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1
Table 1 Design and periods of water level control test on winter wheat
/mm
1 50 1d ~ —-200 5d < - 800 < -1000 < -1000 327 —4 1
2 -100 5d ~ -400 5d < —800 < -1000 < -1000 3 27 —4 5
3 -100 5d ~ -600 5d < —800 < —-1000 < —-1000 3 27 —4 5
4 < —400 100 1d ~ —400 5d < -1000 < -1000 4 813
5 < —400 -200 3d ~ -600 5d < -1000 < -1000 4 815
6 < —400 -200 3d ~ -800 5d < -1000 < -1000 4 8&—I5
7 < —400 < —800 100 1d ~ -400 5d < —-1000 4 21—26
8 < —400 < - 800 -200 3d ~ -600 5d < -1000 4 21—28
9 < —400 < - 800 -200 3d ~ -800 5d < -1000 4 21—28
10 < —400 < —800 < -1000 100 1d ~ -400 5d 5 2025
11 < —-400 < - 800 < -1000 -200 3d ~ -600 5d 5 2027
12 < —400 < - 800 < -1000 -200 3d ~ —800 5d 5 2027
< —400 < - 800 < - 1000 < — 1000
50mm 1d ~ -200mm 5d 50 mm 5d — 200 mm
16 18.0m 7.0m 3.0m
a. 8 00 500
<50 mm
b.
C.
d. 9 00 TDR
1
2.1
i H o SFW, H
Hmin SEWL :
R,
13
Lol
R, = y. = 1l Si SFW; ,  SEW, 4
n P
2

n

I

i=1

SFW, 4y SEW,

min

1+SFWiH' _VL1+SEWL~H

min

-0

i
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Y,— kg/hm* Y—— kg/hm* 9,—
6i_ L
2.2
2
2 3
R =X H k; 1+ SFW “7A; 1 + SEW, -4; 3
vy T i Lt iH, LT i Hy o
m i=1 i
Ca
ln(l +7C)/ln101 & > Ca
ki = gi ! ¢ 4
1 Ci = Ccl
Inl01 ¢ < &u
A = ( C(l)/ ' ‘ 5
1 § = Cu
ki—— i A—
— i 0~ 30cm
La— 80% .
3.1
SEW; y  SEW, 4 2.
3.
2 SFW Hmax SE“” Hmin
Table 2 Calculated results of SFW; ;, and SEW; 5 at growth stages cem/d
SFWy 5 SEW, SEWy 4 SEW, 4 SFWs 4 SEW; 5 SEWy 4y SEW,
1 121.6 31.6 2.3 0.0 3.5 18.4 0.0 172.0
2 64.9 27.1 3.2 8.0 1.2 25.8 0.0 173.6
3 78.5 5.2 23.6 0.0 0.0 16.2 0.0 143.3
4 13.5 265.8 401.6 0.0 4.3 12.5 0.0 138.8
5 16.5 301.1 205.0 0.0 53.8 3.5 0.0 129.5
6 0.0 346.5 166.2 0.0 25.5 18.1 0.0 156.4
7 0.0 378.3 0.0 0.0 560.6 0.0 0.0 4.8
8 23.1 338.2 1.3 4.2 362.4 0.0 0.0 60.7
9 27.4 253.4 3.4 0.0 366.0 0.0 21.7 57.0
10 21.3 336.9 4.2 21.9 4.9 40.1 469.7 24.3
11 25.3 316.1 0.9 0.0 13.3 26.3 154.2 23.4
12 4.3 395.7 2.3 35.6 0.0 71.5 276.1 30.7
38.2 173.2 50.5 33.5 26.3 16.7 0.0 73.7
3.2
2 3
2 3 2 3
n1
InR, = - > pln 1+ SFW, 4 L@ln1+SE W, 6
— P
n n n n
InRy =~ X pln 1+ SFWy 4 D5k = 2 0,In 1+ SEW, — + >)Ina, 7
i=1

i=1 i=1 j=1
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3

Table 3 Correction coefficients of soil water content

ki A1 ky Ay ks A3 ky Aq
1 0.928 0.962 0.966 1.000 0.950 1.000 1.000 1.000
2 0.956 0.967 0.989 0.979 0.977 0.999 1.000 1.000
3 0.948 0.971 0.991 1.000 0.955 0.983 1.000 1.000
4 0.948 0.973 0.942 1.000 0.947 0.974 1.000 1.000
5 0.939 0.974 0.976 1.000 0.961 0.989 1.000 1.000
6 1.000 0.965 0.981 1.000 0.961 0.992 1.000 1.000
7 1.000 0.964 1.000 0.994 0.941 1.000 1.000 1.000
8 0.945 0.963 0.977 0.981 0.975 1.000 1.000 1.000
9 0.943 0.965 0.974 1.000 0.970 1.000 1.000 1.000
10 0.934 0.970 0.979 0.978 0.965 0.982 0.924 1.000
11 0.935 0.974 0.980 1.000 0.975 0.997 0.974 1.000
12 0.943 0.959 0.973 0.985 1.000 0.983 0.995 1.000
0.950 0.956 0.965 0.985 0.974 0.933 1.000 1.000
4
Table 4 Parameters of water-level production
SFW, SEW, , function for winter wheat
b b M in
6 1 !
7
4.
) 0.009 143 0.001 891 0.003251 0.026571
R*=0.719 0.037878  0.026066  0.019456  0.056227
F=13.74 > FO.OS 8 3 =8.85 0.026192 0.019458 0.011336 0.059515
R2 _ 0.016782 0.012347 0.007 161 0.009732
0.761 F=15.77>Fy0 8 3 =8.85
6
7
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Experimental study of water-level production function for winter wheat under
controlled drainage conditions

SUN Tao' YU Shuang-en' > HE Miao-miao' SUN Tian-Iu’
1. Key Laboratory of Efficient Irrigation-Drainage and Agricultural Soil-Water Environment in Southern China
Ministry of Education  Hohai University ~Nanjing 210098  China
2. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China
3. Nanshantai Electric Power Irrigation Management Center of Zhongwei City —Zhongwei 755000 China

Abstract In order to investigate the relationship between the groundwater depth and yield of winter wheat a water level
control test on the winter wheat was carried out in evaporation-infiltration test pits based on control indices including the
descending velocity and the suitable depth of the groundwater. Through theoretical analysis and numerical calculation

the water-level production function for the winter wheat under drainage conditions was developed. With consideration of
the coupling effect of the root-soil water content and the groundwater level on the yield of the winter wheat the water-
level production function for the winter wheat under controlled drainage conditions was established with the soil water
content considered to be the correction coefficient. The results show that under the waterlogging conditions the growth
periods of the winter wheat diminish in the following order the jointing and booting stage the sprouting and blooming
stage the milky ripe stage and the tillering stage and under the drought conditions the growth periods of the winter
wheat diminish in the following order the sprouting and blooming stage the jointing and booting stage the tillering

stage and the milky ripe stage.

Key words winter wheat water-level production function correction of soil water content farmland drainage

controlled drainage



