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Analysis of regulated deficit furrow irrigation mode of wheat based on
fuzzy evaluation
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Abstract: In order to select appropriate furrow irrigation methods for winter wheat and achieve efficient water use,
the multi-level fuzzy comprehensive evaluation method was used to evaluate different furrow irrigation modes by constructing
a multi-level and multi-factor index system. On the basis of subjective weighting, the entropy weight method was used to
make corrections, so that the weighting results were more in line with the actual situation, and the accuracy of evaluation
results was increased. In this study, two furrow irrigation methods were applied, including the conventional furrow irrigation
and alternative furrow irrigation. Meanwhile, three lower limits of soil moisture (60% ,70% , 80% ) were set. Effects of dif-

ferent treatments on winter wheat yield and water use efficiency were studied to screen out the regulated deficit furrow irriga-

tion method considering the yield, and water use
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efficiency. The results showed that the winter wheat yield
increased with the increase of irrigation amount under two

irrigation methods, but the water use efficiency and eco-
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was 70% , the water use efficiency of winter wheat was the highest under conventional furrow irrigation and alternative fur-

row irrigation (1. 86 kg/hm® and 1. 90 kg/hm’, respectively). The moderate water deficit is beneficial to the improvement

of water use efficiency, and the alternative furrow irrigation can greatly reduce the total irrigation water consumption. There-

fore, conventional furrow irrigation is recommended in areas with sufficient irrigation water, and alternative furrow irrigation

is suitable in areas with scarce water resources.
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tropy weight method
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W5 T 2016-2017 EAEHT £ i ROl B2 B i
BRI HD ( 36°9'N, 113°7'E) #E4T, /N IEFIHT
+)2(0~20 em) HIEAHLFE 14. 14 g/kg 42 A 1. 08
o/kg EALHE 11. 39 mg/kg, HALHN 111.20 mg/kg.,
pH 8.16,0~200 cm + /2% 1. 45 g/cm’, H[H]HF
IR 32% (HABTER S KE)
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B B X, B 1 AN [ BN X T] 7K 4308 5
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Table 1 Irrigation schemes for different furrow irrigation modes
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Fig.1 Schematic diagram of wheat ridge planting
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T3 30 30 30 30 30 30 30 30 30 270
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T5 60 60 60 60 240
T6 60 60 60 60 60 300
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Table 2 Index data of wheat yield and water consumption
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B RCF TP BRI RIS 24 ik R 2 TP
SRR B HEAREAL S5 R L3k 3,
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(x10* 7,1 hm?) (ki) (ki) (g) (kg/hm?) (mm) (kg/m®)
TI 527.21 33.6 5.4 40.58 6 683.40 0.38 367.25 1.82
T2 555.83 345 35 43.70 7 880.72 0.45 415.16 1.90
T3 570.15 35.1 3.8 44.90 8 401.25 0.35 481.16 1.75
T4 528.14 33.9 4.7 43.15 7 496.65 0.37 415.49 1.80
T5 560.06 34.7 3.2 44.72 8 280.05 0.39 444.53 1.86
T6 573.57 34.2 2.9 45.13 8 370.70 0.31 488.68 1.71
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Table 3 Single factor evaluation set of winter wheat
b B T R TR AR TR BT i s GV R MBI KA RIARE
T1 0.300 9 0.328 8 0.263 2 0.306 4 0.257 9 0.296 6 0.376 0 0.295 9
T2 0.3459 0.326 8 0.383 5 0.344 5 0.366 5 0.381 4 0.327 8 0.365 4
T3 0.353 2 0.344 4 0.353 3 0.349 1 0.375 6 0.322 0 0.296 2 0.338 7
T4 0.300 6 0.319 7 0.210 7 0.304 6 0.254 3 0.313 7 0.382 6 0.296 7
T5 0.343 8 0.338 2 0.375 3 0.346 9 0.373 9 0.382 4 0.3239 0.370 0
T6 0.355 6 0.342 1 0.414 1 0.348 5 0.371 8 0.303 9 0.293 5 0.333 3
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R,=W, - R,=(0.328 3, 0.346 8, 0.3249)

R=W, - R,=(0.333 8, 0.333 7)
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0.3189 0.3256 0.2523 0.3141 0.2720 0.3220 0.377 7
R,=10.3362 0.3343 0.3802 0.3383 0.3524 0.3814 0.3341
0.3449 0.3401 0.3585 0.3476 0.3756 0.296 6 0.288 3

0.317 8 0.3298 0.2445 0.3244 0.3105 0.3458 0.359 1
R,={0.3370 0.3375 0.3592 03362 0.3429 0.3645 0.3356
0.3452 0.3327 0.3963 0.3393 0.346 7 0.289 7 0.305 3
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