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Analysis of irrigation water requirement characteristics for wheat-maize continuous cropping
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Abstract: The data of five typical counties in Hebei plain were collected to analyses the irrigation water requirement characteris-
tics of the wheat-maize continuous cropping system. Crop effective precipitation was calculated based on a modified SCS-CN
model using precipitation, soil, crop conditions, among other factors. Crop water requirement was estimated by the Penman-
Monteith equation and crop coefficient method recommended by FAQ. Besides. the spatial and temporal distribution characteris-
tics of irrigation water requirements in different hydrological years were also analyzed. The results showed that: the crop effec-
tive precipitation, water requirement and irrigation water requirement for the whole growing period of wheat-maize continuous

cropping were 389,736 and 347 mm, respectively,in the study area, the irrigation water requirement of wheat-maize continuous
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cropping in the wet, median,and dry water year was 321,382 and 423 mm., respectively; the irrigation water requirement of win-

ter wheat was 271-350 mm, the irrigation water requirement of the whole growth period was 26 % ,26 % and 29% respectively,

in the period of turning green to jointing,jointing to heading and heading to maturity. The irrigation water requirement of sum-

mer maize was 0-49 mm accounting for 52% and 48% of the total fertility period, respectively; the spatial distribution of crop

effective precipitation was decreased slowly from west to east in Shijiazhuang and increased gradually from west to east in Han-

dan, the water requirement in three counties of Shijiazhuang was slightly higher than those in two counties of Handan, the irri-

gation water requirement had a zonal distribution in the study area.

Key words: Hebei Province; crop effective precipitation; irrigation water requirement; spatiotemporal distribution; wheat-maize

continuous cropping
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Tab. 1 Division of growth stages of winter wheat and summer maize in study area
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Fig. 1 Geographical location of the study area and

distribution of meteorological stations
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Tab. 2 Modified empirical formula for water capacity S at the root level of crops in study area
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Fig. 2 Crop coefficient of winter wheat and summer maize in study area
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Fig. 4 Spatial distribution of effective precipitation in the growing period (from 10. 1 to 6. 9) of winter wheat
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Fig. 5 Spatial distribution of effective precipitation in the growing period (from 6. 10 to 9. 20) of summer maize
during different hydrological years in study area
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Fig. 6 Spatial distribution of water requirement in continuous cropping of winter wheat and summer maize

during different hydrological years in study area
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Fig. 8 Spatial distribution of summer maize water requirement during different hydrological years in study area
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Fig. 9 Spatial distribution of irrigation water requirement in continuous cropping of winter wheat and summer maize

during different hydrological years in study area
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Fig. 10 Spatial distribution of irrigation water requirement of winter wheat during different hydrological years in study area
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Fig. 11  Spatial distribution of irrigation water requirement of summer maize in different hydrological years in study area
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Fig. 12 Spatial distribution of average annual irrigation water requirement in different growth stages of winter wheat in study area
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Fig. 13 Spatial distribution of average annual irrigation water requirement in different growth stages of summer maize in study area
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