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The growth drag of water resources to the agricultural

development in inland of arid regions
—An empirical study for the middle stream of Heihe River

LIU Qi-Jun, LI Zhao-Nan
(School of Economics of Bei fang University of Nationalities , Yinchuan, Ningxi 750021, China)

Abstract: Water resources shortage is a key restrict factor for the agricultural sustainable development in inland of
arid regions. In this paper, based on the concept model of growth drag by Romer, have measured the restrictive degree of
water resources shortage to agricultural production in inland of arid region, taking the Minle County and Linze County in
the middle stream of Heihe River as the typical research areas, by using the agricultural production data of 2000—2010.
The results showed that: The average annual increasing growth rates of total agricultural output value in Minle County and
Linze County was lower than the previous year 0.9979 and 0.6228 percentage respectively, because of water resources
restraint. On the basis of these, was systematically analyzed the influence factors to growth drag, finally from the five as-
pects as improving the water saving establishment, structuring the long mechanism for irrigation and drainage installa-
tions, developing the feature water saving agriculture, increasing the social management level for the water resources and
constructing the atmosphere of water saving society, put forward the related policy suggestions for how to reduce the re-
striction of water resource shortage to agricultural development in this regions.
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Table 1  The estimated values of model parameters for the Minle County and Linze County

IR B Minle County

I3 & Linze County

% s L
ﬁiﬁdﬁ‘f R Bl t — Statistic P R bR t — Statistic P

Coefficient SD P value Coefficient SD P value

InK 0.1599 0.3227 6.6943 0.0005 1.3958 0.2203 6.3373 0.0007
InW 0.2653 0.0839 3.1621 0.0195 -0.3679 0.2144 2.7162 0.0137
InT 1.5742 1.2605 1.2489 0.0458 0.3196 0.3791 1.8431 0.0315

InL 0.5441 3.2234 0.1688 0.8715 -0.1115 0.8309 -0.1342 0.8976

c -13.5231 10.5336 -1.2838 0.2466 -2.6296 1.1996 -2.192 0.0709

R 0.9908 F - statistic 161.9992 0.9578 F - statistic 34.0726

Adj R? 0.9847 Prob(F - statistic) 0.000003 0.9297 Prob(F - statistic) 0.00029

D-Ww 2.1771 2.007
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Table 2 The model variables and their predicted effects

fi R iR T RO
Variables Sign Expected effect
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AERETR it /mm 1 _

Annual preipitation
Mook i oK Bt L %

Percentage of surface water of the total
water supply

ARG G At/
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AEHIRIE/C

Annual average temperature

4 H FERF %0 Sunshine hours/h

X4 +

xs +
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Table 3 The estimated values of model parameters of the Minle County and Linze Counties

R B ZHUETHA Estimated values of Minle County

I PE B2 H00 A Estimated values of Linze County

W M s A WA FH i o
Variables Coefficient SD of elasticity Variables Coefficient SD of elasticity
X2 0.006 0.0202 0.1031 Rain -0.017 0.2388 -1.1676
X4 0.259 0.3419 0.4582 Sun 0.260 0.0321 6.0261
X6 -0.270 1.763 - 4.0661 Well 0.023 0.4213 0.5718
X10 0.036 0.1376 0.1068 Seed 1.132 0.4200 7.7981
X -0.040 0.0229 -0.4816 WUE -0.091 0.1052 -0.5784
pan 1.045 0.2582 7.7382 CP 1.103 0.2359 5.1535
ap 0.078 0.0263 ag -2.786 0.5983
R? 0.7280 R 0.7110
Adj R? 0.7070 Adj R? 0.6780
F-statistic 51.3510 F-statistic 45.9850
D-W 2.0930 D-W 1.8950
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