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The effects of land use change on the eco-environmental evolution
of farming-pastoral region in Northern China: With an emphasis on

Duolun County in Inner Mongolia

LIU QUHH*YOU , TONG Yi*Pil’lg - (Research Center for Eco-environmental Sciences,Chinese Academy of
Sciences, Beijing 100085,China). Acta Ecologica Sinica,2003,23(5):1025~1030.

Abstract: The north farming-pastoral region is the most sensitive eco-environmental area in China. Land
use changes play important roles in eco-environmental evolution in this area. Understanding how land use
changes influence the eco-environmental evolution will help China to improve the eco-environmental
quality of this area and it’s neighboring areas. In this paper we use Duolun County as an example to
investigate how land use changed in the past 50 years, and how these changes affected the quality of eco-
environmental system in this area.

Duolun County is a typical region in the north farming-pastoral region, it locates in the south of the
Inner Mongolia, and about 400 km from north of Beijing. Duolun County occupies 3873 km?* land, the
annual average temperature is 1. 5°C, and the annual average rainfall is about 385. 5mm. Our study
suggests that the land use has greatly changed since 1950s, especially after 1980 in Duolun County. From

the beginning of 1980s to present, the arable land area increased from 18. 8% to 32.1% of the total land
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area, grassland area decreased from 51. 8% to 36.1%, forest area decreased from 4.2% to 2.2%. The

land use changes, the long term low input and overuse of arable land and grassland resulted in the

degradation of soils and deterioration of eco-environment. Data from 60 soil samples around Duolun county

show that most of the arable land and grassland are deficient in N, P, Zn, Mn, B, and Mo, low input and

overuse of soil resources resulted in desertification of large area of cropland and grassland, and reduced soil

organic matter and available N, P, Zn content by 20% ~50%. As a result of soil degradation, the crop

and grass yields are very low. For example, the maximum grass yield (fresh weight) was 7500, 3000 and

1500 kg/hm? in 1950s, 1983 and present respectively. The low yields require more grassland to be

cultivated to meet the growing requirement of food and feedstuff, and further deteriorate the eco-

environment. To stop the deterioration of the eco-environment, and improve the quality of the eco-

system, land potentials evaluation, and land use classifying are urgently needed.
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Table 1 Comparisons among the three largest farming-pastoral regions in Inner Mongolia
Regions Western Liaohe river Yinshan Mountain area Yellow River Watershed
Locality
f
o Number of 16 13
Counties
hm?) Farm-
(hm®)Farm-— 4 0. 67 0. 39
Land area/person
(hm?)
Grassland area/person 1.40 0-59 124
(MI/mee a0y 5013~6199 5350~5950 5950~ 6050
Solar radiation
= : a
=10C  Temperature 1945~3219 1600~ 2800 2800~3200
accumulation
(mm) Precipitation 350~450 350~400 150~400
(kg/ hm?)
photosynthesis-temperatnre 11565~16350 3163.5~3868.5 4783. 5~5631
productivity
(kg/ hm?)Yield 2700 1335 3615
kg ) Foodstuff
(k) Foodstuff/o0; o 370. 6 533.4
person
1990 ( )Mean _
income in 1990 473 396 633
0\
% 1.97 2.35 3.41
Percentage
(kg)
Flesh/person 204 31
3.1
, 1999 s b1,
8 s 125036. 7 hm?, 32.07% 140888. 9 hm?,
36.13%, 105544. 1 hm?, 27.07% , 11193. 2 hm?,
2.87%, 7254.9 hm®, 1.86% . , )
. 3 , 96% . “ (
1/3). . . .
s s 11299. 6 hm?*, 96.40% , 30.91% s
s 110501. 2 hm?, 78.43%, 28.24% 3
s 86871. 3 hm?, 82.23%, 22.28%, s
3 “ b
3.2
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Table 2 Organic matter content and availability of nutrients in different types of land use in Duolun county

(mg/kg) Available nutrient concentration

(g/kg)
Land type Organic matter N P K 7n Mn B Mo
Arable land 26.9 258.7 6.32 123.5 0.78 13.97 0.48 0. 06
Desertified Arable land 14. 4 138.1 4.95 111.9 0. 62 13.62 0.48 0. 04
Grass land 43.2 216.0 5.08 103.5 0. 60 12. 76 0.53 0. 05
Desertified grass land 13.6 145.2 2.50 135.9 0. 54 11. 25 0. 48 0. 05
5 b b b
<< >> , “ 99[2]
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