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Evaluation of irrigation water requirement of winter
wheat using the CERES - Wheat Model

—A case study in Henan Province

ZHAO Hai-yan', HOU Mei-ting”, WANG Zhi-wei'
(1. Shanxi Climate Center, Taiyuan, Shanxi 030006, China;
2. China Meteorological Administration Training Centre , Beijing 100081, China)

Abstract: Soil water balance of CERES — Wheat was assessed for Zhengzhou of Henan province. Based on valida-
tion of water balance, daily weather data of 16 stations in Henan to model irrigation requirement of crop during 1961—
2009, and temporal and spatial characteristics of irrigation requirement of crop were analyzed. Irrigation requirement at
every stage was compared between the northern and the southern regions in Henan. The results showed: (1) the irrigation
requirement of crops in the northern regions was more than that in the southern regions in Henan, with irrigation amounts
being 307 ~ 499 mm for dry years,256 ~ 432 mm for normal years, and 169 ~ 372 mm for wet years; (2) irrigation re-
quirement of crops showed decreasing trend in most of the eastern region. Significant correlation between irrigation re-
quirement and evapotranspiration existed; (3) The irrigation requirements reached the highest level in the apical spikelet
formation and mature period; in some year with less precipitation, the winter wheat in the southern regions is similar to in
the northern regions. Even for years with more precipitation, irrigation requirement was necessary at the stage apical
spikelet formation.
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SW1D 0~5 —
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Table 3 Correlations between irrigation requirement of crop and Et and precipitation

Actual
evapolranspiration

Wi (ST

Stations Precipitation

Actual
evapotranspiration

w4 (N

Stations Precipitation

ZBH Anyang -0.556" " 0.864" "
B % Xinxiang -0.602" " 0.804" "
=110 Sanmenxia -0.486" " 0.771° %
FSEG Lushi -0.573"" 0.819"~
i Mengjin -0.348" " 0.774"*
ZE)I| Luanchuan -0.604" " 0.583"~
HM Zhengzhou -0.575"" 0.829" "
B Xuchang -0.684" " 0.725""

F4] Kaifeng -0.640" " 0.810"~
I BH Nanyang -0.542" " 0.755" "
F - Baofeng -0.561" " 0.836" "
PE4E Xihua -0.674" " 0.825""
B )5 Zhumadian -0.675" " 0.739" "
& PFH Xinyang -0.593" " 0.760" *
T . Shangqiu —0.741% " 0.845" "
&4 Gushi -0.652" " 0.785" "

Ve % KW P<0.01 BEATF
Notes: * * showed significant level at P <0.01.
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Table 4  Iirigation requirement, precipitation and evapotranspiration in typical years
i )y PR/ T/ HEHCR /o i
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%[ Anyang 1989—1990 293 262 467 56
“Z A Anyang 1995—1996 483 113 536 21
F P Nanyang 1997—1998 183 315 416 76
®FH Nanyang 1977—1978 455 157 511 31
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Fig.7 lirigation requirement, precipitation and evapotranspiration in typical years of Nanyang in Henan
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