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Table 1 ~ The economical benefits compare of different crops

in farmland( yan/ hm?)

5790 10 365 12 690 28 830

7980 44 625 64 215 189 135

2190 34 260 51 525 160 305
1 15.6 23.5 73.2
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Table 2 The Optimization Results of Agriculture Land Use in 2010 in Taojiang County( hm?)

2001

2010

2001

(%)
(X1) 28 794 31570 9.6
(X 1) 11 616 14 136 21. 7
(X2) 5955 44.9
(X4) 5334 60. 2
(Xs) 117 047 108 200 -1706
164 897 165 195 0.2
( ) 31 488 38 463 22.2
2 , 2010 . ,
2001 0.2 %, 4 »
22.2 %, 10 % 57 % 75 %
. (48.3 %)
2001 370 kg/ a 450 kg/ a 55.3 %

2

15°

52.4 %
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Land-use Structure Optimization on Agricultural Sustainable Devel opment
in Taojiang County, Hunan Province

SUN Jia, WANG Kairong, XIE Xiaoli
( Institute of Subtropical Agriculture, the Chinese Academy of Sciences, Changsha 411025, China)

Abstract: Sustanable utilization of natural resources is a primary rule for the optimizing land collocation. The
optimal collocation of land use is an important way to realize sustainable development of regional agriculture. A-
groforestry is a traditional way of land use and is recognized by people since 1970s as a sustainable way of land
use and an acceptable model for modern agricultural development. Based on field investigation and governmental
statistical data, the authors analyzed the natural collocation status of land resource and land use structure of dif
ferent gradient in Taojiang county, Hunan province. Results showed that the area of cultivated land reduced
consistently during the recent 40 years, and the area of fruit garden was also reduced during the recent 20 years,
Insufficient utilization of freshwater for fishery and extra rate of forest land in 5°~ 15 slopes are the main issues
in current land utilization and agriculture development of Taojiang county. Unreasonable land use affected the
benefit exertion. According to the natural status of different gradient land collocation and the requirement of
grain supply safety and forest land demand, the authors have made a program for the optimizing of agricultural
land resources by 2010 in Taojiang county by ways of linear programming methods, bound for objective fune-
tion, such as the area of fruit garden, cash crops and freshwater fishery. The objective function maximized the
net profit of agriculture land. The simulated results show ed that the total area of agriculture land would only in-
crease by 0.2 % on the base of 2001 while the total net profit of agriculture industry can be increase by
22.2 % . By 2010, the rates of land use for cereals, cash crops, fruit and tea gardens, forest land, and freshwa
ter fishery will increase by 9.6 %, 21.7 %, 44 9%, — 7.6 %, and 60. 2 % respectively. T he optimized land
use structure would not only improve the economic benefits of land, but also ensure the output of sufficient farm-
ing production and allow the returns of farming land to forestry and/ or grassland in the slopes with the gradient
larger than 15°. Hence, people would receive a higher economical, social, ecological profit and encourage sus-
tainable agricultural development by the optimization of the land use structure. In this paper, the authors also
had some comments on the realization of sustainable agricultural development by building up agroforestry ecosys-
tems based on the features of land resources with different gradient. That is to increase multiple-cropping index;
to develop high efficient farming systems, such as“ gram-cash crop-forage crop’ system, “field crop-animal hus-
bandry-fishery” system, “forest-orchardgrass” system in the lands with gradient less than 5°. On lands with
gradient of 5~ 15°, it suggested to develop a “forest-orchard-cash crop” and “crop-grass” complex farming sys-
tems . On lands with the gradient larger than 15°, the suggestion is to return land from farming to forestry or

grassland.
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