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Trend in Relationship between Water Supply Amount and
Grain Yield of Winter Wheat from 1987 to 2007

JIA Xiu— ling, MA Rui—kun ZHANG Quan—guo. YAO Yan—rong, ZHANG Li— hua
(Institute of Cereal and Oil Crops, Hebei Academy of Agriculture and Forestty Sciences, Shijiazhuang 050031, China)

Abstract: Based on research throughout the recent 20 years on cultivating techniques and physiological basis in win-
ter wheat with objective of water saving and high yielding, trend in relationship between water supply amount and grain
yield of winter wheat from 1987 to 2007 was characterized by analyzing experimental data of four typical years of 1987,
1989, 1996 and 2007. The results showed that the relations of water supply amount versus grain yield could be well fitted
by parabolic curves.Current wheat crop required much less amount of water for achieving its growing maximum yield than
that of 1980's.The water amount required for achieving its maximum yield decreased from 475 mm in 1987 to 280 mm in
2007, with a mean yearly drop of 10 mm.Meanwhile, the maximum yield level grew from 5 358.5 kg/ha to 9 240.9
kg/ ha, with an average yearly increase of 194. 1 kg/ ha. High level of soil moisture during grain filling stage was beneficial
to wheat production of 19805, which, however, led to reduced grain weight and grain yield for present wheat crop. These
changes mainly attributed to utilization of integrated water— saving management techniques, improvement in water— saving
and high yielding traits of new cultivars and enhancement in soil fertility.
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Tab.1 Treatment designs of irrigation experiments in different years
igetion Seedling Pre—winter ~ Re— green Erecting elj;:?ion Booting Healing Anthesis Grain fill Farly ripening
limes
- /nmm /nmm /nmm /mm /mm /mm /mm /mm /mm / mm
1986— 1987
0
2 04— 18 41. 1 05— 13 62.9
4 11—28 58.0 03— 10 46.0 M—07 54.0 4—24 63.0
6 1206 49.5 02—26 30.9 4—08 33.6 04—24 45.3 05— 13 62.9 05—27 42.8
7 11—28 56.0 03—27 53.0 04—07 52.0 04—24 53.0 05— 13 63.0 05—27 40.0 06—03 50.0
9 11—04 71.0 11—28 50.0 03— 10 46.0 03—27 45.0 04—07 53.0 04—24 56.0 05—13 63.0 05—27 43.0 06—03 67.0
1988— 1989
o
0
1 4—05 80.0
2 03—24 80.0 M—29 67.7
3 03—24 80.0 M—29 54.3 05— 11 8.5
5 11—25 60.0 03— 14 70.0 M—05 70.0 04—22 34.2 05— 11 62.9
7 11—25 60.0 03— 14 80.0 M—05 73.3 04—22 45.2 04—29 45.1 05— 11 78.4 05—26 71.3
1995— 199
2 03—20 78.3 04—30 68.3
3 03—20 78.3 04—30 68.3 05—29 38.2
4 03—20 78.3 04—30 68.3 05— 14 52.8 05—29 68.8
5 11—20 48.3 03—20 78.3 4—18 56.2 05— 14 52.8 05—29 68.8
2006— 2007 *
0
1 M—08 66. 1
2 04— 08 66. 1 05—03 &4.3
3 M—08 66. 1 05—03 4.3 05—24 52.5
4 03— 14 71. 4 4—08 66. 1 0503 64.3 05—24 49.5
N ., 1988— 1989 0

Note: . Yean the treatment of 0’ represents no irigation under rain sheker condition in the year of 1988—1989.
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Tab.2 Base soil fertility of 0— 20 cm soil layer for experimental fields in different years
/% / (of ke) / (¢f ke) / (mg/ kg) / (mg/ kg) / (mg/kg)
Year Organic matter Total N Total P Available N Available P Available K
1986— 1987 1.96 1.28 1. 61 90.5 9.2 122.5
1988— 1989 2.06 1.33 2. 15 114.2 4.6 169. 4
1995— 1996 2.01 1.19 1.76 77.9 43.4 104.0
2006— 2007 1.54 0.94 2. 00 69. 6 19.3 86. 2
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Fig.1 Parabolic fitting curves of water supply amount

versus grain yield of winter wheat in different years

3 J—
Tab.3 Parameters of parabolic equations by fitting water supply amount versus grain yield in different years
Year a b c .~ X,/ mm Yo/ (kg/ hm?)
1986— 1987 1462.3 16.4 —0.017 0.776 " 475. 4 5358.5
1988— 1989 5065. 3 1.8 —0.015 0.906 396. 8 7 403.7
1995— 1996 2453.4 3L5 —0.053 1000 ™ 297.9 7 142. 4
2006— 2007 6 607.7 18. 8 —0.034 0.960 " 279. 8 9 240. 9
2.2 , 1986 — 1987 .
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Tab.4 Responses of yield component to water supply amount in different years
/mm /(X 10 hm? /g
Year Irngation times Water supply amount Ear No. Ear grain number Grain wt
1986— 1987 0 147. 0 552.8 23.2 27.8
2 251. 0 586. 5 27.5 31.4
4 368. 0 711.8 24.7 26.9
6 412. 0 723.0 31.4 27.9
7 514. 0 736.9 29.7 27.2
9 641. 0 685.5 32.5 28.4
1988— 1989 0 20. 0 785.3 21.4 34.3
0 81.9 789.0 23.6 35.0
1 161. 9 1005. 5 23.4 29.6
2 229. 6 1011.5 24.6 31.5
3 298. 7 906. 5 26. 1 33.8
5 401. 2 927.0 23.3 34.2
7 557. 4 1025.0 22.3 35.9
1995— 1996 2 208. 2 729.8 24.6 38.3
3 246. 4 765. 8 23.3 39.3
4 317. 6 764.8 24.3 39.1
5 365. 8 758.5 24.2 37.6
2006— 2007 0 125. 4 714.6 29.5 36.6
1 210. 0 735.7 31.3 34.6
2 276. 1 769. 1 31.5 35.4
3 325. 6 763.2 31.4 36. 1
4 378. 5 768. 6 30.4 34.2
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