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Soil moisture consumption and replenishment in winter wheat land
under the conditions of precipitation change in loess plateau

CUI Ya-giang'”*, ZHU Yuan-jun' >’
(1. State Key Laboratory of soil erosion and dryland agriculture, Northwest Agriculture and Forestry University, Yangling ,
Shaanxi 712100, China. 2 College of Resources and Environment , Northwest A&F University , Yangling 712100, China ;

3 Institute of soil and water conservation, Chinese Academy of Sciences, Yangling, Shaanxi 712100, China)

Abstract; The soil water consumption and replenishment was the combined action of crop water use and precipi-
tation, it was possessed important value for estimation and prediction of soil water resources. In this paper through
the artificial real-time precipitation allocation experiment, has researched the soil water change rate, consumption
depth and soil water balance status under three precipitation conditions as; normal precipitation ( Ry ), precipitati-
on increased 1/3 (R,,,;) and precipitation decreased 1/3 (R_, ;) of winter wheat land in loess plateau. The results
indicated that; The soil water storage in 0~3.8 m depth was reduced with the velocity of 91.85mm « a™' and 109.
39mm + a”' for the treatments of R and R_,;, but for the treatment of R,,,,, Soil water storage decreased at the
speed of 48.94 mm - a~' within 0~3.0 m depth and increased within 3.0 ~3.8 m depth with the velocity of 17.39
mm + a”'. Increasing of precipitation makes the supply of soil moisture more frequent, thus reducing the temporal
and spatial variation of soil moisture. When the soil water content before sowing was sufficient and the precipitation
in growing season was more rich, the soil water consumption depth for each treatment was shallower, on the contra-
ry, the consumption depth was deeper. During fallow period, the transformation efficiency of precipitation with the
soil water consumption rate was appeared an extremely significant exponential correlation.

Keywords: loess plateau, precipitation change, soil water storage, winter wheat
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Table 1 The soil water change rate under different
precipitation conditions
R em [%KALFE Precipitation treatments
Soil depth R, Rox R,
0~100 22.08 22.39 37.91
100~200 18.66 49.32 48.51
200~300 8.20 14.75 15.60
300~380 -17.39 5.39 7.37
0~380 31.58 91.85 109.39
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Fig 5 Soil moisture distribution dynamics in soil profiles under different precipitation conditions
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Table 2 Soil water balance characteristics under different precipitation treatments
Kk Ab 3 2014-2015 A= K3 2015 fRIAZ 2015-2016 = K3 2016 fRIRZ
Precipitation Growing season Fallow season Growing season Fallow season/mm
treatments P AW P AW P AW P AW
Ry 354.27 -97.20 296.27 80.87 287.73 -234.20 479.07 189.44
R 265.70 =79.77 222.20 29.01 215.80 -146.13 360.20 129.18
R_,; 177.13 -146.04 148.13 43.78 143.87 -110.87 241.33 101.35

. P-FEAKE  AW- 136K B AR fb . Note: P—Precipitation; AW—-Change of SWS,
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Fig. 7 The relationship between the soil water consumption, replenishment with winter wheat yield and biomass
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