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Research on water production function of spring maize in Hetao Irrigation
District (ID) of Inner Mongolia based on Jensen model

HOU Qiong, WANG Haimei, YUN Wen-li
( Ecological and Agricultural Meteorological Center of Inner Mongolia , Hohhot , Inner Mongolia 010051, China)

Abstract: In order to systematically analyze the effects of water deficit in different growth stages to the yield of
maize in whole growth period, carried out the assessment on timely irrigation. Based on the Jensen model and water bal-
ance equation, using the moisture test data and history mearured information, researched the water sensitive index, water
requirements and maximal yield of maize in Hetao ID, established the time change equation of water requirements with
the water sensitive index, inclued two forms as Three Parameters Formular and Logistic Equation, on 10 days scale, the
simulated results by both of them were very close. Through the back and instance test, there was a good consistence be-
tween estimated yield and measured yield, the correlation coefficient of return result was above 0.92, the samples with
relative error less than 15% were accounted for 80% . The correlation coefficients tested by the instances were between
0.63 t0 0.69, the samples with relative error less than 20% were accounted for 80% to 100% , the simulated results
were basically conformed to the reality.
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Fig.1 Water demand curve changes with the relative

accumulated temperature based on different yield levels

®1 ARAFEXKFHERFTKELE /mn

Table 1  Comparison of water requirements of maize based on different yield levels

FeiRE i~ bk L~ P ~ 2z k22 ~ S FLIA ~ B H R~ B
Yield level Seedling ~ 7-leaves Jointing ~ Silking ~ Milking ~ Seedling ~
/(kg*hm~=2) 7-leaves ~ Jointing Silking Milking Mature Mature
Y- 125 30 110 200 180 80 600
LH - 120 45 125 200 160 70 590

T LH - 120 /R T 12 000 kge hm =272 4K -
Note: LH - 120 indictes the 12 000 kg*hm~? yield level in Linhe.

K2 AEFEXKFERKE ET, BREHBRTZUARE(n=12)
Table 2 The change equations of water requirement ET,, with developing process under different yield levels( n = 12)

e Ve

o ) A L
Yield level T.EJ - ") Rel ?é‘?fﬁ ' R
/(kg-hm-2) ime variable elation formula
folF e ET, = -0.5278:% +8.57¢% - 27.22¢ +30.23 0.9973
The order of ten days
Op b
Y-125 )]:HXJ*A@ L. = —272.42T72 +158.6T,2 + 115.27T, +5.4577 0.9976
The relative accumulated temperature
A K
X L\}{'J] D . ET, = —802.76D,> + 1029.6D, + 219.66D, + 18.723 0.9974
The relative growth period
@W‘ ET, = —0.104343 + 1.28¢*+5.59¢ - 10.57 0.9492
The order of ten days
1y
LH - 120 A‘EXﬂE/\ﬁfu L W= —222.047° +99.287,2 + 126.39T, +7.121 0.9733
The relative accumulated temperature
g < H
AR D, = -223.8D,° +102.02D,> + 125.38 D, + 4. 869 0.9481

The relative growth period
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Fig.3 The comparision of A values calculated by two methods
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Table 3 The relationship between maize sensitive

indexe A and different time variables

15T s HEAEA R
BEA %At /rE?é?aﬁ.(
Model R Correlation
Relation formula .
type coefficient
A—t  A=0.0232-0.0299: +0.01187> - 0.0008 > 0.7036

A—D, 2=0.0115-0.2135D, + 1.3763D,> - 1.2627D,> 0.6972
A—T, 1=0.0122-0.18277T, + 1.322T.2 - 1.2415T,> 0.7192
VoD, MT, X 2,
Note: The meaning of ¢, D, and T, was similar with Table 2.
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Table 4 The correlation and error analysis for estimated yield and measured yield

FER KR HZRR W.<15%H 15% < W,<20% LIES Y
X Y, a SR HAR /% R0 LE A/ % r MAPD o N
Area Yield Gradient of Proportion of Proportion of correlation / %
level the line W,<15% years 15% < W,<20% coefficient
iR A—T, 0.938 81.8 13.6 0.9261" "~ 8.81 0.703 22/22
Test A—D, 0.939 77.3 13.6 0.9284" "~ 8.76 0.683 22/22
Y- 135 1.0305 69.6 13.0 0.6335" "~ 12.56 0.7033 24/27
o
][Tn{;{) Y- 130 0.9923 73.9 8.7 0.6335" "~ 11.88 0.7493 24/27
Y- 120 0.9219 84.0 16.0 0.6688" "~ 9.81 0.570 25/27

TE:(1) €V = S/X, HA S AFRMEZE, X 0 FIIME. (2) “» » + "3 0.001 EEAKTF. (3) o HHHE =0 BAIRRE, (4) W, RN

%o (5) N BHEARLL, n JHBRAIRZER T 309% 5 FFEA KL

Note: (1) CV=S/X, Among them, S is the standard deviation, X is the average value. (2) “* % % ” means the significant level of 0.001. (3)a is the

gradient when the intercept is 0. (4) W, is the relative error. (5) N is the total numbers of sample, n is the number of sample excluded the relative error greater

than 30% .
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