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Study on the Mesoyield and Low-yield Land
in Altay Prefecture, Xinjiang

Abstract

Located in the farthest northern part of Xinjiang, Altay Prefecture borders on
Kazakhstan, the Russian Federation and Mongolia to its west, north and east re-
spectively . Its total area is 11.7699 X 10* km?, it is an important production base of
animal husbandry and a reserve base of nonferrous metal minerals in China and still
relies on agriculture mainly at present. In the prefecture the mesoyield and low-
yield land has an extensive distribution, a large area, the multiple formation causes,
typicality and strong representativeness in Xinjiang. The book is written based on
the collection of reference materials, field investigation, mapping of the types and
evaluation of the mesoyield and low-yield land, and analysis of water and soil sam-
ples. Its main points are as following:

1. The distribution of mesoyield and low-yield land is extensive and its area is
large. The mesoyield and low-yield land is distributed in all counties and one city of
the prefecture, the total area is as large as 103 380.6 hm” and occupies 75.8% of
the total area under cultivation.

2. The yield of mesoyield and low-yield land is low and the proportion of the
area of mesoyield and low-yield land is high. The average per unit area yield of
wheat was 2 916 kg/hm? in the six counties and one city during the period from
1990 to 1997, so the yield of 3 000 kg/hm? is regarded as the general yield, and
the areas where the yield of wheat is below 3 000 kg/hm?, stably exceeds 25% of
this yield (3 750 kg/hm?) in successive three years, and can exceed 25% of this
yield (3 000~3 750 kg/hm?) are regarded as the low-yield areas, high-yield areas,
and mesoyield areas respectively. According to these classification indexes, totally
33 townships belong to the mesoyield and low-yield areas and occupy 76.7 % of the
total townships of the prefecture.

3. The main affecting factors of the mesoyield and low-yield land and their

types are multiple. There are 8 causes of making poor yield, which include the poor
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quality and composition of soil, salinization, cultivated-damp soil, sand drift, slope
cultivated land, drought and shortage of water, low temperature, and extensive
cultivation. According to these, 8 classifications and 17 subclassifications of soil are
classified, and their characteristics are discussed.

4. Land quality is considered at first in evaluation of the mesoyield and low-
yield land, then the cultivation level. The evaluated results of the cultivated land
quality are revised by on-the-spot investigation. By taking Arweitan Township as a
case study, the mesoyield and low-yield land in Altay Prefecture is evaluated based
on the evaluation system.

5. The laboratory-tested results of the soil samples are as follows: a. most of
the soil structure is harmful, i.e. the thin soil layer and the much sand-gravel soil;
b. it is in shortage of nitrogen, phosphorus and potassium in soil, which is different
from the conclusion of “it is in shortage of nitrogen and phosphorus but in surplus of
potassium in soil” reached in the 1980 s; ¢. it is in shortage of some trace ele-
ments, such as zinc, molybdenum, boron, manganese and iron in soil, which pro-
vides the scientific data for applying the fertilizer of trace elements.

6. The reduction of crop yield and bad harvest are often caused by shortage of
water duo to the temporal and spatial unevenly-distributed water resources, back-
ward irrigation works and irrational water consumption. For these reasons a study
on the utilization of water resources and on the countermeasures is carried out, and
some measures are put forward; a. to dredge and complete the irrigation and
drainage ditches; b. to develop the natural-pressure sprinkling irrigation in the
piedmont zone by using the mountainous reservoirs, and to implement the “well ir-
rigation and well drainage” in the riparian areas and the depressions where the
drainage is difficult; c. to economize water, to develop the water-economizing agri-
culture, ensure the water consumption for the ecology, etc.

7. Aiming at the situation of low yield of crops caused by the irrational struc-
ture and distribution of planting industry, it is put forward that: a. the distribution
should be carried out in line with the local conditions, for example, bean or pea crop
should be grown in sand land and paddy should be grown in clay land; b. for the
low-temperature mountainous regions and slope cultivated land, it is suggested to
withdraw from farming to animal husbandry so as to conserve water and soil; c¢. for
the structure of planting industry, it is suggested to reduce the sown area of cereal
crops and enlarge the growing area of industrial crops, green manure crops and al-

falfa. The growing area of cereal crops will be reduced for 5.08% and that of in-
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dustrial crops will be enlarged for 7. 84 % in 2010 than that in 1997. Rotation of
crops will be implemented and the structure of planting industry will be gradually
rationalized. Thus, the purpose of growing crops in line with the local conditions,
increasing per unit area yield, forming characteristics, and raising economic returns
will be achieved.

8. Formation of mesoyield and low-yield land is related to natural factors, such
as morphological conditions, physical and chemical properties and fertility of soil, a-
grometeorological disasters, water sources, weeds in field, and plant diseases and
insect pests, and is also affected by artificial factors, such as the extensive cultiva-
tion, low use rate of improved varieties, ineffective prevention and control of
weeds, plant diseases and insect pests, irrational structure of planting industry, cul-
tivated-damp soil, swampization and salinization caused by irrational irrigation, low
degree of field network of tree lines, and poor quality of agro-ecological environ-
ment. The formation of mesoyield and low-yield land is a result of the synthetical
impact of natural and artificial factors.

9. The transformation ways of the mesoyield and low-yield land are to improve
the quality of cultivated land and raise the planting level. The measures include
three aspects, i.e. the administrative, engineering and biological measures. The
transformation models are different from the different types. The transformation
order is determined by the difficult degree of the main impact factors of mesoyield
and low-yield land. Transformation of the mesoyield and low-yield land affected by
single factor is easier than that affected by two or more factors, so it should be pri-
orly considered in making the planting of transformation of the mesoyield and
low-yield land.

10. By using the analyzed results of trace elements in soil, the experiments of
applying the fertilizer of trace elements were carried out in 1999, and the results
show that the yield of wheat, corn, soybean, kidney bean and oil-bearing sunflower
seeds were raised for 11.37, 12.35, 16.7, 14.7 and 13.9% respectively. By co-
operating with Urumgqi Boda Institute of Biotechnology, a formula of effective fer-
tilizer of trace elements has been formulated, the fertilizer has been produced in
batches and spread in Altay Prefecture, and an obvious yield-increasing result has

been achieved.
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45626, KHPRPLEIRE 3048 &, /NEINIEIRE 2 792 &, RIEHREZN P 995 &, K&
FI7KIE 826 &, BRAUWEINL 307 &, RABEIRE 724 i, RAHE 122 417.8 kW, &
BB AE L R R 47.94% , PIA KIE 44 BB, BIER 6. 7153 x 10° m®, ME WK E K
16 297.7 km, HhF XRFEK 5 477.5 km, HEE 4 828.7 km, A NI 832 IR, HfEHE
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