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Assessment of potential economic loss of wheat industry caused by the fall
armyworm Spodoptera frugiperda in China

XU Yanling LI Zhaoyuan CHEN Jie LI Zhihong QIN Yujia’

(Department of Entomology, College of Plant Protection, China Agricultural University, Beijing 100193, China)

Abstract: To find out whether the invasion of the fall armyworm (FAW) Spodoptera frugiperda has a
great impact on the Chinese wheat production, the data related to the damage and control of fall army-
worm in China, plant area, yield of wheat and price data of wheat were collected from literatures and
the National Bureau of Statistics and China Grain and Oil Information Network, and the potential eco-
nomic loss of the Chinese wheat industry was predicted by using the random model @RISK under the
scenarios of non-control and control. The results showed that under non-control scenario, after the inva-
sion, the potential economic loss of Chinese wheat caused by fall armyworm was 102.344 billion—
529.979 billion Yuan (90% confidence interval), and the damage rate of wheat by fall armyworm was
the key variable affecting the potential economic loss of wheat industry in China. Under control scenar-
io, the potential loss was 10.924 billion—63.166 billion Yuan (90% confidence interval), and the control
cost per unit area for fall armyworm was the key input variable; the potential economic loss that can be
retrieved after investment was 77.907 billion—490.397 billion Yuan (90% confidence interval), and the
key variable was the damage rate of wheat by fall armyworm. The results suggested that, under the cur-

rent invasion conditions, the control of the fall armyworm should be strengthened to reduce the potential
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economic loss to the wheat industry.

Key words: Spodoptera frugiperda; wheat; the random model @RISK; potential economic loss
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Fig. 1 Sensitivity analysis results of potential economic loss of wheat industry caused by fall armyworm

under the non-control scenario

NE TG AKT

Market price of wheat

Bt BRI A XN R B

Production of wheat in fall armyworm suitable area

B SUBRIRIE A X AN A T AR

Plant area of wheat in fall armyworm suitable area
Bl ¥ R
Control effect

MR BRIRN /N R I AER

Damage rate of wheat by fall armyworm

A7 TR B 5 MR 77 9 PR A

Control costs per unit area for fall armyworm

0.89
| | 1 1 J

-0.20

0.20 0.40 0.60 0.80 1.00
HRERH Correlation coefficient

B2 Fiighs MTE RS RENEENET WEHNEELEF RN RFESTER

Fig. 2 Sensitivity analysis results of potential economic loss of wheat industry caused by fall armyworm under the control scenario
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Fig. 3 Sensitivity analysis results of the retrievable potential economic loss of wheat industry caused by fall armyworm

under the control scenario
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