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Simulation for Regional Water Consumption and Optimization
of Irrigation Schedule for Winter Wheat in North China

PENG Zhigong'®> ZHANG Baozhong'®> LIU Yu'? CAI Jiabing'® WANG Lei'"> DU Lijuan'"
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China
2. National Center of Efficient Irrigation Engineering and Technology Research-Beijing, Beijing 100048 , China)

Abstract; The relationship between grain yield response of winter wheat and soil water under different
soils was simulated based on the calibrated Aquacrop model, and the expansion at regional scale was
conducted to the results from the model simulation, combined with the soil distribution and the actual
planting of winter wheat in Daxing District, Beijing, on the basis of which the variations of the water
consumption, the yield and the water productivity of winter wheat under different irrigation schedules were
analyzed, and the deficit irrigation schedule for winter wheat that was suitable for the actual situation of
the water resources in North China was recommended. The results showed that the application of
Aquacrop model can better simulate the dynamic changeable process of the soil moisture and the canopy
coverage during the growth period of winter wheat as well as the biomass and the yield, and the calibrated
model can be used to study the relationship between grain yield response of winter wheat and soil water.

When the irrigation quota was within the range of 300 mm, the water consumption was increased with the

Wk H . 2017 —08 =25 & 18] H 3. 2017 — 09 — 24

ELTE oK RK R B8 B A RHI AL % 2% 00 (15 A REBF KY1740) UK B2 35 HE A7 Al BHIF 4 99 (201501016 201501017 ) Fi
S K O SS90 5 i 5 T4 92 505 A BF991 H (2016TS06)

e BA: WEON(1975—) 5 F5 % TRIT M-+, £ 3 M 34l K 5 B E , E-mail; pengrhg@ iwhr. com

AR e (1981—) , 5, SRS RS O TR, M-k, 3 MW K MR B 5 B A BF 9, E-mail : zhangbz@ iwhr. com



5 113

L) A At IR XA/ S DXIRE K A UL T TR R BE ARG A

239

increase of irrigation amount; under the condition of the same number of irrigation times, the difference of
the water consumption was significant due to the variation of the transpiration amount since the irrigation
date was different. Under the same treated conditions, the yield was higher in the years with excessive
precipitation on the whole, while the yield was increased with the increase of irrigation amount under
different treated conditions; with the same irrigation times, the selection of irrigation date for key growing
stage was essential to the yield formation of the winter wheat and the increase of water productivity. Based
on the principle of production-increasing and efficiency-improving of the winter wheat, in the case of the
irrigation for one time, the key guarantee should be on the water demand for the jointing-heading-stage;
in the case of the irrigation for two times, the key guarantee should be on the water demand for the
returning-green-jointing stage and heading-milky-ripe-stage; in the case of the irrigation for three times,
the key guarantee should be on the water demand for the returning-green-jointing stage, the jointing-
heading-stage and the heading-milky-ripe-stage. Aiming at the actual situation of the serious shortage of
water resources in North China, it was recommended that the deficit irrigation schedule with two times of
irrigation should be adopted for the winter wheat in Daxing District, Beijing, which can reduce the
irrigation quantity and water consumption respectively by 140 mm and 65 mm to ensure 75% of the yield,
compared with the condition of the irrigation for four times. Thus it can be seen that the selection of
proper deficit irrigation schedule can greatly reduce the regional irrigation amount and water consumption
in the areas of shortage of water resource similar to North China, which had important practical
significance in stabilizing the yield of winter wheat and conserving water sources in the region.

Key words: winter wheat; Aquacrop model; yield; water consumption; water productivity; deficit

irrigation schedule
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Fig.1 Weather parameters during winter wheat growth period
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Tab.2 Scenarios of irrigation schedule
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Tab.3 Soil particlesize distribution in Daxing District %
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Fig.2 Comparison between simulated and measured values of soil water content
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Comparison between simulated and measured values of canopy cover
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Fig.5 Water consumption under different irrigation schedules during winter wheat growth period
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Fig.8 Water productivity (WP) of winter wheat under different irrigation schedules
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