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Table 1 Average water consumption for winter wheat in different developmental stages in Xifeng area

(mm) 27.7 37.5 14.3 65.2 87.0 108.3 340.0
(mm/d) 1.5 1.0 0.1 1.5 2.9 2.8 1.6
(mm) 37.3 74. 1 161.3 124.9 104. 4 145.9 647.9
(mm/d) 2.6 2.0 1.4 2.8 4.8 4.5 3.0
(%) 0.6 0.5 0.1 0.5 0.6 0.6 0.6
= /
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Table 2 Com parison of water consumption between dry/ wet year types for winter wheat

(mm) 26.1 24.9 17.4 41.7 26.8 35.6 162.5
(mm) 24.7 30.0 16.5 60. 8 67.5 94.6 294. 1

0.59 0.39 0.09 0.43 0.54 0. 62 0.44
(mm) 27.6 44.5 9.3 56.9 120. 8 25.4 285.0
(mm) 28.1 75.2 18.9 68.2 97.4 114.6 402. 4

0.70 0.72 0.12 0. 68 0.72 0.71 0.71
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Table 3 Change in soil moisture in different stages for all concerned years mm
1981 1982 - 1.3 -20.3 - 6.5 - 32.7 - 60.6 -25.6 - 146.4
1982 1983 -2.3 - 18.9 - 18.6 15.4 43.2 - 28.6 -9.8
1983 1984 8.6 - 43.5 -7.5 - 45.3 - 33.7 -17.1 - 138.5
1984 1985 - 48.9 -9.0 - 4.5 -49.5 -13.1 16.5 - 108.5
1985 1986 16.5 - 26.1 -0.5 -30.3 -59.0 - 16.9 - 116.3
1986 1987 - 8.1 -3.3 0.9 -5.8 - 31.5 2.1 - 45.7
1987 1988 -20.4 57.4 21.4 -51.2 -22.8 -12.3 -27.9
1988 1989 19.1 - 37.8 5.4 -4.3 - 81.5 - 36.5 - 135.6
1989 1990 18.9 18.0 -5.2 -23.3 -21.3 - 31.0 -43.9
1990 1991 -20.7 -15.9 -9.7 -27.9 -15.3 43.9 -45.6
1991 1992 12.2 -23.8 8.2 -20.7 - 30.1 - 7.7 - 61.9
-3.5 -11.2 - 1.5 -25.1 -29.6 -10.2 -80.0
3.3
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T able 4 Soil water percolation in different stages for all concerned years mm

1981 1982 1.49 1. 87 3.55 1.49 1. 00 0. 00 9. 40
1982 1983 0.26 0.35 0.42 0.24 0.48 0. 69 2.44
1983 1984 6. 00 4.30 5.36 0. 89 0. 06 0.03 16.91
1984 1985 1.17 0.57 8.50 0.33 0. 04 0.08 4.69
1985 1986 2.45 1.74 5.40 1.26 0.16 0.22 11.03
1986 1987 0.02 0.03 0.05 0.41 0. 00 0. 00 0.51
1987 1988 0. 00 0.03 0.72 0.23 0.03 0.01 1.02
1988 1989 0.83 1.17 0.95 0.36 0.02 0. 00 3.33
1989 1990 0.11 0.08 1.05 0.17 0. 09 0.02 1.52
1990 1991 2.35 4.41 3.41 1.57 0.13 0.42 12.29
1991 1992 0.09 0.15 0.32 0.18 0.02 0.01 0.77

1.34 1.34 2.16 0. 65 0.18 0.12 5. 81

s 1990
( - ) ( 5)
5 1990 -

Table 5 Soil water use capacity for winter wheat during green returning to maturity in 1990

(em) (mm) (mm) (mm) (mm) (mm) (mm) (%)
0 20 35.53 45.90 27.25 19. 10 0.45 26. 80 75
20 50 60. 78 42. 80 9.94 25.20 0.00 9.90 47
50 100 87.49 73.50 22.30 53.10 1.90 20. 40 23
= - . = /
5 , 0 em 20 em R 75 % ,20 cm 50 ¢m
, 47 % Oecm 50 em ,
s
6 )
1 450 kg/hm®, 40 %, 1 036 kg/hm”’, 30 % ,
6
Table 6 Yield, water consumption and water use efficiency
(kg/hm?) (mm) (mm) (mm)
2 240 84.6 152.5 294. 1 0.51
3 690 33.1 284.5 402. 4 0.61

3 276 90.0 207.2 340.0 0. 64
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AY= 2 100 kg/hm?* K= 0. 90,

r=0.958,
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T able 7 Parameters” value in winter wheat yield— water consumption model
N A X A3 N A
0.11 0.27 0. 05 0.35 0.48 0.56
7 ,K=10.9 s
2
’ A ’
2
o o 2
2
8 p

Table 8 Comparison between actual and modeled yield for winter wheat kg/hm’

1982 1983 1984 1985 1986

1987 1988 1989 1990 1991 1992

2814 296 2997 3087 3179

3270 3360 3450 3543 3633 3725

285 2918 2972 3024 3078 3131 3183 3236 3290 3342 3 396

, 1992, 329 kg/hm’,

)
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WATER CONSUMPTION AND ITS IMPACT ON YIELD
OF WINTER WHEAT IN XIFENG

SHEN Shuang-he
(Department of Environmental Sciences, NIM, Nanjing 210044)
GAO Weiying
(Shaanxi Institute of Meteorological Sciences, Xi‘an 710015)

LI Bing-bo

(Jiangsu Academy of Agricultural Sciences, Nanjing 210014)

Abstract: In this paper, water consumption was estimated for winter wheat based on water—
balance equation. Data used for the estimation are meteorological elements, soi moisture,
phenological dates and yield, coming from Xifeng A grometeorological Experimental Station,
Gansu Province. Regular patterns both of the water consumption for winter wheat and of
soil moisture change were brought to light and water deficiency was analyzed with respect to
its amount and temporal distribution. A yield-water consumption model was established for
winter wheat through regression modelling and the critical water period of its yield formation

was defined for the area.

Keywords: winter wheat; water consumption; yield-water consumption model



