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(1. HEgROE K2z KRS AR TR LT 1000835
2. BB K ARBIETF B . B 200240)

i E OARREEFIRXN EBRRTI A E2RARS>ANALERLZZNEZEZY 0. AT FPE WA Web of
Science, A“ 2 K" “HE” RS A MK/ FEVF A LM KA A K ) 2000-01-01—2020-12-31 K & 45 110 &
K, MRS O R AR R RN 21 G L ak Y 94 A48 K % 4T Meta-Analysis, EREAW . DAERE A
40% ~60% M4k EKF(ET) AT, 5 60% ~80%.100% ~120% #= 120% ~140% & ET. Ak, # % 3 A
80%~100% ET. B , 2R K 5 A A2 o2 mIER & AFEH L £ SMD=2.83(P<C0.05), = W& BALLI G,
SMD=1. 70(P>>0.05) ;2) # B 3 /£ 80% ~100% ET. 4K -F T, oA i@ #E A2t B, vk A HE A G0 2 KK H A
# 0y & & A SMD= —4.55(P<C0.05), = Z 8y &t 2 B SMD=—1. 34(P<C0. 05);3) # B F £ 80% ~
100% ET. #9KF F A % 058" AT, 5 W/ 657 %E 10 %5 AR 1267 F R4 10174k, F 4L WA
958784 E KK oA A R o) L B AL & & . SMD=14. 53(P<C0. 05), = Z 8 & B AL & &, SMD=6. 70 (P<0. 05),
Bk, A EBEBRRBR A BREERS XS~ F K, KA ARl 5.5, FFh#EZH 13.4%., R
B A% B KP4 A 80U ~100% ET. T, % K3 =gz R F 4k,
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Effects of drip irrigation on water use efficiency and
yield of maize based on Meta-Analysis

HUANG Yue', LI Sien'” , HU Dan?, CONG Xue?, ZHANG Ruoging'
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China;
2. Institute of Natural Sciences, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract To investigate the quantitative effects of irrigation methods, irrigation levels and crop varieties on the water
use efficiency and yield of maize in China, 110 papers published from 2000-01-01 to 2020-12-31 were retrieved by
using “maize”, “drip irrigation” and “water use efficiency/yield” as subject search terms on CNKI and Web of Science.
According to the established screening criteria, 94 groups of relevant data from 21 papers were included for Meta-
Analysis. The results showed that: 1) Using 40% — 60% ET, (crop water requirement) as control, compared with
60%-80% ET., 100% —120% ET, and 120% — 140% ET., the irrigation amount of 80% — 100% ET, had the highest
effect value of water use efficiency with SMD=2.83 (P<C0.05). The effect value of yield was also higher with SMD =
1.70 (P>0.05). 2) Under 80% — 100% ET,. using drip irrigation as control, the combined effect of water use
efficiency under border irrigation, furrow irrigation and flood irrigation was SMD = — 4.55 (P <C0.05), and the
combined effect of yield was SMD = — 1.34 (P<C0.05). 3) Under 80% — 100% ET. and using ‘ Zhengdan 958" as

Weks H . 2021-08-28

FEWH . EEHARBEETH (51879262)

H—EE . IS4 E-mail : 2251938562@qq. com

WIRAEE . 2R R R H K HE S K 3% Z 6 PR 5T . E-mail : lisien@ cau. edu. cn



553 BOBLAE . LT Meta-Analysis J5 75 209 i 8 Xk 2 K oK 23 1 R0 B i B 52 1 97

control, compared with ‘Ximeng 6”, ‘Shendan 10”7, ‘Qiule 126" and ‘Nonghua 101”, ‘Jingke 958" had the highest

effect value of water use efficiency with SMD=4.53 (P<C0.05). The effect value of yield was also the highest with

SMD=6.70 (P<<0.05). Therefore,application of drip irrigation in the irrigation areas can increase production and save

water. The water use efficiency (WUE) and yield increased by 45.5% and 13.4% , respectively. At the same time,

when the drip irrigation level is controlled at 80% — 100% ET, , the effect of water-saving and yield increase is better.

Keywords Meta-Analysis, maize, water use efficiency, yield
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Table 1  Water use efficiency and yield of maize under different drip irrigation levels

KA R/ (kg/m)

e /(kg/hm?)

VAR % FEAKR Water use efficiency Yield
Sample
ET. ¥ PRl 2 #iH FRifE 22
Mean SD Mean SD
120~140 18 3.33 0. 24 11 887. 30 756. 37
100~120 25 3.39 0. 26 12 689.52 910.19
80~100 24 3.77 0. 32 13 013.82 1 244,06
60~80 21 2.96 0. 36 11 505. 17 1532.63
40~60 6 2.76 0. 45 10 537.02 2 026.21
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T Meta {443 3F 47 40 B 40 B, LA 40% ~ 60 %
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807 ET. MUEBE/K V- Ry AbBRZH , XF L 43 B A [) 3 1%
7K K R 7K 3 ) T KRR K 1Y s e A5 F)
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Table 2 Meta-Analysis of water use efficiency and yield of maize under different drip irrigation levels

i H A ETKRE/ Y% STRAEYFKE/ % LYOVA(EE 95 %0 {5 X [A] WHE/ %

Item Treatment ET, Control ET. SMD 95%-CI Weight
120~140 40~60 1.83 [0.75,2.91] 20. 6

IK o F SR 100~120 40~60 2.04 [0.99,3.08] 25.2
Water use efficiency 80~100 40~ 60 2. 83 [1.65,4.01] 23. 3
60~80 40~60 0.51 [—0.41,1.43] 26.9

4 3f Merge 1.76 [0.78,2.74] 100. 0
120~140 40~60 1.11 [0.13,2.10] 24. 8

i 100~120 40~60 1.78 [0.77,2.78] 23.9
Yeild 80~100 40~ 60 1.70 [0.70.2.71] 24.0
60~80 40~60 0.57 [—0.35,1.49] 27.4

4 3f Merge 1. 26 [0.70,1.83] 100. 0
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Table 3 Water use efficiency and yield of maize under different irrigation methods
Koy R/ (kg/m®) P&/ (kg/hm?)
WE 7 5t B Water use efficiency Yield

Irrigation method Sample size — —
¥ i i 22 #E P 2%

Mean SD Mean SD
B Border irrigation 6 1.83 0.28 13 040. 00 480. 00
Ve Furrow irrigation 3 2.45 0.29 11 495.19 1 149.52
& ¥ Flooding 3 1. 64 0.16 11 768.57 1 176.86
##%E Drip irrigation 12 3.04 0.20 13 284. 42 676. 69

x4 AEEBAXTERKSFIAMLER™ER Meta-Analysis 53 #7 45

Table 4 Meta-Analysis of water use efficiency and yield of maize under different irrigation methods

Ak 20 R W T X Xof HE 2 7 8 =K - o e
I H . . L 358 R A 95 %% B A7 IX. [d] &V
Treatment irrigation Control irrigation
Ttem SMD 95%-CI Weight
method method

M 9 T —5.05 [—7.16,—2.94] 34.8
Border irrigation Drip irrigation

IS DE LV ES T T —2.57 [—4.22,—0.91] 38.8

Water use efficiency Furrow irrigation Drip irrigation
12 T T —6.78 [—9.87,—3.68] 26.5
Flooding Drip irrigation

49 Merge —4.55 [—6.93,—2.16] 100.0
M TH —0.37 [—1.36,0.62] 140. 8
Border irrigation Drip irrigation
I T —2.19 [—3.75,—0.63] 28.9

FE i Yield
Furrow irrigation Drip irrigation
o T —1.84 [—3.32,—0.36] 30. 4
Flooding Drip irrigation

43 Merge —1.34 [—2.54,—0.14] 100. 0

2.3 BAMXNERKSFALER=EX M Xof 3 2K K ) 803 B B RS e RN, 1R AT T

R A 58 SCHR A0 A B A 1R L A8 A A o
FHAT B A5 PF T o il R A 22 57 08 36 0K K 0 ) 2803 I
PR AR R R A R RS A RO TR K 53
PR B ™2 W R WL I 368 LEAS [8] s ol 5 3 8 75X

IS4
5
B/
57

Tor#T. W20 1 AT AR 8026~ 10000 ET, #E K
KT KA K o M SR fe ey R B
I S 9 B4 SCHR 2 — 20 8 B0 A L R ST AE 8006 ~
1002 ET. #EBEKF T A [a] 5 A 0 3 2K K 53 ]I R4
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Table 5 Water use efficiency and yield of maize under different maize varieties

KA R HBCR/ (kg/m?)

reig /(kg/hm?)

=g BEAH Water use efficiency Yield
Variety Sample size ol i 22 A o 22
Mean SD Mean SD
P52 6 Ximeng 6 7 3. 34 0. 34 13 686. 40 1.705. 86
k24 10 Shendan 10 3 3. 32 0.27 14 224.50 804. 63
FKAR 126 Qiule 126 4 3.49 0.35 11 499. 42 1 149.94
44 101 Nonghua 101 2 1.61 0.16 14 135.00 110. 00
TR 958 Jingke 958 2 3.97 0.33 18 918. 40 392. 89
¥B24 958 Zhengdan 958 6 2. 67 0.23 11 670. 27 1 015.81
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Table 6 Results of Meta-Analysis on water use efficiency and yield of maize varieties

i H b P A 5 X 2 LY OIE(E] 95 % & {5 X [A] W/ %
Item Treatment variety Control variety SMD 95 %-C1 Weight

i 6 5 B 958 2.11 [0.65,3.57] 23.8
Ximeng 6 Zhengdan 958
L 105 HBp 958 2.39 [0.37,4.41] 20. 6
Shendan 10 Zhengdan 958

VSRV ES IR 126 *H 958 2.64 [0.69,4.58] 21.0

Water use efficiency Qiule 126 Zhengdan 958
fede 101 HBeEa 958 —1.42 [—3.30,0.45] 21.4
Nonghua 101 Zhengdan 958
7 EE 958 FHL 958 4.53 [1.03.8.04] 13.2
Jingke 958 Zhengdan 958

&I Merge 1. 84 [0.10,3.58] 100. 0
W5 65 FREA 958 1.31 [0.06,2.55] 27.2
Ximeng 6 Zhengdan 958
W 105 HBp 958 2.36 [0.35,4.38] 20. 4
Shendan 10 Zhengdan 958

= PR 126 KB 958 —0.14 [—1.41,1.12] 27.0

Yeild Qiule 126 Zhengdan 958
AKAE 101 FREA 958 2.31 [0.05,4.56] 18.5
Nonghua 101 Zhengdan 958
A 958 HH 958 6.70 [1.82,11.57] 6.9
Jingke 958 Zhengdan 958

4 JF Merge 1. 69 [0.26,3.12] 100. 0
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