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Foreword

The imbalance between population and resource availability is a major problem faced by most of the
developing countries, especially in those countries where the bulk of the population depends upon
agriculture. The problem is more acute in the fragile resource zones where the natural resource base offers
very limited intensification possibilities and population pressure grows unabated. The pressure created by
the human population is further accentuated by the growing numbers of livestock that compete for land and
which contributes to the overexploitation of land resources.

The increasing gap between the demand and supply of land resources and their products is the final
consequence of the emerging situation. Remediation of the above crisis calls for a closer examination and
understanding of the overall dynamics of resource use in the concerned areas.

This constitutes the background to the long-term work programme of the Mountain Farming Systems’
Division at ICIMOD. The programme is directed towards identification, assessment, and adoption of
sustainability options for mountain agriculture. Accordingly, through the synthesis of both past studies and
fresh field studies, the factors and processes contributing to sustainability and unsustainability are analysed
to facilitate identification and application of sustainability-promoting options.

Prepared as part of Mountain Farming Systems’ work, the present paper focusses on the dynamics of
highland agriculture in Lhasa district of Tibet (China). As per the broad typologies focussed on by ICIMOD
studies, Lhasa district represents an area characterised by high mountain agro-pastoral farming systems. The
purpose of the paper is to review past experiences, to identify the basic changes, and to raise questions
concerning the future development of the region in order to sensitise policy-makers, planners, researchers,
and technicians to further considerations of sustainable agricultural development in mountain areas.

This review attempts to answer a number of questions by analysing data collected during the period from
1958 to 1984. The questions are: what have been the changes in the agricultural sector? what have been the
changes in the population structure? what factors contributed to these changes? what are the interactions
between agriculture and population? what are the constraints to development? and what lessons can be
learned from past experiences?

The paper addresses the above questions using time series secondary data as well as information from the
author’s own studies in the area. The dynamics of the highland agro-pastoral system are studied with a focus
on changes over time and interactions among the human population, livestock, and the fragile resource base.
The paper alerts policy-makers to the emerging unsustainability of current resource use systems and
production patterns in Lhasa district. It may be added that Lhasa is one of several similar agro-ecosystems
in the Hindu-Kush Himalayas where the immediate attention of decision-makers is needed in order to
reverse the emerging trends of unsustainability.

E.F. Tacke
Dir@ctor General
ICIMOD
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L. Study Area Background

Introduction

In most developing mountain areas, agricultural production,
broadly speaking, is the main activity on which people
depend for their livelihood. The population is closely
affected by agricultural development which is closely related
to the environmental conditions. The recent rapid population
areas has resulted in increased

growth in mountain

competition for limited resources and, consequently,
pressure on the physical, economic, and social environment.
The paper deals with Lhasa District in Tibet as the focal area
and discusses agricultural development, population growth,

and their interactions.

This paper is a part of the long-term Mountain Farming
ICIMOD,
development of sustainable mountain agriculture in the
Hindu Kush-Himalayan Region (Jodha et al. 1992). As per
the broad typologies focussed on by ICIMOD studies, Lhasa

Systems’ programme at focussing on the

District represents an area characterised by high mountain
agro-pastoral farming systems. The purpose of the paper is to
review past experiences, to identify the basic changes, and to
raise some questions in the context of future development of
the region in order to sensitise policy-makers, planners,
researchers, and technicians to further considerations of

sustainable agricultural development in mountain areas.

The former administrative area of Lhasa District covered 12
counties and Lbasa City. In 1984, during organisation of the
new administrative area, four counties, namely Moto, Milin,
Linzhi, and Gongbujiangda were formed out of it. The
Lhasa District discussed in the paper is not the former but

the new administrative area.

This review attempts to answer a number of questions by
analysing data collected from the period from 1958 to
1984.

1. What have been the changes in the agricultural
sector?
2. What have been the changes in population structure?

i What factors contributed to these changes?

4. What are the interactions between agriculture and
population?

54 What are the constraints to development?

6. What lessons can be learned from past experiences?

Physical and Environmental Features

Lhasa District is located in the Hindu Kush-Himalayan
Region and is situated in the centre of Tibet. It is one of the
seven districts of the Tibetan Autonomous Region and lies
along E 89° 45’ to E 93° 26” in longitude and N 29° 08’ to
N 31° 15’ in latitude, covering an area of 29,025 sq.km.

(Figure 1).

In addition to Lhasa City, Lhasa District, covered in 1984, 8
counties, 41 sub-counties, 197 villages (consisting of 158
villages mainly involved in crop production and 39 villages
involved purely in animal husbandry), 1,072 permanent
residential units, and 41,075 households.

Lhasa District is a highland area on the Tibetan Plateau, and
its average height exceeds 4,000 masl. From a geographical
point of view, the name, Lhasa District, is particularly
adapted from or related to the name of the Lhasa River, one
of the biggest tributaries of the Yalu Zangbu River. Most
areas of the district are covered by the drainage system of the
Lhasa River. The overall landscape declines from north to
south and is deeply dissected by rivers and streams. The
Lhasa River originates on the northern border of the district
(where lie the Nianzing Tanggula Mountains with several
summits over 7,000 masl), flows along a geological
fold-fault system and joins the Yalu Zangbu River in the
south at an altitude of 3,580 masl. The landform of the
upper reaches of the Lhasa River consists mainly of high
peaks with glaciers, gently-sloped piedmonts, and
wide-ranged basins. The river system is characterised by its

meandering nature. The landform of the middle reaches
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(from Lhumzhub to Maizhu) of the Lhasa River is deeply
dissected and the valleys are mostly V-shaped. Several
old alluvial terraces (but very narrow) remain on the steep
slopes of the valleys. In the lower reaches of the Lhasa
River, broader valleys, both along the main river and
along its tributaries, are distributed and alluvial plains,
extending from six to eight kilometres in width, are
formed. Old plateau surfaces, dispersed by dissected

valleys, remain separately on the ridges of the Lhasa
Valley.

The climate in Lhasa District is semi-arid and temperate
(Zhang Rongzu et al. 1982), dominated by a highland
monsoon pattern.  According to the records of several
climate stations (Figure 2), the mean annual temperature
ranges between 1 to 8°C and the mean annual precipitation
varies from 300 to 700mm. The "Golden Season", as the
local people refer to it, is the period from June to September
when the temperature is higher (8 to 16°C) and the rainfall is
heavier (200 - 600mm, accounting for 80 per cent of the
mean annual precipitation). The other seasons are generally a
dry-windy spring, short autumns, and long cold winters. The
climate in Lhasa District is characterised by vertical
differences caused by the enormous variation in elevation
between high ridges and valleys. According to former
studies, it is recognised that the mean annual temperature
decreases 0.57°C for every increase of 100m in elevation
(Gao Youxi et al. 1984), and the mean annual precipitation
increases by 15mm for every increase of 100m in elevation
below 4,800 masl (Liu Yanhua et al. 1983). These
differences influence the development of vegetation, soil,

and land use patterns considerably.

Land Use

According to the official records, agricultural land occupied
92.6 per cent of the total land in Lhasa District. Out of the
total agricultural land, 283.6 sq. km. were used for crop
production and 26,600 sq. km. were used for animal

husbandry.

Crop production and animal husbandry are the major land
use activities in Lhasa District. Distinct differences in land
use patterns occur as one moves upwards from the valley
basins to the

hills/mountains. Regarding agroclimatic

differences, two vertical zones, a cropland zone (below 4,200
masl) and a pastureland zone (between 4,200 and 5,400

masl) are identifiable.

The climatic conditions, especially temperatures, in areas
below 4,200m are normally suitable for crops. Therefore,
lands along the river’s bank, alluvial-diluvial fans, and river
terraces are. reclaimed for crop production. Croplands are
intensively used and are of significant importance in the
cropland zone even though its proportionate area is less than
the rest of the land. On the slopes, semi-arid temperate
shrubland and coarse grass are distributed. The shrubs are
mostly used for fuelwood, and the coarse grasses are used as

pastures during the cold season.

Lands between 4,200m to 5,400 masl are predominantly used
as pastures. Grasses are the main valuable natural resources
for animal husbandry. Traditionally, four types of grassland
have been classified alpine meadow, subalpine
shrub-meadow, mountain shrub and coarse grasses, and wet
meadow. The alpine meadow grassland is distributed above
4,600 (4,800) masl and is used as pasture during the warm
season. The other grasslands are distributed below 4,600
(4,800} masl and are used for pasturing during the winter
season (Figure 3). In this pastureland zone, a shifting land
use pattern (moving to higher altitudes in the warm season
and retreating to lower altitudes in the cold season) is
practiscd. Regarding the vertical distribution, Figure 4

illustrates the general details.

There are a number of constraints confining the land use
pattern.

1. Insufficient heat - Due to the high elevation,
tcmperatures in the area are relatively low.
Accordingly, crop farming is only possible in the

limited range of the river valleys below 4,200m.

2 Uneven distribution of rainfall - Due to the fact that
rainfall in the area is concentrated during the period
from June to September, the drought period lasts for
eight months. Drought, especially in spring, is a
severe constraint for both crop production and animal
husbandry. Development of irrigation systems is
costly in the arca, but it is the basic need for

sustainable production.
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Figure 3: Topographical Features of Lhasa District

km. 30 (0] 30 60 km.

< 4200 m

4200—5400m

.. >5400m

Rugged topography - The mountain arcas of Lhasa
District are heavily dissected. The physical
environment is very fragile; characterised by steep
slopes, shallow soil layers, and scattered vegetation
cover. In general, the thickness of the mountain soil is
only about 10 to 15 cm. Once the soil erodes, it is
hard to rehabilitate it.

*

In 1984 there were 4.5 yuan to one U.S. dollar.

Economic Situation

Lhasa District is the key cconomic area of Tibet for scveral

reasons.

1. The gross output value of industrial and agricultural

products reached a record of 95.36 million ymm* in




Figure 4: Land Cover and Land Use In Lhasa District




1984 (at 1980 constant prices), accounting for 11.81
per cent of that of the Tibetan Autonomous Region as
a whole, although the area of Lhasa District is only
2.42 per cent of the t(.)tal area of Tibet.
2. The productive capabilities, in the context of
technology, productivity, and management, are higher

than average tor Tibet.

5 The cconomy has developed faster (the gross output
value of industrial and agricultural products increased
Y 4.31 times from 1958 to 1984) than that of Tibet as a
whole, which increased 3.16 times from 1958 to

1984.

Besides the environmental aspects, other factors are also
equally important for the economic development of the
district. Firstly, Lhasa District is the historical centre of
Tibet, both politically and economically. According to
historical records, regional exploitation started from the
second or third century when the 7u Fan Kingdom was
established. Since then, the central or key role of Lhasa

District has been maintained.

Many technological innovations were created in or were
introduced first into this district and from here were
extended to other areas of Tibet. Secondly, Lhasa District is
located at the hub of communications and is well-linked to
the Sichuan and Qinghai provinces. Commercialisation,
however, has partly stimulated economic development.
Thirdly, Lhasa City, the Tibetan

Autonomous Region, is located within the district.

capital of the

Becausc of this it has 37 per cent of the total population,
resulting in mass consumption and creating a big demand
for products. On the one hand, the citizens, who receive
allowances for working in a remote region, have sufficient
purchasing ability, and, on the ather hand, the produce,
particularly the basic food items, are in short supply.

Until recently, the demand was greater than the supply.

This situation could have acted as an incentive to produce
more and could have become an important factor in

economic development.

Although Lhasa District is the key economic area of Tibet, it
is, still, like many other developing mountain areas, defined
as predomunantly agricultural. Figure S gives the percentage
value of agricultural produce, the gross industrial and
agricultural output value from 1970 to 1984, and the
productive value of different components in 1984. As a
matter of fact, agriculture in the district is not merely an
occupation but an established tradition and an accepted way
of life. The economic development of the district depends

substantially upon the development of the agricultural sector.

Lhbasa

self-sufficient area, becausc a majority of its products are

District can also be defined as a partially
consumed locally. The major outputs from the district (in
1984) were wool and hide.

daily necessities (including tea, sugar, cloth, etc), durable

The major imports are grain,

goods (such as watches, bicycles, radios, TVs, etc), chemical

fertilisers, agricultural machinery, and industrial raw
materials. As a whole, the economy of Lhasa District is still
very weak in the aspects of production, trade, and finance
(net revenue). For example, in 1984, Lhasa District received
an amount of 51.79 million yuan from the Central
Government, accounting for 54.31 per cent of its gross
industrial and agricultural output value. From this amount,
about 20 per cent was used for importing food grain and to

support agricultural development.

Regarding the gross output value of agriculture and industry
(GOVAI) per land area (1984), Lhasa District recorded 3.28
thousand yuan per km?; about four per cent of the national
average of China. Regarding GOVAI per capita, the figures
for Lhasa District were about 330 yuan (1984}, 37.4 per cent
of China’s average. The above comparisons indicate, to a
great extent, that the economic situation is behind the

remainder of country.



Figure 5: Percentage of Output Value from Agriculture to the Gross Output Value in Lhasa District

Value Per cent

1. Agriculture: crop production 3033.20 39.0

2 Animal husbandry 3101.50 399




II. Agricultural Development

Historical Changes in Agricultural Development

From the 1950s onwards, the agricultural pattern of Lhbasa
District has undergone remarkable changes. The process of
change can be intrinsically related to the social
transformation. It is widely accepted that four periods can
be clearly identified in terms of policy, land ownership,

institutions, and production.

Slavery was still prevalent in Lhasa District until 1959, Serf
owners controlled every means of production, including
cultivated lands, livestock, grassland, and production tools.
Seventy per cent of the produce of serfs and slaves was
handed over to feudal lords who represented only five per
cent of the total population. At that time, agricultural

development was very slow.

The period from 1959 to 1965 was characterised by
democratic reforms. The most significant change was that, in
reallocation of Jand ownership, slaves became farmers and
were given their own land to cultivate. Grasslands became
common property. The new policy (declared in 1961 in
relation to the documents concerning "policies in rural areas”
and "policies in pastoral areas") encouraged land reclamation
and agricultural development. The documents declared that
there would be no taxes for five years on newly reclaimed
land.

In the pastoral areas, the Government provided more and
more subsidies to improve the quality of grasslands, to
improve management technology, and to control diseases.
Meanwhile, the price of livestock products increased. In
1961, the Lhasa Institute of Agricultural Sciences was
established. Efforts were expended to introduce and

propagate seeds, improve cultivation techniques and

irrigation facilities, plant fodder, and so on. As a result, the
cultivated land in Lhasa District expanded quickly, livestock

numbers increased notably, and the gross value of the

*

agricultural output increased by 56 per cent (equivalent to a

6.6% increase per annuim).

The period from 1966 to 1976 was the period when the
"cultural revolution" enveloped the entire country~In Lhasa
District, the administrative structure was urged to change

into the "people’s common" system.

The institutional change led to a shift from individual
ownership of land and means of production to public
ownership for planned and unified management. The new
policies in agriculture over-evaluated past experiences and

laid a stress on grain as the only crop and ‘cutting off

_ sideline production’ regardless of environmental and farming

conditions. Agricultural production was guided more by
administrative cadres than farmers. This seriously damaged
the enthusiasm of the farmers and caused great harm to
agricultural development. During this period, the gross
output value, however, increased by 41 per cent, with a
growth rate of 3.5 per cent per annum, mostly because of
technological progress. But the impact of interfering with
traditional agriculture was quite evident. Complaints

regarding shortages of meat and barley were prevalent.

At the end of 1976, although the "cultural revolution" was
over, the negative impact continued for some years. In 1979,
when agricultural production fell a great deal because of
natural disasters, the weaknesses of the former policies
became evident. Agricultural development was in need of
readjustment. In 1980, and again in 1982, new policies
emphasising a market economy were formulated. The
"Responsibility System"‘ restored the right to use land and
make decisions to the farmers. The increased price of
agricultural products encouraged farmers to improve
production. Farmers were exempted from agricultural taxes
(extending until the year 2000) and the financial subsidy
granted by the Central Government was increased. Under

these policies, crop production patterns were gradually

The "Responsibility System" also known as the “Production Responsibility System" is a managerial system in which the duties and rights

of production units and individuals in the production process are clearly defined within the enterprise itself. Payment is task-based and

contracted on an output - related basis.



readjusted, the slaughter rate for livestock increased, and
‘sideline’ activities became one of the important components
of agriculture. The gross output value of agricultural
production increased by 36 per cent from 1977 to 1984,
leading to a 3.9 per cent increase per annum. However, it has
been observed that, since the 1980s, the traditional manner of
cultivation has been rehabilitated, agricultural mechanisation
rejected, and increasing emphasis is now given to the
improvement in agricultural technologies in close association
with the farmers rather than imposing technologies as in the

past.

Agricultural Components

With regards to the main components of agriculture in Lhasa
District, five sectors, namely, crop production, forestry,
animal husbandry, sideline activities, and fisheries, are
covered. However, their development patterns and levels are
different (CAS 1980).

Animal husbandry and crop production constitute the
principal agricultural sector (Cheng Hong et al. 1984). The
total production value of these two dominates the entire
agricultural sector (Table 1). The production of these two
sectors is dependant on Jand. The mean production value of
croplands was 418 yuan (at constant 1980 prices) per ha in
1958 and 1,100 yuan per ha in 1984. The mean production
value of grasslands was 3.9 yuan per ha in 1958 and 7 yuan
in 1984.

‘Sideline” activities are another component of agriculture. In
Lhasa District, six kinds of activity are included in this

category: 1) temporary employment for construction and

transportation; 2) cellecting fuelwood, cow dung, turf, and
fodderand sellingthem; 3) smali-scale side occupations such
as charcoal-making, brick-making, and firing quicklime; 4)
small-scale processing and handicrafts, e.g., extracting oil,
weaving rugs, and knitting woollen goods and as employed
craftsmen; S) hunting; and 6) collecting medicinal plants.
These activities used to be organised by the collectives but

are now carried out by households.

Production from ‘sidelines’ is an important source of
farmers’ income, but it was restricted until the end ‘of the
"cultural revolution”. Rapid development in this field took
place in 1980 and in 1984 its production value reached 15.87
million yuan (2.8 times that of 1980), accounting for 20.29
per cent of the gross agricultural product. In the past, its
proportions were only 2.3 per cent (in 1960), 6.9 per cent (in
1970), and 8.1 per cent (in 1980), but, recently, ‘sideline
activities’ have started to absorb more and more labourers in

off-farm employment.

In Lhasa District there is a lack of natural forests. The
temperature conditions below 4,000m are suitable only for
certain kinds of trees, provided there is appropriate irrigation
and management. Before the 1950s, there were trees such as
poplar, willow, pine, and cypress surrounding the temples
and yards of the serf-owners. In 1964, a nursery for stock
was established and several species were introduced into the
district. "Beijing Poplar" grew well and was planted along
roads, irrigation channels, river banks, and surrounding crop
fields. Several "Lin Ka" (small plots of trees) were planted
and protected. The new trees partly made up for the shortage
of tirewood and, what was more important, encouraged the
development of forest products. Because of weaknesses in

forestry management, extension of the forest area appeared

Table 1: Proportion of the Value of Crop Production and Animal Husbandry in the
Gross Output Value of Agriculture (%)

1958 1960 1965 1970 1975 1980 1984
Crop production 41.5 43.0 49.0 44.2 48.6 49.0 38.98
Animal busbandry 56.8 54.6 47.8 48.1 43.7 40.4 39.86
Percentage output to
gross value 98.3 97.6 96.8 92.3 92.3 89.4 78.84
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difficult. Up to 1984, trees were grown only on an area of
100 ha. The timber production potential of these trees has
not yet been exploited. At present, the output from
forestry consists mostly of fruit; namely, apples, peaches,
pears, and walnuts. The fruit trees are distributed
throughout the lower reaches of the Lhasa Valley. In
1984, about 100 tons of fresh fruit and three tons of dried
fruit were harvested. Fruit production has great potential
for the future but requires relatively high investment and

meticulous management.

Fish farming was not the tradition in Lhasa District because
the Tibetans were not used to eating fish. Fishing started
only in 1960 when a fishing team was organised. Because of
the limited fishing resources, the contribution of the fisheries

has been extremely marginal (less than one per cent).
Development of Crop Production

Crop production in Lhasa District is severely limited by the
climatic conditions and terrain. Single yield cropping is
predominant below 4,200 masl, where the mean annual
temperature ranges from 5°C to 8.2°C, and the mean annual
precipitation is between 300mm to 700mm. The cultivated
land, distributed throughout sheltered valleys and on gently
sloping terraces, was 27,430 ha (1984), occupying 17 per
cent of the valley area or 0.9 per cent of the total land in the
district. Dry farming crops consist mainly of winter wheat,
spring wheat, highland barley, pulses, buckwheat, rape,

potatoes, and some vegetables.

Crop production is an important sector of the district
economy. From 1958 to 1984 the grain crop increased 3.2
times_(from 21.85 thousand tons in 1958 to 70.14 thousand
tons in 1984) and oil seed production increased nearly three
times (from 602 tons_to 1,792 tons). Vegetable production
has recently become an important part of crop production.
How have these changes come about? What has caused the
increase? Reviewing previous implementation patterns could

be helpful in answering the above questions.

Firstly, the arable land of Lhasa District increased from
about 25 thousand ha in 1958 to 28 thousand ha in 1984,
representing an increment of more than 100 ha per annum.
However, the increases were rather uneven. The arable land
increased from 1958 to 1967 (from about 25 thousand ba to
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28 thousand ha), reached a high level from 1968 to 1979
(about 29.0 thousand ha), and fell to about 28 thousand ha in
the 1980s. Three distinct periods of cropland changes are
recognised. During the first period (1958-1967), the arable
land expanded from the valley plains to the alluvial-diluvial
fans and gentle terraces. The reclaimed lands are generally
large and fertile, but the new lands lack irrigation. During the
second period (1968-1979), because of a mistaken stress on
"grain production as the key link", the reclamation shifted to
marginal lands such as steep slopes, high altitude areas, and
gravel terraces. The result of this has been very low crop
productivity, clearly suggesting that available labour could
have been better utilised in other activities. At the beginning
of the third period (after 1980), with the introduction of the
"Production Responsibility System" and other measures of
economic reform in Tibet, croplands decreased considerably.
Low-yielding lands were generally neglected. The area of
cultivated land decreased to the level prevalent at the end of
the first period. The changing pattern of arable lands in
Lhasa District indicates that a rational increase in arable
land took place during the first period and it fluctuated

and stabilised in the second and third periods.

Secondly, the growth in yield per unit area also influences
the. growth of crop production. Table 2 records the
productivity of the major crops in Lhasa District. As a
whole, the productivity of crops has risen markedly but not
uniformly. Among the major crops, wheat is the most
productive crop and has had the highest increase (3.28% per
annum). Barley and other cereals (mainly buckwheat) have

had lower rates of growth (2.74-2.92% per annum).

Pulses and oilsceds are traditional crops in the district, but
the rate of growth in their production was comparatively low

and unstable.

Thirdly, changes in cropping patterns contributed to the
increase of crop production. Table 3 indicates the cropping
patterns in terms of sown area and proportion for different
crops in Lhasa District over several years. Some unique
features that can be identified are listed in the following

passage.

1. Grain cultivation accounts for an overwhelming
proportion of "croplands. However, its share of

cultivated land is on the decline.



Table 2: Productivity of Major Crops In Lhasa Disrict (ton/ha) (1958-1984)

Year Barley Wheat Pulses Other cereals Oilseed Vegetables
1958 098 1.04 0.94 087 0.45 _
1960 1.12 115 1.09 1.07 054 _
1965 1.69 1.7 1.66 157 0.77 _
1970 1.40 167 1.45 1.51 0.64 _
1975 1.85 235 1.702 251 1.04 -
1978 220 324 211 222 0.81 _
1980 234 3.61 220 2.24 1.09 9.88
1982 2.46 3.02 2.19 225 091 8.12
1984 2.86 3.41 1.56 238 1.05 16.33
Annual growth rate 292 328 1.66 274 2.33 -

Among the grains, barley is the preferréd crop. Wheat
replaced pulses to become the second most important
crop because of its higher productivity. The area and
the proportion of land under pulses and other cereal

crops have decreased.

From 1958 to 1984 there were fluctuations in the size
different crops.

technological improvements,

of areas wunder Production

management, crop
productivity, and people’s preferences influenced

these changes.

There has been little change in the cropping pattern of
oilseed.

Vegetable production is increasing.

When comparing the increases (the figure for 1984 divided
by that for 1958) in production, cultivated land, and land
productivity of different crops, some features can be
identified. The significant components contributing to the
growth in crop production were barley and wheat, which
have not only bad rapid increases in production but have also
occupied the major share in both cultivated land and gross

output.
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Barley is the staple foodgrain of the local people and is
the traditional priority in food production. In general, the
increase in barley production has been influenced more by
productivity-raising issues than by expansion of cultivated
lands. In the case of wheat production, a positive change
occurred after 1972, i.e., a highly productive crop was
sown on a larger proportion of land. At the beginning of
the 1960s, a newly-developed species called "Fei Mai”
(Heine Hvede) was introduced. The productivity of “Fei
Mai" reached 10 tons per ha in several places, where it had
been cultivated on an experimental basis, in the following
years. This species was adopted extensively. After 1972,
land cultivated with wheat increased rapidly (from 3,600 ha
to 10,790 ha in 1979). Meanwhile, production rose from
5,820 tons/annum in 1972 to 34,920 tons/annum in 1978,
Wheat production exceeded barley production and became
the priority crop from 1977 to 1980. After the shocks of
drought and disease in 1979 ( Lin Dawu et al. 1985), wheat
production readjusted to a lower level. Its production in
terms of cultivated area and productivity stabilised gradually
after 1981.

Fourthly, the changes in distribution pattern are also an
important factor in crop production. Figures 6 and 7 show

the gross crop production and production of different crops



Table 3 : Area (proportion) under Different Crops (ha)

Year Barley (%) Wheat (%) Pulse (%) Other (%) Oil- (%) Vege- (%)
Cereals sceds table
1958 11,113 (46.3) 3,833 (11.8) 6,347 (264) 2,400 (10.0) 1,333 (5.5) - -
1960 12,160  (46.8) 3,247 (12.50) 6,433 (248) 2,593 (10.0) 1,540 (5.9) - -
1965 12,980 (47.2) 3,873 (14.1) 6,467 (23.5) 2,840 (10.3) 1,353 (4.9 - -
1970 13,967 (48.6) 4900 (17.0) 5,700 (19.0) 2,513 (8.8) 1,613 (5.6) - -
1975 12,946 (45.6) 8,780 (31.0) 3,260 (11.5) 1,613 (5.7) 1,753 (6.2) - -
1978 10,500 (38.2) 10,786 (39.3) 3,433  (12.5) 907 (33) 1833 6.7) - -
1980 10,647 (37.5) 10,640 (37.5) 3,660 (12.9) 780 27 2,047 (7.2) 633 2.2)
1982 12,847 (45.8) 7,327 (26.1) 3,960 (14.1) 913 (3.3) 2,067 (7.4) 940 (3.3)
1984 12,407 (452) 7,380 (269) 4,160 (152) 1,273 (46) 1,713 (6.3) 493 (1.80)
in each county of Lhasa District. In general, the following ~ The management of ‘animal husbandry was, and is,

can be deduced:

- crop production is increasing rapidly throughout the
lower reaches, covering Dagze, Lhasa, Doilung, and
Quxu counties in the Lbhasa Valley, compared to other

parts of the District;

- in counties where the major cultivated lands are below
3,800 masl, the contribution of wheat production is

greater than that of barley; and

- vegetable cultivation has become a part of crop
production in the areas close to Lhasa City. Vegetable
production in Lhasa County is becoming increasingly
important. The management of animal husbandry was,
and is, characterised mainly by semi-nomadic herding

on extensive rangelands.
Development of Animal Husbandry
Animal husbandry is another major land-based activity in

Lhasa District. It is not merely an established tradition, but

also an important factor in the district econonuy.

*

13

characterised mainly by semi-nomadic herding on extensive
rangelands. The grasslands in Lhasa District cover about
26,600 square kilometres, accounting for approximately 91.7
per cent of the total area (94 times larger than cultivated
lands). The total herds in 1984 numbered 1.46 million head,
including 556.8 thousand cattle and yak*; 33.6 thousand
horses, mules, and donkeys; 357.5 thousand head of goats;
505.2 thousand sheep; and 8.4 thousand swine. Most animals

were raised on the grasslands.

Animal husbandry is prevalent from valley floors to highland
arcas. Based on the economic importance of animal
husbandry to the gross agricultural output value, clevation of
the area, and management practices, three types of pastoral

system are in operation.
From the Table 4, the following can be deduced.

- The majority, covering 97 per cent, of animals are

ruminants (cattle, yak, sheep, goats, etc).

- The numbers of [ivestock have continued to grow and

have decreased in only a few cases.

The statistics record cattle and yak together. The official data (1984) record the cattle/yak ratio as 23/7.



Figure 6: Crop Production Distribution Pattern (1958)
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Figure 7: Crop Production Distribution Pattern (1984)
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Table 4: Livestock Pattern (1958-1984)

(x 1000 head)

Year Cattle/ Horses/Mules Sheep Goats “Swine Total
Yak and Donkeys
1958 336.9 233 273.7 228.1 43 866.3
1960 366.3 25.0 310.6 2533 8.9 934.1
1965 485.1 25 376.5 2639 17.9 1170.9
1970 496.5 292 379.6 306.6 204 1232.3
1975 496.9 30.2 474.2 378.8 31.7 1411.8
1978 508.8 28.2 537.8 389.2 442 1508.2
1980 508.8 308 501.9 364.7 26.7 1432.9
1982 562.8 32.9 492.3 338.3 173.3 1599.6
1984 556.8 33.6 505.2 357.5 8.4 1461.5
Rate of increase p.a. (%) 1.95 1.45 240 1.72 261 2.0

Among ruminants, the number of sheep increased
rapidly (84.6%), tollowed by cattle or yak (65.3%),

goats (56.7%) and horses, mules or donkeys (44.2%).

herds to the highland areas. They stay there for three
to four months and then come down (normally at the

end of Sept.) to harvest the crops.

Pastoralism ominated. Pastoralism dominated

Auxiliary pastoralism is 3.

practised in valley basins having an elevation of
below 3,800 masl. Crop production, accounting for
more than 75 per cent of the agricultural output value, is
the dominant agricultural component. Livestock,
consisting of more cattle than yaks and more goats
than sheep, are pastured on fallow lands, basin
grasslands, and the surrounding valley slopes close to
the farmers’ residences. Swine are the prevalent

livestock found in this area.

Mixed Pastoralism. Mixed pastoralism is practised in
areas between the valley basins and highlands. Both
crop production and animal husbandry are important
in agriculture. The output value of animal husbandry
varies depending upon the arable land available,
clevation, etc. However, the output value is less than
80 per cent that of agriculture. Seasonal range
management is in practice. From the beginning of the

warm season in the croplands, the farmers drive their

animal husbandry is mainly in the highland areas
(above 4,200 masl).

dominant activity in agriculture. The herdsmen have

Animal husbandry is the

permanent settlements in  relatively low and

wind-sheltered places.  The surroundings of their
homesteads are used as pastures during winter and
spring. As the weather becomes warmer (in May),
nomadic pasturing begins. Livestock arc sent higher
and higher until the weather compels them to move

down. The nomadic period lasts at least half a year.

As the management of animal husbandry has changed little

since the 1950s, the number of livestock can be taken as a

traditional indicator of the changes in production. Tablc 4

shows the livestock pattern from 1958 to 1984 and Table 5

the distribution pattern of livestock between 1958 and 1984.

The changes in livestock structure and distribution are shown

in Tables 6 and 7.
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Table 5: Distribution Pattern of Increased Livestock (1958-1984)

(x1000 head)
County Increase in Increase in Increase in Increase in Increase in Total
Number of Number of Number of Number of Number of
Cattle/Horses, Pigs, Mules Goats Sheep Total
Yak and Donkeys
(%) (%) (%) (%) (%) (%)
Maize 425 1933 30 29.12 1.1 26.83 190 14.68 205  8.80 86.1 1447
Dagze 182 828 07 680 18 43.90 169 13.06 183 790 559 939
Lhasa 134  6.09 -16 -15.53 0.1 244 13 101 75 324 205 344
Doilung 326 14.83 0 0 03 732 172 1329 25.1 10.84 752 12,63
Quxu 139 632 1.1 10.68 12 2927 25 193 118 S.11 305 S5.12
Nyemo 225 1023 20 1942 -02 -4.88 185 1430 280 12.11 708 1190
Damxung 50.5 2296 37 3592 - - 310 2396 113.1 48.87 1983 33.32
Lhunzhub 263 11.96 14 1359 - - 230 1777 92 3:13 579 973
Total 2199 100 103 100 4.1 100 1294 100 231.5 100 5952 100
Table 6: Livestock Structure (1958)
(x 1000 head)
County Number of Number of Number of Number of Number of Total
Cattle/Yak Horses/Mules Pigs Goats Sheep
Donkeys
(%) (%) (%) (%) (%) (%)
Maizho 69.0 4585 30 199 05 033 455 30.23 325 21.60 1505 17.37
' (100.0)
Dagze 212 29.78 29 407 07 098 198 2781 266 3736 712 822
' (100.0)
Lhasa 46 23.59 24 1231 06 308 62 31.79 57 2923 195 225
(100.0)
Doilung 217 28.89 47 626 08 107 234 31.16 245 3262 75.1 867
(100.0)
Quxu 17.1 28.64 35 586 15 251 192 3262 184 30.82 59.7 8,67
(100.0)
Nyemo 27.0 32.37 15 180 02 024 283 3393 2640 31.66 8340 9.63
(100.0)
Damxung 1523 42.58 43 120 - 0 695 1943 1316 -36.79 3577 41.29
(100.0)
Lhunzhub 240 48.78 10 2.03 - 0 162 3293 80 1626 492  5.68
(100.0)
Total 336.9 38.89 233 2.69 43 0.50 228.1 2633 273.7 31.59 866.3 100
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Table 7: Livestock Structure (1984)

(x 1000 head)

Country Number of Number of Number of Number of Number of Total
Cattle/yak Horses/Mules/ Pigs Goats Sheep
Donkeys
(%) (%) (%) (%) (%) (%)
Maizho 111.5 47.13 6.0 2.54 1.6 0.68 64.5 27.26 53.0 2239 236.6 16.19
(100.0)
Dagze 394 310 36 283 25 199 36.7 28.87 449 3533 127.1  8.70
(100.0)
Lhasa 18.0 45.0 08 20 05 125 75 18.75 132 33.0 400 274
(100.0)
Doilung 543 36.13 47 313 T4 £0.93 40.6 27.01 49.6 33.02 1503 10.28
(100.0)
Quxu 31.0 3437 46 5.10 29 299 21.7 24.06 302 3348 902 6.17
(100.0)
Nyemo 49.5 32.10 352227 - 0 46.8 30.35 544 3528 1542 10.55
(100.0)
Damxung  202.8 36.47 80 144 - 0 100.5 18.08 244.7 44.01 556.0 38.04
(100.0)
Lhunzhub 50.3 46.97 24 224 - 0 39.2  36.60 152 14.19 107.1  7.33
(100.0)
Total 556.8 38.10 336 230 84 057 357.5 24.46 505.2 34.57 1461.5 100
Birth rate 64.2 22 2.9 9.1 40.5
Breeding
animals 186.1 11.2 2.6 154.5 2132

In terms of livestock pattern changes from 1958 to 1984, the
relative proportions have been maintained, i.e., cattle and
yak account for the largest proportion followed by sheep,
goats, horses, mules, donkeys, and pigs. But the relative
proportional value of each kind of animal differed. The
proportion of sheep increased by 2.98 per cent (the number
of sheep exceeded cattle and yak during 1977 and 1978),
while the proportion of other major animals decreased
slightly. In terms of the regional distribution pattern of
livestock, Damxung has the largest share (about 40%).
Animal husbandry is the most prevalent activity in the
county, not only because of the large area it covers but also
because of the county concentration on animal husbandry. In
this respect, Damxung is followed by Maizho, Nyemo,
Doilung, Dagze, Lhunzhub, Quxu, and then Lhasa. From
1958 to 1984 the distributional proportions of livestock in
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Damxung, Maizho, and Quxu decreased. The distribution of

different livestock in 1984 is shown in Figure 8.

The density of livestock (Table 8) is another indicator of

livestock development. Based on the data available, Table 8

used the livestock/total area ratio (head/ha) and
livestock/cultivated land ratio (head/ha).  The former
represents  the average density and expresses the

fodder-providing capacity. It bas been noticed that the
density of livestock is higher both in the lower reaches of the
Lhasa Valley area (Dagze, Lhasa, Doilung, Quxu), where
they partly practise auxiliary pastoralism, and in the highland
area (Damxung) where pastoralism is prevalent. The arca
where mixed pastoralism is principally carried out (Maizho,
Nyemo, and Lhunzhub) bas a lower livestock density.

Regarding grasslands in Lhasa District as a whole, the
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Table 8: Livestock Density (1984)

(bead/ha)
Total Area Cultivated Land
County Cattle/  Horse/Mule/ Goats Sheep Catile/ Horse/Mule/  Goats Sheep
Yak Donkey Yak Donkey

Maizho 0.21 0.01 0.12 0.10 220 1.2 12.8 10.4
Dagze 0.30 0.03 0.28 0.34 88 08 8.1 10.0
Lhasa 0.21 0.01 0.09 0.15 74 0.3 3.1 54
Doilung 021 0.02 0.15 0.19 85 0.7 6.3 7.7
Quxu 0.20 0.03 0.14 0.20 7.2 1.1 50 7.0
Nyemo 0.16 0.01 0.15 0.17 17.1 12 16.1 188
Damxung 0.20 0.01 0.10 0.25 - - - -

Lhunzhub’ 0.12 001 0.09 0.04 298 14 233 9.0
District 0.1918 0.0116 0.1232 0.1741 204 12 13.1, 18.5

The total area of Lhasa County, calculated here, includes the area of Lhasa City.

The total area of Lhunzhub County includes the area of State farms.

Table 9: The Rural Population and Labour Force (1958 - 1984)

Year Rural Population Labour force Percentage of Labour
(person) (person) (Rural Population)
1958 119,363 68321 5724
1960 125,993 74922 59.47
1965 134,750 79260 58.82
1970 148,853 86450 58.08
1975 160,948 85756 53.28
1978 166,608 84200 50.54
1980 170,263 88318 51.87
1982 176,934 89052 50.33
1984 179,815 90845 50.52
Growth rate 1.6 1.1 -

per annum (%)
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density of livestock (1984) was 0.21 cattle/yak, 0.013
borses/mules or donkeys, 0.19 sheep, and 0.13 goats per ha.

Labour Force

The labour force is obviously an important determinant in
agricultural production. Growth in the rural population is
likely to effect labour supply. Traditionally, the published
labour statistics have been calculated on the indices of age
and sex. The able-bodied labourers are males between the
ages of 18 and 50 and females between the ages of 18 and
45. Partially able-bodied labourers are both males and
females in the age bracket of 16 or 17, males between the
ages of 51 and 60, and females between the ages of 46 and
55 (Cheng Hong et al. 1984). Table 9 presents the changes in
rural population and labour force from 1958 to 1984. Two
notable patterns are revealed from the table. Firstly, the
labour force increase was slower than the rural population
growth, and this caused a decline in the labour force,

affected the rural population ratio, and created a heavier
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def)fandency burden on the labour force. In additjon, the
numbers of the labour force fluctuated over time. The
reasons that partly explain these facts are enumerated in the

following passage.

1. The number of

Sheep-raising is the most profitable activity.

livestock is on the increase.

Development of animal husbandry has been shifting
more to highland areas. The number of livestock has
increased much more in the high altitude areas than in

the lower reaches of the Lhasa Valley.

The

proportion of sheep to total livestock increased by

3. The livestock structure has changed slightly.

three per cent, while the proportion of other types of

animal decreased.

The density of livestock is higher in the lower reaches

and in the highland areas.



III. Population Changes

Population

The population of Lhasa District in 1984 totalled 285,591
persons, accounting for 14.5 per cent of the total population
of Tibet. Compared with the 165, 756 persons enumerated
in 1958, the population had increased by 72 per cent, with an
Lhasa

District is the most "crowded" area in Tibet, with a

average growth rate of 2.1 per cent per annum.

population density of seven persons per km? in rural areas ¢
times more than the average for Tibet) and 197 persons per
km? in Lhasa City.

records  of

the 1982,

characteristics of the population in Lhasa District are as

According to census some

follows: the distribution of the population by gender
indicated that 50.28 per cent of the population are males and
49.72 per cent females, with a gender ratio 6f 101:100; the
population aged 0-12 years represented 29 per cent of the
total; the education level recorded that, in every thousand
people, there were 9.89 persons with, college level, 28.72
persons with high school level, 79.32 persons with middle
school level, and 235.79 persons with primary school level
education; the percentage of illiterates in the population aged
above 12 years was 57.4; and nearly 60 per cent of the
illiterates were female: the 1981 natural growth rate was
1917 per cent. The urban-rural population distribution
(1984) in Lhasa District was 37 per cent and 63 per cent
respectively. The urban population refers to the people
residing in the city or town, most of whom are supplied with
commercial foodgrain. The term rural population implies
people who are engaged in agricultural production and who

are living in the rural areas.

Up to 1984, the rural population in Lhasa District numbered
179,815, 1.5 times more than in 1958.
growth rate, from 1958 to 1984, was 1.6 per cent. A great

The mean annual

difference is revealed in examining numerical changes in
The rural

population increase from 1958 to 1963 was about 15

annual growth rates over several time periods.

thousand, averaging 3,050 persons per year and an annual
growth rate of 2.24 per cent. From 1963 to 1974, the rural

population increased by about 25 thousand, representing an
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annual increment of 2,260 persons and a growth rate of 1.6
per cent per annum. From 1974 to 1984, about 20 thousand
were added to the rural population, indicating an addition of
2,030 persons per year and an annual growth rate of 1.2 per
cent. The declining tendency in rural population growth was
partly caused by the changes in population policy, and, in
addition, by urban employment in Lhasa City. The rural
population is distributed unevenly. The figures in Table 10
give the rural population, rural area, and population density
of each county. This distribution pattern reflects differences
in natural conditions, land productivity, and economic
development among the eight counties. The population
density along the lower reaches of the Lhasa Valley, namely
Lhasa, Quxu, Dagze, and Doilung, is higher than the rest of
the district (in Lhasa it is the highest). In the highland-areas,

i.e., Damxung, the population is sparsely distributed.

Since the 1960s, great efforts have been made to improve the
public health services i’n Tibet. Medical care has been
provided free of charge in the rural areas. Improved medical
supplies and treatment have led to a decline in infant
mortality and an increase in life expectancy. As a result the
age pattern of the population changed, and the number of
working population decrcased. As Tibet is a relatively
remote region and is a minority area (Tibetans accounted for
86.5% of the population in Lhasa District), policies
regarding population have been relatively flexible. Because
the fertility rate was exceeding the mortality rate (e.g., in
1983, the fertility rate was 2.01% while mortality was 0.63%
in Lhasa District) continuously, it resulted in an increasing
proportion of young age groups and thereforc an increasing

dependency syndrome.

Rural - urban migration is also another important factor
influencing the relationship between the rural population and
the agricultural labour force. Although employmént is an
important cause for migration, educated young people from
rural areas also prefer to work in the city rather than for the

agricultural labour force.

In relation to occupation, the labour force is classified into

two groups: farm labourers and herdsman. Farm labourers



Table 10: Distribution of the Rural Population
(1984)
County Rural Rural Density
Population Area (Person/
(person) (k1112) k1112)
Maizho 33,203 5,308 6.3
Dagze 20,055 1,318 15.2
Lhasa 11,014 866 (-554) 353
Doilung 28,958 2,635 11.0
Quxu 24,126 1,581 15.3
Nyemo 23,693 3,162 7.5
Damxung 27,711 9,901 2.8
Lhunzhub 11,055 4,254 2.6
(+32,101) (10.1)

Population of State farms. The situation of State farms is
not discussed in this paper.

are mainly involved in crop production and herdsmen are
mainly devoted to animal husbandry. In most cases, the
activities of crop production and animal husbandry are
mixed, especially along the middle and lower reaches of the
Lhasa Valley.

The distribution pattern of the labour force and the changes
over time can, more or less, give a general pattern of

employment in agriculture (Table 11).

The characteristics of the development of animal husbandry

in Lhasa District are described below.

Figures in Table 11 depict that the number of herdsmen is
much less than farm labourers in most counties, except in
Damxung where labourers are purely involved in animal
husbandry; the growth in the numbers of herdsmen has been
faster than in the case of farm labourers, especially after the
1970s. The ratio between farm Jabourers and herdsmen
differs significantly by geographical positions;  farm
labourers in Lhasa and Quxu (the lowest area in Lhasa
District) contribute more than 95 per cent to the lotal labour

force. This proportion remained steady during the period

Table 11: Distribution of Farm Labourers and Herdsmen

1958 1970 1984 % Increase (*58-84)
Farm Herds- Farm Herds- Farm Herds- Farm Herds-

labourers men labourers men labourers men labourers men
Maizho 12,198 1542 14,390 1,429 13,150 2,044 7.8 32.56
Dagze 7,302 293 8,260 752 8,60 1,320 17.79 450.51
Lhasa 5,753 148 6,100 200 6,462 257 12.32 73.65
Doilung 9,223 588 13,146 864 13,354 1,330 44.79 226.19
Quxu 8,878 391 1,031 489 11,268 488 26.92 2481
Nyemo 7,478 965 10,350 1,332 10,255 1,504 37.14 55.85
Damxung - 10,047 - 13,377 - 13,317 - 32.55
Lhunzhub 2,067 1,448 3,477 1,253 2,807 2,587 35.80 78.66
Total 52,899 15,422 56,754 19,696 58,156 22847 9.94 48.15

% 77.43 22.57 74.24 25.76 71.79 28.21 - -
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1958

counties,the

from to 1984; and,

labour force engaged purely in animal

in Dagze and Doilung

husbandry increased rapidly (by 4.5 times and 2.3 times
respectively), while, in other counties (except Damxung),
the labour force has experienced a slight decline in the

share of farm labourers.

Experience during the last three decades shows that the
population in the urban areas grew faster than in the rural
areas. However, the growth in the rural population exceeded
the growth of labourers involved in agriculture, and the
number of herdsmen increased more rapidly than farm
labourers. Some basic tendencies in population changes are

listed below.
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The rural population migrated to urban areas. Most
of the migrants were skilled (e.g., workers in
construction) or educated people. Illiterates formed the

majority of the agricultural labour force.

Young people account for a large proportion (more
than 30%) of the population. More opportunities for

employment are needed in the near future.

The proportion of herdsmen increased, while the
proportion of farm labourers decreased. Employment
in animal husbandry has had more potential than crop
production, in terms of the ratio of farm labourers and
herdsmen, between 1958 and 1984.



IV.

In the preceding sections we presented a broad overview of
agricultural development and population growth in Lhasa
District. An important fact is that varying tendencies, i.c., in
crop production, numbers of livestock, population, and
labour force, did exist in the period from 1958 to 1984.
Identifying the relationship of these tendencies is the focus

of this section.

Agricultural Production and Supply

The population is both the producer and the consumer. An
increased population can provide a bigger labour force for
production, but it also needs more products for consumption.
Among the needs of the people, food is the most important.
In Lhasa District, crop production plays the key role in the
district economy. In the 1950s crop production provided the
basic necessities for consumption, such as grain and cooking
oil, to the local people. As the population continued to grow
in the 1980s, crop production still served the same purpose
even though the products improved a great deal. Because of
the post and current limitations that persist in Lhasa District,
e.g., those relating to transportation, it has always been
necessary to maintain the food security level. Former
experiences in crop production show that, despite the fact

that grain crops account for more than 90 per cent of the

Interaction of Agriculture and Population

croplands and in spite of a gradual improvement in
productivity, grain production has not been sufficient to meet
the basic food demands of the increasing population. The
import of foodgrains has been necessary every year without

exception in the past three decades.

Based on local government records and using a linear
regression method, a chart on food production patterns
from 1958 to 1984 has been constructed (Figure 9). From
1958 to 1984, the grain production in the district increased
2.7 times, with an annual increment of 1,679 tons (on a
statistical basis). During the same period, the population
of the district grew considerably at a growth rate of 2.1
per cent per annum. In relation to crop production and the
population, the grain availability per capita over several
time periods is indicated in Table 12. In fact, the shortage
of grain has been one of the key issues in the district

cconomy.

The World Bank estimated that, in China, in 1980, the per
capita grain consumption in the rural arcas was 257 kg per
annum (unmilled grain) and in the urban areas it was
cquivalent to about 400 kg (unmilled grain) per annum in
1980 (World Bank 1983). In 1984 when the harvest was
normal, the grain availability per capita was much lower in

Lhasa District than the national level.

Table 12: Grain Availability® (1952-1984)

(kg per capita per annum)

1952 1965 1970 1977 1979 1980 1984
China® 234 215 232 239 274 260 316
Tibet. 94 149 151 228 185 218 201
Lhasa 116 168 147 211 161 204 194

a

Seed, feed, incremental reserves, and industrial uses are assumed to be 20% of gross production.

The data for China, from 1952 to 1980, are adapted from "The World Bank Country Study:* China-Socialist Economic Development"

Vol. I, p 62, 1983 and the data for 1984 are adapted from "Chinese Agricultural Yearbook", Agricultural Publishing House, 1985.

25



Figure 9: Grain Production and Its Incrementation in Lhasa District (1958-1984)

0.904 > 0.487 ( « = 0.01) 1000 ton

1.679 x - 71.614 1985 71.127

6.436 1990 79.523
1995 87.920
2000 = 96316
2005 104.713
2010 113.109
2015 121.506
2020 129.902
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It needed grain imports of 33.12 thousand tons, accounting
for 45 per cent of the gross crop production, to meet the
mean national grain consumption level. In reality, Lhasa
District imported about 19.7 thousand tons of foodgrain in
1984. The mean per capita grain availability was increased to
263 kg per annum (total population as a whole), but this was
still beneath the national level in 1980.

Looking at the food security situation in Lhasa District, some

typical aspects should be emphasised. Firstly, it is not a real

rural area, owing to the high proportion of urban population. -

Almost one-third of the people are living in the city and need

commercial grain supplies. Secondly, with the limitation of
climatic conditions in the high mountains, productivity is not
likely to increase significantly in the near future. And, lastly,
in the case of the need for a better diet, certain cereal
croplands will have to be transformed into horticultural

lands.

Can crop production meet the population needs in the near
future? Based on the regression shown in Figure 9,
according to the tendencies of the annual increment in crop
production and the tentative population growth (at a rate of

1.5% which is the local government target for the near

Table 13: Estimation of Crop Production and Per Capita Grain Availability (1990-2020)
Population 1000 persons
Crop production 1000 tons
Per capita grain availability kg/person/yecar
Population in Total Rural Population
Crop Output
Year (+-6.4) Population Grain Per Population Grain Per
Capita Capita
1984 69.4 285.6 194 179.8 309
1990 79.5 3123 204 196.6 323
1995 87.9 336.4 209 211.8 332
2000 96.3 362.4 213 228.2 338
2005 104.7 390.4 215 245.8 341
2010 113.1 420.6 ’215 264.8 342
2015 121.5 453.1 215 2853 341
2020 129.9 488.1 213 307.4 338
Note: Some assumptions implied by the figures in the table are listed below.
1. Crop production in Lhasa District will be more than sufficient for the needs of the rural population in the near future. Rural areas can
provide surplus grain to urban areas.
2, Crop production will not be adequate to sustain the total population of Lhasa District in the near future if the present increments in

crop yields continue. The import of grain products from other areas will be a necessity. The grain imported will be for the use of the

urban population.

3. The grain supply level will improve before 2010 and decrease thereafter. This means that the pressure of cereal shortage in Lhasa

District will be partially alleviated.



future), the output from crops®and the per capita grain
availability per annum in the coming three decades were
estimated as indicated in Table 13. The estimation assumes
that the arable land in Lhasa District will remain the same in
future as it was in 1984 and the increase in crop production
will rely mainly on productivity. Therefore, the productivity
will have to increase from 2.46 tons per ha in 1984 to 4.58
tons per ha in 2020. This target is realistic because it is not
so high as the former records (7.5-10 tons/ha). The
estimation also assumes that the growth in population will
slow down and that the urban-rural population ratio will be

maintained, more or less, at the present level.

The need to provide basic minimum supplies of foodgrain
for a growing population has dominated and will continue to
dominate the agricultural strategy. At present, the import of
foodgrain in Lhasa District depends upon subsidies from the
Central Government. Thousands of trucks, travelling over
one thousand kilometres, transport cereal grain from Sichuan
or Qinghai Province. A recent survey by the author™ revealed
that the actual expenditure for transportation exceeds the real
price of the foodgrain. A very big challenge will face the
district economy, as well as its agricultural development,
assuniing that no subsidy will be provided in the future. To
meet the foodgrain needs of the population, one option is to
accelerate the development in crop production and the other
is to continue importing. The former option depends upon
the extent to which improved technolegy in crop and
livestock production can be profitably mobilised. The latier
option depends upon the ability to pay for these imports

through exports or continued government subsidies.

In terms of the current sitwation in Lhasa District, food
security is a key issue in the district economy. This issuc can
also be seen as a critical element in the land-food-population

relationship .

In considering the land-food-population relationship, three
clements are of basic importance: per capita land cultivated,
land productivity, and degree of per capita crop production.
Per capita land cultivated represents the availability of
cultivated land to the rural population; productivity stands
for the impact of integrated factors (e.g., climatic conditions,
soil quality, improved technology, and

management

S

28

efficiency); and the per capita crop production indicates the
capacity of grain supply. These three elements link with, or

cover, the other three elements as shown below.

Relationship of Elements

Population

Per Capita
Cultivated

Per Capita Crop
Production

Productivity

Cultivated Production

To identify the differences, the fuzzy matrix method is used
to classify types of land-food-population interaction (see
Annex). In doing so, the data for per capita land cultivated
(land sown with oil seeds and vegetables) is not included,
but per capita crop production and grain crop productivity
(1984) for each county are used in the calculation. Damxung
is treated as a typical category because there is no crop

production. The basic data are shown in Table 14.

Lhasa, Quxu, Dagze, and Doilung are located along the
lower reaches of Lhasa Valley where the climatic condition
is suitable for crop production; the broad valley basin
provides a large arca of cultivable land. The management
here is more intensive. These four counties could be defined
as being more than self-sufficient in foodgrains, and they can
provide surplus ccreals to the market. According to a former
survey (Gao Yixin ct al. 1983), there are 2,500 ha of
wasteland suitable for cultivation within the lower reaches of
the Lhasa Valley. In future, the prospect of foodgrain supply

will Jargely depend upon these tour countics.

Maizho and Nyemo counties do not have any potential for

increasing  cultivated land. These two countics could,

however, produce foodgrain lor thcmselves and provide
some surplus to the market when there is a good harvest.

Future strategics should concentrale on improving

productivity.

The expenditure for transportation (in 1986) was 0.7 yuah per kg, while the mean retail price of cereal was 0.45 yuan per kg.



Table 14: Land Cultivated Per Capita, Crop
Production Per Capita, and Productivity

County Land Cult. Crop Productivity
Per Capita Per Capita (ton/ha)
(ha/person)  Production
(kg/person)
Maizho 1 0.125 271 2.18
Dagze 2 0.216 648 3.07
Lhasa 3 0.195 731 3.75
Doilung 4 0.211 551 2.62
Quxu 5 0.179 547 341
Nyemo 6 0.122 338 2.78
Lunzhoub 7 0.118 127 1.08

Lunzhub County is not as yet self-sufficient in foodgrain

because of the shortage of cropland and low productivity.

Damung County is not suitable for crop production. The
supply of foodgrain in the future will also depend on the

commercial cereal supply.

Animal husbandry producis in Lhasa District mainly consist
of meat, milk (including diary products), hides, and wool.
Except for hides and wool, the products from animal
husbandry are consumed locally. Meat and milk are the
traditional components of the local people’s diet. In rural
arcas red meat and dried meat are traditionally preferred, and
diary products (e.g., butter for making yak tea) are used
daily. The demand for meat and milk products in urban
areas is high, but the supply capability is still below the

current demand.

Not many data are available regarding the exact quantity of
livestock products before 1983, because the Jocal people
were accustomed to the traditional manner of trade
(material-barter trade) rather than commercial or market
trade. In addition, the statistical sysiem, before 1983, paid
more attention to numbers of livestock rather than products.
The only data available about the livestock products in 1984
were acquired by the author and are given in Table 15.
.Compared to the average level for Tibet, the per capita
productivity level of animal husbandry in Lhasa District is

low and it cannot meet the demands of the local people. The
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import of livestock products, e.g., meat and milk powder, is

also a necessity in the area.

Meat and milk (dairy) are important components of the
Tibetan diet. An increase in meat and milk production could
mitigate the pressure on foodgrains. The livelihood of the
people in future will depend partly on the development of

animal husbandry.

The former policy, which was devised to encourage the
increase of livestock, was inadequate. The most important
immediate requirement is to match livestock numbers with
carrying capacity through herd reduction and qualitative
improvements. The policy objectives should shift from those
of expanding animal numbers to increasing the output of

animal products per unit of land area.

Animal husbandry production in Lhasa District is far from
commercialised. Taking the figures for 1984, the dressing
percentage (about 5.7% for cattle/yak and 12.5% for sheep or

goats) was still very low. The reasons for the low rate are:

a. limitation of transportation and storage capabilitics to
accomodale a reasonable scale of slaughter,

b. high ratio ol load-carrying livestock (15.7% of big
livestock in 1984),

c. insufficient marketing channels to stimulate the
output of animal products, and

d. the religious belicfs arc against killing animals.

Traditionally, herdsmen used lo butcher their animals at the
beginning of the winter season. The number of animals to be
slaughtered depended upon the herdsmen’s judgement of
their needs (red meat used during the cold scason and dried
mecat used in the warm scason) rather than the necessity to
climinate. Even at present, there is no fundamental move
collection and to facilitate

towards efficient storage

slaughtering animals on a larger scale. The conflict
between the short slaughtering period and daily demands

1s still a problem to be solved.

In addition to use as draught animals, livestock arc also used

for salt-grain exchange or other trade in the pastoral areas.



Table 15: Animal Husbandry Products (1984)

Beef Mutton Other Milk Sheep Goat Cattle Sheep Goat Cattle
(ton) or meat (1000 wool wool oryak  hide hide or yak
goat (ton) ton) (ton) (ton) wool (x1000) (x1000)  hide
(ton) (ton) (x1000)
Production 3380 1236 168 1425 292 103.4 176.3 70.5 45.5 35
(1984)
Per capita of 138 50 - 580 11.9 42 7.2 2.9 1.8 14
pastoral
labourers (kg)
Per capita of 18.8 6.8 0.9 79 1.6 0.6 1.0 04 0.24 0.19
rural population
(ke)
Per capita of - 16.8 49 1.0 04 0.6 0.24 0.16 0.12 -
total population
(ke)
Average level for - 36.1 71 38 0.63 0.84 1.03 0.36 0.25 -
Tibet (kg)
Average level* for - 12.3 1.4 - - - - - - -
China (kg) (1980)
Average level* for - 72.6 103.2 - - - - - - -
the United States (red 1ieat)

(kg) (1980)

*

One cattle or yak = 100 kg beef
One sheep or goat = 10 kg mutton
One pig = 40kgp

Yaks, carrying about SO kg, and sheep, carrying about 10 kg
of goods, are driven 20 to 30 km each day. People are
dependant on livestock for their livelihood. Whether or not
the number of load - carrying animals can be reduced in the
near future depends upon the development of the district

ceconomy.

The role of marketing was not fully understood in the past.
The State purchasing system, with fixed low purchasing
prices, did not encourage the sale of livestock products.
After 1980, the quota - out quota - negotiation - market price
system was introduced. However, as the marketing system
was not yet established and marketing channels quite
deficient, the herdsmen still wished to keep their animals

provided they received satisfactory benefits.
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Adapted from "A World Bank Country Study-China", Annex 2, p 74, 1985

Religious influences were quite strong until recently.
Herdsmen were traditionally reluctant to butcher their
animals as long as they could keep them. One or more free
range animals, with red cloths tied around their heads, are
kept in most pastoral households. These free range animals
are kept alive (e.g., about 20 years for yaks) until their

natural death.

Animal husbandry products are not merely an important
source of income for farmers, they also meet a number of
their basic needs. As argued earlier, we can conclude that

livestock products have the potential for further

development. Any substantial development in transforming

traditional management into commercialised livestock

production to meet the increasing needs of the population



requires efforts in several directions. Improving commercial

channels and services could play a stimulating role.

To sum up, owing to tbé limitation of environmental
conditions, the burden of urban population, and inadequate
management, the agricultural production in Lhasa District
This

situation might continue for a certain period in the future. To

could not meet the basic needs of the population.

ameliorate the situation, improvement of crop production,
exploitation of livestock potential, and identification and
establishment of prospective export products should be part

of the fundamental strategy over the long term.

Changes in Average Landholdings

Land is the fundamental agricultural resource and is used to
sustain the growing population. The population size and the
land available are closely linked and they determine the level
of average landholdings. Under the law, land is the property
of the whole nation rather than of any one individual, and
collective groups or individuals can acquire the rights to use
the land. As shown in Table 16, the average landholding
pattern indicates that intensive and increasing pressures on

the limited land base are the major elements in agricultural

change. The area of land per capita, in terms of both the
rural population and the labour force, is declining. The term
"average landholding" is broadly defined as the per capita
mean landholding of the rural population or labour in the

district or county.

The inconsistent increase in population, labour force, and
arable land influenced the average holding of arable land.
The rural population, at a growth rate of 1.6 per cent per
annum, increased faster than the labour force (0.9% per
annum). However, the increase in the labour force is greater
than the increase in arable land (0.7% per annum). As a
result, the land per capita cultivated by the rural population
decreased by 32 per cent, and the land per labourer cultivated
decreased by 9.9 per cent from 1958 to 1984. In addition,
the ratio of farm labourers to the rural population increased

from 1:2.27 to 1:2.71.

In future, decrease in labourers per amount of arable land
and increase in the ratio of farm labourers to the rural

population will be more or less unavoidable.

District-wise, the ratio of population to arable land (1984)

was 10.2 persons per hectare in terms of the total population

Table 16: Average Landholding (1958 - 1984)

(ha/person)
Year Land Cultivated Grassland
Rural population Labour® Rural population Labour®

1958 0.201 0.454 223 50.3
1960 0.206 0.443 21.1 45.4
1965 0.204 0.453 19.7 43.8
1970 0.193 0.430 17.9 398
1975 0.176 0.439 16.5 41.2
1980 0.167 0.431 15.6 40.3
1984 0.152 0.413 148 40.1
Growth rate 1.2 % -0.4 % -1.6 % -0.9 %
per annum

a Labour involved in crop production.

b Labour involved in both crop production and animal husbandry.
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to total arable land and 6.4 persons per hectare in terms of
the rural population to total arable land. Compared to Tibet
and China (Table 17), the situation in the context of arable
land available per capita in Lhasa District was worse in
terms of total population and better in terms of rural

population.

Table 17: Ratio of Population to Arable Land (1984)

(person/ha)
In terms of total In terms of rural
population population
China* 100 8.0
Tibet 9.2 8.0
Lhasa 10.2 6.6

% The data for China are adapted from "China, Agricultural

Yearbook, 1985" pages 93 and 114, Agricultural Publishing
House, 1985

The ratio of rural population to arable land differs from
county to county. Table 18 indicates the distributional
patterns over several time periods. Among the counties
involved in crop production, leaving aside Lhunzhub, the
ratio of land to population is poor. The land-population ratio
in Nyemo was the worst, not only because of the greater
burden on land but also because the population has been

increasing rapidly. In the counties along the lower reaches

Table 18: Rural Population - Arable Land Ratio

(1958-1984)

(person/ha)
County 1958 1970 1984 Increase
Maizho 5.1 4.6 6.5 14
Dagze 37 3.7 4.5 0.8
Lhasa 3.5 4.8 4.5 1.0
Doilung 3.0 3.6 4.5 1.5
Quxu 4.0 4.7 5.6 1.6
Nyemo 5.6 6.9 8.2 2.6
Damxung - 28.5 - -
Lhunzhub 11.2 7.1 6.6 -4.6
*

of the Lhasa Valley, there is more arable Jand per capita, but

the situation in Quxu was also not very encouraging.

A declining trend in the ratio of grasslands is also evident.
Since the 1950s, the grassland per capita among the rural
population has decreased by 50.7 per cent, at a rate of 1.6 per
per the
decreased by 25.4 per cent, at a rate of 0.9 per cent per

cent annum, whereas, labour/grassland ratio
annum. People have less and less grassland on which to rear
their livestock. As a matter of fact, the population and the
number of livestock were increasing but the area of grassland
remained unchanged. As a consequence, hcavier pressure

was cxerted on the grasslands.

In terms of sheep units”, the ownership per capita of sheep
among the rural population and the grassland available per

sheep unit are shown in Table 19.

In the past, increasing the number of livestock seemed to be
the only way to solve the conflict between environment and
population. Natura) resources were limited to the increase in
the number of livestock in the traditional managcment
system, defined as semi-nomadic with low-grain feeding.
New techniques to improve the productivity ol the
grasslands (e.g., through irrigation, planting fodder) could
hardly be implemented in the past or even currently. On the
other hand, the growing population needed more livestock to
maintain their standard of living and for employment as well.
The growing numbers of livestock are, from certain aspects,
critical in the light of the growing population. As a matter of
fact, this results in increased pressure on the environment.
The available evidence suggests that most grazing arcas are
of

degradation (Zhang

already scriously overgrazed and arc in danger
progressive and, perhaps, irreversible
Rongzu et al. 1982). In addition, the living herds suffered
during bad weather (e.g., drought, very cold winters, etc)
owing to which the breeding rate became very low and the
death rate very high during certain years. Therefore,

fluctuation in the numbers of livestock occurred.

As the population continues to grow, the livestock per capita
tends to decreasc. Figure 10 indicates two distinct periods

with regard to incrcase in the number of livestock and in

According to local experience one catlle/yak is equivalent to 5 sheep units, one horse/mule/donkey equals 3.6 sheep units, and one

goat equals 0.7 sheep units. The calculation for total sheep units does not include swine.

4
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Table 19: Comparison of Livestock - Rural
Population - Grassland (1958 - 1984)

Total sheep Shccp units Shecp units
units per capila per/ha
(million head)  (head/person) of grassland
(ha/sheep unit)
1958 2.20 18.4 1.21
1960 2.41 19.1 1.10
1965 3.08 22.9 0.86
1970 3.18 21.4 0.83
1975 333 20.7 0.80
1980 341 20.0 0.78
1984 3.66 20.4 0.73
increase % + 06.36% + 10.87% -39.67%
Note:
1) As the average grassland per capita of the rural population
declined, the space available for living animals decreased.
The herds became more and more crowded and the burden
on grazing land became heavier, creating difficulties for
long-term sustainability.
2) The livestock per capita of the rural population has changed

or reduced litle since the mid-1960s, although livestock
numbers increased by 66 per cent.

livestock per capita. In the first period (1958-1967), the
livestock numbers (in sheep units) increased by 49.6 per
cent, at a growth rate of 4.5 per cent per annum.
Simultancously, the rural population increased by 16 per
cent, at a rate of 1.7 per cent per annum. This resulted in an
increase in the strength of the labour force and an increasing
tendency in terms of the livestock per capita. This period
can be defined as a period of rapid improvement in animal
husbandry, because of the large range of grasslands that were
exploited step by step. In the second period (1968-1984), the
increase in livestock numbers slowed down. Numbers
increased (in sheep units) only by 14 per cent, at a rate of
0.83 per cent per annum. In the meantime, the population
grew continuously; it increased by 28 per cent, at a rate of

1.55 per annum.

The second period can be defined as a fluctuating, or as a
negatively balanced, period because the livestock per capita
decreased notably. As the grassland was already fully used,
the increase in the livestock numbers was restricted by the
limited natural resources. Future prospects depend upon
intensive management of grassland rather than its mere

usage.

Productivity of Labour

The productivity of labour is usually measured by two
factors. One is the production and the other is the number of
labourers. The former relates to the general background of
development, such as social, economic, technical, and
physical conditions, the latter is linked to population and
employment. Improvements in labour productivity should
be achieved through provision of better capital inputs,
diverting some of the agricultural labour to other activities
and, on the whole, maintaining growth rate in output which

is higher than the growth rate in the labour force.

When the ratio of arable land per capita declined, the land
had to be used intensively. Labourers involved in crop
production emphasised better management to improve their
productivity. Experiences from 1958 to 1984 (Table 20)
showed that the productivity of labour increased morc than
2.5 times, at a rate;of3.6 per cent per annum. In future,
more intensive and meticulous cultivation will alsa help to
improve production. More investment in improving land

Table 20: Productivity of Labourers in Terms of
Crop Production (1958 - 1984)

Productivity
kg/labourer/

per annum

Output value yuan/
labourer/per annum

at 1980 constant prices

1958 413 : 183
1960 464 201
1970 595 269
1980 1110 461
1984 1059 458

Growth rate +3.0% +3.6%




Figure 10: Numbers of Livestock and Sheep Units Per Capita for the Rural Population (in Sheep Units)

__Number of sheep units

productivity will also help to improve the productivity of

labour.

The increase in the labour force leads to a decline in the
The fact that the

labourers have to work on less Jand with more livestock was

average grassland holding per capita.

expericnced from 1958 to 1984. The changing process of
productivity, in terms of sheep units and output value per

labourer, is shown in Table 21. Positive changes are
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Sheep units per capita

recognised. The average output per labourer, in terms of
rearing animals, increased by 25 per cent and the average
productivity per labourer increased by 69 per cent. Should
the future strategy for animal husbandry shift from raising
the number of livestock to increasing the slaughtering rate
(reaching 10 to 15% for cattle/yak, 15-20% for sheep/goats,
instead of 5.7% and 12.5% respectively as of 1984), then
the

fundamentally.

average oulput per labourer would change



Table 21:  Productivity of Labourer* in Animal

Husbandry (1958 - 1984)

Sheep units/ Output value yuan/
labourer labourer/per annum,
at 1980 constant prices
1958 322 202
1960 322 206
1970 36.8 234
1980 38.6 297
1984 40.3 341
Increasing rate + 0.86% +2.1%

*

The numbers calculated here are the total number of
labourers involved in agriculture because labourers involved
in crop production are also involved in livestock production.
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‘Sideline’ activities are not direct land-based activities.
But the

production has become more and morc important.

development of ‘sideline’ activity-based

At
the beginning of the 1970s, the productive value per
labourer from ‘sideline’ activities was about 30 yuan (at
1980 constant prices). It increased to about 60 yuan in
1980 and reached 175 yuan in 1984 (at 1980 constant
prices). It is a sign that the workers are diversifying

their occupations.

For maintaining/improving the productivity of labour,
diversion of the labour force from limited land-based
activities could be of significant importance. In doing so,
the core issue is to set up a number of activities that
can absorb the surplus labour force. Solving this issue is
not an casy task but is an important strategy for
environmentally- balanced development of the district

economy.



V. Lessons from Past Experiences

Indicators of Change and Causes of Change

This paper has discussed the general features of agricultural
development, population growth, and their interactions in
Lhasa District from 1958 to 1984. A review of the indicators
shows that many changes have taken place in the
development process. The major indicators of change and

their implications are listed in Table 22.

Looking at the changing process of agricultural production
and population, it has been noted that the impact of
agricultural development has excecded population growth.

The important features are that the living standards of the

people improved e.g., the per capita income of the rural
population increased from 125 yuan per annum in 1971 to
384 yuan per annum in 1984 at 1980 constant prices, the
productivity of the labour force increased, and the
availability of grain per capita improved. At the same time,
some problems, such as the decline of arable land per capita,

became more and more critical.

Lhasa District, the economic centre of Tibet, faces problems
of economic and environmental sustainability. In the past,
the district was not a self-sufficient area. Since the
agricultural sector dominated the district economy, the

growing population, and their increasing needs depended

Table 22: Agriculture-Population Interaction: Indicators of Change and Causative Factors (1958-1984)

Indicators

Causative Factors

1. Grain availability per capita (improved)

Arable land increased, production level improved, input

increased

urban/rural ratio

age structure

2. Grain supply and demand (shortage in supply) Limited resources, limited scope for intensive use of land,
present situation population pressure on land, unstable increase in
tendency productivity

3. Average landholding (decreased) Faster increase in population, limited land for cultivation
land cultivated per capita and grazing, domination of land-restricted activities
land cultivated per labourer
grazing land per sheep unit
grazing land per labourer

4. Livestock output per capita (relatively low) High ratio of load-carrying livestock, limited transport

and storage facilities, insufficient marketing channels

5. Output capability of labour (improved) Productive techniques improved, intensive land use
output productivity
output value

6. Agricultural income per capita (increased) Increase in production, diversified source of income (after

1980)
7. Burden of population on agriculture (increased) Urban population and young population increased the

demand on agricultural production
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heavily upon agricultural development. In future, the main
emphasis will continue to be on the improvement of
agriculture which will be the main economic resource for

soime time to come.

Reviewing the experiences in Lhasa District, we can say that

agricultural development has been restricted by the

prevailing  environmental conditions.  Improvement of
agricultural production should rely more on the integration
of agricultural and environmental management of agriculture

and of the environment.

Sustainability Assessment

Although agricultural development in Lhasa District has
significantly improved, it has not been able to sustain the
needs of its of sustainable

population. The problem

agriculture is evident from the four aspects discussed below.

First productivity -- both the labour available and the area of
land have not kept pace with the population growth and
increasing needs. Increases in the productivity of agricultural
labour permit agricultural incomes to grow quite rapidly. But
it is not easy. One reason why is that the increasing labour
force has not had enough opportunity to engage in
non-agricultural activities. Farmers arc bound to the limited
land base from generation to generation. Intensive land use
with more labour inputs has not improved Ilabour
productivily. Another reason is that the technology level and
management level have not changed basically in the past
three decades. Extensive cultivation, poor irrigation systems,
and the simple implements used have not improved the
land

productivity depends upon land availability. Expcriences

function of labour in production. Increase in
from Lhasa District show that marginal land reclamation has
been a failure. Reasonable land use needs alternative uses to

maximise land productivity.

Secondly, there is an increasing instability in agricultural
production. The production fluctuated sharply during certain
years. Natural hazards, pests, and mono-production are the
main factors in instability. In Lhasa District, the major
hazards have proved to be gales, droughts, and frosts. Gales
occur frequently from February to April (6 days a month on

average). They olten damage winter crops and grasses and
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cause the inter-monsoon drought to affect the productivity of
rainfed farming. More than 40 per cent of the croplands are
still covered by irrigation schemes. Almost every year, frost
causes a decrease in crop yields from high croplands (above
3,900 masl) and the current forecast and prevention measures
are far from sufficient. Controlling diseases (both plant and
animal) and insect pests is not an easy task because of the
shortage of agricultural technicians and the limitations of
agricultural support services. In addition, mono-cropping
sometimes results in a very sbL rp decline in productivity.
The introduction of "Fei Mai" (a species of wheat), which
brought about a sharp decline in productivity due to
widespread transmission of disease (1979), is a very good
example. It shows that diversified farming is a necessary

condition to mountain agriculture.

Thirdly, a balanced sectoral development within agriculture
has not been achieved. One reason is that different sectors in
the farming system are unevenly developed. Before 1979 the
policy stressed "grain crops as the key link", following
which large areas of marginal land and high altitude land
were cultivated. Although grain production increased to
some cxtent, the other agricultural sectors improved very
land

degradation, and this further constrained the development of

slowly. Consequently, over-reclamation caused

other sectors.
Another reason for unbalanced development in agriculture is

related the

introduction of economic reforms (1980), horticultural

to geographical differences. Following
development (fruit, vegetables) in the valley area led to a
rapid increase in rural incomes. Increases in the prices of
livestock products benefitted herdsmen in highland areas.
Recently, the discrepancies in rural incomes between
different regions has widened. Midland areas, namely the
Maizho, Nyemo, and Lhunzhub counties, have been left
behind. These areas need production readjustment in order to
improve their income levels.

Fourthly, over-exploitation of natural resources has
resulted in the deterioration of the ecology and the
environment. Soil erosion and grassland degradation are
extensive in Lhasa District. Because of the high demand
for food, croplands were cultivated year after year and this
resulted in coarser soil texture (wind erosion) and a

decline in the natural fertility of the soil. More manures



and fertilisers are needed to maintain the productivity level.
Because of the increase in livestock and hardly any
both the

productivity and the quality of grassland worsened.

improvement in livestock management,
Energy shortage is one of the key problems. In relatively
populous areas, especially around Lhasa City, soil erosion
increased more seriously. As shrubs were cut for firewood
many valley slopes quickly changed into barren land and
this process moved higher and higher up the slopes as time
passed. Grass roots in the meadows are uprooted for fuel
purposes. Ecological conservation is not a simple task,
alternatives must be found to solve the basic demands of

the population.

Issues in Development

At present, Lhasa District is not self-sufficient in basic
food supplies. The district economy has benefitted from
the ‘no-taxes in agriculture’ and the hig’iﬁ—subsidy policies
of the Central Government. Can u{e district economy
be managed to bring about sustainable development in
the future? Some issues should be considered in this

context.

As Lhasa District is a minority area, the population policy
will continue to be flexible in future. Although family
planning has been encouraged, the population growth will
definitely exceed the proposed target (1.5% per annum)
by the the

development of the district cannot depend upon a decrease

set Government. Therefore, economic
in the population growth and must concentrate on rational
management of the existing natural resources and their

development potential.

The economic capacity of a region can be seen from two
aspects. One is the self-sustaining capacity and the other is
the export capability. Lhasa District is relatively weak in the
first aspect, but it is even worse in the second. This is mainly
because of the biased policies imposed on arcas with fragile
mountain resources; policies that did not consider their many

potentials.

At present, the poncy of the Tibetan Government calls for
"developing animal husbandry first, coordinating animal

husbandry, agriculture, and forestry, corresponding to local
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conditions, and promoting multi-enterprises and cash crops"
(Zhang Rongzu 1989). In the case of Lhasa District, there
is no doubt that animal husbandry has potential, but some
problems might be worth considering in light of the policy
call to "put animal husbandry as the first priority”.

- Compared to land-based production, animal husbandry
depends upon natural conditions. The improvement of
vast rangelands in the mountain terrain, e.g., through
mobilising irrigation and increasing fertiliser use, is not

easy and has not progressed very far.

- So far, animal husbandry is prevalent in the highland
arcas, while most of the population are living in the
lower areas, especially in the valley basin areas. The
relationship between population distribution and labour
availability for animal husbandry needs to be studied

carefully.

- Crop production is unable to meet the basic needs of the
population. The foodgrain consumption of Lhasa
District bas depended heavily upon subsidies. If animal
husbandry is prevalent in the valley basin areas, the big

demand for fodder will compete with crops for land use.

- The development of animal husbandry is closely linked
to the socioeconomic situation. Changing sociocultural
practices and improving marketing systems and

transportation are not easy. They require effort, time,

and heavy investment.

The many constraints in the recent research and extension

system are discussed below.

Shortage of Manpower

Researchers and technicians (1985) account for only 0.4
per cent of the population in Lhasa District; lower than the
average for China as a whole (0.64%). Among the
researchers and technicians who arc in Lhasa District,
only 15.4 per cent are involved in agriculture (Ren
Gueling 1986), and they including 107 veterinarians, four
grassland researchers, and 64 technicians. The technical
manpower in fields other than agriculture is even more

limited.



Lack of Continued Support

During the period of the people’s commune, agricultural
extension stations were established in each county. With
changes in the production system, these extension
institutions did not operate because of lack of financial
support. They shifted their functions from extension to their
own production. Neglect of agricultural extension will

hamper agricultural development in the long run.
Inadequate Communication

Because illiteracy is prevalent in the rural areas, there is a
need for widespread demonstration and easily understood
instruction programmes to encourage farmers to adopt new

techniques of production and management.

Under the Responsibility System, farmers have a strong

incentive to make more efficient use of inputs for
agricultural production. At present, the marketing system in
Lhasa District is inadequate in terms of input. The major

constraints in this respect are discussed below.

- The input supply bas been administratively managed by
the State market through planned allocation. Because of
limitations in the input demand assessment and

distribution system, farmers are unable to purchase the

required amount of inputs.

- At present the open market (free market system) is in
operation at the subcounty level. It mainly markets
consumer goods, not input supplies. Collective or
individual trade in agricultural inputs could contribute to
household agriculture, provided that quality control can

be ensured.

- Household production also faces difficulties regarding
access to markets. In filling the gaps in input supply, the
village cooperatives could play an important role.
Houschold management in agriculture needs information
and assistance intermediate

appropriate through

institutions.

To sum up, the past successes and failures provide lessons
Lhasa

achievements are encouraging, but much more effort is

for future development in District. The past
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necessary in many fields of activity. In formulating future
development strategies, the three aspects listed below are

very important.

1. Development policies and programmes should be
linked to different sectors. Integrated development is

likely to be more sustainable in the district economy.

2 Development objectives should match the
potentials, and diversified approaches need to be
adopted in view of the extensive degradation of the
environment.

4 Public interventions should be sirengthened, new
institutions in research and extension need to be
established, and technological assistance, and
marketing systems need to be strongly supported.

Conclusions

The farming systems in Lhasa District are dominated by
agro-pastoral farming systems. This paper focusses on the
interaction of agriculture and population in Lhasa District
during the period from 1958 to 1984. The paper reviews

the and

expericnces in  agricultural development
population growth, identifies major interactions between
agriculture and population, and addresses some of the
issues raised by population-agricultural interactions in the
context of sustainable agricultural development in

mountain areas.

Lhasa District is the centre of Tibet not only in terms of
geographical location but also in the context of politics,
economics, culture, communications, and commerce. The
physical conditions in Lhasa District are characterised by
high elevation, a vast mountain terrain, and a semi-arid
and temperate climate. The land use pattern of the district
is limited by the physical environment. Crop cultivation
prevails in areas below 4,200 masl and animal husbandry
is prevalent in areas above this. Land involved in
agriculture occupies 92.6 per cent of the total area of the
district. The economic situation of Lhasa District is
relatively better than in other parts of Tibet because its
This

however, not a cause for satisfaction because it is not

level of economic development is higher. is,



yet economically self-reliant. Heavy subsidies from the

CentralGovernmentareneededeveryyear.

Agriculture plays an extremely important role in the district
economy. Since the 1950s, four distinct periods, a slave
revolution -
These

transformations had a strong influence on agricultural

society - democratic reform - cultural

readjustment, can be distinguished. social

development.

The components of agriculture in Lhasa District cover

various sectors, including crop production, animal

husbandry, forest-based activities, and fisheries. Among
these, crop production and animal husbandry are obviously

the most important.

The cropland in Lhasa District accounts for 0.9 per cent of
the total land and the predominant crops are cereals. From
1958 to 1984 the output of cereal crops increased 3.2
times, mainly because of (i) increases in arable land (from
25 thousand ha to 28 thousand ha), (ii) growth in yield
per unit area (about 1 ton per ha to 2.5 tons per ha), (iii)
changes in cropping patterns (wheat, replacing pulses,
became the second most important crop), and (iv)
changes in the distribution pattern of crops (crop
production increased more rapidly in the lower reaches
of the Lhasa Valley). The increase in crop productivity
has made a significant contribution to improvement in

overall production.

Animal husbandry, characterised mainly by semi-nomadic
herding, is the established tradition of the district. About
26,600 sq.km. of rangeland were used to support 1.46
million head of animals in 1984. In moving from the
valley floors to the high mountain lands, the significance
From 1958 to 1984, the

livestock increased by 68 per cent, at the rate of two per

of pastoralism increases.
cent per annum. Cattle (yak) represent the highest
proportion of animals and the number of sheep is
increasing rapidly. At present, the density of livestock is
higher in the lower reaches of the Lhasa Valley than in
highland areas. ‘

The population of Lhasa District, in 1984, totalled 285,591
persons, with an average density of 9.8 persons per km?.

The urban-rural population distribution was 37 and 63 per

cent respectively. From 1958 to 1984, the rural population
increased by more than 50 per cent, at the rate of 1.6 per cent
per annum. The labour force involved in agriculture
accounted for about 50 per cent of the rural population in
1984. The growth in labour force was slower than in the
rusal population, reflecting an increasing burden of
debcndency. Increases in the number of herdsmen were

greater than the number of crop farmers.

Lhasa District is not yet self-sufficient in terms of
agricultural production. The increase in food production has
not kept pace with the demands of the increasing population.
Import of foodgrains has been necessary. If the annual
increment in grain production (about 1,700 tons/per annum)
is maintained and the growth of population slightly lowered
(1.5% per annum), in future the crop production in Lhasa
District will not be able to sustain the demands of the total
population, but could, however, be sufficient to meet the

needs of the rural population.

The current land-food-population relationship reveals four
types of area - grain surplus area, grain self-sufficient area,
grain shortage area, and grain dependency area. The future
agricultural strategies for each of these areas should be
different.

The productivity per capita from animal husbandry in
Lhasa District was higher than in China as a whole but

lower than Tibet as a whole. Meat and dairy products are

traditional components of the local people’s diet.
Livestock production has further potentials for
development. The transformation from traditional

management fto commercialised production will be

important for achieving higher productivity.

The increasing pressure on the limited land base is the major
agricultural problem in Lhasa. Continuous growth in the
population brought about a decline in the agricultural land
per capita. During 1958 to 1984, the contribution per
labourer increased by about 150 per cent in crop production
and 75 per cent in animal husbandry. The future prospects
for agricultural production will also depend largely upon the

improvement in labour productivity.

Reviewing the experiences in agricultural development

and population growth in Lhasa District from 1958 to



1984, the impact of agricultural improvement has exceeded
that of populationincrease. However, certain problems have

alsobecomeincreasinglyserious.

The sustainability aspect of the development process in

. Lhasa District is weak mainly because (i) productivity,
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both in terms of labour and area of land, did not keep up with
the population growth and the increasing needs, (ii)
agricultural production is unstable, (iii) balanced sectoral
development, within agriculture, has not been given
sufficient attention, and (iv) the ecology and environment is

becomingmorefragile.



Annex

The steps involved in the calculation are given below.

1)

2)

Standardising the original data using formula:

X-X
X=T

In which X’ is the original data, X’ is the mean value
of the original data, and C is the covariance of the

original data.

Demarcating the standardised data, using the formula:
(When i =j)

B m

I = 3 .

I=lioc S iXi-XkI  (Wheni=j)
k=1

Selecting C=0.08 m=3,i,j=1,2,3...7, the fuzzy

matrix R is established as follows:

1 0614 0561 0700 0686 0915 0.834

1 0869 0914 0864 0688 0.449

1 0802 0872 0.634 0395
1 0.868 0744 0534

1 0.762 0.523

1 0.761
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3) Using Krustal’s Method, the "maximum branches" are

transferred from the fuzzy matrix.

0.834 0.915 0.762
7 1 B === 5
0.872 0.869 0.914
Ll e (- S B T
4) The dynamic classification chart is drawn.
ER N S I e FU RS T T 1T
0.9
0.8
0.7
S) If the value A is chosen as 0.84, three categories can
be classified. Including the special category -

Damxung, there are four types of land - food -

population relatjonship in Lhasa District.
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