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Regional differences and reasons for farmers’ irrigation as households perspective:

A case study of Sangong River Basin

XIAO Yan-Qiu'?, ZHANG Xin-Huan', YANG De-Gang'

(1. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Uneven spatial and temporal distribution of water shortage coupled with low water use efficiency is a critical constraint
to socio-economic development in semi-(arid) regions. Using questionnaires, quantitative statistics and OLS estimation, this study
analyzed the regional differences in irrigation as affected by farmer household characteristics in the Sangong River Basin. The study
showed gradual increases in water-saving facilities and water price from the upper reaches down to the lower reaches of the basin.
Water-saving irrigation ratios were 3%, 10% and 28% in the upper, middle and lower reaches, respectively. The corresponding water
price in the upper, middle and lower reaches was <0.075 Yuan'm™, 0.069~0.075 Yuan'm™ and 0.13~0.35 Yuan-m™, respectively.
There was a gradual decline in irrigation amount and water burden from the upper down to the lower reaches. Irrigation amount in
the upper, middle and lower reaches was 18 510 m>hm™, 12 810 m>hm™ and 9 075 m>hm™>; water burden were 18%, 14% and
12% respectively. In the basin, planting structure had evolved from traditional to cash driven crops with increasingly rational
cultivation structures. Natural factors were the most fundamental reasons for differences in irrigation among different regions. The
amount of water resources, soil retention capacity, field size and fragmentation influenced not only farmers’ awareness of water
conservation, but also choices of water-saving facilities. This had led to differences in farmers’ irrigation modes, which in turn
significantly influenced local governments’ decision-makings. While local governments passed irrigation burdens to farmers by

increasing water price, they also enhanced water use efficiency and crop-irrigation demand curve by improving canal quality and
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subsidizing the costs of water-saving facilities. Empirical analysis showed that when water price rose by 0.01 Yuan-m™, irrigation
amount dropped by 484 m*hm™. By using drip irrigation, irrigation amount dropped by 1 617 m*hm™. Also by improving water
canal quality from earth to cement pavement, irrigation amount dropped by 736 m*hm™.

Key words Sangong River Basin, Farmer household, Regional difference, Irrigation amount, Water burden, Water-saving
facility, Natural factor, Planting structure, Government policy
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Table 1 Planting structures from “Local region to Liuyunhu Farm to 222 Corp” in Sangong River Basin %
Region Wheat Corn Sunflower Cotton Grape Melon and gourd
Local regions 34 23 19 1 0 8
Liuyunhu Farm 14 20 25 17 7 12
222 222 Corp 7 0 30 7 38 7
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Table 2 Average irrigation frequency and amount of different regions in Sangong River Basin
All crops Wheat Corn
Item Upper Middle Lower Upper Middle Lower Upper Middle Lower
reaches reaches reaches reaches reaches reaches reaches reaches reaches
Number of samples 77 237 330 36 56 92 29 54 52
Irrigation frequency 6.9 6.2 5.8 7.2 6.3 5.6 6.1 59 52
Irrigation amount (m3‘hm72) 18510 12 810 9075 21675 12 390 9450 13 845 12 180 9 645
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Table 3  Input-output of different regions in Sangong River Basin Yuan-hm™
Region Water Seed  Fertilizer Pesticide Mulching film Mechanical power Labor and other Total input  Total income
Upper reaches 1629 1074 1 661 185 60 1611 666 6884 12 834
Middle reaches 1383 1476 1878 228 104 1196 320 6581 18 036
Lower reaches 1346 1016 1758 372 153 1151 2277 8 069 18 629
Local regions 1298 1277 1728 179 80 1245 380 6185 15398
Construction corps 1691 930 1994 675 263 1134 4517 11204 25290
Whole basin 1391 1194 1791 297 123 1220 1365 7380 17 745
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Table 4 Proportion of drip irrigation fields in different field area intervals in Sangong River Basin
Field area (hm?)
Item 0~0.3 0.3~0.53 0.53~1.0 =1.0
Number of fields 161 161 161 161
Number of drip irrigation fields 12 18 22 57
Proportion of drip irrigation fields (%) 7 11 14 35
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Table 5 OLS estimations of irrigation amount as affected by water price changes in Sangong River Basin

T
Item Coefficient Std. coefficient T value Sig. Tolerance
Constant B 19 038.9"" 15.521 0
0: Canal irrigation; N
L e -1617.33 —-0.083 —2.181 0.030 0.959
Irrigation method 1: Drip irrigation

Water price Yuan-m™ —48358™"" -0.348 -9.125 0.001 0.959
Canal quality 0: Good; 1: Bad 735.84" 0.062 1.653 0.099 0.992

ook 10% 5% 1% *, **% and *** mean significant at 10%, 5% and 1% levels, respectively.
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