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Risk assessment of drought damage of spring maize in
Liaoning Province based on WOFOST model
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Abstract; Parameters of the water stress module of WOFOST model were adjusted based on the observed data
of crop growth and soil moisture and properties from Jinzhou agrometeorological experimental station. The applicabil-
ity test proved that WOFOST model was suitable for simulating the spring corn growth and yield in Liaoning Prov-
ince, and the influences of drought on spring maize can be sensitively simulated by WOFOST model. Influences of
mild drought, moderate drought and severe drought scenarios of the whole growth period and different growth stages
on yield of spring maize in Liaoning Province were simulated. According to the simulation results, the yield loss un-
der different drought risk levels across Liaoning Province was estimated. The results showed that the same drought
level in different growth stages has different effects on yield. Generally, drought in tasseling-milk stage had the
greatest impact, followed by jointing-tasseling stage, while drought during seedling-jointing stage and milk-maturing
stage had less impact on yield. Yield loss across the whole province under severe drought scenario in tasseling-milk
stage was 30% ~70%. Under the same drought level, different regions were affected differently. Under all the three

drought scenarios, either in the whole growth period or the different growth stages, the yield reduction rate caused
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by drought generally showed a trend of aggravating from the east to the west. Under the situation of severe drought in

the whole growth period, the yield reduction rate in the east of Liaoning Province was 40% ~

area was 60% ~90% , and in the west area is 65% ~95%.

75% , in the middle

Keywords: spring corn; yield loss caused by drought; risk assessment; WOFOST model; Liaoning Province
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Table 1 Representative stations in Liaoning Province
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Table 2 Climate drought index of spring corn at different growth stages in Northeast China

[ /K BEFE - 43 Pa Percentage of precipitation anomalies/%

Fr _ KLt iplation an N
Drought degree LT Hi e ~ 3R] P ~ AR il ~ L2
Whole growth period Seedling ~ Jointing Jointing ~ Tasseling Tasseling~ Milk
%5 Mild drought -40<Pa<-20 -55<Pa<-35 -50<Pa<-30 -45<Pa<-25
15 Moderate drought —60<Pa<-40 =75<Pa<-55 =70<Pa<-50 -65<Pa<-45
5 Severe drought Pa<-60 Pa<-75 Pa<-70 Pa<-65

£3 KB TSEITERRRERNRESH

Table 3 Revised or adjusted parameters of the water stress module of WOFOST model

ZH ZHE L s K ERAEKRER O BUE
Parameter Meaning of parameter Unit Source KBt DVS Value
R ~ R TR HH
TSUMEM Accumulated temperature from sowing to seedling C-d Calculated 70.0
. H g ~ T AL R R . T
TSUM1 Accumulated temperature from seedling to flowering C-d Calculated 865.5
RS B, ;
S - B | o I %500
Accumulated temperature from flowering to maturing Calculated
, WAL DVS 9% o i 00 00
SLATB Specific leaf ar function of DVS hm* - kg Caleulated 1.00 0.0013
pecific leaf area, a function o culate 2.00 0.0009
0.00 1.00
0.33 0.62
g " ., " LA 0.88 0.15
Ho_E P ST RL BT B4, DVS 1R - i
FLTB C . . kg - kg . 0.95 0.15
Distribution of aboveground dry matter to leaves, a function of DVS © Calculated 110 0.00
1.20 0.00
2.00 0.00
0.00 0.00
0.33 0.38
2 T, " N 0.88 0.85
TR BRI ZEAER S, DVS B BRAL . T
FSTB L . . kg - kg . 0.95 0.85
Distribution of aboveground dry matter to stem, a function of DVS Calculated 110 030
1.20 0.00
2.00 0.00
0.95 0.00
rors S0 T TS BN B A DVS R _ e Lo 0
Distribution of overground dry matter to storage organs, a function of DVS 87 X8 Calculated 1.20 1.00
2.00 1.00
LR KR e AR T
CVL . . Lo . 0.720
Conversion efficiency of assimilation to leaves Adjusted
T e B A R IR A e AR Ik
CVO . . L . 0.720
Conversion efficiency of assimilation to storage organs Adjusted
¥ s L %l 2R SEES
CVR R I L e 0.720
Conversion efficiency of assimilation to root Adjusted
E XN/ ni & TR
CVS . . - L . 0.690
Conversion efficiency of assimilation to stem Adjusted
0.00 70.00
Rk CO, AL, DVS Hy ke i I 70.00
AMAXTB . A . e kg« hm™2 - h! VAt 1.50 60.00
Maximum CO, assimilation rate of leaves, a function of DVS Adjusted
1.75 40.00
2.00 21.00
TDWI WG E T4 Initial total dry matter kg« hm™2  SEBRAEM Observed 10.00
RDI WIEHRIR Initial root deep cm SEBRAL Observed 10
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Table 4 Estimated yield loss rate under different drought risk levels across Liaoning Province based on WOFOST model simulation

50

=8,

JE 3]
Zhuanghe

JE ¥R
Zhuanghe

[ & i Severe drought

M FEEE B R

f— KL/ %
= — p— P e
Growth stage (371 PN SURNRLE SR TR
Drought degree Western Liaoning Middle Liaoning Eastern Liaoning
%5 Mild drought 5~35 5~20 5~10
25
Wh 1é€E 'Eifﬁ iod 152 Moderate drought 35~65 20~60 10~40
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