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Abstract: To understand the effects of water conditions on yield of maize, the quantitative relationship between
maize yield and water consumption was studied using the observation data of maize field experiments (sowing at different
sowing dates) during 2011—2012 and 2014 in Jinzhou Agricultural Ecosystem Research Station, and those from 21 a-
grometeorological experimental stations from 1981 to 2010 in Liaoning province. The results showed that the relationship
between yield and total water consumption of maize can be described by a quadratic curve equation (R?>=0.793, F =
105, P=0.0001, n =57). When water consumption reached 400 ~ 600 mm, the maximum yield of maize could be ob-
tained. The order of water demand (from high to low) for different developmental stages of maize is tasseling to milk stage
> elongation to tasseling stage > emergence to elongation stage > milk to phsiology mature > sowing to emergence, and the
corresponding daily water consumption intensity is 5.75, 4.78, 2.36, 1.84 mm+d =" and 1.35 mm*d~", respectively.
Based on the analysis of the relationship between relative leaf area index and relative crop coefficient, the correction
method based on relative leaf area index for crop water stress coefficient was proposed. At the same time, maize water
production function model was established on the basis of Jenson model. The accurate determination of water stress sensi-
tivity index in this study provided reference for evaluation of the quantitative relationship between water consumption and

yield of maize under drought stress.
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Table 1 ~ Average air temperature and precipitation in crop growing season in 2011—2012, 2014 and 1981—2010
A R Temperature/ C [k it Precipitation/mm
Month 2011 2012 2014 1981—2010 2011 2012 2014 1981—2010
4 10.8 10.7 14.2 11.1 18.2 60.4 4.8 28.4
5 18.6 19.8 18.2 17.7 50.7 15.0 85.0 49.9
6 21.7 21.0 23.4 22.0 97.4 155.1 92.9 88.7
7 24.4 24.8 25.5 24.6 114.7 224.7 36.6 153.9
8 25.4 23.3 25.2 24.2 125.4 249.5 60.9 139.8
9 19.7 19.0 19.4 19.3 8.3 54.6 30.2 51.9
P15 Average 20.1 19.8 21.0 19.8
BT Total 415 759 310 513
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Table 2 Water requirement during growth stages for maize
- FERh ~ i T~ R P ~ il i ~ FLA FLEA ~ LEFW
LR Sowi longati ling ~ kernel 1 filli le growtl
Growth stage Sowing ~ Emergence ~ Elongation ~ Tasseling ~ kernel Kernel filling ~ Whole growth
’ emergence elongation tasseling filling mature period
(TR A] Duration/d 14 39 25 37 28 143
TH/KH Water demand/mm 19 93 117 215 51 491
NS T3 €t
UL I K R/ % 3.83 18.84 23.85 43.68 10.48 100.00
Required water/total water
- Eig od!

FEKERIE/ (mm-d ™) 1.35 2.36 4.78 5.75 1.84 3.43

Water consumption rate

M2 2 AT, 70 2 M A G 50 R AR
H AN FRAETE KB 1 T 7K 528 491 mm, F-1y
FEKSRIE N 3.43 mm-d™'. E KT RKMALEI L%
T~ AR/ Al ~ FLAIROR, AR A B
o, ELARRION A ~ ZLEGH > 501 ~ R > 1
B~ T > FLEA ~ A > R ~ BT AR fL
FA, SRR 215.117.93 .51 mm F1 19 mm;

HAE/K IR EES> M 5.75.4.78.2.36.1.84 mm-d~ ' Fil
1.35 mm-d~ ',

2.1.3 ARoAFRHEERNEST EHEILVHEMITI
TR X7 A~ (B2 BT TR L A
7 EE g BB KA T AR 0 DT S B (n
=31 MEA) R (6) ~ 2 (9) TR 1F 2] 4 Fhok
3T PRI R () BB B S B S B (R 3) .

R3 ITHRERKS &R RISRRQIRSH (0 =31)
Table 3  Sensitive index and parametric test for maize water production function in Liaoning
- "~ N ~ A il ~ FL2UY) FLI ~ Y LB ISR ZE /%
BT Hi i . . 11 . .
o Elongation ~ Tasseling ~ Kemel filling ~ Correlation Relative

Model Seedling . . .

tasseling kernel filling mature coefficient error
Jenson 0.092 0.223 0.505 0.168 0.837 13
Blank 0.085 0.231 0.503 0.101 0.839 15
Singh 0.187 0.350 0.763 0.180 0.781 90
Minhas 0.174 0.382 0.876 0.190 0.743 15
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Table 4 Water production function model to simulate yield compared with the actual production

FWI(M - d) o - AT ~ HlE) il ~ L2 FLEA ~ I HHEE M
. 24 i 4] . ; -~ . .
Sowing Lo Elongation ~ Tasseling ~ Kemnel filling ~ Calculate yield Actual yield
Parameter Seedling . . 5 s
date tasseling kernel filling mature /(g'm™?) /(grm™?)
k, 0.29 0.74 1.12 0.66
04-20 kea 0.37 0.63 0.87 0.45 899.1 920.04
ET, 76.22 83.16 174.00 65.25
k. 0.35 0.74 1.13 0.65
04 -30 kea 0.17 0.66 0.87 0.44 838.3 909.60
ET, 28.05 98.34 169.65 64.24
k. 0.33 0.67 1.13 0.56
05-10 kica 0.25 0.64 0.84 0.37 789.5 812.04
ET, 37.00 87.68 166.32 47.73

3 AR
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) FLE ~ BRI . N KR K 43 a0 B B
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