the Inner Hima- 
layas anc! the Tibetan tableland. The inhabitants of Julnla and 
Humla a r e  principally Chetris and Thakuris but in the Mugu and 
Tihrikot districts people of precl.ominanily Tibetan stock are met. 
The principal crops of this part of the country are maize, millet 
and barley. Rice cultivation is confined to the lower altitudes 
though it has been found growing even a t  an altitude of 2,743 m, 
a 'remarkable contrast to the vsual altitudinal limit a t  1,524 m. 
in central Nepal'.l The upper limit of cultivation in Jumla d's- 
trict extends upto 4,267 m. 

1.  Stainton, J. D. A. Op. t i t .  p. 20. 
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Dolpo 
Dolpo district (population 22,400) which has an area of 6,734 sq. 

km is regarded as 'one of the most difficult parts of the country'.l 
I t  is bounded towards south by Dhaulagiri, towards east by Godam 
Himalchuli ranges and towards north by the Tibetan plateau. 
T o  get into the district one has to cross Maure Valley, which 
has an a1titucl.e of 3,962 m. More than 50 per cent of the area is 
precipitous rocky mountains; the rest is a dry grey scrubland, with 
an average altitude of 3,657 m to 4,876 m. The tree vegetation 
is confined to below 3,657 m. 

Agriculture is the main occupation of the people. In areas 
which are contiguous with the Tibetan region, a single crop of 
barley and potato is raised.. Besides this, buckwheat and radishes 
are also grown. Livestock keeping is an important part of the 
local economy. Because of poor pr~ductivity of the soil and a 
harsh climate, the general economic condition of the people is 
extremely depressing. 

Very few people are Brahmins and Chetris and the majority 
are of Tibetan stock (Khampas) . The southern parts are inha- 
bited by Mahtara and Buda tribes. In Dolpo, villages lie bet- 
ween 3,962 m and 4,267 m, the highest settlement being founc! at 
Charka at  an elevation of 4,419 m.2 The people are mostly of 
the Tibetan stock and keep yaks for which good pastures are 
available. 

Tibrikot 
This is one of the four districts (population 12,200) of the 

Karnali a n c h d 3  I t  is hounded towards east by Dolpo, and towards 
north-west anc! south by Mugu, Jumla and Jajarkot respectively. 
It has an altit11.d.e ranging from 2,134 m to 5,486 m and during 
winter, is snow-bound. 

Agt.iculture is the mainstay of the people. Main crops are: 
maize, rice, wheat, barley, buckwheat. Rice and barley are grown 
on irriyatec! lands only, more than 80 per cent of the area is covered 
with forest and there are meadows, which are ideal for grazing. 
Livestock breeding is an important occupation and locally the 

1 .  'Survey Report of the Remote Area Develoymcnt Committee.' 2027 
(1971). (Mimro.) 

2.  Stainton, J.  D. A. Oh. t i t .  p. 20 
3. A protince. 
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people weave shawls, carpets and coarse blankets. The  paper 
industry exists on a small scale and herbs - particularly Orchis 
and Rheum-are exported in large quantities. Barter trade with 
Tibet is cariied on. 

In Tibrikot, the climate is dry. Here Stainton has reported 
plants of 'typical dry middle eastern countries such as pomegra- 
nate, fig and even vine'. Villages are found upto an altitude of 
3,657 m but most of these are occupied during the summer 
months only, as heavy snowfall in winter makes living a t  these 
heights very difficult. Between 2,438 m-3657 m, grass steppes 
with scrub vegetation are found, while the tree vegetation which 
is made up  of spruce, cypress anc! deodar is mostly confined to 
the river valleys. The inhabitants of these western districts, i.e. 
Jumla, Humla, Mu.gu and Tibrikot, trade in horses, herbs, drugs 
and woollen goods, which find their way to the Indian markets 
through the Nepal-India border towns of Joljibi (Baitadi) , 
Mahendra Nagar (Kanchanpur), Rajapur (Bardia) and Nepalgunj 
(Banke) . 

Jumla and Humla districts ale famous for scenic beauty, inclu- 
ding the lakes. Of  these, Rara and Phoksumdo are well-known 
for their crystal blue water and scenic setting. Rara Dhah (lake) 
is the largest lake in Nepal. I t  is some three miles long and two 
miles in breadth and is situated a t  an a1titud.e of nearly 3,048 m. 
Phoksumdo (Ringmo) is smaller than Rara but is situated two 
thousand feet higher (3,657 m) than the latter. Both these lakes 
are crater-like in appearance and are probably glacial in origin. 
Arounc! Rara, 1)lue pine and fir are the predominant trees. 

Jumla 
The district c f Jumla covers an area of 2,558 sq. km, with an 

altitudinal variation of 730 m to 4,267 m. I t  has a population of 
130,000 with a density cf 43 per sq. bn. Chetris and Thakuris are 
the prominent castes; superstition, ghosts and demons dominate the 
lives of the people. The houses are flat roofed. The rainy sea- 
son is short - covering the period from mid-July to mid-August, 
with an annual average of 30 cm to 38 cm. I t  is snow-bound for 
long periods. Three climatic regions are found within the district: 
temperate, warm temperate and tropical. 

The main exports of the area are: woollen blankets, sha %Is, 
ghee, borax, herbs and drugs. Better quality wool is imported from 
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Tibet, Mugu and Humla. Weaving is done on primitive looms. 
Horses are sold a t  Jauljibi. In  the past they were sold in India 
also. The main items of import are foodgrain, sugar, kerosene 
and manufacturx! goods. 

Bee keeping is an important occupation of the people. The 
main markets are Nepalganj, Surkhet and Rajapur. 

A proposal to establish a National Park in Rara area is under 
active consideration of the government, a measure which will 
give protection to one of the most spectacular regions cf the country. 
A weekly air service to Jumla h-is made this place accessible t3 
tour:sbs, bu-t one has to walk for two days bcfore the lake site is 
reached. There will, however, soon be a small landing strip for 
STOL planes. 

Jumla is an important town of this part of the country, being 
once the capital of the Malla kings. I t  is situated in the Tila 
river valley a t  an altitude of 2,306 m. Freezing temperatures occur. 
throughout the winter anc! it is not unusual to have snowfall in 
Jumla in the midst of spring. Agriculture is the mainstay cf the 
people. Paddy, maize, wheat, barley and buckwheat are the 
principal crops. Sheep and goat rearing are both important 
occupati~ns. There are reportedly 30,000 goats in the district. 
The climate here is ideal for fruit cultivation. Fruits such as 
apples, peach, citrus, pomegranate, walnut, and often grapes are 
grown. Wildlife consists of danphe and monal pheasants, chukor, 
partridge, barking deer, hear, musk deer, and the wild Tibetan 
sheep (Ovis ammott hodgsoni), locally known as nawa. Snow pigeons, 
choughs and ravens are also common. There is much intercourse 
between the Tibet region of China and this part of Nepal. Asr 
people on either side of the border are ethnically similar and no 
formal entry permits are necessary for them they cross the border 
freely with their merchandise. The trade routes lead throilgh a 
number of passes, the more important of these being ~Vamja  La 
(La-pass, 4,947 m) , iMerem Bhanjyang (5,974 m) , Sehula Bhanjyang 
or ilfendok Ding L a  (5,077 m ) ,  and hfohnla Bhanzatzg (5,028 m)-  

Central Nepal Himalaya 
The regions lying on the southern flank of Langtang, Macha- 

pucbre, Annapurna and Dhaulagiri mountains comprise roughly 
Central Nepal's Gandaki and Dhaulagiri anchals. It  is an area of 
exceptional natural beauty. A solid wall of mountains (Dhaulagiri 
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- 8.222 m, Annapurna - 8,047 m, Himal Chuli - 7,863 nl) 
cut off very effectively the South-West monsoon, which results in 
extreme clryness of the northern parts of the region. Mustang 
Bhot is typical of this type of country. 

Mustang 
Mustang (area 1,942 sq. km) lies in the rain-shadow of Anna- 

purna and Dhaulagiri. I t  is a high, wind-swept country with an 
average altitu.de of 4,572 m. Th.e capital is Lo Mantang. The 
country is desert-like, with Caragana as the dominant vegetation. 
Besides keeping yak hel-d.s, agricultv.re is the main occupaticn of 
the people; potatoes, maize and millet are the principal crops. 
Goats and sheep are also kept and yak cheese forms an important 
part of the diet of the people. Wilc! garlic (Allium wallichii) is 
collected, dried and solc! in Pokhara. 

Mustang is sparsely p ~ ~ u l a t e c !  (27,890 people). The northern 
part is inhabited by Bhotiyas, the central by Thakalis and the 
extreme southern part by Magars, Chetris, and Brahmins. Villages 
lying south of Jomsom are quite prosperous. The northern part 
is not so proc!uctive and with great difficulty one crop cf barley, 
wheat and legume axe raised.. Fruits and vegetables which grow 
in the southern parts are orange, guavs, lemon, pear, peaches, 
pomepr anate, banana, radish, potato, onion and g ulic. In the 
river valleys of Marsyangdi and Kali Gandaki, rice is grown, 
while higher up wheat, maize, buckwheat, millet, pulses and pota- 
toes are common crcps. h-uth (Snussllren /aB.7), kutki (Picr~r- 
rhiza kurroa) and but1 lnhsurl (Alliutn wallichii) are important herl-s, 
which ultimately find their way to India. Tukucha is an important 
trading post of this region anc! a t  cne time bustline town. The 
articlcs traded were: horses, salt, foodgrains, borax, wool, hid.es, 
musk, antimony, herl~s and manufactured goods. 

In the southern mountainous r e~ ion  are founc! goral, barkirg 
deer, jharal, leopard, bear, jackal, monkey, porcupine and rahl~it.  
In the northern and centra,l part musk deer, wild sheep, g ~ r a l ,  
jharal, barkinq deer, leopard, bear, wild yak, dauphe pheasant, 
chukor, pigeon, dove and jungle fowl are met. Snow leopard in- 
habits inacce;sil?le cave-like areas in tile c1iNs.l 

Mustang h a  many  laces of Hind.1 pilgrimase, such as Mukti- 

1. Pcissrl, Michel, 'Mustane, Remote Realm in Nepal.' Natioml Ceogra~hic. 
October, 1965. 
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nath, Damodar kilnd, K a l ~  Barah and Tatopani (hot water 
springs:). 

Central Nepal is drained by the Kali Gandaki, Buri Gandaki and 
Marsyangdi rivers. The region south of Dhaulagiri is inhabited 
by Gurung and Magar tribe;. Although their faces betray Tibetan 
featurzs, culturally they are more clojer to  the Hindus thslz to the 
Tibetan;, a? they worship Hind-1 gads and gaddesse;. 

Pokhara 
Pokhara is by far the most important town in Central Nepal. 

I t  is situated in a valley, smaller in size than Kathmandu, and 
has a sub-tropical climate. The  summer temperatures are generally 
higher than a t  Kathmandu, as is the annual rainfall. The total 
rainfall in the 1964-65 period was 309 cm. The  Pokhara valley 
is an example of Tectonic regional va1ley.l The valley floor shows 
ample evidence of glaciation. Snowy mountains provide a hugz 
back-drop for the valley, the most famous peak being the Macha- 
Puchre (7,000 m) which casts its shadow on the crystal clear waters 
of Phewa lake. Phewa tal (tal=lake) abounds in native carp 
and the 'snow trout' or asla. The Seti River which drains the 
valley cuts a deep gorge across its floor, which a t  one place is 46 
m deep but a mere 1.8 m in width. The river causes much erasion, 
the reason being that its swift flowing current dissolves the soluble 
part (lime) of the bed rock. Besides Phe-vva, there are a number 
of lakes in the region, viz. Begans, Rupa, etc. 

Pokhsra is now linked by a good highway -the Prithvi Raj 
Marga (170 km) with Kathmandll. This, besides bringing these 
two cities closer to each other, has helped tourism also. The cons- 
truction of the highway has also encouraged farmers to intensify 
fruit cultivation; in 1974, for the first time 50 truck load5 of fruits 
(mainly oranges and bananas) were brought to Kathrnand.1 from 
Tanhu district alone. 

Pokhara is an important trading centre and a variety of good9 
of agricultural origin -paddy, wheat, barley, etc. are exported 
from here to Tibet and ghec, orangcs, fish, herbs and drugs, and 
woollen goods to India. One sees in Pokhara town mule caravans 
l o a d ~ d  with agricultural and manufactured goods heading for the 

1. Pradhan, M. L. ,  Basnyat, R .  H. Singh and Maharjan, P. L.  1964. 
'Soil Survey of same Area? of Pokhara (Wc9t No. 3) and Syangja (Wcst No. 4)- 
Candaki Zone.' (Mimeo. ). 
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northern parts. Oranges fi-om Pokhara are always in great demand, 
but for about a decade now, the orchard-, have shown a rapid 
decline, the cause being ascribed to My:~plasma-like orgaqisms. 

Pokhara is also connected with Bhsirawa by the 145-km long 
Sunauli-Pokhasa highway. The road starts a t  Sunauli - a villa&- 
on the Ind-o-Nepalese boi-dec and passe; through Butwal (1 98 m),  
Tansen (1,554 m), Walling (700 m) and ends a t  Pokhara (791 
m). I t  crosses the Kali Gandaki a t  Ramdighat (365 m) a t  a 
distance of 90 km from Sunauli. Palpa district, of which Tansen 
is the headquarter, h9.s a healthy climwe and bectuse of its pro- 
ximity to the plains, it has all the potential to develop into a health 
resort. Fruits such as mandarin orange, shaddock, lime, lemon, 
papaya, bananas, mangoes, litchi and jack fruit are grown in the 
Pokhara Valley. Paddy and millet are the principal crops of 
this area, although wheat, sugarcane, maize, soyabeans, potatoes 
ant! vegetables are also grown. Good pasturage exists for the live- 
stock; buffalo herd? are moved d ~ w n  &wins the winter mmths and 
taken to high altitude Kharkas during summer. They look sleek 
and fat. In Baglung, on an average 5.7 buffaloes are kept by 
each. household and d.a;rying is one of th.e principal occupations 
of the people in this part. In Parbat district, besides daily and  
agriculture, paper making is an i m p ~ r t a ~ t  cottage industry. 

People 
Brahmins, Kchatriyac, Khas Chetris, Newars, and Gurungs cons- 

titute the majority of the population, although Thakalis, Sunwars 
and Kamis are also found in small numbers. While Gurungs 
occupy the hill tops, others -Brahmins, Chetris, etc. live in the 
valley floors and a t  lower altitudes. Although Gurungs are prin- 
cipally agricultural people, they go to join the British and Indian 
armies, while their womenfolk are left at  home to work in the fields. 
Gitrung women are expert weavers. 

Gurungs as a g,.o7~p may well have existed for a long time in 
the hilly region (pahar) and they selc!om come down. I t  is only 
in the recent times that they have ventured to inhabit the lowlands 
of the inner Terai and Terai. 

Besides agt-iculture, they are also engayed in sheep and cattle 
herdhg. Buffalo is their main daisy animal and they eatn some 
cash through the sale of ghee. 

They have a unique social institution -called rodi, which is a 
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kind of s~c i a l  cl-db for teen-lgers. Usually, a gcoup remains with 
a rodi until the couples get married. 'All th: memb2,s of a rodi 
usually work together in the fields or go together to fetch wood 
from the forest. Sometimes one rodi invites another rodi from a 
different village to help them in the fields. During their stay, 
the boys may work in the fields, if it is an agricultural season and 
enjoy the feast in the evening. At the end of their visit, the boys 
make presents of money, bamboo cigarette hold-ers or combs, which 
they make with great skill.'l 

Tamaogs 
The Tamangs are mostly concentrated in the area immed.iately 

north-east and west of the Kathmandu Valley. There are, how- 
ever, scattered commurlities in the east - as far as Darjeeling agd 
in the Te~ai-Janakpur and Narayani Zones. There are g~.oups 
which are culturally closer to the Tlbetans and are called as Tamang 
Bhotiyas. Their staple crops are maize, potato, millet and. wheat. 
Animal husbandry is commo-~. They keep poultry, which they 
bring to the markets of Kathmandu and other towns for sale. 
Though extremely hard.y, their economic condition is poorer thm 
that of the other ethnic groups of Nepal. They reportedly eat 
tree frogs (Hyla sp.). 

Tamang settlements lie mostly between 1,219 rn and 2,438 m. 

They live in stone single story houses with ~vo3den shingle rcof. 
They are skillec! craf~srnen and weave woollens, bamboo packets, 
mats, etc. Lama Tamangs also paint  scroll^.^ 

Thakalis . 
They are primarily inhahitants of Thak Khola, a tributary of the 

Kali Can&ki. Though culturally they are distantly related t<) their 
northern brothers, Hinc!uistic influence has pervadec! their way of 
life. Tcl.kilche in the past was a bustling town because of its impor- 
tance as a tracling centre; m x h  of the trad.itiona1 tracl.: through 
Tibet was in the hands of the Thakalis, who now have moved to 
Kathmandu. But quite a few have set rrp ro.ldside inns along the 
Pokhara-Jomsom trail. These resting places are known as much 
for their cleanliness as for the warm hospitality of the Thaka ln i~ .~  

1. Bista, D. B. 1967. People of fiepol. pp. 70-73. 
2. Zbid. p.  80. 

- 3. Wife of a Thakali or Thakali belle. 
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Among the Thakalis, a t  least in the past, there were 'forced 
marriages.' When a boy found a girl of his choice, he took the 
latter to a  friend.^' house and the actual marriage rites were per- 
formed later by the parents. Polygamy was not uncommon among 
the Thakalis. 

Magars 
Magars b.ave been the subject of an intensive study by Hitch- 

c0ck.l They inhabit the Mahabharat range, between 1,828 m and 
3,657 m. The Magar homeland. is the mountain belt drained. by 
the Narayani and. its tributaries. 

Magars speak a 1angu.age which belongs to Tibeto-Bv.r.mese 
group (Magar kura). There are a number of tribes among them: 
Ale Rana and Burathoki (in the southern half)  and Bura, Gharti 
and Rokha, who occupy the northern half of the country. Agri- 
culture is diverse: in the southern half, millet, maize and  irrigated 
rice are the principal crops, while in the norihern part, barley, 
potato and maize are the main crops, though a t  lower altitudes rice 
is also grown. Livestock is an important occupation with these 
people and every Magar household keeps pigs and chickens. They 
occasionally move with the herd, taking cattle to the lekh dy~ring 
summer months. They are fond of liquor, which they distil 

.from millet. 
They engage themselves in the production of a number of cot- 

tage products, such as straw mats and \voollens. They also go for 
fishing and hunting. 

Culturally they are also influenced by Hinduism, though not to 
the same extent as others. According to Hitchcock : 'Customs and 
religious rites are similar to the Hindus, perhaps nothing of the 
Mongolian influence is left on these people. They have been all- 
sorl~cd by thc southern cultural influences which the Brahmins 
and Rajputs (Thakuris) brought with them.' 

In no case, among hlagars c1.o we finc! marriage by capture, 
a common practice among ethnic groups in Nepal. 

Magars which comprise the largest of the ethnic communities oT 
Nepal, are sprcac! over a large ar2a -from Dailekh and Jajarkote 
in the west to Pokhara and Gorkhi in the east. They go in large 
numbers to join the Indian and British armies. 

1. Hitchcock, John T. 1966. The Mngars of Banyan Hill. 
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Rodi 
Like Gurungs, the Magars have also rodighars which are road- 

side resthouses where a group of 20-30 people engage themselves 
in a question anc! answer session of love songs, always led by a 
female member. Rodighars are used during winter months; the 
girls bring liquor and food and the boys help bear the other ex- 
penses. 

The  two d'stricts lying immediately west of Kathmandu, viz. 
Nuwakot and Gorkha, are principally inhabited by the Tarnand 
people. They are primarily an agricultural community and are 
particularly good animal husbandrymen. Gosainkund, which lies 
in the Langtang river basin, is situated a t  an altitude of 4,319 m. 
There are a number of lakes in this area which are v'sited by the 
pilgrims during the summer months. Nathaniel Wallich, who 
succeed.ed Hamilton as Superintendent of the Royal Botanical 
Gardens at  Calcutta, 'visited only one place o u t s i ~ ~ e  Nepal Valley, 
viz., Nuwakot but persuaded pilgrims to bring back curiosities 
to him when they went to G~sainkuncl.'.~ Saussurea gossypiphora 
D. Don., 'which forms clubs of soft white wool from six inches 
to a foot high (first described as S. g9sypina by Wallich in 1831 1, 
was brought to Kathmand.11 by pilgtims from Go~ainthan' .~ 
Langtang region is unparalleled in scenic setting and colourful 
vegetation. Stainton says: 'If anyone asked me where to go in 
Nepal in the spring to see ths country at  its best, I woulc! without 
hesitation recommend the rhoc1d.end.ron-conifer woods which 
lie between 3048 m. and the t r ee l in~ . '~  This part of the country 
is equally rich in such medicinal plants as Jatawasi (Nardostachys 
jn6ama2si), Kutki (P'.crorhizs kurroa ) , Nirmgsi (Delphiniuln denuddum) , 
Kuth (Saussurea lsj+), etc. Pokhara and adjoinir. g regions 
(Syangja, Parbat, Kusum, Gulmi, etc.) are drained by Seti, B~jaya- 
pur Khola, Kaste Khola, Tal  Khclla, Khud.0 Khola, Andhi Khola, 
Jagat, etc. all joifiing to form the Krishna (Kall) Gandaki which 
comes out as the Narayani River at Devghat. I t  is known as thz 
Gand-ak in India. 

Chauri, a cross between a yak and a cow, is well adapted to 
1 .  h r k i l ,  I .  H. 1904. 'Notes from a Journey to Nepal.' Rec. Bot. Sot. India. 

4.59-140. 
2. Bhatt, D. D. 1964. Plant Collection in Nejll. Madrono. p. 148. 
3. Stainion, J .  D. A .  1963. 'A Spring and Strmmer in Central Ncpal.' 

Jour. Roy. Hort. Sod. 
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the cold climate which prevails over this region for most part of 
the year. I t  is said that this animal is unable to live below 1,219 
.m. The male animal is a beast of burden, while the female is 
the source of creamy butter (ghee) and cheese. Yak needs n o  
shelter d-uring winter and can stand a fed feet of snow on its back.. 
It is a sure footed anirnal and can carry a heavy load through 
trails across precipitous socks. Yak meat is dried and stored, 
while its hair is used to make ropes, bags, carpets, and boots. Yak 
tail is used as a 'Fly whisk'. Once a year yaks are bled which 
provides a tasty d:sh. Yak dung replaces firewood which is always 
scarce. Yak is bred with the local cow, the resulting offspring, 
if female, is called 3hum or doi. The male offspring called Jopkiyo 
is, however, neuter.1 In Langtang (altitude ca 3,353 m), there are 
extensive grassy meado\vs intersected by clear moun tain streams, 
which support a large yak population. Here a cheese processing 
plant has been established to utilize the yak milk. This area is 
inhabited by the Tamanys, who are a sturd-y people living in 
small villages. They are good agriculturists and grow wheat, 
barley, buckwheat and potatoes. 

People of the Central Highlands 
Nepal has been described as an ethnic turn-table.2 The bulk 

of people who join the British and Indian Gurkha regiments come 
from the Rai, Limbu, Gulung, and Magar tribes. Of these, the 
Gurungs and Magars inhabit Central Nepal between the rivers 
Karnali and Rapti. The Magars are concentrated in the Kali 
or Krishna Gandaki basin. The Gurungs are basically an agricul- 
tural community. They live in the districts of Nuwakot, Gorkha, 
Tanahu, Kaski, Parbat, Lamjung, Pokhara and Nuwakot. 'The 
Gurung tribe is divided into two distinct divis:oi~s, known res- 
pectively as the Char Jat and. the Sorhn Jat. The Char Jut, as the 
name implies, is divicl.ec1 into fo-.ir clans. Each of these clans is 
divided into a large n?rml~er of kindreds. The Sorha Jat is divided 
into kindreds only and therc is now no trace of the group of sixteen 
clans from which the division takes in its name.'3 Scattered colo- 
nies of both the Magar and Gurung tribes are found throughout 
thc country. The Rais or Khaml)as and the Limbus or Yakthumbas 

1 .  Sharma, Gauri Prasad. 1954. 'Yak.' Indian Farming. Vol. 3. 
2 .  Hagcn, Toni. Op. c i t .  p. 61. 
3.  Nepal and the Curklrcls. 1965. Ministry of Defence. London. p. 89. 
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belong to a part of the country which is called Kirat Pradesh. Accord- 
ing to some people, the word Kirat is all embracing, for it includes 
not only the Rais and Limbus, but also the Dhimals. I t  is said 
that the Kirats inhabited the Kathmandu Valley between 700 
B.C. to A.D. 100, and it is also claimed that Kirats and Newars are 
ic!entical people. Rais and Limbus mostly inhabit Sankhuwa 
Sabha, Terathum, Panchthar, Bhojpur, Dhankuta and Illam. 
'The Limbus and Rais are rather more Mongolian in appearance 
than the Gurungs and Magars, and any attempt to place their origin 
in the South is probably due to their desire to show a Rajput origin, 
a sentiment not unknown amongst other Himalayan tribes.'l 

Sherpas of Nepal 
Sherpa is a term applicable to the people of Tibetan stock 

who live mostly in the Solokhumbu district of east Nepal. A 
small group also inhabits the Chautara district (Helambu), a place 
much frequented by the trekkers now. Sherpa villages lie at alti- 
tudes between 3,048 m and 4,267 m. There are many clans among 
the Sherpas. Though in language, religion and culture they show 
clcse affinity to the T~betans, they also celebrate Hindu festivals 
with equal enthusiasm. Though the Sherpas are better known 
to the world as expert mountain-guides and high altitude porters, 
they are primarily an agricultural community. Tenzing Norgay 
was the first Sherpa to share honour with Edmund Hillary in 1953 
for scaling the highest peak in the world - Sagarmatha (Mount 
Everest). In the Solokhumbu region are also found many Kham- 
bas who are migrants from Tibet. These people are closely akin 
to the Sherpas in language and customs, and are 'largely indis- 
tinguishable in appearance'. 

In common to all the other people inhabiting the high Hima- 
layas, tsampa is a favourite food of the Sherpa also. Tsampa is 
prepared in the following way: 'Barley is fried with sand, and 
when the grain pops, the latter is sifted out through a fine-mesh- 
ed sieve; aftef th's, it is ground, the flour is  mixed with butter, 
.tea, or milk or beer and then eaten.'3 A special kind of tea - the 
'brick tea' is used in its preparation, which comes fiom Illam and 
Darjeeling. 

1. Ibid. p. 98. 
2. Haimendorf, Cristoph Von Fiirer. 1964. The Sherpas oj'JVej~al. p. 233. 
3. Harrar, Heinrich. 1958. Seven Years in T ibe t .  p. 320. 
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Speaking of the people of this area, Stainton says: 'They keep 
herds of yaks, also some sheep and goats, but rather surprisingly 
they keep no clogs a t  all. They pen their sheep and goats a t  night 
in small semi-und-erground stone houses in a manner, I have not 

:seen elsewhere; apart from keeping the animals safe, it ensures 
a good supply of manure for their small potato fields.'l 

I n  Helambu, Sherpas live a sequestered life. The  villages are scat- 
tered over a wide area, each belonging to a different clan. They 
all follow Buddh:sm and do not kill animals, though they are 
.non-vegetarians. They live upon rice, barley, potatoes, yak milk 
and meat. They are very hospitable, although their economic con- 
,dition cannot be considered satisfactory. Every year able bodied men 
and women migrate to Darjeeling (India) in search of gainful 
a p l o y m e n t ;  however, in recent times, they do seem to be having 
a thriving business as porters and guides. 

Social and Economic Life of the Sherpas 
Agriculture and livestock are the mainstay of the Sherpa com- 

munity. Potatoes, maize and buckwheat are the principal crops. 
I n  some places wheat and barley are also raised in the winter 
months. In  the 'high valley of Dingboche, a bearded, short-stemmed 
barley is grown in irrigated fields'.2 Potatoes are buried under- 
ground as soon as they are harvested and taken out when needed. 
The Sherpas are not sedentary people. They move from one place 
td another, reaching as far south as Kathmandu and cross the 
northern borcl-er through ~Vanlpa La (5,4-86 m) into Tibet, in search 
of good pastures and to trade in salt, wool, sugar, kerosene, and 
fbodgrains. Being Buddhists, Sherpas do  not kill any animals. 

Instead of bullocks, human beings drag the wooden ploughs. 
zopkio, a cross between a yak and a cow is, how eve^, used as a 
d r d t  animal. When fields are under crops, animals are kept 
away f:om the fields, and owners of stray animals are fined. Locally 
elected councils play an important role in  the administration of 
the Sherpa villages with the village councils allocating civic 
tasks by rotation. New schools have been opened in this area, and 
more recently, Hillary has established a hospital also. The 
Sherpas manage their land quite efficiently and in s!larp contrast 
.&o the forests of lower and climatically more favolred regions 

1. Stainton, J.  D. A. 1964. OP. ci t .  p. 28. 
2. HaimendorT, C.  V. 1964. OP. c i t .  p. 7 .  
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which have been destroyed by the Chetris, Brahmans and other 
tribes, those of Khumbu have thus far escaped being axed. This 
is 'mainly due to an efficient system of checks and controls by a 
society which combines strong civic sense with a system of investing 
indi~ic~uals with authority without enabling them to tyrannin? 
their fellow vi1lagerd.l The increased tourist traffic has brought 
about new ecological problems, including encroachment into, 
forests. Tourists are reported to be burning yak dunga2 

Agriculture in the Eastern Hilly Districts of Nepal 
Agriculture in the hilly region is of a subsistence type. It  is 

very rarely that a farmer has surplus yield. His main source of 
income is ghee and occasionally, poultry, livestock, fiui ts and cottage 
products, e.g. wooden containers, baskets, paper, etc. He needs 
cash to buy salt, sugar, kerosene and cloth. It  is true that some 
farmers are more enterprising than the rest in this matter; work 
in the fields is at a minimum during winter months and so this 
time one finds farmers being engaged in s -~ch economic activities 
as building houses, transporting manure and on road construction 
projects. 

Agriculture in the hilly region of Nepal is a hazard.ous occupa- 
tion in  which nature holds the destiny of the farmer. Drought, 
hailstorms and floods are constant threats to the crops. AgricuG 
tural conditions in the eastern hilly districts of Nepal, viz. Chautara, 
Ramechhap, Dhankuta, Okhaldhunga and Illam were studied 
G ~ r u n g . ~  He travelled extensively in these parts to get first hand 
information at the behest of the erstwhile Rana regime. Apart 
from observing the conditions of the farms and the farmers, he 
also studed the 'economic and social life of the cultivators, farm 
practices which are commonly followed and its effects on the fanners' 
standard of life'.4 

Gurung observed : 'The farmer in these parts of the country 
(as elsewhere) is illiterate without training, (and) with little 
ambition and much indolence, lives a contented life. He is very 

I .  Ihid. p. 15. 
2. 'Tourism Pressures Increase in Khumbu.' News!etter. Nepal Nature Comer 

vation Society. Special Cr ronation Issue. Feb. 1975. 
3. Gurung, C .  B. 1949. 'Report on the Study of Agricvltvre Condition, 

of the Eastern Nepal Hill?, East No. 1 to Illam.' ( Mimeographed ). p. 47. 
4. Ibid. p. 2. 
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respectful and loyal to the Government and from the incessant 
*oils, hardships and struggles which are his usual lot, he finds 
relief on occasions of hath (open market), festivals, fairs and 
marriages.' This picture of the Nepalese farmer drawn nearly 
three decades ago has basically remained unchanged; although 
it cannot be denied that he is now living in a new socio-economic 
.and political climate with plenty of promises for the future. 

Gurung (1949) has designated three cropping systems in east 
Nepal: Plain region (alt. 305 m to 914 m), Mid region (alt. 914 
m to 1,524 m) and Lekh region (alt. 1,524 m to 3,657 m and 
above). The agricultural pattern in the hilly regions of Nepal 
is quite complex. Though cereals are given priority, poultry, 
livestock, fruit and vegetable cultivation are not entirely neglected. 
In the hills, dry farming is practised in many places but the farmers 
d o  not have varieties that can withstand drought. 'Agriculture,' 
as Gurung puts it aptly, 'in large parts in eastern Nepal hills is still 
-a gamble in annual lainfall.' 

The cropping systems in east Nepal are : 

Plain region-khet (low land) : alt. 305 m to 91 4 m. 
1.  1 yr. Maize - March-July 

Paddy - June-November 
Fallow - December-March 

2. 2 yrs. Sugarcane - April-January 
Paddy - July-November 
Fallow - November-March 

Plain region - Bari (upland) 
1. Maize - July-November 

Fallow - December-June 
.Mid region - Khet (lowland) alt. 914 m to 1,524 m. 

1 .  1 yr. Paddy - June-October 
Wheat - December-May (may be as single or 

mixed crop) 
Mustard - December-May 

'2. 1 yr. Maize-April-May 
Paddy - June-November 
Wheat - December-Apri 1 

13. 1 yr. Paddy - March-June 
Paddy - June-No\ ember 
Tite fafar (Fagopyrum sp.) December-March 
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4. 1 yr. Paddy- June-November 
Tite fafar - December-March 
Fallow - April-May 

5. 1 yr. Potato - March-Augilst 
Maize - March-August 
Paddy - Augus t-November 

6. 1 yr. Paddy - June-November 
Fallow - December-March 
Maize - March-June 

7. 1 yr. Paddy - Aug~st-November 
Fallow - December-June 

Mid region - Bari (upland) alt. 1,524 m to 1,828 m. 
1. 1 yr. Maize - Apr-il-July 

Millet - Augus t-December 
Mid region - Bari (upland) 

1 .  1 yr. Fallow - February-March 
2. 1 yr. Maize - May-July 

Millet - August-November 
Wheat - December-April 

3. 1 yr. Millet - August-November 
Fallow - December-July 

Lekh region - Khet (lowland) alt. 1,828 m and above. 
1. 1 yr. Potato - March-August 

Maize - March-August 
Fallow - December-February 

2. 1 yr. Paddy - Augdrt-November (only one crop taka8 
in a year) 

Lekh region - Bari (upland.) 
1 .  1 yr. Maize - March-July 

Potato - March-July 
Kodol - August-Noveml~er 

or 
Millet 
Fallow - December-March 

2. 1 yr. Maize - May-October 
Wheat or Barley - November-May 
Mustard (grown as a mixed crop in winter). 

3. 1 yr. Mustard - September-January 
Potato-March-July 

1. African millet (Elewinc coracana). 
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4. 1 yr. Maize - March-September 
Mustard - September-January 
Fallow - March-July 

5. 1 yr. Kodo - August-November 
Potato - November-March 

The lowland (khet) is irrigated while bari or upland is a dry 
farming tract. As common to other hilly parts of Nepal, maize 
replaces paddy at  higher elevations, other crops of importance 
being: Uwa (a local variety of naked barley), barley, a ~ d  mustard. 
Some sugarcane is also grown. Sherpas as well as Tamangs practise 
shifting cultivation for potatoes, which is called bhasme system. 
They select a scrubby site, burn the bushes and then plant tubers. 
Usually only one crop is taken a t  one site, to which the farmers 
revert after 8-10 years.l From Illam, potatoes are exported in 
substantial quantity, 'about 2 lakh mds (5,400,000  tonne^)'.^ 

There are extensive orange orchards in Dhankuta and Bhojpur. 
During the winter months, villagers trek long distances (in some 
cases nearly a week), to market their produce in  Dharan bazar, 
the bulk of which (95 to 97 per cent) ultimately reaches the 
markets of Forbesganj, Purnia, and Bhag-ilpure in India. Citrus 
trees throughout the country (as much as 54 per cent) have 
been reported to be suffering from a disease known as 'Citrus Decline'. 
At one stage, it was thought to be caused by a Greening V i r ~ s , ~  
but now the causal agent has been identified as Mycoplasma. There 
is evidence that the disease spreads by a vector Diaphorina citri. 
Climatic and soil conditions are quite suitable for growing pome 
and stone fruits in the hills of Nepal, but i t  is only in recent years 
that the government has taken steps to carry out a programmz of 
horticultural development in these parts. 

Of the village industries in eastern Nepal, weaving, livestock 
raising, poultry farming, fishing, manufacture of bamboo mats 
and baskets are the more important ones. Another industry is 
concerned with the msn~lfact~ire of Nepali paper which is prepar- 
ed from the bark of the paper tree (Dap,'lne caltnzbina, D. bholua), 

1.  Gurung, C .  B. 1949. Op. c i t .  p.  14. 
2. Mathrma, P. R .  1964. 'Market Structurr of Agricll.ltrua1 Ccmrnodi- 

tics in Nepal.' Nepal Agricultural Conference I I .  ( Mimeographed ). 
3. Knorr, L. C. and Shah, S. Moin. 1971. 'World Citrus Problem.' V. 

Nepal. F A 0  Plant. Protect. Bull. 19 (4) . 73-79. 
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Edgeworthia gardeneri (Aryili) and Wickstroemia cannescence. 

The Kiranti People 
The eastern hilly districts of Nepal - the Kirant Pradsh - is 

inhabited by two tribes, the Rais and the Limbus; of these, the Rais 
occupy the central or Majh Kirantl and they outnumber the Limbus. 
The  principal settlements of the Rai communities are in Solo- 
khumbu, Okhaldhunga, Khotang, Bhojpur and Udaipur. Accord- 
ing to old chronicles, the Rais occupied a much larger area than 
they seem to occupy now. 

Rai settlements lie between 914 m and 1,524 m. They live in 
small one storey houses built of stone, which are either thatched 
or roofed with slate. Houses are often built on stilts. Bamboo 
is extensively used in the construction of houses for walls, as 
well as roofing. The ground floor is used as a poultry pen. 

Cultural traits of these people are equally interesting. Instead 
of brass pitchers, water is stored in bamboo pipes, Maize is the 
staple food, but other crops, such as millet, wheat, rice and beans 
are also grown. Cotton anc! and tobacco are used for household 
purposes. Sisal is used for ropes. Shifting cultivation is a rule 
rather than an exception in this part of the country. 

Limbus 
Limbus are closely related to the Rais. They live in an area 

east of the Arun river, called Limburuan. 
Agriculture is the mainstay of the people, though it is mostly 

of a subsistence type. The:r lives are dominated by ghosts and 
evil spirits. 

Tongs is a favourite social drink. Every man has a large wooden 
mug which is filled with thick millet beer and sipped through a 
bamboo tuhe.l 

Sunwar 
These are rather a small tribal group - ethnically related to the 

Magars. They live mostly in eastern hilly parts, in the districts 
of Ramechap, Dolakha and Okhaldhunga, along the slopes of the 
Mahabharat and river valleys. According to Bista, 'they go to 
Assam. Bhutan and Sikkim in search of seasonal employment and 

. some settle there permanently'. 
1. Bista, D. B. 1967. OF. c i t ,  pp. 31-32. 



Chapter XI 

the Lowlands 

Agricultural Pattern in the Terai 
The Nepal Terai is 'a part of the Indo-Gangetic plain. I t  is a 

narrow strip of land with a width of 24 to 32 km and has a rich 
alluvial .soil. Most of the land is now under cultivation and only 
a small area - less than 3 per cent - under forest. 

Terai occupies 17 per cent of the total land area, and produces 
,450 per cent of the total foodgrains. In  the Terai, paddy is the 
most important crop. In  1971-72, total rice export was 11.91 
million tonnes, the bulk of which went to India. Agriculturally 
'Terai is situated favourably; besides fertile land, major irrigation 
facilities are also in the Terai, where 29,632,000 hectares of land 
are currently under irrigati0n.l 

Terai - the Granary of Nepal 
The eastern Terai which includes the districts of Bara, Parsa, 

Rauthat Saptari, Sarlahi, Mahottari, Morang and Jhapa is most 
important from agricultural standpoint, for it produces almost 
two-thirds of the country's total food production. 

In the Terai 77 per cent of the total area is under crops as 
against 16 per cent in the hills. In  the Terai belt stretching 
from east to west along the entire length of Nepal, paddy and 
maize are the main crops. Besides these, the staple food crops of 
Nepal, a number of economically important crops are raised in 
this part of the country; oilseed$, sugarcane, tobacco, pulses, jute 
.and lately wheat are grown in the Terai. In the Terai vegetables 

1. Agriculti~ral Statistics of Nepal. 1972. 
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such as brinjal, tomato, carrot, radish, bean, pea, pepper, potat4 
squash, cabbage, cauliflower, parwal (Trichosanthes dioca), etc. are 
also grown. Among the fruits are: mango, cucumber, lichhi, 
lime, guava, papaya, banana and Kathql (jack fruit). In the 
eastern districts of Morang and Jhapa, pineapple is now grown on 
a commercial scale. Great possibilities exist for the cultivation oC 
avocado and other tropical fruits in the Terai. Gram, pigeon 
pea, mung bean, urd bean and field beans are extensively grown. 
In  the Terai, besides buffaloes, oxen, horses, occasionally elephants 
and mules are employed for transporting men and materials. Every 
householc! keeps some livestock (cows and bulls) ; in Mahottari 
district, 49,273 households reported a total of 125,353 cows and 
bu1ls.l Tractors are now replacing draft animals, a thing which 
was possible due to extensive credit facilities provided by the Agricul- 
ture Development Bank. 

The pattern of farming in the Terai is of an extensive type. 
Only one crop of paddy is raised in the western dlstticts but in 
the eastern Terai, two crops are raised in a year. Early variety rice 
is planted in July and harvested in Septem5er and the late variety 
is planted in September and harvested in December. Tbe average 
yield of paddy in central Terai has been estimzted a t  2 tonneslha 
which 'with the application of fertilizers has been increased to  
2800 lbslacre (3.2 tonneslha.)'.2 Chemical fertilizer is now being 
extensively used in the Terai for paddy and wheat. 

Grecn Manuring 
In the Terai, as in the hills, very little of green manuring is 

done, although it is not uncommon to rotate legilme with a cereal. 
Crops which are grown expressly for green manuring are: SQW~ 
(Crotoloria juncea) , giara (Cyam~psis psoralioides), dhyanchiya (Sesbenia 
acubato), s i i  (fkfelilofus parvC!lora) and bean ( Vigna sinensis). In the 
temperate regions crops used as green manut e are: bean (vigna 
sinensis), bakula o-i broad bean ( Vicia faba) , bhgt nus 0: soyabean 
(Gbcine max),  musuro or lentil (Lenr culinaris) and clover (Trfolium SP)* 

Bullock and buffalo-carts are the only means of transport in 
the rural Terai. In  the monsoon season this mode of transportation 
is not available due to flooding of the tracks and streams and dense 
growth of elephant graw (Pennisctuln p~lrpureu~n), Kans (Saccharurn @on- 

1. Sample Agriculture Survey. 1962. 
2. Thapa, B. 1964. Ob. t i t .  p. 3. 
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taneum) and munj (S. munja) . During the four long rainy months sur- 
face communication is cut off and each village becomes an island 
in itself. All the economic anc! social activities of the people come 
to a stand-still. In the winter months on bullock cart tracks - 
jeeps ply, which brings about a suclclen spurt in the economic 
activities of th's reg:on. The building of 1,078 km long Mahendra 
highway - nearly two-thirds com?lete - has been instrumental in 
bringing the economic prosperity in this region. The benefits of 
the Green Revolution are already manifest and though the energy 
crisis has caused some set-back, the prospects are nonetheless quite 
promising. 

The face of the Nepal Terai is fast changing with increase in 
the tempo of industrial activities; sugar, jute, match and plywood 
industries, are all located in the Terai - and. with greater emphayis 
being put upon cultivation of fooc! and commercial crops, a new 
economic order is In the offing in this part of the country. Fur- 
thermore, the en tire Terai region provides seasonal employment 
to the hill people during the winter months. The winter exodus, 
which in many cases involves whole families, starts after the wintei- 
sowing of wheat. Those who come down to the Terai find em- 
ployment as porters, on road constrtlction projects or as workers 
in the tea gardens (C/ziya bagnn). 

Inner Terai 
In the inner Terai the total area under paddy in 1970-71 was 

71,000 ha. The total cereal grain output of the inner Terai is 
estimated at  187,235 tonnes, of which rice amounts to 1 12,741 
tonnes 01. 38 per cent of the total, millet 3,175 tonnes or 2 per cent of 
the total and wheat 209 tonnes or 0.1 per cent of the total. 

I t  is thus obvious that inner Terai, fiom an agricultural stand- 
point, is as important as the Terai proper (Table 28). At one time, 
this was an a,-ea which was infested with malaria but this has now 
been brought under cont1.01. A large number of settlers fi-om 
the hills as well as fiom India and Burma have settled down 
here. 

In the inner Terai, rice, maize and mustard are the principal 
crops. In the newly cultivated tracts linseed and rahar (pigeon pea, 
Cojanus cnjnn) are g,-own. Fruits are gmwn where soil is g o d  and 
irrigational facilities are available. Citrus, papaya, mango, jack- 
fruit, pineapple and banana grow well in these parts of the country. 
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1 OTAL CEREAL GRAIN PRODUCTION, INNER TERAI BELT, NEPAL, 1965l -- . -_I---- 4- -4- 

District  Rice Maize Mil l e t  Wheat Total  
(tonnes) ( t o m e s )  (tonnes) ( t o m e s )  (tonnes) 

UQipur 14,521 14,703 - - 29,224 

Sindhul i 6,914 10,855 64 . 17,833 

Mabwanpur 4,198 9,405 1,681 - 1 5,284 

Chi twan 30,706 12,410 1,934 - 45,050 

Nawal Parasi 25,692 1,501 - 145 27,338 
Dang-Deokhur i 30,710 21,756 - A 52,506 

Sourcz : C-real Grain Production, Consumption and Marketing Patterns 
in Nepal. 1965. HMG, Ministry of Economic Planning. 

Rapti Valley 
The Rapti Valley is typical inner Terai region. I t  lies sand- 

wiched between the Churiya and the Mahabharat ranges. The 
Valley is drained by three rivers, viz. Mahendra, Lothar and 
Khageni which are the main tributaries of the Rapti river. 
Narayangarh situated by the side of the Narayani River, an im- 
portant town, is now linked with Butwal by a modern highway- 
I t  saves the vast hinterland districts of Gorkha, Kaski, Lamjung, 
Tanhun, Syangja, Dhadinq and Baglung. The soils of the Rapti 
Valley are mainly alluvial, with the top soil ranging from sandy 
loam to silty loam. The cereals gt-own in this Valley are: rice, 
maize and wheat. Citrus fruits - lemon, pornmelo, lime, banana, 
papaya and pineapple also grow well. Groundnut and millet 
(Eleusine coracana) are grown on poor soils. 

A good road links Kathmandu with the Rapti Valley and the 
Royal Nepal Airlines operates an air service to Bharatpur during 
fair weather. There is also an airstrip a t  Meghauli in the very 
heart of the Chitwan National Park. New schools, hospitals 
and factories are being established in this region and a t  present it 
has turned into a boom area. Hetauda is a case in point. 

The nang  Valley is another inland Valley in western Nepal. 
It is inhabited mostly by the Tharus but other communities such 

1- (a) As5ume net yield (after processing, drying, seeds and wastage) of 
60 pzr cent rice from paddy. 

t b )  ~sgume yield of 80 per cent after drying, secds, wastage and processing. 
(c) A ~ . l m e  yield of 81 per cent after drying, seeds, wastage and processing- 



as Magars, Kshatriyas and a few Brahmins hnve also migrated 
from the hills to this Valley.1 People live in thatched houses 
which are painted with red soils. Paddy is the principal crop, 
though oilseeds and pulses are also of some importance. Dang- 
is now served by the RNAC which operates a service to this place 
and beyond to Surkhet, which is the 'Development Centre' for 
the Far Western Development Region. 

In the inner Terai, the cropping system is - paddy : fallow :- 
wheat : oilseec! or legumes : maize : oil seeds. For paddy, the 
planting season is June anc! July and harvesting is done between 
November and December. Maize is planted in April and harvest- 
ed in August; rice is plarltecl in July and harvested between October 
and December. Wheat is planted between September and Janlary 
and harvested between March and May. 

Resettlement Programme 
Due to extieme pressure up011 cultivable land, and more parti- 

cularly, the unprecedented floods of 1954, the people from the 
midlands had to come dbwn to the Terai in search of land, food 
and shelter. In the Rapti Valley, between then and now, the 
population increased exactly ten times. Successive droughts in 
the hilly districts left the people in these areas with no option but 
to migrate to the Terai where they encroached upon virgin forest 
land. The government through the Resettlement Corporation 
is now engaged in the resettlement of these people in the districts ' 
of Jhapa, Nawalpur, Banke-Rardiya, Kailali and Kanchanpur. 

In Nawalpur, forest land tvas cleared to make room for the 
settlers. New villages have been established for people from the 
hint-rland districts of Nuwakot, Dhading, Gorkha, Tanahun, 
Lamjung, Kaski, Syangja and Baglung. A model agricultural 
farm h3s been set up in the district with a veiw to produce im- 
proved varieties of seeds and to demonstrate m o d ~ r n  methods of 
agricultlire to the local people. 

In Banke and Bardiya, virgin fores's have been felled to settle 
poor families from the Syangja, Baglung, Gulmi, Piuthan and 
Sallyan districts. Similar plans are now afoot in Kailali-Kanchan- 
pur also. The Resettlement Corporation and the Timber Cor- 

1 .  In  Daqg-Deokhuri, according to Charles McDougal, 84.7 per cent of the 
inhabitants were born o~ttside the region in the hills; in Dang majority of the 
landlords are the Pahr i s ,  in Deokhuri, they are Thnrrts. 
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poration are now engaged in large-scale operations to settle 8,030 
families in Kailali-Kanchanpur districts. 

From agricultural standpoint, Nawalpur, as well as Bank. and 
Bardiya, are quite fertile. Local climatic and soil conditions 
favour the cultivation of maize, mustard, paddy, wheat and millet. 
The farmers are being advised to gd in for crop rotation - maize 
followed by green manure crops in the rainy season, and w h ~ a t  
followed by mustard in the winter season. I n  areas where irriga- 
tional facilities exist paddy grows well. Vegetables, which were 
unknown in these parts, are now bzing successfully grown. Accord- 
ing to preliminary reports, long staple cotton has been success- 
fully grown in Banke d.strict. 

The resettlement programme is a new phenomenon in the agri- 
cultural development of the country. This programme has twin 
objectives : 

(1) I t  will alleviate pressure upon land in the hills, which 
can be left for a period of recuperation or could be used for 
the production of non-cereal crops. Potentially, all the hilly 
parts of Nepal are suitable for the production of fruit crops - 
apple, almond, peach, apricot, orange, olive, grape, etc. The 
economic well-being of the people living in these parts of the 
country would depend upon a change in the agricultural pattern 
which can only be achieved through sustained efforts by the 
government and people. 

(2) To bring under cu1t;vation land which is un-productive 
or under non-commercial type of forest. 

Land Reforms 
Although land reforms had been gding on in piece-meal fash'on 

since 1951, the Land Reform Act, 1964 was the first comprehensive 
agrarian leg'slation in Nepal. I t  is quite 1,road in outlook and 
very elaborate with regard to methods of implementation, The 
main features of the Land Reform Programme are:  (1) fixing of 
a ceiling on 'llnd holding for each household (in the Kathmandu 
Valley ahout 2.5 hectares, in the hilly region about 4 hectares 
and in the Terai about 16.4 hectares) ; (2) ceiling 02 the hold- 
ings of land for a tenant at 2.5 hectares in the inner and outer 
Terai, about half a hectare in the Kathmandu Valley and about 
one hectare in the hilly region; (3) fixing of rent which in no case 
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is to exceed 50 per cent of the gross annual produce: (4) fixing 
of the compensation a t  10. per cent in cash and the balance in 
interest bearing negotiable bonds; and (5) compulsory savings 
from land owner, tenants and owner tillers as a deposit for five 
years bearing a 5 per cent annual rate of interest, the quantum 
of such levy depending upon the area of the land, rental condi- 
tions and the kind. of main crop raised.1 I t  must be conceded that 
the Nepalese Land Reform Programme, which is primarily a ren- 
ancy reform measure, is beset with inany difficillties, 'including 
the correct identification and accurate enumeration of the tenants 
and owners of land in the shortest possible time and since the 
existing land records are out-of-date, incomplete, haphazard in 
form and unreliable with regard to extent and, above all, a record 
of tenants is virtually non-existent, tenancy land reform depends 
upon the completion of a cadestral survey znd the preparation of 
a new set of records in the land reform districts'. The cadestral 
survey work has lagged far behind and the co-operatives which 
were supposed to replace the private credit agencies have fa led to 
fulfil their role as the pivotal lending institution in the rural sector. 
I n  spite of these drawbacks, the Land Reform Programme has much 
to its credit. I t  has freed the tenants from the tyranny of the big 
landowners and has brought in a new climate in the country more 
conducive towards its development. 

The Land Reform Act of 1964 was in principle 'implemented 
in sach a way as to provide social incentive for agricultural develop- 
ment and for social and econon~ic stability in the c o ~ n t r y ' . ~  But 
problems with regard to the tenancy have cropped up. As Pant 
and Jain analyse the situation : 

'Here the main intention is to provide security of tenancy 
to tenants, and to control, and if necessary, to reduce price of 
land use, i. e. rent. Unde: the Act, the customary rents were 
to prevail, but wherever the rents were at  the exploitative levels, 
the same were to be controlled to 33 per cent in the Kathmandu 
Valley and 50 per cent in the rest of the country, as land owners' 
share. But in practice, there have been evictions as well as 
resumption of land by landowners for personal cultivation, a thing 

1 .  This  has sinct, been dropped.. 
- - 

2. Uriitcd Nations Eco~lomic Survcy of Asia and the Far East. NCH York. 
1969. 
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which also brought about connected problem of underground 
bases of land on a crop sharing basis.'l 

New institutional arrangements for credit, supply and market- 
ing of agricultural products, include Agriculture Development 
Bank, Agriculture Marketing Corporation and new Food Trading 
Corporation which is to handle the export of agricultural com- 
modities, particularly paddy. Inadequacy of rural finance is be- 
ing met basically through the Agriculture Developmen t Bank 
which has provided generous credit for the purchase of tractors and 
water pumping sets in the Terai region. 

Agricultural Credit 
In a Sample Agricultural Survey conducted by the Rashtra Bank 

it was found that 'the overall proportion of the borrowing farm 
families during the Survey Year 1969/70 was 38.28 per cent and 
the proportion of indebted farm families at the end of that year 
was 65.19 per cent'. The survey further revealed that the farmers 
in the hills are much more indebted than those in the Terai. If 
improved technologies are to be adopted., the farmers would need 
larger amount of credit; in t h ~  32 'accessible' districts of the King- 
dom, the total credit need was estimated at Rs. 1,000 million; 
of this, the small farmers would need almost 50 per cent of the 
estimated tot4 creclit.2 

A faster pace of agricultural development has become an ab- 
solute necessity to meet the basic needs of a rapidly growing popula- 
tion (2.07 per cent). 

The centrality of agricultural development programme lics in 
proper implementation of the Land Reform Act, particularly in 
the matter of reducing debt of the farmers, easy accessibility of 
the credit, greater resource mobilization and strengthening of the 
land administration. 

RIVER VALLEY PROJECTS AND IRRIGATION 

Kosi and Gandak Projects 
The Kosi river project is a multipurpose project and is designed 

to control flooc!~, generate power, and draw out irrigation 

1. Pant, Y. P. and Jain, S.  C. 1972. Op. c i t .  
2. 'Agricultural Credit Survey.' Nepal Rashtra Bank (rnimeo.). Pa 1 4 9  
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canals. The existing canal system irrigate only 56,500 hectares 
in the Sunsari and Morang district. The barrage site (Hanuman 
Nagar) and nearby territory, have been given to the Govern- 
ment of India on a lease of 199 years. The main danl (229 m 
high) is at  Chatra. 

The Gandak or Narayani river is the biggest rivei. in central 
Nepal. The Gandak dam is located a t  Bhajsalotan (now renam- 
ed Valmiki Nagar) at the Indo-Nepalese border. Half of the 
715 m dam lies in Nepal territory. Nepal will receive 15,000 
k~ of electricity, besides getting water for thz irrigation of 28,200 
ha of land in Bara, Parsa and Rauthat through the Eastern canal, 
and 9,750 ha in Nawal Parasi through the Western canal. 

In  the Saptari district 12,950 ha of land is irrigated by Chandra 
Canal, which was built by the Rana Prime Minister, Chandra 
Shumsher. With the completion of new irrigation schemes of 
which Kosi is the biggest one, crop production is on the increase. 
From the Kamla irrigation project, about 28,000 ha of land in 
Mahottari district has come under irrigation. Some other major 
irrigation projects are : 

IRRIGATION PROJECTS 
( in  heclares)~ 

Area to be Irrigated 
- 

Project Locat ion Total  Area Area to be, 
Irrigated dur-. 
ing th Plan, 

Period ( 1  970- 
75) - 

New Projects 

1. Sharada Kanchanpw 25,000 25,000 

2. Lohattar Chitwan 12,000 12,000 

3. Bagmati Rauthat, Sarlahi and Bara 81,000 

4. Ranganga Kapi lvastu 8,000 8,000 

5. Tube-well Sagarmatha, Janakpur, 
Narayani and Lurnbini 1 5,000 15,000 

6. Minr>r Irrigation In all the 14 Zones 2 1,932 2 1,432 
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Table 29 (Contd.) 
-- - 

Continuing Projects 
1. Kamala 

'2. Pathraiya 
3. Rapti 
4. Chapakot 
5. Chaur.jahar i 
6. Chatra 
7. Gandak (East) 
8. Gandak (West) 

Dhanusha and Siraha 
Kailali 
Banke 
Syangja 
Ruktun 
Morang and Sunsari 
Bara, Parsa and Rauthat 
Nawalparasi 

Total 292,632 183,632 
/- 

Source : Agricultural Statistic~ of Nepal. 1972. 

Native Tribes of the Nepal Terai 
The tribes of the Nepal Terai are all of the semi-Mongoloid 

.origin; they speak Maithily and Bhojpuri accordins to their loca- 
tion. 

Mechis 
Mechis are the original inhabitants of the Terai - inner and 

outer - although scattered colonie~ occur in the hills also. Like the 
Tharus, Bhotias, and Dhimals, Mechis are immune to malaria. Their 
number, however, is dwindling because their habitats are being 
encroached upon by other people. Mechis are akin to Tharus and 
Boksas, and it seems that they can only be differentiated from 
Tharus and Boksas on the basis of habitat. The Tharus inhabit 
the western half of Nepal and the Mechis, the eastern ha1f.l 

Tharus 
Tharus are found all over the Terai, but they are mostly 

concentrated in the western and central parts of the country. 
The Dangoras come from the Dang district and the Ranas are 
more common in Kailali-Kanchanpur. One comes acres-, groups 
of these people during the winter months on move from one village 
to another lock, stock anci barrel. On a wintry evening set against 
the golden rays of the setting sun, groups of these people are seen 
walking in a single file with small loads slung across the shoulders 
on a bamboo pole, a reed mat and a water bottle made out of bottle 
gourd (LuBb aegyfitica), their total wordly possessions, crossing in to 

1. Sanwal, B. D. 1963. &'pal and the East-India Company. 
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India. A Tharu is truly a son of the forest and to this day he retains 
freedom ~f mind and movement, a rather uncommon feature among 
.the tribes of Nepal. 

A Tharu house has a neat look; the mud plastered walls are 
.decorated with figures of elephants, horses, deer, bulls, etc. the 
handiwork of the youn,o unmarried girls. Inside the house, there 
is a big parlour, the centre of which is occupied by a big hearth. 
!On the walls, fishing nets, straw hats and agricultural implements 
:are hung. Bins often serve as poilltry pens. The parloar serves 
as a dining area also: The house has a clean and orderly appea- 
rance. 

The Tharns love fishing, but i t  is the women who go on the 
?big catch' when they get respite from the fields. Tharus are 
.very good a t  poaching. Wilc! animals which come to graze the crops 
.are caught in snares and done to death with blows from lathis. 

A Tharil is always happy with a jug, his brews coming from 
many different soilrces - rice, maize, banana, etc. Addiction to 
,drink makes him an easy prey to the caprices of the landlord and 
no wonder, therefore, he is always in debt. 

kchepangs 
This is one of the most imperfectly known tribes of Nepal, 

about whom Hodgson wrote: '. . . (they) live entirely uFon wild 
.fruits and have but little intercourse with the civilized world'. 
Hodgson thought them to be related to the LHO t r ~ b e  of Bhutan. 

Chepangs live in the north-western region of Kathmandu - 
Dhading, Makwanpur and in some parts of Chitwan and Gorkha.1 
They have distinct Mongoloid features and resemble the Rais of 
east Nepal but it is doubted whether their language has any affinity 
with that of the former. 'Of interest is the similarity of marriage 
practices of Chepang and Thami, who live in proximity wjth 
Tamangs.' 

Chepangs are also related to Kusilndas 'who are s i l l  more 
primitive. Their total population has becn estimated to be about 
16,000, according to the last census (1962). Chepangs are a 
peace loving people and hence much exploited 11): othcr groups 
of people. They occupy a particular ecological niche, bctween 
761 m and 1219 m along the steeper slopes of the Mahallliarat'. 
They work as unskilled labourers, having very little skill of their 

1 .  Bista, D. 13. 1972. People of Nepal. pp. 91-98. 
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own, except weaving of baskets. According to one source, less 
than 17,000 of these people remain.l They rarely settle down in 
one place and are always on the move. Smallpox seems to have 
take.1 a heavy toll of these people. They are truly forest people, 
who gather food and hunt in the forest. 

Kusundas 
Not much seems to be known about these people, who were 

once tllought to be related culturally to the Chepangs. They have 
all but disappeared. 

Rauts 
They axe small forest dwelling primitive groups of people in- 

habiting western hilly parts of the country. They are also known 
as Ball Rauts. They live mostly on roots and fruits of wilc! plants. 
They, however, make wooden dairy utensils which they trade for 
grain. They live in temporary settlements (thatched huts) and lead. 
a nomadic existence. They wear a toga woven from Cannabis fibre 
and even their facial fea+tv.res bear an imprint of the primeval forest 
dwelling tribe on the move. 

Lesser Tribes of the Terai 
Of the lesser tribes of the Terai and inner Terai, are the Dam- 

war, Manjhi, and Darai, all of whom show striking cultural and. 
physical similarities to the T h a r u ~ . ~  This fact alone brings out 
the possibility of a common origin of all these people, a group 
of aborigines scattered throughout the Indian sub-continent. 

As with the Tharus, they inhabit warm humid parts of the. 
country - in the midst of the forest, along river valleys penetrat-, 
ing far upstream along the deeply cut narrow gorges and valleys. 
co-inhabiting with Brahmins and Kumhals, farmers anc! potters 
respectively. They speak Tibetc-Burman language. 

Of the three ethnic groups, only Danuwars have a sizable 
population. They are 'scattered thr-oughout the low hills of 
eastern Nepal and in the Terai, besides those found in the Kath- 
mandu Valley'. Majhi is a small group 'of about 6000', inhabiting; 
mostly the eastern part of the country. Majhis, as the name suggests,, 
are agriculturists, but they seem still to be attached to forest. 

1. The Rising N~pal. May 3C, 1977. 
2. Bista, D. B. 1972. OP. c i t .  p. 123. 
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About these people Bista says: 'Sozially and ethnically all these 
three tribes taken together are totally independent and di Xer~nt. 
.None of them have any social sub-divisions found in the majority 
of other Nepali groups. They appear a race apart, and none, except 
Danuwars, have reached the stage of organizing their communi- 
ties into social, economic and political  organization^.'^ 

Besides these three, there are other minor groups found mostly 
in the eastern Terai: Rajbanshi, Bodo, Dhimal, Sattar, etc. all 
showing strong cultural affiliations with the Tharus. Rajhanshis 
cind Sattars are in sizable number and are perhaps the remnants of 
farger tribal groups which once inhabited whole of noi-th-east 
India. The Sattars are said to be related to the Santhals of India 
and they hardly remain settled in one place. Some of them prac- 
tise shifting cultivation but due to influx of a large poplat ion 
from outside, they have been forced to stay in one place. 

Agriculture in the Kathmandu Valley 
The Kathmandu Valley has an area of 76,000 ha and is the 

most popillous part of the country, with a density of 828 per sq. km. 
Maize and paddy are the principal kharif crops. Wheat as a 
winter (rabi) crop is also now becoming increasingly important. 

Since ancient times the Kathmandu Valley has provided sub- 
sistence to the local people. I n  the Valley there are 86,441 families 
of which 57,927 or about 67 per cent are engaged in farming. 
The industrio-~sness of the local Newar community evoked eloquent 
praise from a Chinese pilgcim who visited the Valley in the eighth 
.century. He  described the country as 'full of mouiltains and 
valley ... favourable for the production of grains'. He also noted 
that the 'country abwands in flowers and fruits and also copper, 
yaks and h i r d ~ ' . ~  This famous Chinese pilgl-i~n, who visited. Nepal, 
durillg the reign of h n s h u  Verman ol~servcd that the King 'under- 
stood the sig,li ficance of agiicultilral prosperity and they (he 
and his s~cccssors), therefore, ran a networlr of canals for the pur- 
pose (tielah-am) which in tlie end produced untold advantagzs for 
the peasants'. 

In the Kathmandu Valley, paddy is ths principal crap which 
is mainly transplanted. I t  is reported that, 'out of 71,000 acres 
(28,732 ha.) of land which is under cilltivation in the Kathmandu 

1. Bi$ta, D. B. quoling Hodgson. Zbid. p. 124. 
2 .  Regmi, D. R. 1952. Atuient and Medieval Nepal. p. 87. 
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Valley, slightly more than 44,000 (1 7,806 ha.) is under irrigation'? 
Normally plants do not survive a water-logged condition, but rice 
is an exception. Its roots respire anaerobically. Stagnant water in 
rice fields keeps the weeds down. 

The soil of the Kathmandu Valley contains a high percentage 
of humus, and is quite fertile. The  Nepal valley is perhaps the 
most intensively cultivated part  of the country. Farmers use 
night soil as fertilizer, though of late chemical fertilizers are also. 
being used in increasing amounts. The use of chemical fertilizer 
in the three districts of Kathmandu, Lalitpur and Bhaktapur was 
nearly 2,500 t o n ~ e s  (1963/70) which was biggest for any single 
geographical region in the country. Of the legumes grown, soya 
bean (Glycine max), broad bean (Vicia faba), pea (Pisum satiuum) and 
cow pea (Vigna sinensis) are the more important ones. During winter 
month ,  one gets a rich variety of vegetables, such as 'cauliflower 
(Brassicn oleracea var. bot~tis) , chanrhur (Lepidiuw satiuun) ,radish (Rapha-- 
nus sntivus) , tori (Brassica juncfa), broad leaved ray) (Brassica juncea 
var. foliosa) , Palgk (Spinacea oleracea) , french bean (Phaseohus vulgaris), 
bodi (Dolichos bgorus), seto sirni (Dolichos lablab), onion anc! asparagus. 
Green gram anc! kerau (P. satiuum, V. arvense) are also common during 
early sammer months. (See Appendix for a list of vegetables and 
fruits of the valley.) 

Tilling is mostly done by hand. The local farmers (Jyapm) 
use a very short-handled spade or kodali for this purpose. Farmers 
keep buffaloes, shecp and poultry. The exclusion of draft animals 
from the farms is said to he on religious grounds, but it is equally 
possible that the hard clayey soil which is not amenable to wooden 
ploughs, may have led to this practice. I t  is worth noting that 
some of the agricultural practices in the valley, viz. the use of 
fresh night soil as fertilizer anc! the carrying of loads on two shallow 
baskets suspend.ed from the two ends of a short bam'joo pole are 
commoil to other countries in South-East Asia. 

Newars 
Newars are mostly concentrated in the Kathmnndil Valley, the 

last census having put their poplation a t  225,819. In eastern 
Nepal, they are found in Biratnagar, Sindhuli Gad.( Udayapur 
and Birganj. In central Nepal, they are in sizable number in 
Palpa an d Butwal In the extreme west, they are found in Doti 

1. Sample Agiculti1.re Census. 1964. 
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(Silgadi). Outside the valley they specialize in retail trade of 
household commodities, which are of Kathmandu origin. 

In the three main towns of the Valley, Kathmandu, Patan and 
Bhacl-gaon, 'they form 68.44, 78.44 and 79.74 per cent of the local 
population, re~pectively'.~ Newars are also found in Darjeeling, 
Sikkim, Bhutan and Tibet, in the latter case, exclusively in the 
Capital town of Lhasa, where they number a t  aroxnd 20,090.a 
In Tibet they have freely inter-mzrried with the local inhabitants 
and during the Malla period, they had a monopoly in trade with 
that country. 

In the Kathmandu Valley, however, the bulk of the population 
(Jyapm) is engaged in agriculture. Most of the religious festivals 
in Kathmandu are intimately associated with the sowing or harvest- 
ing of crops, but quite often they commemorate a particular event 
or invocation of the rain-god or Machhendra Nath. Music, danc- 
ing and singing are inseparable parts of the Jyzju community 
They find respite from back-breaking chores in innumerable festivi- 
ties. A feast is a must whether it be for transplanting paddy or 
at the time of solving wheat or its harvest tims. CIzeura (beaten 
rice) is the main dish, which is served with potato curry, achnr 
(pickle) and beans, all washed down with sumptuous amount 
of a white turbid drink - Jarzd (a kind of rice beer!. There is 
very little cash payment, each 110-~sehold joining the other, a systen 
prevalent in other parts of the country as well. 

nasai~z is no doubt celebrated with great enthusiasm. Weeks 
before the actual start of the nine dzy festivities, groups of peasaqts 
go on a round of temples early xnorning playing flutes, drums 
and cymbals. Fresh ginger, sugarcane and marigolds are symbolic 
of dasain as of course, the sprouted barley shoots. 

The Newars enjoy feasts, which cause a perpetual drain on 
their earnings. More oftcn than not, community feasts are paid 
for by local guthis, which in effect, is a piece of rent-free land. The 
income acquired from these is utilizcd for the furtherance of religious 
and social interests. 

Besides agriculture, the Ne~vars engage themselves in a variety 
of trades - wood and metalcraft, masonry, distillery, pottery, etc. 
The historical monuments in the Valley of Kathmandu are a 
tribute to the artistic excellence of this community. Nepalese 

1. Nepali, Dr. G.  S. 1964. The Newars. p. 24. 
2. Ibid. p. 38. Oldy about 150 traders are left now in Lhasa. 
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architecture in its original form found new patronage from the 
Chinese Emperors. I t  was a young Newar architect, Ariniko 
(Aa-ni-ko)who directed the construction of many temples and build- 
ings in Lhasa and Peking in the 13th century. 

Every Jyapu household meets a part of its requirement for cloth; 
the Jyapus still wear homespun fabrics - both cotton and woollen. 

The Newars have brought about a near synthesis of Hinduism 
and Buddhism, thus imbibing the best of the two: hardly any distinc- 
tion is made between a Hindu and a Buddhist god. 'The Newar 
pantheon also shows conflict which, however, results in mutual com- 
promise, toleration, co-existence and peace. The  three equations 
made between Siva and Buddha, Buddha and Narain, and Narain 
and Siva are a reflection of.Newars' own attitude towards co-opera- 
tion and mutual tolerations. This feeling permeates their entire 
social organi~ation. '~ 

Opinions differ about the origin of this group of people. Scholars 
like Sylvan Levi hold the view that they came down to the Valley 
from the north; while others, like Gopal Singh Nepali, are of the 
view that 'they may have originated in South-India, with ties or 
distinct similarities to a Hindu community on the Malabar coast 
called the Nair or Nayar'. HaimendorT2 is, however, of the opinion 
that 'hulk of the Newar people had been settled in the Nepal Valley 
since pre-h'storic times'. 

Whatever may have been their origin, Newars have been sub- 
jected. to much outsic1.e influences, both Hindu and Buddhistic, and 
despite appearances, Buddhist Newars are definitely in a minority. 
The Malla  king^, who were high caste Hindus were a5 much res- 
ponsible for their cultural advancement as the introduction of 
Ilindu caste hierarchy among the Newars of the Kathmandu 
Valley. Some of the Newar sub-groups, Shresthas for example, 
follow many of the traditions of thc Chetris. 

1. Nepal;, G .  S. Op. c i t .  p. 341. 
2 .  Quoted by D. B. Bista. 



Chapter XI1 

Food Crops 

Rice 
Rice (Oryza  sativa) is perhaps one of the oldest cultivated crops 

of the world. A large number of wild varieties of rice are known 
to occur in nature. There are  two principal cultivated varieties 
of rice: indica and japonica. Rice is believed to have been first 
cultivated in the Ganges delta, although the Chinese claim to have 
been the first to cultivate this as a food crop in Honan, some 
three thousand years ago. The present varieties of rice have been 
derived from continuous natural breeding and selection - spread 
over a period of thousands of years. I t  is the staple diet of nearly 
half of the world population and it is still cultivated by primitive 
meth0d.s. 

Upland or rain-fed rice accounts for 65 to 70 per cent of the 
world's total prod1.1ction. Yields of rice vary from 1.8 to 1.5 
tonnelha. lnlproved varieties such as I R  20 and I R  26 have yield- 
ed upto 10 tonnelha. 

The new high yielding varieties of rice bred a t  rRR1 are dwatf 
and have many dcsirable agranonlic qualities: the stem is short 
and strong which helps the plant to absorb more fertilizer and 
produce heavy heads of grains without toppling over. Short up- 
right leaves make better use of solar energy and allow decser stands. 
The new varicties are specially bred for disease and pest resistance, 
and their growing period has been reduced from 160 days to a 
little over 100, which enable a farmer to grow two or even three 
crops in a year. 

The new rice varieties which ushered an era of 'Green Revo- 
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lution' have changed the economies of developing countries. In 
all, about 20 per cent of the rice land in South and South-east 
Asia is now planted with high yielding rice. There are, thereforz, 
real possibilities for its expansion, if irrigational facilities and fer- 
tilizer supply are augmented1 

Rice is the staple food of the Nepalese people. The crop is 
grown in more than 56 per cent of the available land (1 1,82,000 
ha) with an annual production of 23,05,000 tonnes in 1970/71. 
The yield of rice (paddy) is 1,941 kg/ha, while the world average 
is 2,030 k.g/ha. Between the Triennial 1963-64 and by 1969-70,. 
there was a rise in acreage of paddy by 13.73 per cent which, how- 
ever, is lower than other crops-notably wheat, sugarcane, and jute. 

Beaten rice flake (cheura) is prepared by steeping paddy in hot 
water and beating it on a stone beater. Both chang and rakshi, 
two popular drinks of Nepal, are mad-e from rice. 

Rice straw is used for weaving mats (sukul) and for filling 
mattresses. I t  is also used as fodder and as thatch. 

Paddy: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIONS 
1967-68 AND 1970-71 

( i n  thov~atzds)  
--A- /--- 

1967-68 1970-71 
Region ----A- __---- 

Arza Production Arca Product ion 
d _ - -  .-a------- 

Eastcrn Terai G.10 1,108 650 1,187 
Western Terai 276 469 282 507 
Inner Tcrai 69 130 7 1 149 
Eastern Hills 73 188 77 2 13 
Western Hills 97 24 102 248 

Rice is raw material for pulp and paper mznufacture. Some 
of the paper mills use exclusively this material. Rice straw, whicl.1 
is short fibered, is used along with long fibered bamboo or fine 
pulp to manufacture paper. 

Paddy (unhusked rice) is the principal export commodity from 
Nepal. Over 90 per cent of the rice mills along the Indo-Nepal 

1 .  According to official estimates despite an increase in cultivab!e land by 
5,000 ha, production of rice has gone down by 8 per cent. 
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border depend. upon Nepalese paddy. In 1966167 the country ex- 
ported 18,148,000 tonnes of paddy to India. 

The recommefided varieties of improved seeds for different 
parts of the country are: 

For Hill Region For  Tera i  Region 

Chinan - 1 
Chinan - 2 
Taichung - 176 
Chinung - 242 

I. R. 8 
B. R. 34 
C. H. 45 
Taichung Native - 1 

Diseases 
Principal diseases of rice are: rice blast, bacterial blight, bac- 

terial leaf streak, grassy stunt anc! tungro v i~us ;  of these, the first 
two are quite serious in Nepal. The i11d;genous varieties are less 
susceptible to rice blast. 

Maize 
Maize ( Z e a  nzays) is the seco:lc! iniportant crop in Nepal. 

Throughout the hilly regions maize is the principal food crop. The 
average yield is 1,906 kg/ha, which is extremely low as colnpared 
to other countries. New varieties capal~le of yieldins as much 
as 4,000 kg/ha are now available. 

Maize is giown 110th in the Terai as well as in the hills - from 
152 m to 3,657 m. T11c area under maize in 1970-71 was 446,000 
ha with an annual production of 833,000 tonnes. The quality 
of maize is poor throughout, but the Department of Agriculture 
is encouraying the farmers to use hybrid lllaize seed. New varieties 
'Ramp-~r yell 3w' and 'Hetaud r composite' for warmer regions 
and 'Kakaqi yellow' for hilly areas are now bcing grown: the 
former matur?s in 100 days and the latter in 200 clays. A maize 
cl.evelopmental programme is also und.ec way with th? assistance 
of the Rockefeller Foundation and USAID. In  the last decade, 
cultivation of msize was pushed in the following districts: Dang, 
Dhadiny, Kailali, Banke, Bagll-mg, Palpa, Sindhulipalchok, Dhan- 
kuta, Terathum, Rarnechap, Kstlzmlndu, Lalitpur and Bhaktapur. 

Maize in Nepal is eaten green, puFfec1, or i s  turned into flour. 
Its use as a cattle feed is rather limited.. D1.y stalks are used as 
firewood, but these are sometimes woven into mats also. Cobs 
are used. as firewood.. Maize is intermixed with soyabeans or 



potatoes. Though there is a distinct possibility of maize pro- 
ducts (dextrose, starch, corn flakes) being produced locally from 
synthetic improved varieties of corn, all these are thus far imported 
.from outside. 

Maize varieties with high lysine content are now being introduced. 

Maize: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIONS 
1967-68 AND 1970-7 1 

( in thousands ) 

1967-68 1970-71 
Region 

Area Production Area Production 

Eastern Terai 
Western Terai 
Inner Terai 
Eastern Hills 
Western Hills 

Wheat 
Wheat (Triticum vulgare) is the principal winter crop in the 

hilly regions. The existing area under wheat has been estimated 
at 228,000 ha. During the last Five Year Plan (1970-75), 65 
per cent of the land was to be broxght under wheat cultivatio?, 
with a target production of 76,000 tonnes. Very little wheat used 
to he giown in the Terai, hut in the last few years largz acreages 
have come under this crop. With inte~sification of irrigational 
facilities and availability of new high yielding varieties, wheat now 
occupies a significant place in the agriculture of Nei3al. Between 
1968 and 1971, there has almost been 88 per cent increaqe in area 
under wheat (205,000 ha) resulting in a total produclion of 
193,000 tonnes. In 1973-74 wheat production was esiimated at 
328,000 tonnes. 

In the hilly region trees and brush are often removed to make 
room for wheat cultivation. The cleared land or Xhqrmi is put 
under crop for a period of 15 years, after which it  is ahandon- 
ed as the yield falls. 

New high yielding varieties - S 33 1, S 227 and R. R. 2 1 - have 
produced extremely good results. All need high application of 
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fertilizer and irrigation. The yield has been reported to be as. 
high as 1,273 kg/ha. 

Large acreages of wheat are now grobvn in the western pact 
of the country wliich receives rain and snow during winter months. 
In Nepal both awned and awnless varieties of wheat ar: grown. 
In the lekh region, the awned variety is preferred, as it is not liked 
by the bears who find it difficult to eat. 

Loose and covered smuts, rusts and mildews are serious diseases 
of wheat in Nepal. 

Wheat: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIONS 
1 9 6 7 - 6 8  AND 1 9 7 0 - 7 1  

( in thousands) 

Region 
1 9 6 7 - 6 8  1 9 7 0 - 7 1  

Area Prodtrction Area Product ion 

Eastern Terai 
Western Terai 
Inner Terai 
Eastern Hills 
Western Hills 

Job's Tear 
Job's tear (Coix lachrymn jobi) is a wild grass. Its fl-uits are often 

turned into flour and used for bread making particularly when 
other cereals are unavailable. Hence it is also called the 'poor 
man's cereal'. Fruits which show resemblance to pearls, are used 
for ornamental purposes. 

Oat 
Oat (Avena sativn) is rarely cultivated in Nepal. In  the wheat 

or barley fields, however, a weed (Auozn faluo. L. Su5. sp. f ~ t u a  
(L) var. intermedia) is found grow in^ b-lt this is quite different 
from the oats found in the Indian plains. I t  shows closer affinities 
to the Japanese or Chinese varieties. 

Millet 
Millet (Eleusine coracana) is a crop of major importance after 

rice and maize. I t  is grown in the Terai, as well as in the hills. 
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I t  is the principal kharif crop in the midlands where irrigational 
facilities are poor. I t  is often grown in marginal land and is in- 
termixed with maize or soyabean. There has been an increase 
in acreage under millet, which is mainly a subsistence crop. 

Millet often replaces rice in the hills, but its upper limit of 
cultivation is higher than rice. 

Barley 
Barley (Hordeurn vulgare), principally a crop of the temperate 

parts and one of the oldest crops of the world, is cultivated in 
Nepal between 1,828 m and 3,657 m. According to the available 
statistics, 65 per cent of the crop is grown in the western hills. It 
needs a drier climate. In the dry Himalayan valleys, where i t  
is called uwa, along with potatoes and radishes, it forms the principal 
food crop of the region. Total acreage (1970/71) under barley 
was 1 15,000 ha with a yield of 1 30,000 tonnes. 

In the Tibet region of China (Phari area) 'a bumper harvest 
of barley' was reaped at 4,300 metres above sea level.' 

According to this report, the Phari area has only 46 frost free 
clays a year and can be considered 'one of the highest regions of 
the world'. Barley is a spring crop and in order to save it from 
early frost, smudse towers are built. 

TABLE 33 

Barley: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIONS 
1967-68 AND 1970-71 

( i n  thousands) 
- -. - 

1967-68 1970-71 
Region . - - - -  

Area Production Area Production 
------------A- ___------ 
Eastern Terai 5 3 5 4 
Western Terai 2 1 2 1 
Inner Terai 1 1 1 1 
Eastern H~lls 2 3 3 3 
Western Hills 1 5  15 16 1 G 

Buckwheat 
Three varieties of buckwheat (phapar) are found growing in Nepal. 

These are: Fagopyrum escztlendum, F. tatoricum and F. cymosum; of these, 
1 .  Chim Reconstructs. December 1966. p. 42. 
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the first two are cultivated, while the last one grows wild. I t  is a crop 
which is foundgrowing mostly in the temperate parts. Titephapar 
(F. tataricum) is bitter in taste and is probably a Tibetan variety. 
Buckwheat replaces uwa  in the Trans-Himalayan region of Nepal. 

Grain Amaranth 
Amaranth is grown a t  altitudes of 1,219 m and above. I t  

replaces rice a t  higher altitudes. I n  Nepal, both Amaranthus leu- 
cocarpus (latay) and A. caudatus (kaun)  are cultivated. The  grain is 
either ground into flour or turned into porridge. Amaranth is 
often inter-planted with millet and maize. Both red or pink seeded 
varieties are grown in the country. Amaranth grains are often 
popped, this being the only foodgrain which can be served on 
certain festivals. 

Pulses 
A number of pulses are grown in the hilly as well as the Terai 

regions. In 1972-73, the production of pulses was 66,000 tmnes. 
Some of the more common pulses grown in the country are: mnsur 
or lentil (Lens culinaris), bodi or cowpea ( Vigna cafjang), semi (Dolichos 
lablab), chana or Bengal chickpea ((li'cer arietinum), black gram kalo 
mash or urad (Vigna mungo), mungi (Vignn radiata - Phaseolus nureus), 
kerau or field pea (Pisum aroense) and arhar or pigeon pea (Cnjnnus 
cajan) . There is, however, no big acreage under these crops. In the 
hills, urad and gahat (Dolichos b i forus)  are by far the most important 
pulses, the former being grown in the dils or edges of rice paddies, 
while the latter in  stony, marginal or in scrub  land^. Kerau is eaten 
green also. Arhar is grown in the warmer parts, in the Terai and 
dlrns. Total acreage under diffe.-ent crops are not known, but taking 
the country as a whole, they are of nlinor importance from the 
ag r i cu l t~ r~~ l  standp9int. 

Potato 
Next to cereals, potato (Soln~~urn tuberosum) is the most im- 

portant crop of Nepal. From the lowlands of the Terai to the 
high dry alpine areas, potato is an integral part of croping pattern 
in the country. In areas beyond 2,438 m or so, potatoes and buck- 
wheat are the staple crops of the local people. In the Rolwaling 
valley, potato cultivation was obsc r \~d  by Stainton at  4,205 m, 
the limit of the tree line in this area. 
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In Nepa), potatoes are gro.cvn both as winter and summer 
crops. In the Kathmandu Valley, potatoes are harvested in the 
summer, the same fields being then used for rice planting. In the 
hilly areas potatoes are often planted on the newly cleared lands. 
Potatoes grow well in lighter soils. 

In the country both red and white varieties are grown, and 
Nepalese potatoes find a good market in India, where they are 
used for seed purposes. Potato in Nepal is mostly a rain-fed crop. 

At present potatoes are being grown in 49,000 ha of land. 
The total production in 1970-71 was 273,000 tonnes. P~incipal 
potato growing areas of Nepal are: Illam, Makwanpxr, Dhankuta, 
Nuwakot, Terathum, Palpa, Kathmandu, Sindhu Palanchowk, 
Kame Palanchowk, Baitadi, Doti, etc. 

Wart (Sytzclzytrium endobioticunz), nematodes and blight take a 
heavy toll of potatoes in Nepal. Work is now in progress to replace 
the indigenous varieties with ones that are resistant to disease and 
have a high yield. The present yield of potatoes in Nepal is 66,000 
kg/ha. 

TABLE 34 

Potato: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIONS 
1967-68 AND 1970-7 1 

( in thousands) 

1967-68 1970-71 
Region 

Area Product ion Area Prodi~ctiorr -- -- 
Eastern Terai 6 34 7 40 
Western Terai 3 19 4 24 
Inner Terai 2 13 2 14 
Eastern Hills 2 1 123 23 130 
Western Hills 1 1  .5 6 13 66 
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Commercial Crops 

Tobacco 
There are two principal species of tobacco: Nicotiana tabacurn 

and JV. rustica. The first one is also called as virginia to51cco, 
and is used in the manufacture of high quality cigarettes, while the 
latter (N.  rrutica) is a small plant bearing yellow flowers; its 
tobacco is mainly used for the hubble-bubble and for chewing 
purposes. The existing area under tobacco has been estimated a t  
8,000 ha. I n  1972-73 season, Nepal produced 7,000 tonnes of to-- 
bacco. The districts of Saptari and Mahottari are  the main centres 
of tobacco production in the country. The bulk of the tobacco 
from Nepal is exported to India but with the establishment of a 
cigarette factory in the heart of the tobacco producing region of 
the country - a t  Janakpur, a substantial part of the production is 
utilized locally. 

In the mountainous region of Nepal, camping sites are set aside- 
for the Bhotiyas when they come down with their flock to the warmer 
parts of the country during the colder months, October through 
February. These camping sites which contain plenty of organic 
manure are utilized to grGw tobacco. One often comes across' 
a patch of h ~ s h  tobacco in the midst of a barren landscape in the 
hills of Nepal. As more and more people are gating habituat- 
ed to cigarette or biri smoking, tobacco cultivatio-I is on the decline. 
Moreover, it is a difficult crop to grow as it needs much care and 
is particularly sensitive to frost. It also suffers from such diseases 
as bacterial wilt (Pseud~monas solanacearum), mosaic (a virus disease) 
and black shank ( Phyt?pAthora Parnsitica ), a fungal disease. 

Curing is essentially a fermentative process, in which the leaves 
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-loosewater and turn yellow. The quality of tobacco depends upon the 
process of curing, which is either carried out in barns or in the sun. 

High grade tobacco, such as virginia, is not growll in the countiy. 

TABLE 35 

Tobacco: AREA (IN HA) AND PRODUCTION (IN TONNES) DY REGIONS 
1967-68 AND 1970-71 

(in thousands) 

1967-68 1970-7 1 
Region - -- - 

Area Production Area Production 
-AA- ----- - 

Eastern Terai 7 6 7 6 
Western Terai 1 1 - 
Inner Terai 1 A 1 A 

Eastern Hills - - - 
Western Hills - - - - 

Sugarcane 
This crop is increasingly becoming important in Nepal as new 

sugar mills have come into existence. Sugarcane (Saccharurn 
oficinarum) is grown in the hills as well as in the plains. The 
principal centres for the growing of sugarcane are: Banke-Bardiya, 
Palhi-Majkhand, Bara-Prasa, Rauthat and Morang. Areawise, 
sugarcane occupies 1.40 per cent of the total under food and cash 
crops; of this, nearly a third (0.37 per cent) lies in the eastern 
Terai (7,400 ha in 1970-71). T h w g h  there is a large area under 
crop in western hills (0.77 per cent ), the total production does 
not exceed 21,000 tonnes. Many indigenolr; varieties of sugar- 
cane are grown in the country, but new Co-varieties are now being 
introduced. In the hills, the thick yellow cane (gannda) is perennial 
in habit, and is mostly used for chewing. The  quality of the cam 
grown in these hills is poor. This factor coupled with attack3 by 
insects and diseases, greatly reduces the yield of the crop. In 
the Central and Eastern Terai, sugarcane production is on thr: 
i.ncrease due to the estab!ishmcnt of new sugar mills, as well a? 
an increase in the production cap~ci ty  of the older mills. Molasses, 
a by-product of sugarcane production, is used in the preparation 
of tobacco mixture. I t  is also widely used in the manufacture of 
candy, rum, alcohol, etc. I t  is also an excellent food for cattle. 
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'The dry residue left after extraction of the juice is called bagasse; 
it is used as fuel in the sugar mills, as well as for making paper, wall- 
boards, etc. In  Bhairawa, a sugar mill produces from cane rum as 
-well as other hard liquors - whisky, gin, etc. 

In 1972 total production of sugarcane .was 245,003 tonnes. 

TABLE 36 

Sugarcane: AREA (IN HA) AND PRODUCTION (IN TONNES) BY REGIOKS 
1967-68 AND 1970-71 

( i n  tfioosar~ds) 

Region 
1967-68 1970-7 1 - --A ---_-____ 

Area Production Area Prodt~ction 

Eastern Terai 
Western Terai 
Inner Terai 
Eastern Hills 
Western Hills 

Oil Seeds 
Vegetable oils have an important place in the economy of any 

$country, whether developed or developing. Vegetable oils are 
used for cooking, varnish and paint, burning, lubricating, medicine, 
perfumery, soap, etc. In  Nepal total acreage under oilseeds in 
1970-71 was 106,000 ha, with a production of 55,000 tonnes. 

Tori or Mustard 
In  Nepal mustard or tori (Brmsica canlpestris) is the principal 

oilseed crop. I t  is cultivated throughout the Terai and there are 
large acrzages in the inner Terai -in the districts of Chitwan, Nawal 
Parasi, Dang-Deokhuri, Banke-Bardiya, Kailali and Kanchanpur. 
It is often interinixed with wheat or barley. 

As there are few oil pressing mills in the country, the bulk of the 
crop is exported to India. In  the rural parts, oil is pressed from the 
seeds by Kolhu, an indigenous oil press which is driven by bullocks 
or human han4.s. Mustard cake is much val11.ed as fertilizer. 

Mustard oil i s  mainly I-scd for burning and cooking. 

, Soyabean (Clycine max L.) 
This is by far the most important legume grown in Nepal. It is 
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grown as a mixed crop, with maize or millet. Green p d s  are. 
steamed, and the cooked seeds when mixed with salt and pepper 
provide a tasty dish. Roasted seeds often provide a whole m e d  
to the poor people. Soyabean flour is used in making pan-cakes 
anc! in the preparation of curd. I t  is quite nutritious with a high 
protein content, 30 to 45 per cent, and ha.s about 20 per cent oil: 
The whole plant is used as fodder. Soyabean cakes are used' 
as animal feed. Soyabean oil, for which there is so much demand 
in the paint and varnish industry, is not prodl~ced in Nepal. 
Soyabean meal has a high protein content (44 per cent) and is, 
therefore, highly nutritious. 

Sesame 
Sesame, ti1 (Sesamum indicum) is a plant belonging to the family. 

Pediliaceae. The seeds yielc! oil which is used for co~king, i n  
oil lamps and in the prodllction of margarine, shortening, soap 
and grease. Sesame oil cake is regarded as a good cattle feed. I n  
Nepal it is a minor crop. Sesame is a kharif crop and is raised' 
in the hilly regions along the edges of rice paddies. The see& 
are used in religious ceremonies and for preparation of Chutmp 
Dry cakes are a good fodder. 

Groundnut ( Arachis h_ypogen) 
Th's is an annual plant and  grows best in well-aerated, sandy 

or loamy soil. Groundnut is als3 a kharif crop and in eastern, 
Terai (Bara, Pars3 and Rauthat) large acreages are under this 
crop. The pods are rolsted in sand and sold in  the market by- 
vendors. Groundnut oil is used in salad or as cooking oil. The 
cake is rich in protein and is used as animal feed. 'Peanut-butt,d 
is widely used as a breadspread. Groundnut is also used in the 
preparation of candy bars. 

Guizotia 
j'huse ti1 (Guizotia abyssynica) is a small herbaceous plant belone 

ing to the family Compositae. It is cultivated in the warm parts 
of the country. Its oil has a good demand as a lubricant ; it is also- 
reported to  be useful in the treatment of rheumatism. 

Limsed (Linum uritotissimum) is a useful plant belonging to the 
family Linaceae. It is also called flax. Linseed oil is used in pain6 
varnish, linoleum, oil cloth, printing ink and soap industries. DrY 
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stalks are used for packing. The plant yield3 a fibre from its stem. 
Linseed oil cakes are used as fodder. When linseed oil is mixed with 
sulphur, linoleum or wax cloth is formed. 

Linseed is grown mostly in the d'stricts of Bara, Parsa and 
Rauthat, the latter being called 'Linseed Bowl'. I n  the Bara 
and Parsa districts, 11 per cent of the total cultivated land is under 
linseed anc! 15 per cent in Rauthat and Saptari districts. 

Linseed is often grown as a mixed crop with mustard and pulses. 
Nepalese linseed has an oil content of 33 per cent. 

Cheuri 
Cheuri or 'Butter Tree' (Madhuca bupracea, Bassia bu~racea) kernels 

yield a fat which finds many uses. It is used as cream (phulel), as a 
.cooking medium and for making soap and calld!es. In the hills, 
its use as an adulterant of ghee is fairly common. Cud (raw sugar) is 
made  from the nectar of the Cheuri flowers, a commodity for which 
there is always a great demand. I t  is reported to be of medicinal 
.value also. 

a s t o r  
Castor (Riciwus cotnwu.lis) is an important oil yielding plant. The 

.plant grows wild i~ Nepal in tropical and sub-tro?ical parts, b71 t as 
yet no effort has been made to grow it commercially. Castor oil is 
used as a purgative and also in the manufacture of soa?. Castor 
,oil is popular as hair oil. I t  is used in 'finishing' textiles, and as a 
lubricating oil for engines. Castor oil cake cannot be used as cattle 
'feed because it is poisonous but it can be used as a fertilizer. 

TABLE 3 7  

Oil Seeds: AREA (IN HA) AND PRODUCTION (IN TONNBS) BY REGIONS 
1 9 6 7 - 6 8  AND 1 9 7 0 - 7 1  

(in ttrousotids) 
__I-------- -- 

1 9 6 7 - 6 8  1 9 7 0 - 7  1 
Region -- 

Area Prodr~ction Area Production 

Eastern Tcrai 
Western Terai 
Inner Tcrai 
Eastern Hills 
Western Hills 
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Fibre Crops and W o o d  Products: 

Cotton 
There are many wild and cultivated varieties of cotton in the 

world. Wild species of cotton do not produce good lint. Gossypiwn. 
herbaceurn (chiefly Asian) and Gossypium arboreum (tree cotton) 
are the common species of cotton. Not much is known about 
the types of cotton and its acreage in Nepal. I t  is not unusual 
to find a few cotton plants of short stapled Indian variety in the 
villages. Spinning and weaving ti-om locally grown or imported 
cotton is an old cottage industry in Nepal. A hilly terrain and' 
the lancl.locked nature of the country forced the people to produce 
cloth for their recluirements locally. In the forties, during the 
last kVorlc! War, cottage industries including cotton tevtilei were 
started in ord.er to meet acute shortage of cloth in the country, 
hut this indigenous enterprise received a severe setback at the end 
of the decade due to the flooding of the market by imported cheap 
mill-made cloth. Cottage textile industry has survived in the 
rural Newar community who wear home-spun cloth. Locally, 
cotton is grown in many places like Jumla, Acham, Bajura and 
more recently, in the Terai - Bardiya, Nawalpur, etc. Very high 
quality 'sacred threads' are made by Thakuri w o m n  from home 
grown cotton. 

Ramie 
The Ramie plant (Boehmeria niuea) belongs to Urticaceae. Unlike- 

common nettle (0110, Urtica dioca), it has no stinging hairs. Ramie. 
fibre is ol~iained from a number of species of Boehmeria, viz.. B-- 
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plabphylla, B. hamiltoniana, B. macrophylla, B. polystachya, B. cuspida- 
la, B. rugolosa and B. sidaefolia, all of which have been recorded in 
Nepal. None of the above plants are, however, cultivated for fibre 
but nettle is used for forage and its fibre is used for making sacks 
and sandals. 

Hemp 
Hemp (Cannabis sativa) yielc1.s a strong and durable fibre, which 

is of a better quality than flax. I t  is unaffected by water, but 
bleaches with difficulty. The  fibre, in natural colour, is ashen 
grey. I t  is used to make ropes, twine and to weave sack cloth 
which is used as a toga (gado) by the poorer people. Hemp 
seeds are used as food and as a source of oil which is used in soap 
making. The narcotic properties of hemp are well known. The  
plant yields a milky fluid (latex) which is turned into charm. 
It  is a black plastic-li ke substance - a pure alkaloid, and it fetches 
a high price in the Indian market. Dried inflorescence and young 
leaves are used as a smoking mixture. A large acreage is under 
this crop in Bajhang, Bajura, Baglung, Bara, Parsa, Rauthat, etc. 
Cannabis cultivation was banned some time ago, but in the hilly 
parts this caused great hardship to the people, who seem to have 
resumed its cultivation. 

Sisal 
Sisal (:lgnve sisnlnna; herlequetl) fibres are o5tained by beating 

Icaves, and are used to make ropes, twine, ship's cables, etc. Sisal 
is also used as  fodder. I t  has certain glucosides of fermentable 
sllgars and hence is oftcn ~ s c d  for making beverages. I t  is of 
llliilor importance in Nepal. 

Jute 

,Jute is the most i~nportarlt coi~lmercial crop of Nepal. Jute 
fibre is obtained froin twa species of Corchorus (C. cnpszrlaris and 
C. olitorcus), both l~clonging to the family Tiliaceae. The plant 
reaclles a height of fifteen to t~vcnty feet. The jute plant requires 
a warm and humid climate, and a high rainfall, between 152 cm 
and 254 cm a year. I t  needs a plentiful supply of water during 
the growing pcriod and is planted just before the monsoon. A 
high temperature between the range of 15.6"C to 37.8OC is needed 
for the proper growth of this plant. A good supply of water 
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is essential for retting and cleaning the fibre. Jute fibre is not 
very strong but still it is commonly used for making gunny sacks 
and lining linoleum. Jute twine is used for wrapping packages. 
Jute is easily affected by water and is difficult to blea2h. 

Nepalese jute, cultivated in the districts of Morang, Sunsari 
ant! Jhapa, is mostly of medium quality. The total acreage under 
jute has been estimated at  55,000 hz with maxirn.~m yield of' 
53,000 tonnes. In 1972-73, jute procl.uction exceeded 53,030 tonnes 
anc! in the coming sezson (1973-71) is expected to tsu:h 65,000 tonne 
mark, an increase of 35 per cent o.ler 1963-70. In  some other 
parts, viz. Saptari, Siraha, Janakpur, Bara, Parsn and R a u t h ~ t  also 
jute is grown, but it is of lesser importance than tobacco. 

Jute : AREA (IN HA) AND PRODUCTION (IN TONNES) UY RXGIONS 
1967-68 AND 1970-7 1 

( i n  tIiousands) 

Region 
1967-68 1970-7 1 -- 

Area Product ion Area Production 

Eastern Terai 
Western Terai 
Inner Terai 
Eastern Hills 
Western Hills 

In the past, jute usec! to be primnrily exported to India. Since 
the last few years, a good part of the prod.uction finds its way to 
rcountries other than Ind'a, accounting for almost 80 per cent of 
the earnec! foreign exchange in the country.' In 1970-71, thiq 

was equivalent to Rs. 33 million. Resides, in the Sam': year, jute 
cuttings and goods worth Rs. 257 million were exported tl3 oversea3 
countries. 

The acreage under jute is beine expanded, anc! nearly 20,000 ha 
will be under im2roved varieties. 

Tourism har now emerged a9 the foremort foreign exchange emling industry 
in Nepal, In 1975 the earnings reached $9,692,000, which is an incresse of 26.2 
per cent compared with those of the previous year. 
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WOOD PRODUCTS 

Turpentine 
In  Nepal conifers are present in abundance. Between altitudes 

of 1,219 m and 3,657 m, 20 species of pine, fir, hemlock, spruce 
and other gymnospermous plants are found. Pinzls roxburghii, one 
of the important sources of resin and turpentine, grows exten- 
sively between 914 m and 1,828 m and. covers nearly 27 per cent 
of the hill region. But so far pine trees have almost exclusively 
been used for timber. Cedar once covered large areas in the 
Karnali basin but now they are confined to a few spots along the 
Tila River. Cedar oil is sold in the markets of Rajapur and Nepal- 

ganj. I t  is usefcll in treating skin d'seases and ulcers. 
Crude turpentine is a thick yellowish fluid which comes out 

of the resin canals if a cut is made in the trunk of the tree. I n  
practice, a longitudinal cut abovt 15.3 cm long and 10.2 cm wide 
and 1.9 cm deep is made in the stem so as to expose the wood. 
At the base of the cut a metal or earthenware cup which receives 
the resin is fixed. A single tree can be tapped continuo~~sly for 
20 years, and if the operations are carried out scientifically, it 
does not in any way impair the quality of the timber. Tapping 
starts in the mid-dle of February and lasts until the end of NovemSer. 
Twice in the week, the channels are 'refresllened'. The substance 
which oozes out is called resin or crude turpentine, which on d:s- 
tillation gives turpentine (16 per cent) and resin (83-81 per cent), 
the latter being the solid, thick, viscous residue. Resin is used in 
the manufacture of textiles, paper (sizing), soap (as a fixative), 
paints, varnishes and also in the ~nanufacturz of synthetic resins. 
Fractional d'stillation of turpentine yields products which are 
used in the manufacture of perfumes and many o ~ h e r  kinds ofchemi- 
cals. Pine tar, which is the residue of turpentine distillation, is 
used in the manuf-~cture of rubber products. For some time, an 
Indian concern - the Nepal Resin and Turpentine Facto:y, 
undertook tapping operatiorls in Bnitadi (western Nepal) hut  
this has since clo.;ed. 

Oil of turpentine or spirit of turpentine is widely used in the 
paint and varnish industries. It is a solve.lt and finds its use in 
textile, medicine as well as in the manufacture of such substances 
as grease, shoe polish, sealing wax, etc. 

Tar is another product of pine which is obtained by incom- 



186 NATURAL HISTORY OF NEPAL 

plete destructive distillation of its wood. Creosote, which is used 
as a wood preservative, is obtained from tar. 

Rubber trees (para rubber, Ficus elastics) are found in the eastern 
part of the country - notably in Dharan and Jhapa. No large- 
scale plantations are present in the co-~ntry. Rub'3er is o5tained 
from the sticky white liquid (latex) which oozes out whea a cut is 
made in the stem of the ~ u b b e r  tree. A series of cuts are made 
in the stem to remove bark and the latex is received in cups - a. 
process similar to that employed in the extraction of resin. 

Methyl Alcohol 
Methyl alcohol is obtained by heating wood in retoris. The pro- 

ducts are wood alcohol, which thro7~gh further distillation, yields 
methyl alcohol, wood tar and gas, the latter being used a$ fuel. This 
is called 'hard wood distillation'. 

CANE AND BAMBOO PRODUCTS 

Mats 

Several species of bamboo grow in the country. Bamboos grow 
extensively in the foothills and to an altitude of 1,828 m to 2,133 
m. In the midlands, they are foilnd growing in the shady ravines. 
One of the commonest use of bamboo is for weaving of mats and 
doko (baskets). I n  the western part of the co:lntry mats or mostn, 
as these are called locally, are mlde exclucively from nignlo (Arun- 
dinarin falcztn). These are put to var;ou; uses, viz. drying grains, 
temporary roofing and as floor mats. Throughout the country, 
bamboo (De~zdrocnlamrrs striclui) is used as structural timber. 

Baskets 
Doko, the 'multi-purpose' basket is made of bamboo, but t h ~  

beet ones are m-tde from .4r,,ndinnria sp. which grows through- 
out the temperate parts. These baskets are put to d.:fferent uses: 
they are used to carry farm manilre or bring firewood and fodder 
from the forest; others are used to carry people - a sort of sedan 
chair. Kharbn, a wide-rimmed shallow basket is also made of 
bamboo. Other products of bam!,oo are: nanglo, a saucer-shaped 
structure used for chafing; .rz@po, a spade-like stracture used in 
winnowing; dnlo, a barrel-like thing used for storing grain and 
bhakari, which is an o2en air bin and is much used in the Terai. 
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Bainboo and cane furniture is procl.uced in Biratnagar, and a t  
the Balaju Industrial District, ne2r Kathmand-?. 

Bamboo is usec! for making brushes, tooth picks and scaffolding. 
I t  is also u-sed for making hubble-bubble pipes, which ai-e often 
decorated with wildlife figures. Khaptac! in the Doti district is 
especially famous for these. 

The most common bamboo growing naturally in Ne2al is 
Dendroculamus hamiltonii. Jalthal forest in the Jhapa district has 
-large quantities of barn'303.l 

Cane, bent (Calamus tenius) grows naturally in the foothill (Bhabhar) 
foi.ests, but has been over-exploited, so mlxh so, that barn533 furni-. 
ture mancfacturers are now importing this fi-om India. 

Paper 

Bamboo is an important raw material for papei. manufacture. 
Sabai grass or babio (Eulali!@sis bi~zrztn) is foLJ.nd throughout the 
Terai. I t  occurs 01.2 the slopes of the hills, in the Bhabh3.i and 
duns. Large quantities of Sabai grass are purchzsec! annually by 
the Indian mills from tlze Forest Department. It is usec! locally 
for weaving mats and ropes and foi makin% b:oa n;. Othe: giasse; 
which can be used for pulp prod.uction and occurring naturally 
in the Nepal Terai are : -11 u~lj (Sacchnrtl)?~ n,u,lja), ti-hrrr (Imperata 
gli~zdrica) and Ulln (Alltl!esterin giganten) . Baillbo3 is a raw material 
for paper, but thus far it has not been used. loc~lly f ~ i .  rhis purpze.  

Daphne blzolua, the k'agnt l a t e  or paper plant, is found thi-ough- 
out the hilly i.egions (alt. 1,424 m to 2,133 in), and is used in making 
papcr. Dnpht~ canttabilla is a mecliunl sized tree, which hears 
d.rupaceous fluits. Its hark (I~aruwa) ivhicll is to:~gh and leathery 
is hand-beaten into a pulpy inass ancl then spread over a thin 
lvh'te cloth fised on two wooden ftames. Ofcen rice straw and 
wastc paper are also misccl with D.zphrze pulp. The paper which 
is formed thns is rather coarse, hut is very durable. Most of the 
Nepali paper is used as statio:~ei.y, and lately, fo: taking rilb- 
bings of icons. In government ofices where old records are kept, 
i t  is still kxcltlsively ~ a e d .  But Nepali papeis meets only 10 per 
cent of thc cleinand for paper in the country. The total consump- 
tion of Nepali paper does not exceed 150 tcnnes. 

Nepali paper is essentially a cottage industry whicli is confined 
to the hilly parts of the country, particularly Okhaldunga, Helumbu, 

1 .  Grant, Dr. Julius. 1964. Feasibility Study: Ptrlp and Paper. NIDC. 
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Baglung and Doti (Phalendi) . I n  India, Nepali paper (hill paper) 
is still in good demand where it is used to maintain records of land 
settlement. 

Semul: Cotton Tree (Salmalia malabariciz) 
The cotton tree or semul is an important tree in the Terai and 

sub-tropical parts of the country. In  April and May, the red 
flowers of this tall tree provide a pretty colour to the landscape. 
The generic name Salmalia is derived from the Sanskrit word 
Salrnali. The boat-shzped mature fruit yields fleecy material, and 
is used to stuff pillows and mattresses. The wood is used for match 
sticks. 

Dairy Containers 
Mulberry, walnut, tomi  (Cedrela toona), s a w a  (0r0,ylon indicum) 

and pani s i j  (Terminalia myriocarpa) yield timber which is used to 
make dairy bottles, churners, etc. by the gypsies of west Nepal - 
the Rauts. Fir wood is also used in the Himalayan region for this 
purpose. 

Utzs (Alnus ngalemis)  wood is now being used for the soles of 
high platform ladies shoes. 

Rice Straw 
Rice straw is used as fodder. I t  is also a raw material for 

paper. Rice fibre mats, ropes, shoes, etc. are goody of great utility. 



Chapter XV 

Fruit Crops, Spices and 

Beverage Crops 

Nepal is favourably placed from the standpoint of l~orticultural 
crops. Extremes of topography and agro-climatic conditions favour 
growth of a wide variety of fruits and vegetables. Fruit growing 
constitutes a good source of income to the people, who are always 
hard pressed for cash. And, as means of communication develop 
further, fruit cultivation will become a productive enterprise for 
the hill people. 

In Nepal, different climatic zones allow diverse kinds of fiuit 
production. 

1.  Terai : mango, litchi, pineapple, papaya, banana, etc. 
2. Lower hills and valley areas: sub-tropical fruits, such as 

oranges, lemons, limes, guava, pomegranate, etc. 
3. Middle hills: stone fruits like peach, plum, apricot, per- 

simmon and hard variety pears. 
4. Higher hills: apple, cherry, pears (soft type like Bartktt), 

walnuts, chestnuts, hazelnuts, etc. 
5. Colc! and dry zone. raisins, grapes, dry apricots, prunes, 

nectarines, etc. 

Demanc! for fi.esll fruits is on the increase in the urban 
centres. Locally grown fruits, such as peach, plum, pears, etc. 
are of poor quality, but gradually better varieties are appearing 
in the market. 

In 1969-70, 21,000 hectares of land was under fruit cultivatiorl 
with a total production of 266,000 tonnes. 
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FRUITS 

Apple 
I t  is in the recent past only that apple orchards have been 

established in the country - in Baitadi, Jumla, Lamjung, Helumbu, 
Kakani, Dhankuta, etc. At Daman (altitude 2,285 rn) temperate 
fruits - apple, peach, apricot have been planted. From the stand- 
point of climate, the western hilly region of the country is quite 
favourable for the cultivation of apples. In Jumla and Tibrikot, 
orchards on a commercial scale have been planted and sornc are 
already in production. At the Marpha Agricultural Farm, apple 
orchards have been planted along with grapes, apricots, almonds, 
walnuts, and peaches. 

Peach 

Peach, aru ( Prunus Persica ) is the most common stone fruit in 
Nepal. I t  grobvvs between 1,219 m to 2,133 m. I t  prefers calcareous 
soil. Improved varieties of peach are now being grown in many 
parts of the country, including the Kathmandu Valley. 

Plum 
Plum, alubokhara (Prunus communis) grows between 1,524 m and 

2,133 m and throughout the countly. 

Apricot 

Apricot, khumani (Prunu.~  armenico) is a fruit tree which is grown 
in the home garden4 throughout the temperate zone of Nepal. 
The quality of plums and apricots, however, is rather poor. 

Pear 

Pear, ?lashpati (Pjrus  ptrsica) is the most common pomaceous fruit 
in Nepal. Often it grows wild in the evergreen temperate forests. 
The quality of fruit varies from place to place. Much, however, 
remains to be done to improve their quality. Regular pruning 
can - to a large extent - improve the quality of fruit. Pears grow 
well in the clayey water-logo,ed soils. 

Loquat 
Loquat (ErioSotrya japonica), a tree native to China and Japan, 

is also grown in Nepal - upto about 1,828 m. I t  prefers a well- 
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drained and light soil. The  tree is mid-dle sized, 6 m to 9 m tall 
and bears fruit during October-November. The  fruit, which is of 
golden yellow colour, is quite delicious. 

Pineapple 
Pineapple, bhuin kathal (Ananas cosmosus), is cultivated in the 

warmer regions of the country - particularly in the Jhapa district, 
where recently a canning factory has been established. The crop 
is grown on a commercial scale in Dhunbesi, Rapti, etc. In the 
river valleys pine apple is a cash crop. The fruit has a high nutri- 
tional value, and is in great demand -fresh or canned. The crop 
needs good care, including frequent irrigation. The  plant is propa- 
gated through suckers, cuttings and crowns. 

Fig 

Fig, anj'r (Ficus carica) is a small tree. The fruit ($conus) contains 
a high percentage of grape sugar (dextrose) and is very delicious. 
The upper limit of cultivation of this fruit tree is around 1,524 m. 
Usually two to three crops can be raised in one year. In the 
Kathmandu Valley and elsetvhere, it is planted in home gardens. 
I t  gro.ws best in well-drained soil. 

Litchi 
Litchi (Litchi chinensis, JVephelium litchi) belongs to family Sapin- 

daceae. I t  is essent'ally a warm climate plant, and grows well 
throughout the Terai and the warmer valleys of the midlands. 
I t  can neither withstand frost nor survive drought. The fruit 
which ripens in April, May and June, is eaten fresh. In  China, 
which is its native country, the fruits are dried and are stored for 
long periods. 

Papaya 
Papaya, me:un (Cgrica papzyn) is essentially a fruit of the Terai 

and inner Terai. It is also found growing in the hills but cannot 
survive temperatures below 15°C. It grows well in sandy, well- 
drained soils and requires a high summer temperature. 

Guava 
Guava, amba (Psidiurn guajava) is a common fruit in the Kathmandu 

market during late autumn. The quality varies from small, green 



192 NATURAL HISTORY OF NEPAL 

and hard fruit to fair sized, tasty ones - comparable to the Indian 
varieties. Guava cannot withstand frost, which limits its cultivation 
to 1,524 m-1,828 m. The fruits that one sees in the local market 
often show unsightly lesions caused by a fungus (Pestalotia), a thing 
which considerably lowers their quality. 

Mango 
Mango, an$ (Ilfanglftra indica), a plant belonging to the family 

Anacardiaceae grows best in the Tera;, although its upper limit 
of cultivation is around 1,524 m. The  best mango orchards in 
the hilly region are found in the river valleys. The mango tree 
cannot withstand frost and  needs 'long, cloud fres days &ring 
the period the f ~ u i t  is ripening. 

Latzgda, Bombay and *Walda are three well-known varieties of 
mango grown in the Terai and other parts of Nepal. Mangoes 
grown in the hills are suitable for pickling. 

Banana 
I t  is essentially a tropical and sub-tropical crop; it cannot grow 

where the air temperature goes below 15°C. The most favour- 
able temperature is between 15°C and 32°C. It needs enough of 
moisture, an average of 50 mm rain. The principal varieties of 
banana are: 1Malbhog, Singapuri, Kabuli, Harichal, Chinia Cha+rtpn, 
anc! Vasrai, in the hilly region; Rato Kera, Rajpuri, Sirumali, Jhapari, 
ibfaghe Ghiukera, etc. in the warmer valleys. In  the Teraj - Pari, 
k-urkutiya and Martman are the principal varieties. Two varieties 
- ICIusa sapienturn, and 1l4usa paradiasica (plantain) are widely 
cultivated. in Nepal. The former (M. sapien~unt) is a tall plant 
and its fruit is eaten green. iMalpuwa (M. cauandesi) is small 
sizec! plant; its fruits are small, thin and are of a golden yellow 
colour when mature. Bananas are picked green and are ripened 
under rice straw or in grain bins. This practice is employed to 
ripen mangoes also. Banana, like papaya, is a dpy-neutral plant, 
i.e. it sh.ows no response to photoperiod. This accounts for its 
adaptability to diverse altitudes as well as latitudes. 

Persimmon (Diospyrrn virginiana) 
Halurcabed, persimmon (Diospyrus uirginiana) is a common fruit 

tree in the Kathmandu Valley. The fruits, when mature, are 
veq delicious but slightly astringent. Persimmon wood is soft 



FRUIT CROPS, SPICES AND BEVERAGE CROPS 193 

and is suitable for making shuttles, golf clubs, etc. 

Jaman (Eugenia jam bolanum) 
Jaman (Eugenia jambo1alzu.n) is a tree w h i h  grows in the rive- 

rain and warmer parts of the country. Jamsn wool  is used in the 
making of agricultural implements. Jaman fruits, when ripe, are of 
a dark blue c o l o ~ r :  they are used in the treatment of rheumatism, 

Koiralo (Bauhinia bur-urea) 
Koiralo (Bauhinia purpurea) is a tree of the temperate parts. 

Its flowers are used for making curry. The flowers and bud; 
are first boiled and then mixed with lime, pepper and spices. This 
turns into an excellent achar (pickle) or chutney. The leaves are 
used as a vegetable. 

Kimu, Mulberry (Morus alba) 
Kimu, mulberry (Morus alba) is a cultivated tree which grow; 

between 1,219 m and 3,048 m. The fruits are succulent spikes 
which turn black when ripe. Its wood is used to make agticul- 
tural implements. 

Citrus 
Many kinds of citrus fruits are grown in Nepal. Among these 

are: Lemon (Citrus limonu n, C. limon), lime ((;i't~us limatta) and citron 
(Citrui medical. Lemon is mostly used fresh, but often the sap is 
boiled to thick consistency and stored in wooden wares or in chinda 
(dried hollow fruit of Lu$n sp.) for future use. As locally there 
is a good demand for this commodity, it provides a small cash in- 
come to the farmers. 

Tangerine (Citrus ttobilis var. deliciosa), which is a hybrid bet- 
ween sweet orange anc! a mandarin is grown throughout the hilly 
regions a t  altitudes of 609 m to 1,828 m. Large quantities are 
exported from eastern Nepal, especially from Dharan. The most 
important centres of orange protluction are : Dhankuta, Chainpur, 
Bhojpur, Sallyan, Pokhara, Andhikhola and Baitadi. Oranges 
grown in the Pokhara valley find a ready market in Butwal and 
Kathmandu, but most of the orchards are in a state of decline 
now. The fruits are often infested with scale insects, but this 
does not seem to lower their market value. 

In  the Kathmandu Valley, pomelo (Citrus maxima) is a cam- 
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mon orchard tree. The fruits which are very thick skinned, have 
little juice. Thos-. with a pinkish flesh are sweeter than the white 
ones. 

Rough Lemon 
Rough leszon, Kathe Jawir (Citrus jarzbhiri) is wicl.ely used as stock 

for grafting bette: varieties; it is a l s ~  sold fresh in the market. 
Bimro (Citrus media) is another thick skinned cicras variety grown 

locally in the Kathmandu Valley. I t  contains little juice, but being 
cheap, has a good markct. 

Wild Fruits 
In  the temperate parts of the country, a number of species of 

wild berries grow; of these the more important ones are: Ainselu 
(Rubus eillipticur), Kalo ainselu (Rubus lmiocar-us) and Chutro (Berberis 
aristata) . The berries which ripen in early summer are quite sweet. 
Blackberry jam is made by boiling the fruit juice to a thick consis- 
ten cy . 

Kaphal (iMyrica esculenta) is a medium-sized tree; its fruits which 
are deep rec! (drupe) are sold in the market during the months of 
April and May. The tree grows naturally in oak-rhododendron 
forest . 

SPICES AND PLANTATION CROPS 

Ginger 
Ginger (<ingiber o#cinale) is a tropical plant. The rhizome, 

the edible part of the plant, is either used fresh or after drying. 
Sutho is a dried and bleached ginger, a commodity for which there 
is much demand outsic!e. Ginger is an important cash crop 
throughout the hilly re2ions of the country. The plant requires 
a fertile and well-drained soil and is shade-loving. In the hills, 
ginger is planted with turmeric. I t  is propagated by rhizomes. 
The crop takes 8-1 0 months to mature. 

Cardamom 
Card3mom (Elettaria cardamomum) belongs to the ginger family 

(Zingiheraceae). I t  is a herljaceo-1s perennial plant with rhizome 
underneath. I t  is grown in places where the climate is warm and 
there is no danger of frost. The plant prefers a shady hahitat, 
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which is provided by planting trees such as utis (Alnus nejalensis). 
The crop is often planted along the banks of streams, in glens and 
in small clearings in the forest. The fruits (capsules) are much 
used as a condiment and have medicinal use. Cardamom grows 
well upto an altitude of 1,828 m and is an important commercial 
crop of the western and eastern hilly regions, particularly Illam. 

Turmeric 
Turmeric, besar (Curcuma aromatica, C. longa) is obtained by boil- 

ing the rhizomes and later drying these in the sun. I t  is mainly a 
tropical crop and grows upto about 1,828 m. I t  is exported to 
India and overseas countries. The orange yellow powder is widely 
used. in curries and also as a dyestuff. 

Chillies 
Chillies are grown in the temperate and warmer parts of the 

country. The long red variety(Cajsicum annuum var. longum) is export- 
ed from the country in large quantities. African varieties are re- 
ported to be hottest of all. Capsicum has medicinal properties : it is 
carminative. 

Cinnamon 
Cinnamon (Cinnamomum zeylanica) is obtained from the bark 

and twigs of cinnamon, an ever-green tree, which grows in abund- 
ance in the tropical and temperate parts of the country. Some 
other trees, such as Cinnamomum cassia also yields cinnamon. Cinnamon 
bark is exported in large quantities. 

Tijpat or dalchini (Cinnamomum tamala) has smooth bark. I t  grows 
wilt! in the central and eastern Terai regions, from where it is ex- 
ported. The leaves are used as a condiment. T h e  bark is also used 
to spice food. 

BEVERAGES 

Tea 
Tea (Camellia sinensis .yn. Camellia theifolia) is propagated vege- 

tatively. The tea plant is of Chinese origin. I t  is cultivated in 
the eastern districts of the country - mostly in Jhapa and Illam. 
The most suitable elevation for the cultivation of this crop is bet- 
ween 914 m to 1,828 m. In the extreme western district of Baitadi, 
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tea cultivation was introduced about A. D. 1892, but all that remains 
now are a few tea bushes around Garhi, the headquarters of the 
district. Tea plants cannot survive intense heat, and hence they 
are planted at locations which are shady and provide a cool, humid 
environment to the plants. Tea plants cannot withstand water- 
logged condition, and hence a gentle, sloping land is preferred. 
Nepalese tea finds a market both in Tibet and overseas. Brick- 
tea, which is prepared from coarser twigs, leaves and flour, is very 
much liked by the Tibetan people. Buttered tea is a favourite 
drink of the Sherpa community of Nepal 

I n  eastern Nepal, tea gardens are located at Illam (1,249 m), 
Soktim (517 m) and Karfok (1,676 m). The total acreage in 
1964 was 89 ha, with a total production of 351,510 kg ofblack 
tea.' Additional 218 ha has been brought under further culti- 
vation a t  Karfok. At present most or these tea gardens are grow- 
ing only one quality, the small leaf China hybrid and the bushes 
are 80 to 90 years old. In Soktim, large Manipur tea is also grown. 

Leaves and buds of a plant allied to tea, Ch9czkate (Camellia 
drubifera), are dried, and used as a substitute for tea. 

Alcoholic Beverages 
Raksi: I t  is essentially a whisky which is distilled from grains 

- rice, millet and barley. To bring about fermentation, either 
yeast (Saccharomyces sp.) or a green mould (Aspergillus oryrae) are 
used. Although in recent years some big distilleries have been 
established in the country which produce hard drinks, mostly from 
imported high content alcohol or m~lasse;, still, the bulk of the 
liquor is prepared a t  home. Local whisky differs from place to 
place in taste and quality, the one that is prepared from kodo 
(finger millet) is unfailingly of good quality. 

Jand is a turbid white liquid. It is low in alcohol content 
and is equivalent to beer. It is prepared in the following 
manner: Boiled rice is steeped in water for few hours, at the 
end of which water is decanted off. The grains are now kept in 
an earthenware pot which has holes at its bottom. This pot is 
then placed on top of another pot which is half-filled with water. 
The water in the lower pot is boiled for few hours, and then 
the upper pot is removed and placed on top of another earthen- 
ware pot. Now a small amount of yeast (mano, baluma) is mixed 

1. Coultas, W. J. W. 1964. Refiort on the Tea Industry of Nefil. NIDC. 
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with grains thoroughly. I t  is left in this condition for a 'm-~t  four 
days. During this period a whitish liquid sezps out through the 
holes in the upper pot, which holds fermenting rice. The first 
trickle is of the best quality. I t  is a very refreshing drink and is 
a constant companion of local farmers (Jyapu) in the field and 
at  home. Chang is a kind of beer which is a popular drink of the 
Sherpas, Thakalis and highland people. 



Chapter XVI 

Some Wild and Useful Plants 

Chutro-Kirmodo (Berberis aristata) 
This plant belonging to Berberidaceae grows throughout the 

temperate parts of Nepal. The fruits are edible, and are sold 
during the early summer months. The bark is used in the treat- 
ment of fever and as a tonic. 

Ghar Tarul-tauda (Dioscorea sativa) 
This is a cultivated species of yam. The tubers are often 10 cm 

to 12.7 cm across and are & ~ g  out d-lrin,o winter seasorl. 
Ban tarul (Dioscorea pentaphylla) is an edible species of yam which 

grows wild in the temperate parts of Nepal. The plant is medici- 
nally important. The tubers are used to reduce swellinqs. 

Kukur tarul (Dioscare2 bulbyern) is a wild species which is bitter 
in taste. I t  is used to cure bilio-asness, tumours, etc. The tubers 
are reported to increase milk yield in cattle. Bhyakur (Dioscorea 
deltoidea), is a glabrous climber, which is found in Godavari as 
well as in other parts of the coantry. Tubers are used to kill lice 
and also as a fish poison.1 The plant yields an alkaloid (dioscegttle) 
which is used in  the manufacture of contraceptive pills. 

Nirmali (Strychnos ?lux vomica) 
Strychnos seeds are of the size and shape of coat lnttons which 

are imbedded in the whitish pulp of pale yello-M fr.liLs. They 
yield a highly poisonous alkalojd - strychnine, which is a ncrvine 

1 .  Medicinal Pla4rtsof Nepal. Depart. of Medicinal Plants. Mir~istry of Foresf% 
HMG. 1971. 
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tonic, aphrodisiac, and appetizer. I t  stimulates the heart. The 
fruits are eaten by the birds and beasts without any harmful effect. 
Human beings are known to build up reistance to the drug (strych- 
nine) over a period of time. The plant, which belongs to the 
family Loganiaceae, is cultivated in the warmer parts of the country. 

Nilobikh (Delphinium deundatum) 
The plant (Ranunculaceae) is a glabrous or slightly hairy herb. 

I t  grows in the Mahabharat region - ilsually a t  a height of 2,133 m 
to 2,438 m. The roots are used for curing disorders of the blood 
and in the treatment of snake-bite. 

Menjitho, Ind ian  M a d a r  (Rubin cord$olia) 
I t  is a creeping herb with a vecy rough surface, which is due 

to a heavy cleposit of silica. I t  belongs to the family Rubiaceae. 
Its root is of medicinal value and is used ir: the treatment of ulcers, 
swellings, etc. The plant also yields a dye. 

Ritha,  Soapnut T r e e  ( Sapindus mukorossi) 
I t  is a tree which ,€jrO'NS to a majestic height. Its leaves, roots 

and fruits are of medicinal value. The fruit is used as a deter- 
gent, and in the treatment of diarrhoea, cholera, as well as for 
the treatment of snake-bite. The fruit is saponaceous and used 
as fish poison anc! as an insecticide. 

Pyrethrum (Chrysarzthemun ci tz~raria~olium) 
Pyrethrum (Compositae) is cultivated for its flowers which yield 

a safe but effective insecticide, and hence much ilsed against the 
pea s which affect vegetables and fruits. 1-1 Ncpal, farms for the 
cultivation of this plant have h e n  estab'islled at  Danian (along 
Tribhuvan Rajpa th) and Manichur, near Kathlnandu at an altitude 
of 1,828 m to 2,438 m. 

Yeklabir (Lobeli,i fiyra*nidnlis) 
Lobelio yields an alk~loid w;lich 1s us(-c! as an expectorallt, 

antisp.~smodic and emetic. Tllc plant 11Ao to t l ~ c  fanlily Lobe- 
liaceae. 

Somlata,  Bhutukesh (Eplledrn ge~.ard~n~za) 
I t  is a snlall shrubby gymnosperm belonging to the family 
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Gnetaceae. I t  grows wild in the dry sub-alpine and alpine regions 
-between 3,048 m and 4,572m. The plant yields an alkaloid (ephe- 
dxine) which is used in the treatment of asthma, cold, hay fever, 
and as a cardiac stimulant. I t  provides forage to yak and sheep. 

Chitwan (Alslonia scholaris) 
Chitwan (Alstonia scholaris) belongs to Apocyanaceae. The bark 

of the tree, which contains alkaloids, finds its use as an appetizer, 
laxative, astringent and general tonic. I t  is used in cases of fever, 
dyspepsia, liver troubles, etc. I t ,  is also used as a substitute for 
quinine. 

Chiriato (Swertia angustzfolia) 
Chiriato (Swertia angustfalia) belongs to Gentianaceae. I t  is a 

plant found growing mostly in the temperate regions, between 
1,2 19 m to 3,048 m, especially in the open meadows. 

The plant yields a bitter principle which is of much medicinal 
value. I t  is used to cure stomach disorders, as a general tonic, 
as well as in the treatment of respiratory diseases. I t  is also repor- 
tedly efficacious in snake-bite treatment. 

Indrayani ( Vitex nfgundo) 
Indrayani (Vitex negundo) belongs to Verbenaceae. I t  is a plant 

which grows in the tropical and sub-tropical parts of the coun- 
try. All parts of the plant have medicinal uses: the leaves are 
turned into a paste which is used to cure inflammation, insect 
bites, etc. The roots are used in the treatment of dysentery, piles, 
worms, boils, etc. The flowers yield aq astringent which cures liver 
and heart troubles. 

Gurjo ( Tinospora cordzfolia) 
I t  is a twiner belo~giny to the family Menispermaceae. Its leaves 

are heart shaped and have long stalks. The leaf extract is used 
in cases of fever, cold, indigestion and rheumatism. Roots are 
used to cure snake-bite. 

Rumex Nepalensis 
Rumex nepalensis, which belongs to the family Polygonaceae, is 

a weed in the temperate Himalayas, especially in swampy landq. 
The tuberous roots are used in the treatment of colic, syphilis, etc. 
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Thotne (Po[ygonum molle) 
This plant, which is erect and robust, belongs to the family 

Polygonaceae. I t  is mainly an East Himalayan species. The  soft 
hairy stems available in the market in the spring are used for making 
curry. 

Dhaturo, Devil's Apple (syn. D. metal, Datura fasfuosa, D. allea, D. 
stramonium) 

A big sized. coarse spreading herb - 'the purple lelved variety 
is supposed to be more usefa1 in medicine'.l The  leave; and seeds 
yield the drugs hyoscyamine and atropine. Seeds are used as a 
narcotic and anodyne. I t  is also used in the treatment of asthma. 
The plant is naturally distributed in the N. W. Himalayas and 
locally, it is cultivated; the fruits are used in the worship of Lord 
Shiva. 

Kurchi, Bitter Oleander (Holarrhena antidysenterica) 
I t  is a medium sized tree (Apacynaceae) with a pale brown 

bark. It is found in the sub-tropical and tropical parts of the 
country. The bark is used in the treatment of stomach disorders - 
diarrhoea and dysentery. The seeds are 'carminative, astringent, 
febrifuge, anthelmintic and l i t h~ t r i c ' . ~  

Jatamansi, Nard (Nardostachys jatamansi) 
It is a herbaceous plant, belonging to the family Valerianaceae. 

T h e  stem, which is partly a rhizome, is prohsely covered with 
scaly hairs. The plant grows in the Himalayas between 3,048 m 
and 4,572 m. Jatamansi is particularly useful in the treatment of 
nervous disorders and diseases associated with heart. I t  is used 
as a substitute of valerian. 

Chand Maduwa, Serpentine (RnuaolJia serpxtina) 
It is a small plant helonging to the family Apocyaniceae. I t  

grows wild in the foothills of central and eastern Nepal, from 
wherc it is exported in considerable quantities. The flowers are 
pink-tinged with long corolla tubes. The roots contain an alkaloid 
(reserpine) which is used in the treatment of high blood pressure 
and discases associated with nervous disorders. The leaves and 

1. Dastur, J .  F. Ilrledicinnl Plarrts o f  India and P a k i ~ t a n .  p. 200 
2. Ibid. 
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roots have a high reputation as an antidote to bites of reptiles and 
and stings of insects.1 

Nagbeli (Lycopodium clavatum) 
This is a plant which has become economically quite important 

in recent times. I t  grows wild - from about 1,524 m to 2,438 m. 
No effort has thus far been made to cultivate it. 

Lycopodium powder is known to be usefcll in grindins high 
quality lenses. I t  is also used in the manufacture of explosives 
and fire crackers. The  plant has medicinal value: it is used in 
curing disorders of stomach, kidney and lungs. Its decoction is 
used as a tonic. 

Panch Anwle (Orchis latiJolia) 
This is one of the important medicinal plants found growing 

in Nepal, between 1,828 m and 4,876 m in opea grassy meadows. 
It is used as a tonic, and also as a cure for stomach troubles. I t  
is also reported to be an aphrodisiac. 

Bhringraj (Maharanga emodi) 
The plant (Boraginaceae) is found throughout the temperate 

parts of the country. Plant decoction is useful as a tonic and in 
treating the disorders of the stomach. I t  is also used to dye wool 
anc! silk. 

Satuwa (Paris polyp'lylla) 
A plant (Liliaceae), whqse rhizomes possess antihelmi tic proper- 

ties. Large quanti tie; are 'exported' from Jumla. 

Padamchal, Rhubarb (Rheum emodi) 
The plant (Polygonaceae) is found thro-.ighout thc co:lntry 

between 2,743 m-3,657 m. Besides b,-ing used a ;  a djc, srein and 
petioles are used as a? astringent and tonic. 

Opium (Pnpauer somrtifirum) 

Th's is a plant which is known to he cultivated in we;tern llilly 
parts of Nepal. I n  Dailekh d;strict a lme  15,033 kg of opiilm was 
produced in one yelr. Opium was r~portedly introd-lced in Nepal 
in the 19th century. 

1. D.istur, J.  F. Op. c i t .  p. 136. 
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Okhar, Walnut (Juglans regia) 
The plant is distributed widely between 1,219 m and 3,0+8 m. 

There are both cultivated and wild varieties. The  fruit and bark 
are used as dye and to soften leather. The  kernel yields an  oil, 
which is used as a cooking medium. The plant is an astringent 
and taken as a tonic. 

Siltimur (Lindera neesiana) 
This is a small-sized tree (Lsuraceae) which grows between 

1,828 m and  2,438 m. The  roots yield sassafras which is used in 
the preparation of confectionaries. 

Bikh, Aconitum (Aronitum rzajellus) 
I t  is a perennial herb, belonging to the family Rananc-dlaceae and 

grows in all the temperate parts of the country. The tubers yield 
an alkaloid which is used to relieve pain and fever. 

Many other species of Aco~zitum (A. heterajhyllum, A. palmat tm, 
bishma, A. spicaturn, bikh) are found in the sub-alpine and alpine 
regions. 

Asuro, Adhatoda-Vasak 1 (Adi~!oda va ~i t a )  
It is a plant belonging to the family Acanthaceae. I t  grows in 

the warmer parts of the count:y. The plant yields an alkaloid, 
Vasicine and a volatile oil also. Adintodn lzavzs and other parts 
are used in the treatment of fever, gonorrhoea, cold, co-lgh, asthma, 
diphtheria, etc. I t  is also said to lower blood pressure. 

Chauri Gandha, Tite Pati (Arlemisia u!rlgaris) 
It is a common weed, belonging to the family Compositae. I t  

grows in all the tempcrate parts of Nepal and is valued for its medici- 
nal use in the treatment of stomach trauble and such other diseases 
as nervoiJs clisordors, cw.tgh, measles, etc. The leaves yield an 
essential oil. 

Aswagandh (I17i/hnnin .ronzn~fern) 
As:on,q~rzdh ( Cl/i~hz,lin so~n,li)ra), a plant belonyiny to thc family 

Solanaccae, yiclcls an alkaloid, p-lrtic~zlarly from the roots. The 
reported mcc!icinal usc of this plant is in the treatment of rheu- 
matism, dyspepsia, cougll, dropsy, as well as an ointment for the 
treatment of boils, swellings, etc. The seed3 are hypnotic. 
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La1 Ratti (Abru~ precatorim) 
Lal ratti (Abrus precntorius) is a plant belonging to the family 

Leguminosae. Its seeds contain abrin, a toxic proteinaceous 
matter and abric acid. The seeds act as an aphrodisiac, as a cura- 
tive for nervous disorders, paralysis, skin diseases, ulcers, inflamma- 
tions, trachoma, granular eyelids, etc. 

Kuth - the Costus (Saussurea lappa) 
The root, which contains an alkaloid, is used in the treat- 

ment of bronchial diseases and as a stomachic. I t  is also 
reputed to have tonic, aphrodisiac, antiseptic, aromatic, stimulant, 
diaphoretic, prophylactic, astringent, sedative and carminative 
proper ties .' 

Rhubarb (Rheum oficinale) 
Rhubarb, Rheum ofitinale, is a native of Tibet. The tuberous 

roots are used as a tonic and as a laxative. 

Sugandhawal, Valerian ( Valerianu wal lichii) 
Valerian is a plant that grows mostly a t  altitudes of 1,524 m 

and 1,828 m. The roots, which contain an alkaloid, are used in 
the treatment of hysteria and cough. 

Pipla (Piper longum) 
A small shrub (Piperaceae) found growing in the warm tem- 

perate and sub-tropical parts of the country. Its roots are reported 
to be stimulant and carminative. The roots and fruit are also 
used as an antidote to snake-bite. 

Bish (Aconitum , ferox) 
An extremely poisonous plant which is also known as singi 

(horny) by hill people. Primitive tribes dip their arrow tips in 
this poison. The plant has wide usage; it is used as a stimulant, 
in rhe~~matism and as a neuralgic. I t  is also re,mrted to cure 
diabetes. 

Bishma (Aconitum plnmatum) 
A herbaceous perennial plant which grows widely between 

3,048 m-4,572 m. I t  is used as an antidote to cholera. 
1 .  Dastur, J.  F. Op. c i t .  
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Nirbishi (Delphinium paciJlorum) 
I t  is an annual herbaceous plant (Ranunculaceae) which grows 

between 1,524 m-3,048 m. 
The plant is used as an antidote to poison, and as disinfectant 

and to stop tooth decay. 

Bojho, Sweetf lag (Acorus calamur) 
The plant (Araceae) grows in damp and swampy places a t  

altitudes of 914 m-1,828 m. Its leaves yield an essential oil which 
was used once as a hairspray in western co~ntries.  The  rhizomes 
have medicinal value, being used as a sedative, carminative and  
purgatike. I t  is also used in the treatment of snake-bite. 

The plant is used to flavour liquors - gin, beer, ctc. 

K h a s  Khas (Vetiveria zizanioides gal. Andropogon muricatus) 
This is a grass found throughout the Terai. Its roots are woven 

into screens which when wetted provide fragrant breeze during 
summer months. The  roots are of medicinal value; their extract 
is reported to be 'stimulant, stomachic and emrnenagogue'. 

Bhalayo (Rhus wallichii) 
I t  is a small-sized tree belonging to the family Anacardiaceae 

and is mostly distributed in the N. W. Himalayas. Juice of the 
leaves is corlosive and causes blisters on the skin. 

Bhakamilo (Rhus semialata) 
I t  is a moderate-sized tree which grows between 914 m and 

2,133 m. Its fi-uits are edible. The tree also yields a wax. 

Bakain, Persian Lilac (Mclia azedarach) 
I t  is a deciduous tree (Meliaceae) indigenous to the sub-Hims- 

layan tract upto 1,828 m and is commonly seen growing along the 
edges of the field$. The tree is very useful, its wood which takes 
an excellent polish is used for museum show-cases. The bark 
is bitter and anthelmintic. I t  is also a timber tree. 

Boxwood (Buxus sempervirens) 
I t  is an evergreen shrub or a small tree and is found growing 

betwecn 1,219 m and 2,438 m. I t  is usually found growing along 
the bank of streams; 'fine specimens are found in the Kali Valley'. 
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I t  reproduces freely from cuttings. The wood is used for making 
containers for butter, honey and for combs. 

Birch, Bhojpatra (Betula utilis) 
Birch belongs to the family Betulaceae. I t  grows in the tempe- 

rate anc! alpine regions, and is a dominant plant between 2,438 m 
and 3,048 m. The trees yield a very smooth bark, which in the 
past was used as writing paper. 

Apamarg (Achyanthes aspera) 
I t  is a small herb belonging to the family Arnaranthaceae. I t  

grows throughout the temperate parts of the country in moist 
situations. Ayurvedic books mention three kinds of apamarga - 
white, red and black. The plant is used by the Hindu women 
a t  the time of teej festival, when they use the succulent stems as 
tooth brush. Its ash contains lot of potash. I t  is astringent, 
digestive and reported to cure many diseases - pyorrhoea, stomach 
ulcers, asthma, etc. 

Laghupatra, Indian Podophyllum (Podophyllum hexandrum) 
A glabrous succulent plant belonging to the family Berberida- 

ceae. I t  grows in the temperate and sub-alpine regions. The 
rhizomes and roots are hepatic stimulant and purgative. 

Sil Timur (<anthoxylum oxyphyllum) 
It is a prickly shrub whose green fruits are sold in the market 

in early summer (MarchIApril). The plant is astringent, and used 
in the treatment of boils, etc. 

Rudraksha (Elaenocnrpus ganitrus) 
X tall tree which occurs naturally in Bhojpur d strict, Din~la  

in east Nepal. The fruits are considered sacred and worn as a 
necklace or as beads. 

Pandanus Furcatus 
A plant which grows wild in the ravines and river valleys all 

along the foothills of the Himalayas. The flowers yield a scent. 

Cane (Hnuttuynia cordata) 
A herbaceous plant belonging to the famil Sauraceae. I t  is 
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used as a vegetable. The plant has medicinal uses. 

Kavro (Ficus lacor) 
A small tree belonging to the family Moraceae. I t  grows in the 

sub-tropical parts, in moist habitat. Seeds are a tonic and used 
in the treatment of stomach disorders. 

Ghod Tapre (Ct ntella asiatica, syn. Hydrocool asiatica) 
A creeping herbaceo-1s plant belonging to the family Umbelli- 

ferae. I t  is known to have many uses as a tonic, to cure diseases 
.of the skin, leprosy, as a nervine tonic, etc. Leaves are known to 
.cure skin diseases, syphilis and rheumatism. 

Kutki (Picro~hiza khrron) 
Kutki (Picrorhiza kurroa), a plant belonging to the family Scro- 

phulariaceae, grows a t  higher altitudes, between 2,438 m and  
3,657 m. The root is prescribed for snake-5ite, as a brain tonic and 
laxative, and for the treatment of ring-worm. . I t  is also known 
t o  possesss aphrodisiac properties. 

Uneu (Dryopteris cochleata) 
Male plants of Uneu, liundo, (Dryopteris cochleata) are collected 

by the villagers and sold in the market during the summer and 
.rainy seasons. I t  is cooked as a vegetable or as curry. 

Besides Dryopteris cochleata, some other species of this fern are 
:used as vegetables. 

Jark, Jarrag (Phytolacca acinosa) 
Jnrk, Jarrag (Phytolacca acinosa), which belongs to the family Phy- 

itolacaceae, is a medicinal plant. I t  is called 'sweet belladonna'. 
It is used as a curry, and for preparing pakodns. 

'Bhewut (Grewia opkositzjilia) 
This is a medium-sizcd tree, which grows upto an  altitude of 

1,828 m. rt  belongs to the family Tilia~eae. The whit:sh bark is 
used to make rope. The fruits, which are edible, are olive green a t  
:first, becoming black when mature. 

Willow (Salix habylonica) 
Willow is a common tree ir! Kathmandu aloag the banks of 
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the rivers, streams and roads. Because of its cl.rooping branches, 
it is also called as 'Weeping willow'. Its wood is suitable for 
making bats, boats, crates and boxes. The wood also provides 
good charcoal, while the branches can bz USA t-, m ~ k e  wicker 
baskets and furniture. Another species of willo-.v (Salix tetra- 
sperma) is found in the Godavari forest. 

Wattle (.lcacia delbata, A. decurrens, A. pycarztha) 
This is a fast growing species which, along with eucalyptus, 

has been extensively used in reforesting programme. Wattle is 
also a good shade or. avenue tree. Its bark has a high tannin 
content (upto 50 per cent) and is used in leather tanneries. 

Khari (Celtis australis) 
This, a plant belonging to the family Urticaceae, is a common 

tree between 1,2 19 m to 2,133 m. I t  provides green fodder - parti- 
cularly during the lean winter months. I t  is l3pped severely but 
regenerates quickly and is an extremely useful fodder tree. Celtis 
wood is suitable for making boxes, woodware and furniture, but 
as yet it is put to none of these usages in Nepal. 

Barro (Terminalia belerica) 
This, along with harro (Terminalia chebula), are the chief associa- 

tes of sal (Shorea robusta). They occur in mixed forests and are 
the main constituents of tri$hala or the three myrobalans. The 
fruits are used to cure cough. Its use for timber is rather limited. 
The bark yields a tannin. 

Khair (Acacia catechu) 
Khair (Acacia catechu) is a riverine spec'es - along with sheesham 

or sisso (Dalbergia sissoo). I t  is a tree of major economic im?or- 
tance. Its wood is very durakle and strong and yields on boiling 
tannin - khair or katha, which is spread over betel leaves before 
they are chewed. 

Masla, Eucalyptus 
Eucalyptus rostrata (the red gum) and E. globulus (the blue gum), 

the latter identifiable t ~ y  its falc~te leaves, are the common am- 
nue trees in Kathmandu. The plant which belongs to Myrtaceae, 
is widely used for reforestation. I t  is a fast growing valuable 



and is usehl as timber, pulp and firewood. The timber 
of E. rostrata is very durable. Besides, it is also a beautiful orna- 
mental tree. 

Eucalyptus is a native of Australia, but is now world-wide in 
distribution. Eucalyptus oil is obtained from the dried leaves and 
used to cure common cold, malaria and some other types of fever. 

Qamp (michelia) 
At one time there were extensive forests in east and central 

parts of the country - part of the Michelia-Laurel forest, but these 
have mostly been destroyed. 

Dhai ( Woodfordia fructicosa) 
Dhai (Woodfordia fructicosa) is a plant belonging to the family 

Lythraceae, which is easily identifiable by its pretty pinkish flowers. 
Its flowers as well as leaves are of medicinal use. 

Bael (Aegle marmelos) 
Bael, a plant belonging to Rutaceae, grows wild in the warmer 

parts of the country. The leaves are offered to Lord Shiva and 
the fruits yield a sweet pulpy mass which is supposed to be a 'cure 
all' for stomach disorders. During the! hot summer months bael 
fruits provide a cool refreshing drink. 

Bans (Dendrocalamus strictus) 
Barn or bamboo clumps are found throughout the sub-tropical 

and tropical parts of the country. The silicious matter found 
near the joints is used as a tonic. Bamboo shoots are fermented, 
which then turn into tamba. Both dried and fresh tamba is sold 
in the market. 

Essential Oils 
Champaca oil is obtained from Michelia champncn, a tree found 

in the eastern part of the country. Cymbapggon citratus, Juniberus 
indica, Mentha piperata, and Eucalyptus citridora are some other plants 
which yield essential oils but in Nepal no effort has so far been 
made to produce these on a commercial scale. 

Camphor (Cinnamomum camphors) 
The tree is indigenous to Formosa, China and Japan. Camphor 

N. FI. N.-1 4 
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is obtained from Cinnamomwn camphors, a c w o n  tree between 
1,524 m and 2,438 m in the Kathmandu Valley and its envirops. 
The plant belongs to the family Lauraceae. Camphor oil is obtained 
through destructive distillation of wood and leaves. ' Cipphor is 
used for medicinal purposes, manufacture of celluloid, smokeless 
powder and disinfectant. Camphor is used to induce abortion. 

Lemon-grass (Cy m bopogon citrat us) 
kmon-grass is known in the cultivated state only. It yields a 

sweet smelling essential oil after distillation. 

Edible Mushrooms and Morels 
Around the Kathmandu Valley many kinds of mushrooms grow 

wild, a number of which are collected by the villagers during the 
rainy season anc! sold in the market. The mushrooms are packed 
in bamboo packets and are considered a delicacy. Mushroom poi- 
soning cases are rarely reported. 

Fleshy mushrooms of the Kathmandu Valley are1: Agaricus cam- 
pestris, Agaricus bisporus, Morchella conicn (common in Nagarjun) , Favolzls 
cnnadensis, Polyporus melanopus, Boletus edulis, Russula vesca, Pleurotus 
ostreatus, P. nepalensis, Clavaria corniculata, Lepiota procera, Armillarea 
mellea, Il.iarasmius orsades, and species of Cantharellus, Lactarius, 
Hydnum, Clitocybe, Cofirinus, Lycoperdon, Auricularia and Polyporus 
( P .  auricularius, P. berkeleyi and P. sulphureus, the chicken fungus). I n  
t tie forest of Sukla Phan ta, P. shorae is the common fungus. Of the 
poisonous species Caesar's Toadstool (Amanita caesarea and the Fly 
Agaric (A. mwmia) have been collected from the woods around the 
Kathmandu Valley, Normally, mushrooms which grow on wood, 
s~rch as Pleurottcr ostrcatus, are not poisonous. 

I .  Pandey, Bunu Devi (Miss). 'Survey, Collection, Prescrvation and Iden ti- 
Fic~tion of the Mushrooms in Nepal.' N~pokse Journal of Agriculture. Vols. 6-1 1 
Fcbruary 197 1-76, pp. 1 15-29. 



Chapter XVII 

Nepal-Tibet Trade 

As early as the seventh century cultural, commercial, and politi- 
cal contacts were established between Tibet and Nepal by the over- 
land routes. However, 'regular trade relations between Nepa! and 
Tihet were established from the 17th century onwards on1y.l 
Nepalese merchants were mostly interested in the Tibetan gold, 
silver, wool. salt and herbs. About 1650 a commercial treaty was 
signed at  Lhasa, 'by virtue of which the properties of the Nepalese 
deceased in Lhasa were to be returned to the Government of Nepal 
and the tmdn of Kuti was placed under its jur isdict i~n.~ During 
this period, Nepalese coins were the only coinage current in Tihet'. 
Nepal-Tibet trade was basically an entrepot trade. 

All alonq the Nepal-Tibet border a number of trading posts 
flourished: of these Kuti and Kerung (Kyirong), located at heights 
of 4,267 m and 2,438 m respectively, in the central part of the 
country were of great importance. The Kuti route once provided 
the shortest route to Lhasa, the capital of Tibet, from Kathmandu, 
although i t  remains snow-bound during winter months and is in- 
accessible to pack animals. 

The high Himalayas provide deep gorges in a numbel of places, 
which lead into the Tibetan territory. Some of the more irnpol- 
tant passes on the Nepal-Tibet border are: Tip-Tala (5,8'19 IF), 
Poptia (7,022 m), Bangwa (5,819 m), Phalak Lamtang (5,213 m),  
Mustang (3,108 m) and Byas (Tinker). Exccpt for Rasuwa and 

1.  Historicus. 1953. 'Nepal-China Relations through the Cicnturics.' .Wtpal 
Grurrdian, p . 53. 

2 .  Ibid.  p. 53. 
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Kodaui (both around 1,828) all the other routes are difficult and 
remain snow-bound for six months or mote. 

The 1 04-lon long Ka thmandu-Kodari (Ariniko) Highway has, 
to some extent, revived the centuries old cultural and commercial 
contacts between Tibet and Nepal. Some amount of rice, jute 
and sugar is exported to Tibet t h ro~gh  Kodari. 

All along the border, trade? is mostly in the form of barter: 
sheep, goats, wool, honey, salt, suhaga (saltpetre), herbs and drugs 
are exchanged for fdgrains ,  kerosene, sugar, cloth and spices. 
Although there has been some setback in the Nepal-Tibet trade 
due to general scarcity of foodgrains in the border districts and 
restrictions on free trade across the border, it has never totally 
ceased. The economy of these parts is interdependent. 

Nepal's monopoly in trade with Tibet received a severe setback 
in 1923 when the Gangtok (Sikkim) route connected Lhasa with 
India. Over a long period, Nepalese commercial houses continued 
to do business in Tibet, though they gradually lost the special pri- 
vileges which they bad enjoyed for long. It is said that a number 
of commercial houses in Lhasa (45) and in Digarcha (4) are still 
in existence. Trade is carried out through such border trading 
posts as Tinker (Bai tadi), Docham-Lapchula (Humla), Tukucha 
(Manang), Rasuwa (Bagmati zone) and Wallung-chung (Taple- 
jung), the latter being the easternmost pass on the Nepal-Tibet 
border. Saipal, in west Nepal, bustles with trade during the summer 
months. Rice, flour, pulses, and baskets are exchanged for salt 
and wool from Tibet; salt is hauled by long trains of sheep and 
Y&* 

The state owned National Trading Limited imported approxi- 
mately 544 tonnes of raw wool from Tibet in 1970. This was valued 
a t  E 136,540, a small portion of which was exported to Soviet Rassia ; 
the rest was used locally. Every year, during dasain, thoy~sandl 
of goats and sheep are imported from Tibet in exchangc for rice 
and sugar. In 1971 172 a small quantity ef rice (327 tonnes) 
was exported through Jumla, Mugu, Humla, Sindu Palanchok, 
Dolakha and Taplejung. 



APPENDIX A 

(Those marked unth asterisk are inrfirtant timber trees) - 
S. No. Spocics Local Nmn~ Family Distribution Use --- 

1 .  AbLs sjwchbdis sallo Piaaceae Temperate 9,000 ft and Packing case, pulp. 
( S p :  A.  rocbbiana) above 

2. A d f a  mclbiw kikor, babul kguminosae Tropical and sub-tro- Strong and durable wood; 
pica1 mostly in bhabhar good for agricultural imple- 

ments; cart wheel, etc. fuel. 
3. k i i a c ~  &hair 9 9 9 9 Cutch or katha, bed posts; 

very good stands in logs, keels of boats,' sugar- 
Kanchanpur cane crushers, etc. 

4. * A h  cmdifolia klh, AotM Rubiaceae Throughout Terai; good Wood yellow, good for bob- 
stands in Bardiya bin; panelling; toys, roof 

boards, timber, etc. 
5 .  *Albizzia lcbbek siris Leguminosae temperate, as well as Wood good for wood panell- 

sub-tropical parts ing; furniture, etc. 
6 .  *A.  ~ ~ O C C ~ L I  Jofrd r i r i s  1 9  9 9 

7 .  *A.  odmatissima kalo siris 9 9 Tropical, sub-tropical 
8. *Aim ne@lnrris utis Bctulaceae Temperate - a riverain 

species; very common 
in cast 

9. Anogcism luttifolia var. &li, Combretaceae Tropical - mostly in the 
tomentosa d k d a n  eastern parts 

10. Anthocepiralus cadamba k&m Rubiaceae 9 9 

11. BetuIa olnoides bhojpetra Betulaceae Temperate 

9 9 

Timber; firewood, etc. 

Bark and twig uwd in tann- 
ing; good for tool handle; 
furniture ; timber . 
Packing case, ceiling. 
Plywood making; bark used 
as writing paper. 

. . . - - - - - - - - - -- - - . - - - - .- . ~ 

(Contd.) 
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S.  No. SpKies Local Numa Family Distribution Use 

Euphorbiaceae 

Burseraceac 

Euphorb' laceae 

Tropical - Terai foot- 
hills 
Tropical, sub-tropical 

Timber; good fbr dl- 
sleepers. 
Good for box a d  ckap  
furniture. 
Timber; house POW; rd- 
ters; floor boards, etc. 

Tropical and sub-tropi- 
cal; mostly in eastern 
Parts 
Temperate, sub-Hima- 
layan tracts 
Temperate, confined to 
west Nepal in the Kar- 
nali basin 

Timber, also good for furni- 
ture and cigar boxes. 

Timber, mostly used as rail- 
way sleepers. 

M Jiaceac 

Pinaceae 

Camphor Lauraceae Temperate; mostly 
eastern 
Tropical, mostly irl 
eastern parts 

Timber; s t u a  g maurcsaw 
and pillows. 

18. Cd!iaEparm dig i -  
osa ( Syn : Cocfdiarpcr- 
mwn goss-) 'Yel- 
low silk cottan' 

1% Cupram ton30so Temperate Timber; fumi ture; incense 
also 
Timber. 

dhubi, surai 
(Hindi) 
char, &ha  

Cupressaceae 

Anacaediaccae 

Pdmae 

Lecythidiaceae 

Trspieal - not so 
cornmon 

Furniture; often used aa 
timber. 
Thin reedy stems, used in 
basket and chair making. 
much as timber . 
Timber, fodder, firewood. 
Paper made from bark. 

22. *&eya urbora (Syn: 
c. p e n k w 4  

h l n e  koturh 
bamwa; pat 

Fagaceae 
Thymeliaceae 

Temperate 
Temperate 24. Daphne camabana 

(Syn: D. bholua ) 



25. *D.a!b?rgia lattfolia satiwl, sdiral Ltgurninosae 
(rose wood) 

26,. *D. sir00 sisse, sisham Y Y  

27. *Dendrocalamus bans Gramineae 
striGLau 

28. Dillenia Pentugyna aggai, tatari Dilleniaceae 

29.. D i 0 5 ~ w  melanoxylon abaurh Ebenaceae 
(Syn : D. dubiya) 

30. Elwlyjtur citridora 
'white gum' 

31. E. g l o b  
'blue gum' 

32. E. robusta 
'red gum' 

33. Erythrinu suberosa 

34. Eugenia suberosa 
'rose apple' 

35. Fr&floribunh 

- 36. &lopetala integrifdia 

m l a  Myrtaceae 

buru marer; Legurninosae 
d c r  

jaman Myrtaceae 

l h i ,  ash Oleaceae 

PaPri Ulmaceae 

Tropical and sub-tropi- 
cal, mostly in the Wes- 
tern and Central 
parts 

> J  

Tropical, sub-tropical 
and temperate 5,000 ft. 

Tropical and sub-tropi- 
cal, throughout Terai 
Tropical, and sub-tropi- 
cal, mostly eastern 
species 

Exotic 

Tropical and sub-lropi- 
cal 
Terai, inner Terai, as 
well as warm river 
valleys of 'midland' 
Temperate; planted as 
well as wild eastern 
Tropical and sub-tropi- . 
cal - 

Timber; excellent for cabinet 
and furniture. 9 

9 ,  

Timber, poles, mats, 
baskets, etc. shoots (lam) * 
used as food; also used for 
making lances. 
Timber, furniture. 

'Valuable wood', leaves used 
for wrapping bidi, post for 
rafters; sticks, umbrella 
handles, etc. 
White shaft like trunk, mostly 
for firewood; yields oil of 
eucalyptus. 
Fibrous bark; mostly for fire- 
wood, also ornamental. 
Timber very durable; leaves 
lanceolate falcate, yic1d.s 
eucalyptus oil. 
Only limited use as tirn- 
ber; ornamental tree. 
Timber; fruits edible. 

Firewood; ornamental. 

Wood used for making cheap 
furniture. N 

I 



Appendix A (w.) - 
S. No Spdn'ss Local N i t  Fantify Distribution Use - -4 

--- - 
37. Hol lor rh  kewat, d i s h  Apxyanaceae Tropical and Timber; seeds of medicinal 

PnlidyssRLaira &TO sub-tropical value. 
38. Hymnodictyon kti k a r m ,  Rubiaceae Tropical and sub-tropi- Matchwood, toys; bark me&- 

excslsvn b M u l  cal-mostly ea'itern spe- cinal. 
cies 

39. Mdlotur wli+ ~indrrr Euphorbiaceae 9 Y Timber; fruits yield a redish 
piurnis dye. 

40. * M i d e l k  champ0Ea cham#a Magnoliaceae Mostly inner Terai, Timber; excellent for cabinet 
Chitwan and Southeas- making, boat building, panel- 
tern hilly parts; an ling, etc. 
eastern species 

41. M'Einc semismata kalikath Myrsinaceae Temperate Little use as timber; fire- 
wood. 

42. O w  ddJBcrgioides sandan, sandhan Leguminosae Tropical - mostly Timber. 
eastern species 

43. *Oroxylon indicum s a w  Bignoniaceae 9 9 Wood used for making yoke, 
and containers for milk, glue, 
curd, etc. 

44. *J&m re+ o k k  Juglandaceae Temperate ; mostly in Edible fruits; furniture, agri- 
J-la, Humla; Baita- cultural implements; butt of 
di, Doti districts guns, rifles ,etc. 

45. *lwuIM1penu recur00 dAooPi Pi naceae Temperate; central and Used to burn as incense; 
eastern parts timber. 

46. ~ ~ s t ~ ~ m L f l o s r e  a s b e  #hul Lythraceae Temperate Ornamental; floor boards, 
house building, etc. 

47. *L. #mmflora bor dhmmgcro s Y Tropical and sub-tropi- Timber; construction of 
cal, mostly in central bridge, etc. 
and western parts 

48. &mnea grandis Jhingda Anacardiaceae 9 ) Furniture and house cons- 
truction. 



49. M a p l i a  prandifloro Rukh koml  Magnoliaceae 

50. Mangiifera indim amp Anacardiaceae 

52. *h roxfwghii 
(Syn: P.  longifolia) 

53. *P.  rwllichiam 
(Syn: P. nrrelro) 

54. *Pterocarpus w s u # i u m  

nageswarey Guttiferae 

kkte sdlo,  rani Pinaceae 
sdlo, sollo 

BGaya sol hgurni nosae 
'Red sandal 
wood' 
banj1, banj Fagaceae 

c h i h  Theaceae 

kmwn Sapindaceae 

Dipterocar- 
paceae 

Temperate ; mostly eas- 
tern parts 
Tropical, Sub-tropical 
and temperate 
Temperate and s u b  
tropical 
Sub-tropical and tem- 
perate 
Temperate - 6,000 to 
12,000 ft. 

Tropical and sub-tropi- 
cal-most ly in western 
parts 
Temperate - 5,000 to 
8,000 ft. 
Temperate - 5,000 to 
10,000 ft . 
Sub-tropical; a riverain 
species 

Temperate, mostly eas- 
tern rpecies, between 
2,500 to 5,000 ft. 
Tropical and sub-tropi- 
cal - mostly in eastern 
parts 

. Tropical, sub-tropical; 
in temperate regions in 
river valleys 
Tropical and sub-tropical 

Ornamental 

Edible fruit; timber. G 

Railway sleepers. 
3 
54 
* 

Timber; resin, drawing 
board; plane tables, etc. 

'Highly valued wood' Tim- 
ber; reputed for medicinal 
value. 
Timber; fodder. 

Dug-out canoe. packing case; 
plywood; match sticks; 
match box; stuffing of pil- 
lows, etc. 
Timber; agricultural imple- 
ments. 

For making hubs of wheel 
and agricultural implements; 
timber; oil from seeds. 
Railway sleepers; construc- 
tion; furniture. 

Edible fruits; timber; shade 
tree. N 

. I  



Appendix A (ConCd.) - - m 
CI. 

S. No. Species Lacal Name Family Distribution Use QD - 
62. *~snninalia mj- wjun Cacabrctaccac Tropical and sub-tropical Agricultural implemcntr; 

tannin from bark; used ar 
tonic. 

63. T .  k l h  barro J 3 J 9 Timber, medicinal. 
64. T .  chbula dudd hano J J  9 3 

65. T .  nyriocarp0 mi saj J 9 9 Y For making carriages; c m -  
eastern sp. truction (timber). 

66. Treuria nu4Jora gutel Euphorbiaceae J 3 Timber; packing caw and 
book-she1 f; plywood. - -- .-H 



APPENDIX B 

------- 
S . .  G e m ~  Family h l  Name Loculity Remarks - 

1. B d u  concrhorjarr Cypr inidae - Phewa Tal (Pokhara) Kosi 5" max. 

6. B. sowro 
7 .  B.  sopitore 
8.  B. stigma 
9. B. ticto 

10. Poralius bwna 
1 1 .  B.  b d l u i s  
12. Ck15 bacoib 

reba, chaguni Pokhara, Central & 
Western Nepal 

- Biratnagar, also in 5" max; bitter in taste. 
Central and Western 
Nepal 

9 )  k a t l ~  Pokhara, Kosi & other 
Himalayan rivers 

d 

bhile 

Pokhara, Karnali ,M&- Conlmon in the Himalayan 
kali, Kathmandu, etc. rivers. 
Pokhara, Janakpur Common in Terai. 
Pa tan May be introduced. 

Y Y  I ¶  

Pokhara, Karnali, 
Mahakali 

Y Y  5" or more 
Trisuli & tributaries 
Biratnagar, Chatra 
(Morang ) 

Y Y  

Y Y  Common in Terai 
Throughout Terai 

- -- 

m l y  a partial list. 
-not known or recorded. 
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b. No. Gnus Family Local Name Locality Remarks 0 

Kosi and other rivers in 
East 

Y ?  

Eart Nepal 

, 3 

Trisul i, Kathmandu 
Biratnagar , Kathmandu 
(probabiy introduced) 

s s 

Biratnagar, Janakpur and 
rest of Nepal 
Biratnagar, Janakpur and 
rest of Nepal 
Biratnagar, probably rest 
of Terai 

E 
P 

Himalayas, and in Tibet 
at very high altitudes. 
Common in the Himalayan 

B 
streams and rivers. g 
Common throughout Terai. 2 
Probably in other rivers 
also. 3 

5 

Throughout Terai, Kath- 
mandu introduced 
Kos i 27. b p i d o c e ~  gunka 

(Syn: Cobitus guntea) 

28. Nimcheilus rupecofa Bhaktapur hilly 
streams 
Godavari, Pokhara, 
Dolalghat, Jhulaghat, etc. 

Biratnagar, Taudah 
Trisuli, Kosi 

30. ~ o l p c h u s  sp. 
9 1. Sc&u)thuz (Syn : 

DiPtychus amrmrdolei) 
32. S. ihodgsmii Pokhara (Begnas and 

Roopa Tal) 



33. M Y S ~  tor 
34. M .  covariw 
35. M. tengara 
36. M .  mttolus (Syn: 

S i l m  vittatus) 

37. Ndus mnchtrs 
38. N. mndus 

40. Clupisomo n w n t a ~  

41 . Psnrduetripisu antheri- 
nio&s 

42. Wallago attu 
43. Ompk bimoculatw 
44. Coliosa farcialo 
45. Ambassis ranga 

(Syn: A.  range) 
46. Amphipnous cuchia 
47. Xenedodon catuila 

50. Clarius betrachus 
51. G u d u s i o c ~ a  
52. (;lossobius giwis 
53. Hetcroplmrstcs fossilis 

Nandidac 

Y Y  

Not opter idae 
Schilbeidae 

Y Y  

¶ ¶ 

Anabantidae 
Ambassidae 

Amphipuoidae 
Belonidae 
Channidae 

Claridae 
Clupeidac 
Gobidae 
Saccobranchidae 

¶ Y 

Throughout Terai 

Biratnagar 

9 9  

Throughout Terai 
Trisuli 
Biratnagar 

$ 3  

Biratnagar 

Probably in rest of Terai 
Small size max 3'. 

s 9 Nearly transparent 
body; not common. 

Harshidhi (Kathmendu) 
Pokhara (Phewa Tal) 
Harsiddhi (Kathmandu), 
also in Terai . . 
Harsiddhi (Kathmandu), 
also in Terai 
Throughout Terai . 
J a n a k ~ u  
Kos i Max length 1'. 
Trisuli 'eel type'. 
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Vegetables - 
S. No. ,Vame h a l  Narnc Scientific Name Farnib Scason 

B Summer (AjmilSept .) 
Winter (Oct .-March) 

1. Bitter gourd Kmlo Mmordica  chrantia L . Cucurbitaceae Summer 
2. Pumpkin Pharsi Cucurbita maxima Dueh 9  7  9 7  

3. Ridge gourd Pate ghirolo L U I  acutangrrla Roxb I 7  9  I  

4. Bottle gourd L ~ k i ,  Lankor Lagemaria leucartha Hushy s I n P 

5. Smooth gourd Chiu twiyo, Lnfa  aegyf t im Mill 9 9 D n 
Ghtraula 

6 .  Snake gourd Chichido Trichosantks anguina L. 1 9 B B 

7. > - Ban chichindo , , cu~umerina ) .  * I 
8. , 1  P m a l  , , dioica Roxb 9 9 s 9 

9. Kakro Cuurnis sativus L. 9 9 * I  

10. TiRdn Citrullur vulgaris var . fisfulosus 7. 7  7  

1 1 .  Skool Sechiwn edule 7, I 9 

12. Sapabsan Bhdmas G l y k  me* Legusninosae P s 

13. Cowpea B d i  V i g ~  catpng W a l p .  7  I P 9 

14. Horse gram C&t Dolichos biflorus Roxb P 7  P 9 

15. French bean Smi P h e o l u s  vulgaris L. 7  I  S* 

16. Bread bean - - f i f i -  - - Vicia faba L. 7  7  IY 

17. Pea matar Pisurn sativum L. 7  7  Winter 
18. Pea Kerm P .  satiurun var . aruense L. I 7  a *  P 

I - - 
( M e )  



Appendix C (CW.) , 
. - 

b 

S.  No. Eq lLA N a m  Lwal Name SGidlJijic N m  Family Scum 
Summer (APrUkpt.) 

Y 
Winla (0ct.-March) 

20. Fenugreek 
21. Cress 
22. Gram (Bengal Gram) 
23. Onion 
24. Garlic 
25. Coriander 
26. Carrot 
27. Celery 
28. Cabbage 
29. Cauliflower 
30. Radish 
31. Turnip 
32. Mustard 
33. Y 3  

34. Indian rape 
35. Knol knol 
36. Tarnoto * 
37. Egg plant 
38. Buckwheat 
39. Spinach 
40. Beet 
41. Colocasia 
42. Alocasia 

B d  g d i  
C d i  
Mula 
s w  
Roga 

7 Y  

Tori 
Canth gobi 
Go1 b h d a  
B h h  
Phaphar 
Palungo 
ChGkandar 
Karkalo . 

Pindalu 

Lens e d d a  Mocnch 
Tr igml la  f o e w n  paceum L. 
Lcpidim sativcun L. 
C k r  arictinrrm L. 
Aubm cspa I.. 
A. sativum L. 
Co7iandrum sativton L. 
D a w  corota L. 
A* g~arrsolem 
Brassicta okrtuea Mr. capibta L. 
B. o l e r a ~ ~  var. bottytis L. 
Rophams sativur L. 
Brassua rapa L. 
B. juncea Coss 
B. , ,  var. foliosa 
8. carnpcJtris Duthie 
Brassha oleracea var . caulocarpa 
LpopCIhtn esnrlcntum Muill 
Solanurn melonge~ L. 
Fag&&wn esculentum 
S'hacea oleracea L.  
Beta vulgaris L.  
Colocasia esculenta 
Alocasia i n d i m  

Y Y  

Cruciferae 
Leguminosac 
Liliaceac 

Umbelliferae 

s Y 

¶ Y  

Cruc i ierae 

SY 

Y Y  

Solanaceae 

$ 9  

Pol ygonaceae 
Chenopodiaceae 
Chenopodiaceae 
Araeeae 

¶ ¶ 

Summer 



43. .4sparagus 
14. Sweet potato 
45. Potato 
46. Ginger 
47. Turmeric 
48. Bamboo shoots 
49. Lady's finger (okra) 
50. Bell pepper 
51. Chilli 
52. Mushroom 
53. Yam 
54. Bauhinia 

Kurib Asparagus o ffisinalis Id' laceae 9 I 

Sakharkhnda Ipomoea batatas Lam Convolvulaceae Winter k 
Cd 

Alu Solaniun tuberosunz L. Solanaceae Summer-Winter 
Aduwa <ingiber officimle Rosc. Zingiberaceae Winter 8 
Haledo Cur~u~na longa ) 9 9 ,  

z 
n 

Tama Dendrocalamus S ' .  Graminae Summer-Win ter 
Ramtoriya Hibiscus esctclentus Malvaceae Summer 
BMae khursani Capsicum frutescens var . grossunr Solanaceae , , ( ? I  
Khursani Capsicum frutesc~ns var . longum Y 9 

Chyau A4garicus campestris , Y 

Tarul Dioscorca alata Dioscoreaceae Summer-Winter 
Koiralo B a d i n k  bu$urea Leguminosae Summer 

- 



---- --.--- - 
S. No. English ~Vwne Local ~ ' a m r  Scientifi Name Family Season - 

1. Peach -4ru Prwaus persico Batch Rosaceae Summer 
2. Pear Naspak i Pyrw communis L. ) ) 9 D 

3. Apple S y u  M a l w  syluestris y 9  y J 

4. Plum Alu Bukhara Prunur dornesticcl L. 9  9  9  9  

5. Apricot Khurpani h u s  armcnizca L. 9  9  9 9  

6. Quince - Cydonia vulgaris 
9 9  9  9  

7. Strawberry BIwioinsalu Fragoria uesca L .  9 ~  > y 

8. - Kaphal ~bfyrica nagi Myricaceae 9 9  

9. - Aiinselu Rubus ellipticus Rosaceae 9  9  

10. Papaya Mewu Carica papaya Caricaceae 9  9  

1 I .  Jack fruit Rookh kathar Artocarfiu intergi folin Moraceae 9  9  

12. Pine apple Bhui Katirar Ananns comosus Bromeliaceae s 9 

13. Custard apple Share fa  Anona squamosa Annonaceae 9  9 

14. Persimmon Halwvabed Dioswos  uirginiann Ebenaceae 9  Y 

T 
15. Pomegranate AMr Punica granatum Punicaceae 

3 
9  9  

16. Guava Amba Psidium guajava Myrtaceae 9  9  
r r 

17. Rose apple Jaman Eugmerna jambolona 9  9  Y Y  E 
V1 

18. Mango Am# Mangifra indico Anacardiaceae 9  9  

19. Wood apple Bael Aegle m m c l o s  Rutaceae 
2 

Y Y  

20. J~ijube (C'linese date) Bair zizy@hw jujuba Rhamnaceae Winter 
z 

21. Grape Dakh Vit is uinijera Vi taceae Summer 8 
22. Lime Kagat i Citrus aurantifolia Single Rutaceae Summer-Winter 2 
23. Pomelo (shaddock) Bhogate v Citrus maxima Y Y  Winter + 
24. Tangerine/mm&rin Suntola Citrw re t idata  Balncs S J  2 9 

!? 



Orange (tight skin 
o-ge) 
Sweet lime 
Citron 
Rough lemon 
Sweet orange (malta) 
Banana plantain 

Banana 
Barberry 
Melon 
Loquat 
Eassia 

d 

Tamarind 
Chestnut 

7 7  

Walnut 
Peanut (ground nut) 
d 

- / c  

Suntola Citrus chrysocarpa 

Chaksi 
Bimoro 
Kathe jamir 
lMosambi 
Kera (malbhog, 
Jhapri, etc.) 
Kera 
Chutro 
Tarbuj 
Loqlrnt 
C h i  
LAPS i 
Zmli 
Katlls 
Musre katus 
Okhar 
Badan' 
Amla 

C .  limetioide~ 
C .  edica 
C. jambhiri 
C. sinensis 

Mum sapienturn 
M. paradisiaca 
Berberis aristata 
Citrullus vulgaris 
Eriobotrya japonica 
Bassia butyracea 
S'ondias axillaris 
Tamarindus indica 
CashnoPsis hystrix 
C .  tribuloides 
Juglans reg ia 
Arachis hypogea 
Phyllanthus emblica 

Musaceae !hrnmer-winter 

Y  Y  

Berberidaceae 
Cucurbi taceae 
Rosaceae 
Sapo t aceae 

Y  Y 

Leguminosae 
Fagaceae 

Y Y  

Juglandaceae 
Leguminosae 
Euphorbiaceae 

Y ?  

Summer 

9 3  

Winter 



APPENDIX D 

MONOCOTYLEDON 

P h e  
Phoenix S'.; tliakil 

Aracc~e 
Acorus calamus; bojho 
Arisacma spciosum; bish jharm 
A. tomlosum; birbanka 

Liliaceae 
Asparagus racemosus; satnwari 
Aloe vera; ghirtkumnri 
Asparagus racemosus; satawari 
Lilium wallichianum ; f indora 
FritillarM cirrhosa 
Smilax macrophylla; kukurdiano 

A d c e u e  
P a m x  pseudogensing Beth . 

Amaryllidaceae 
Curcttligo orchioides; nruslikarld 

Dioclcoreaceae 
Dioscorea sativa; githo 
D. Lltoidea; vyokur 
D. opposit iJolia ; ktrkur tarub 

Id&ceae 
Iris nefilensis ; padatnpuskar 

Zingibemceae 
<ingiber o fficinale; ndrrwa 

Orchidnceae 
Orchis S ' .  ; panchangtrle 
Dendrobium ,fimbriatum 

DICOTYLEDON 

Pipernceae 
Piper longum; pipla 

Oleaceae 
Fraxintis floribunda; lanktrri 

Gentjanaceae 
Swertia chirata; chirata 

Apocynaceae 
Alstoniu scholaris; chatiwan 
Rauwolfia serpentina; chandmaruwo 
Vinca rosea ; rrayantara 

Asclepiadaceae 
Calotropis procera ; ak 

Verbenaceae 
Vitex negundo; ittdrani 

Labiatae 
Origantlm ninrjornnn; surava 
0. uulgare; sathra 
Alentha piperita; padam, babri 

Solanaceae 
Atropa bellndona, beladom 
Dntrrrn stramonium; dhaturo 
Hyosc_),atnus niger; kurchi; ajwain 
Solanrrnr xanthocnrprtm; kantakari 

Scr~~hulariaceae 
Digitalis pnqt~rea;  digitalis 
Picrorrhiza ktcrron; ktltki 

Acanthaceae 
Adhatorln rlaticn; .4 k. ashuro 

Rubiaceae 
Hedyoti.r .rcattdens 
Rrtbin cnrdifolia ; nienjitho 

Valerianaceae 
JVardo,rtnchys jatamnnsi; , jafatnan~hi 
Valerintln runllichii ; st~gandhwa l 

Amaranthaceae 
Achvrmzlh~.t asp~ra ; nbamarR 

*A partial list only. 



APPENDIX D 

Moraceae 
Cannabis satiua ; charas 

Polygonaceae 
Rheum ernodi; padam chal 
Rumex acetosa ; ornillo papergo 

Ranunculaceae 
Aconitunz Bavourii; gobari 
A. Chaomanthum; bish 
A. ferox; atisingiya bish 
A. heterophyllum; ativash 
A. kridutn;  bish 
A .  napellus; rnadhubish 
A. #alnlatum; bishma ; non-fioisot~ovs 
Anemone obturiloba; ratnnjot 
DeQhinirim denudaturn; nirbishi 

Papavaraceae 
Corydalis govanuns; bhzitukeslr 

Berberidaceae 
Berberis aristata; chutro 
B. nefialensis; darufraldi 
Podophyllum emodi; laghrrpatra 

Menispermaceae 
Tinosporn cordifolia; gurjo 

Iaruraceae 
Cinnaniomum tamala; dalchini 

Saxifragaceae 
Saxifroga ligulatn; pnshanved 
Dichroa febrijirgn 

Rosaceae 
Potentilla fulgens; bnjradanti 

Leguminosae 
Acacia cafechrr; khair 
Alhagi maurorrrm ; durla bfr 
Bauhinia jr~rpurea; koiraln 
Csssia, fistula ; ra jbriksha 
Desmodirrm tilinfolirrm; snrkinri 
Etythrinn indica; pholtdo 
Mtrcrrmn nlomo.rpermn; bnldhengrn 

Ceraniaceae 
Cernnirrnl wallichinr~rcnt 

Anacardiaceae 
Senricnrptcs anacardirtrn; bhalayo 

Euphorbiaceae 
Phyllanthus ernblica; amla 
Ricinus co?nnurris; a t d i  

Sapindaceae 
Sfiondins axillavis; l@si 
Sa?indns t ri folintrcnr ; ritfca 

Rhamnaceae 
Berchen~ia lineatn; attgeri 

Sterculiaceae 
Abromn angrista; santr kappasi 

Myrtaceae 
Eugenia operculata; kyamun 
E. jambolarm; Jaman 

Combretaceae 
Anogeissus lati folia; dart1 
Terminalin belen'ca; harro 
T .  chebrcla; burro 

Punicaceae 
Punica grannt um ; anar 

Aristolochiaceae 
Aristolochin indica; ishwari 

Umbelliferae 
Hydrocoy1 asintica ; ghod&#re 

Ericaceae 
Rhdodendrorr antiropogon; gurarh 
R. barbattrtn; 9 9 

R. campanrrlatun~; nil0 chimol 
R. cinnnbaricrrm; wulu 

Ebenaceae 
Diospyros en~bryofiteris; gob 

Campenulaceae 
Lobelin f?yrnt?tidalis; eklebit 

Cornpositme 
Ageratzlnt cor~vzoides; njaganda 
Artintesin zlulgaris; t i l tpati  
Chrysanthr?nt~m cintrariaefofium 
Sntrssltren lapPo; kuth 
Tnmuncrrtr, oficinale ; dudhal waran 
Xanthirin strw?rarirrm; gokhru 



GYMNOSPERMS 

Pinrceae 
Abies wcbbiana; tnlispatra; gobir snllo 
Cedrus deodara ; deodartc 
Jwriperus recrrrva; dhrgi 

NATURAL HISTORY OF NEPAL 

PTERIDOPHYTES 

Lycopodiaceae 
Lycopodirr~rz clarlattr,n; nngbeli 

Osmundaceae 
Lvgodium ~apotzicu~rz 

Polypodiaceae 
Adiatitrurz lutrnldunz; frnnsraj 
Dryojteris cochleala ; uneu 
D. odurrto~orna 
D .  Jilix-mas 
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Aeorestation of watersheds, 28-9 
Agriculture in Nepal : area under 

chltivation, production & yield of 
crops, 124; gross area under differ- 
ent crops, 125; agricultural GDP 
by sub-sectoml origin, 126; long- 
term food projection, 127; food 
deficit, 127-8; in the eastern hilly 
districts, 148-51 ; in the Kathmandu 
valley, 165-6 

Agricultural commodities & livest.>ck, 
export of, 126 

Agricultural credit, 160 
Agricultural farms, 2 1 
Agricultural pattern : in Terai, 153-5; 

inncr Tera;, 155-6; in Rapti valley, 
156-7 

Agricultural zones : 128-41 ; repional 
distribution of area under cultivatio~~, 
129; western Terai, 129-30; inner 
Terai, 130; Mahabharat lekh and 
Nspnl ~l~idland, 130-2; Darchula 
dirtrict, 132-3; Baiiadi, agriculture 
in, 133-5; Jumla & Humla districts, 
13.5; Dulpo, 136 ; 1 ibrikot, 136-7; 
Jumla, 137-8; central Nepal Hima- 
laya, 138-9; Mustang, 139-40; 
Pokhar-a, 140-1 

Altitudi 1:il limits ofdiffcrcnt cropb, 131 
Anlp'li hirln\ of Nepal, 1 18-9 
Allinlals, protcctccl in Ncpal, 107-8 
nvi.111 700-gc-opraph y ol  Ncpal. 72-4 

Blilafli : ;~g~~iculturc in. 133-5; birds 
from, 77 

Balnhoc, p!-o:lucrs. ,Gc C:inc and bam- 
boo ~~ .oducrs  

B~nc:~.j:c:, A[.  I>. : .59; 011tIinr of d+rr@l 

P/l~do,~ro,q~.aphic V~qctation, 5911 
Banc:yic-c~, hf .  1.. & Thapa, B. I : or1 

orchitls c > C  &pal, 48 
Rardiy:r wilcllifr rr.rl.vc-, 88-9 
Barley, I74 

Bats, 92 
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Bhabar : Char Kose J h 4  2; soil of, 19 
Bhatt, Diby 1 Deo : 'Langtang National 

Park', 94n; Nepal Ka Jangal, 5511; 
Plant ~ollcctiot~ in Nepal, 144n 

Bhatt, Dibya Deo & Shrcstha, Taj 
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Panta', 90n 

Bhlltan, flora of, GO 
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distribution of. 72-3 
Bista. D. B. : 152n, 164n; Peojde of 

Nepal, 142n. 163n 
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Blower, lohn : 73; 'Poaching of Musk 

Dccr', Wn 
Bluc Bull, Nilgai, 89 
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Burkill, I. H. : 56, 59; .Notes,from a 

Jourttp:~ to N@al, 59n, 144n 
Burrard, G. : Rig Carrie Huntitg in the 

Hitmlajnr ntid Tibet, 1 OOn 
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mat., 186-7; paper, 187-8; scmul 
cotton trcc, 188; dairy container, 
188; rice straw. 188 

Castor, 181 
Cat-Bear or Red Panda, 98 
Caughlcy, Gracmc : IVildlifi and Recrea- 

tion in the Trisuli Waterslied and other 
Areus in JVePoI, 7011 

Central highlands, ptoplc of the, 145-6 
Central Nepal Himalaya, 138-9 
Char Kose Jlmdi, 2 
Chatterlee, D. : Florislic Pattern of 

Indian Veg~tuliorr, 58n 
Chepangs, 163-4 
Chitwan national park, royal. $86 

Royal Chitwan national park 
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Chwiya, 2-3 
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177-8; sugarcane, 178; oil seeds, 
179; tori or mustard, 179; soyabean, 
179-80; sesame, 180; gr oundnut , 
180; guizotia, 180.1; cheuri, 181; 
castor, 181. See also Crops 

Cotton, 182 
Cropping system in east Nepal, 149-51 
Crops : altitudinal limit? of, 131; food 

crops, 169-76; commercial crops, 
171-81 ; fiber crops, 182-4. See also 
Commercial crops; Fiber crops; 
Food crops 

Cultivation, area under : production 
& yield of different crops in Nepal, 
121; regional distribution, 129 

Dang, Hari : The Engendered Animals, 
8% 

Darchula district, 132-3 
Dastur, J. F. : 202n, 204n; Medicinal 

Plants of Indio and Pakhton, 201n 
De Witt, Hugh : 'A Contribution to 

the Icthyology of Nepal', 10% 
Demopaphie trends in Nepal, 6-8 
Dobrimez, Jean Francois, 61n 
Dolpo, 136 
Dun, 3-4 

East Nepal, croppine systems in, 149-51 
Eastern hilly districts of Nepal, agricul- 

twc  in the, 148-51 
Elephant, Indian, 88 
Elephants (wild), trapping of, 105-6 
Ellison, Bernard : 104n; account of a 

Royal Hunt, 104-Ti; H. R. H. The 
Prim of Wabs's Sport in India, 103n 

Entellus monkey, 87-8 
Ethnic groups of Nepal, 6 
Elrerest region, bird life in the, 78-9 
E r p x t  of medicinal drups from Nepal, 
68-9 

Fiber crops: 182-4; cotton, 182; ramie, 
182-3; hemp, 1R3; sisal, 183; jute, 
183-4. S e g  alto Crops. 
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fishes, 110-1; Pokhara and, 111-2; 
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fishes and their adaptatian to envi- 
ronment:, 11.5 

Fishing as game in Nepal, 112-5 
Achin~ in Nepal, 114n 
Fishing sports, 113-4 
Fleming, R .  L. Jr. : 73, 76n; 'Avian 

Zoogeogra~hy of Nepal', 72n; The 
h ~ r a l  Bolo.e-v, Flora and Fauna of 
Midland Nepal, 75n; JVejal ke .carfiz, 
116n: 'A Note on t t c  Himalayan 
Tahr in the Khumbu', Q9n 

Fleming Jr., Rohert & David Berg- 
saker : 'Snakes of the Kathmanh 
Valley', 117n 
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cit, 127-8 

Food crops : 169-76; rice, 169-71; 
maize, 17 1-2; wheat, 172-3; job's 
tear, 173; oat, 173; millet, 173-4; 
barley, 174.; buckwheat, 174-5; 
g a i n  Amaranth, 175; pulses, 175; 
potato, 175-6. See also Crops. 

Forest cover, shrinkage of, 55-6 
Forest induqtry, 63-4 
Forest products, Nepal's revenue from, 

64 
Forest types : Stainton's climatic and 

vegetational divisions of Nepal, 5 1-2 
Forests : distribution of, 52-5; Nagar- 

jun forest, 53; Rhododendrons, 
53-4; hill forests, 56-8 

Fos~il:, 32 
Fox, Joseph L. : 'An Ecological Survey 

of the Proposed Langtane National 
Park', 934 9511 
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climatic zones, 189; applc, 190; 
peach, 190; plum, 190; apricot, 
100; fig, 191; litchi, 191; papaya, 
191; guatVa, 191-2; manPo. 192; 
persimmon, 192-3; jaman, 193; 
Koiralo, 193; kimu, mulhcrry, 193; 
citrus, 193-4; rough Icmon, 194; 
wild h i t s ,  104 



INDEX 

Game fi~hing in Nepal, 1 12-5 
Gangetic Dolphin, sush, 91 -2 
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81 n 
Gealogy of Nepal : 30-2; 'Nsppe 

theory', 30-1 ;   bloc^^ theory', 30; 
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Good, Ronald: 46n; The Geografihy of 
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Grain Amaranth, 175 
Great Tibetan sheep, 101 
Green manuring, 1 54-5 
Gunther, A. C. L. Gotthild : 'List of 
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Gupta, Ram Bilas & Mishra, Hemant : 
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Region, 91n 

Gurung, C. B. : 148, 149, 151n; 
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Hills', 148n 
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Gurungs, 141-2, 145 

Hagen, Toni : 3, 12 and n, 33n, 444 
145n; N13nl the Hitnalajlarr Kingdom, 
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Haimendorf, Cristoph Von Furer : 
147n; The Sherpas of Nepal, 146n 

Harrar, Hcinrich : Secen Years in Tibct, 
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Hcrklot, G. A. C., 48 
Hcrpctology, 1 16-9 
Hill forcsts, 56-8 
Hi l l a r~ ,  Edmuncl : 146; hospital for 

Sherpas, 147 
Himalayail Stripcd Squirrel, 101 
Himalayan zonr in Ncpal, mammalial~ 

Piuna of, 72 
Hinlalayas : wrll-known praks of the, 

4; gcological origin of, 32-4; timbcr 
line in thr, 50; plant succession 
it1 thc, 50-1 

Himalayas, outer & inner and Tibetan 
Marginal Land, vegetation of, 48-50 
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through the Centuries', 21 1n 

Hitchcock, John T. : The Magars of 
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Hooker, J. D. : 58; A Sketch of the 
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Hora, Sunder La1 : 110; 'Notes on 
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109n 

House Hare, Rock Rabbit, 98-9 
Hydroelectric potential of Nepal, " -2 ' 

India :  Nepal's trade with, 126-7; 
oranges from Nepal, 15 1 

Inner Terai : 130; agriculture in, 
155-6. See also Terai 

Irrigation projects, 161-2 

Jharals, 99 
Job's tear, 173 
Jomsom, lowest rainfall in, 12 
Jumla, 137-8 
Jumla and Humla districts, 135 
Jung Bahadur : 80; and capture of 

wild elephants, 105-6; and one 
hunting expedition, 103 

Jung, Padma : Life qf J u r y  Bahadtrr, 
103n 

Jutc : 183-4; area & production by 
regions (1967-68 & 1970-71), 184 

Jjlaplu, 166, 167, 168 

Kanchanpur, soil of, 25 
Kanai, Hiroo & Sakya, Puspa Rati~a : 

Vegetatioml Survey of Nagarjrrn Forest 
in Flora of Nagatjutr, 5311 

Kangchanjunga, the, 1.4 
Karan, P. : Nepal : A Phj~sicnl ntzd 

Cultural Ceograph,l, 18n 
Kathmandu : population of, 10; soil 

of, 19-20; at three selected sites 
soil typr & pH of. 20; max. & min. 
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humidity of, 17; agriculture in, 
165-6; Newars, 166-8; fishes of, 
114; herbal farms in, 65; location 
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Kawakita, Jiro : 131n; Land ntrd Crops 

?/' Nepal Hitnal<va, 130n 
Iic.s'lary, K. R. : 'Sheep Management 

in U'estcrn Nepal', 122n 
Khatri. H. S.. 77 ntld n 
King Edward V11 and hunting of 

game animals in Nepal Terai, 103 
Kiranti peoplr, 152 
Iinorr, L. G. & Shah, S. Moin : '\Vorld 

Citrus Problems', 151n 
Kosi and Candak projects, 160-1 
Ktaundas, 164 

1,akes of Nepal, 42 
1,rlrid Rcform Act (1964), 158, 159 
I.and rcforms, 158-60 
IAand uur: type in Nepal, 4-5 
1.angtang N:rtional Park : 93 et reg.; 

vcgrtrition, 93; wildlife, 95-102; 
tourism, 102, 144; trekking, 102-3 

1.anguagcs spoken by thc people of 
Nepal, 0 

I.aurie, Andrcw : 81 ; Ecolog-y arid 
Hrhario~ir ?/' Rhinocaros, 81 n 

I,-gris, Pierrc : R~port of G'or!. of .N~pnl 
on h r c s t r y ,  1811 

1.ropard. 97-8 
J.rvi, Sylvan, 168 
I,t:v;ton, !I., 5011 
I.irnbu3, 152 
I.ivestoc-k population of Ncpal : 120-3; 

shccp, 122-3 
J .ondo~~ Zoological Gardrns. Ncpal's 

pr<s,:ritation of birds and anirnals to. 
103-4 

Magars, 143-4 
Mahabharat Irkh. 3 
Mallahharat lc-kh Pr Nrpal n~iclland : 

cultivation in, 130-2; altitudinal 
limits of different crops, 131 

Mahabharat range, vegctation of the, 
45-9 

Maharaja Chandra Shumsher, 105 
M i z e  : 171-2; area & production by 

rrgions (1967-68 & 1970-71), 172 
Makalu, California Himalayan Expedi- 

tion to, 109 
Malla, P. B. : 38n; 1Minernl and Under- 

ground Resources in Nepal, 3411 
Mammalian fauna of thc Himalayan 

zone in Nepal, 72 
Msnandhar, T. B. : The Crowtli nrrd 

Distribtrtion of Poptilatiotl iri Nepal, 7n 
Manures and fertilizers for crops, 

doses of, 26 
Msthema, P. R .  : 'Markct Structure of 

Agricultural Commodi I icu in Nepal', 
l j l n  

Mechis, 162 
Medicinal drugs from Nepal, cxport of, 

68-9 
MI-dicinal hcrbs and drugs, 65-7 
hIrrlicinal Plants of ~V~pal. 198n 
hfcbnon, A.G.K.: 109n; 'Fishcs from the 

Kosi Himalayas', 1 14n 
Migdalski, Edward, 109 
Milk and milk products of Ncpal, 120-2 
Mhllet, 173-4 
Mi~lcral resources of Nepal, 34-9 
Mishra, Hemant R.  : Afot~ttt Everest 

.Nation01 Park, 92n 
Mishra, Hemant & 'CVcbrr, Will : 'The 

Grazing Animals or tli( .  Himalayas', 
99n 

h1otuit Everest, 4 
Mount Evrrrst national park : 92-3; 

vegctation, 92-3; wildlifr. 93 
hlount Evrrrst Rcconnaissancc Expcdi- 

lion (1921), 78 
Mountain regions, soil of. 19 
Musk Drct., 96-7 
Mustang. 1 39-40 

Nakao, S. : Land and Crops of N~flal, 
132n 
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-National parks of the world, 79 
National Park/Wildlife Reserves, 79-81, 

106-7. See also Royal Chitwan 
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Nawa'pur Resettlement Project, 21 
.Nepal : afforestation of watzrsheds, 

28-9; agriculture in, 124 et seq.; 
agciculture in the eastern hilly dis- 
tricts of, 148-51 ; agriculture in thc 
Kathn~anc:.~ valley, 165-6; agi-icul- 
.[ma1 credit, 160; agricultural pat- 
trrn-in Tcrai, 153-5, in inner Tcrai, 
155-7; agricultural zones, 128-44; 
amphibians of, 118-9; animals & 
birds, protection of, 107-8; a\,ian 
zoo-geography, 72-4; Bhabar : 2, 

of. 19, 24; bird ccologv, 75-9; 
bird migration, 74-5 ; beverages, 
195-7; cane & bamboo products, 
186-8; Churiya, 2-3; comm~rcial 
crops, 17 1-81 ; cropping systems of 
cast Nepal, 149-51 ; Demographic 
trcnds, 6-8; Dun, 3; ethnic groups 
of ,  6; export of m2dicinal drugs 
from, 68-9; fiber crops, 182-4; 
fishe~ of, 109-1 5; food crops, 169-76; 
food deficit, 127-8; forest dislribu- 
tion of, 52-5; forest typcs o f :  Stain- 
ton's climatic and vegetational divi- 
sions, 51-2; fossils, 32; fruits of, 
$190-4; herbs and drugs? 65-7; 
hill forests of, 56-8; hirtory of the 
geology of', 30-1 ; hydroc:lcctric 
potential of, 41-2; lakcs, 42; land 
rcforms, 158-GO; land usr. 4-5; 
Lnngtang nationcl park, 93-1 02; 
livestock population of, 120-3; loca- 
t ion of, I ; long-trrm food projec~ ion, 
127; hfahabharat lekh, 3 ;  hiaha- 
I~harat rangr, vegetation of, 45-9; 
nl-i~-nmaIiarl rauna of thr Himalayiin 
o n  I ,  71 ; mineral rrsolLrccs. 
34-9; 31ottnt Evcrcst National Park. 

,92-3; na! ional park & w:ldlifi: rcsc.r\.c: 
79-81 ; na! i\rc tribrs of Nepal Tc rai, 
162-5; Nrp;il Tcrai gamr animals, 
J 03; Ncwars, 1668; 'Opcrat ioli 
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Tiger', 85-6; paper and pulp, 64; 
people of, 141-52; petroleum and 
natural gas, 38-9; physiography, 2; 
phyto-geographic regions of, 58-6 1 ; 
population of, 6-8; population pro- 
blems of, 8-10; rainfall of, 13-14; 
relative humidity, 17 ; resettlement 
programme, 157-8; river system, 
40-1 ; river valley projects & irriga- 
tion, 160-2; Royal hunt:, 104-5; 
saw mills, 64-5; Sherpas of, 146-8; 
soil of, 18-29; soil erosion, 26-8; 
snakes of, 116-8; spices and planta- 
t ion crops, 194-5; temperature, 
14-16; Terai : soil of, 2, 21, 24; 
trade with Tibet, 211-2; tribes of, 
162-5; urbanizati~n, 10: useful 
plants of, 198-210 ; vegetation zones 
of, 43-5; water rcsources, 39; wild 
animals of the lowland of. 87-92; 
wild and us::ful plant: of, 198-210; 
wood products, 185-8 ; zoo-gco- 
graphy, 70-4 

Nebal nttd tlzt Cur khns. 145n 
Nepal Tcrai, native tribcs of the, 

162-5; Mechis. 162; Tharus, 162-3; 
Chepangs, 163-4; Kusundas, 164; 
Rauts, 164 ; lesser tribes of thr Tcrai, 
164-5. See also Terai 
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Nepali papcr, 64 
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in, 66-9 
Ncwars. 166-8 
Nilgai, Bluc Bull, 89 
Ngrgay. Tcl~zing, 146 

Oat. 173 
Oilfirld, H. Anlbrosc : 105; Sfir/clrr.i 

in Nrbnl. 1 O6n 
Oil wrds :  area ;%lid productioil by 

~.rgior~s. 181 
'Operat ion tigcr', 85-6 
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Pra ter, S .  H. : 89n; In Percical land on'.^ 
Nepal, 70n; The Book of the Indian 
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Randhawa, M. S . :  Agriculture and 
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33 
Sharma, C. M. : Geology of Nepal, 32n 
Sharma, Chandra Kant : 'Possibilities 

for Petrol in Nepal and its Investiga- 
tion', 38n 
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