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Fig.1 Processes to determine the optimal irrigation

scheduling using the Excel solver
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Tab.1 Excel sheet used for the optimization of deficit irrigation ( Part)

B C D E F G H 1 J K L M N
1 D t E, K, P %; k, Z(1) Alt) W K, E Q y
2 0 2 2 0.008 2 1. 000
3 3-6 1 1.35 0.17 0 0.23 0.008 9 0.0007 317.0 1.00 0.23 1.49 1. 000
12 3-15 10 0.92  0.28 3.2 0 0.25 0.0177 0.0013 304.4 1.00 0.25 1.14 1. 000
104 6-15 102 4.87 0.89 0 0 4.35 0.9824 0.0034 197.8 0.44 1.92 -0.86 0.882
112 6—-23 110 5.68 0.72 0 4.08 1.002 1 0.0019 208.6 0.56 2.29 -0.73 0. 867

R2 R1HHMHOEEHNIRHA

Tab.2 Explanation of the variables in Tab. 1
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Fig.2 Sketch of the Excel solver to determine the
optimal irrigation scheduling
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Tab.3 Optimal irrigation date and corresponding evapotranspiration and maximum relative yield
at different initial soil water regime and irrigation quota
R IZW IR K T AR B RZERL A X 7
7K & /mm W SE i/ mm 1 2 3 4 5 Y% B /mm AL SCHk[9]
0 0 239 0. 609 0. 609
1 60 5-5 285 0.761 0.763
317 2 120 4-25 5-15 327 0. 867 0.877
3 180 4-25 5-5 5-25 363 0.939 0.952
4 240 4-25 5-5 5-15 5-25 392 0.986 0. 990
0 0 218 0.552 0.552
1 60 5-5 265 0. 704 0.708
248 2 120 5-5 5-15 309 0. 804 0. 826
3 180 4-25 5-5 5-15 345 0. 906 0. 909
4 240 4-15 5-5 5-15 5-25 378 0. 956 0.967
0 0 192 0.497 0. 497
1 60 5-5 240 0. 640 0. 646
2 120 4-25 5-5 282 0.756 0.757
200 3 180 4-25 5-5 5-15 323 0. 840 0. 855
4 240 3-25 4-25 5-5 5-25 354 0.915 0.928
5 300 3-15 4 -25 -5 5-15 5-25 385 0. 968 0. 966
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Fig. 3

Relationship between evapotranspiration of

winter wheat and available water
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Fig.4 Relationship between relative yield and

evapotranspiration of winter wheat
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Effects of Different Pretreated Straw on Soil Water Content and
Water Consumption Characteristics of Winter Wheat

Yu Kun' Feng Hao'® Li Zhengpeng' Wang Zengli’
(1. Chinese National Academy of Water-saving agriculture in arid region, Northwest A&F University, Yangling, Shannxi 712100, China
2. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shannxi 712100, China
3. Wuwet Integrated Service Centre on Water Conservancy Technologies of China, Wuwet 733099, China)

Abstract; Two-year (2011—2013) field experiment was carried out to investigate the effects of straw
pretreatment ( comminuted or ammoniated) on soil moisture dynamics (0 ~ 100 em depth) in the whole
growth period of winter wheat, crop water consumption, water use efficiency ( W,,) and precipitation use
efficiency (P,,). The results showed that the changes in soil water storage (0 ~ 100 cm depth) under all
experimental treatments were similar in the whole winter wheat growing period in 2 -consecutive-year. The
ammoniated straw application increased soil water storage (0 ~ 100 cm depth) by 4.95% and 1.82% at
the maturity stage significantly in two years respectively more than conventional straw mulching, and by
4.24% and 1.75% more than unammoniated straw application. In terms of crop water consumption,
conventional straw mulching, compared with conventional straw incorporation, effectively reduced the
total water consumption in the growing periods of winter wheat. In addition, the comminuted-ammoniated
straw application, compared with unammoniated straw application, also observably reduced the total water
consumption at the late growth stage of winter wheat, which promoted the use of irrigation and
precipitation by winter wheat. Pretreatment ( comminuted-ammoniated) straw application, compared with
conventional straw mulching, significantly increased the grain yield of winter wheat by 9.07% and
11.42% in 2 years respectively, which improved winter wheat W, and P, significantly as well.

Key words: Comminuted Ammoniated Straw Soil water storage ~Winter wheat Water consumption

characteristics
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Application of 0 — 1 Programming Model on Optimization of
Crop Deficit Irrigation Schedule

Mao Xiaomin' Shang Songhao’
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China
2. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract; A 0 —1 programming model was proposed to optimize the deficit irrigation schedule. Tt is based
on the concept of field water balance and the crop water production function, and introduces a 0 — 1
variable to describe the irrigation decision in possible irrigation periods. Microsoft Excel solver is applied
for finding the solution. This model was applied in the irrigation schedule optimization of winter wheat in
Xiaohe irrigation district in Shanxi Province. The result compares well with a previous developed
simulation based optimization model, while the present model is much simpler in the solving procedure.
Results demonstrate that the key period for winter wheat irrigation is the later jointing stage in early May.
If the initial soil water content is low, the suitable irrigation time should be earlier in order to achieve
higher crop yield. The evapotranspiration and relative crop yield increase with the irrigation volume,
while the marginal yield decreases with the irrigation volume.

Key words: Deficit irrigation 0 — 1 programming Farmland water balance  Crop water production

function



