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Irrigation quota of drip-irrigated spring maize based on entropy weight — TOPSIS
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(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China; 2. Xinjiang
Key Laboratory of Hydraulic Engineering Safety and Water Disaster Prevention, Urumqi 830052, China; 3. Karamay
Liicheng Agricultural Development Co. , Ltd. , Karamay 834000, China; 4. Construction Bureau of Urumgqi
Economic and Technological Development Zone ( Toutunhe District) , Urumqi 830026, China)

Abstract: In order to obtain an accurate irrigation quota suitable for drip-irrigated spring maize in the
northern Xinjiang, six levels of irrigation quotas of W, (225 m’/hm*), W, (300 m’/hm”), W, (375
m’/hm*) , W, (450 m’/hm®) , W, (525 m’/hm*) and W, (600 m’/hm’) were set to study the effect of
irrigation quotas on growth and yield of spring maize. Some growth, yield and water-saving indices were
selected as evaluation indices to analyze the law of water consumption and significance of different indi-
ces, then the entropy weight — TOPSIS comprehensive evaluation method was used to optimize the irriga-
tion quota suitable for drip-irrigated spring maize in the northern Xinjiang. The results show that the key
fertility period for drip-irrigated spring maize is the tasseling pollen period, and the optimal irrigation quo-
ta for this period is 525 m’/hm”; the growth rate of water consumption and intensity of water consumption
decreases significantly after the irrigation quota reaches 525 m’/hm’. According to the significance analy-
sis of each index, the irrigation quota of 450 —525 m’/hm” is more suitable for the growth of spring maize
in the northern Xinjiang. The results of the comprehensive entropy weighted — TOPSIS evaluation show
that the highest closeness and the best evaluation results can be achieved when the irrigation quota is 525
m’/hm’ | at which time the maize yield is about 16, 178. 71 kg/hm’. Therefore, we recommend 525

m’/hm’ as the optimal irrigation quota for drip-irrigated spring maize in the northern Xinjiang.
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45°27'30" , A= B 600 ~800 m, 2 DX Ph L AR
VSR 2 s P 3 A5 L AR R LU s L A, e AR Ll A
ZRlf vty ZR BIRAE v R VDU S UV R Z PG b 1 %k 1 I
FFJE, M3 b ALY R 1.1 x 10° hm®, g 50
IR T F BRI A X 2 5 I8 5 5 K T
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20 ~40 7.11 10.912 0.533 0.827 16.936 30. 106 10. 605 106.523
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%7 cm H B cm g mm (kg + hm™) (kg-m™) (kg-m™)
W, 154.33°  39.51'  29.35° 365.87"  339.42°  310.00° 10499. 22° 3.387° 4.667°
W,  166.15" 40.20  29.91" 428.80°  375.37"  375.50° 12419.78¢ 3.308" 4. 140"
W, 164.64™ 42.20"  32.23° 465.73"  401.40°  414.00" 13743.33" 3.320° 3.665™
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FAEBGR K TR K 2 BB R A TS D0 T, i 4k B
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SIS ZER P45 R LK 6.
x4 BERERBENE

£ fi A &
1, 0. 1879 0. 1350
1, 0. 1881 0. 1351
I 0. 1506 0. 1082
A 0. 1424 0.1023
I 0. 1157 0. 0831
I, 0.2216 0. 1592
I 0. 1382 0. 0993
Iy 0. 1083 0.0778
I 0. 1391 0. 0999

R L~ L AR 3 R 9 DIFI RS
x5 BREIE GIEEMRKENIEE

IRIS Bt [WUE Wi IE R WY EEE UMM W
%E*B%}E'Eﬂ%ﬁ$§f( P <0'05;/"Ew%ﬁ&§@ W, 0. 0436 0.0292 0.4013
%Iiz*i?zﬁjimg T;%VZE VEV/J E’;;@v?jiiiﬁ W, 0.0312 0.0270 0.4643
;ﬁ,ﬂggyk;];ﬁj;igo ~]5325 mj/TH’HZ ;q‘,jﬁf;%:j[;ﬁ% %‘ W, 0.0253 0.0287 0.5317
R & W, 0.0199 0. 0356 0.6413
33 il TOPSIS A A s W, 0.0194 0.0422 0.6851

N W, 0.0316 0. 0380 0. 5465

FRAERE B 2R R SRR K HREL TR

Fx6 ARLEBETEXRZERESIENER
WS MRE MEEEE Bk Mk TRE FkE FE i WUE IWUE 3T
W, 0.0587  0.0572  0.0413  0.0503  0.0358  0.0749  0.0481  0.0318  0.0349  0.6851
] 0.0523  0.0570  0.0453  0.0450  0.0353  0.0706  0.0444  0.0312  0.0376  0.6413

W, 0.0591  0.0589  0.0448  0.0421  0.0351  0.0783  0.0396  0.0251  0.0252  0.5465

W, 0.0543  0.0545  0.0470  0.0410  0.0349  0.0602  0.0408  0.0336  0.0415  0.5317

W, 0.0548  0.0519  0.0436  0.0377  0.0326  0.0546  0.0369  0.0335  0.0469  0.4643

W, 0.0509  0.0510  0.0428  0.0322  0.0295 0.0451  0.0312  0.0343  0.0529  0.4013

Fd T AEGE UG BRI 145118
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FARTRHERE AR > M2 T > bR\ > FBR

K > fHki% > IWUE > 778 > TRiE > WUE, f|
G B0 22 AR TR AR B A W, MR
6 FIH, AV TS B A G BEHE R W > W, >
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We>W, >W, >W,, Bl Wy 4bBNZE & TE M e L )
VE KA B, PR B A2 UK 2 B 525 m’/hm? ;PR i
FRPRTEAN ZE R R Wy > W, > W, > W, > W, >
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