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The potential economic loss of chili industry in China caused by
Bactrocera latifrons (Hendel) based on @RISK
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Abstract [Objectives] To predict the potential economic loss to the Chinese chili industry caused by the solanum fruit fly

(Bactrocera latifrons Hendel), and provide a scientific basis for the prevention and control of this pest. [Methods]

We

collated relevant data on the solanum fruit fly, the market price of chili and the cost of prevention, then used the universal

model of potential economic loss assessment due to economically important fruit flies (Sun 2018), @RISK and a stochastic

simulation method to predict the potential direct economic loss to the chili industry. [Results] ~ With no control of the

solanum fruit fly, we predict that the chili industry could lose 514.77-14 523.78 million RMB, but with effective control it

would lose only 299.37-12 313.87 million RMB , a saving of 80.76-4 414.63 million RMB. [Conclusion]  The potential

economic damage to the chili industry in China caused by the solanum fruit fly is high. Strengthening prevention and control

of this pest is required to reduce rates of infection.
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Table 1 Potential economic loss of chili industry caused by Bactrocera latifrons
under the no control condition (unit: 10 thousand)
Sign Output item Formula Minimum value Average value Maximum value
Fui Economic loss caused F11=QXIxRxP./(1-IR) 26 397.31 329 061.66 1 191 759.49
by field decline
Fis Economic loss caused F1,=Q: xI1x(1-R)(P.—P,)/(1-IR) 0.94 123 478.12 618 044.31
by quality decline
Fi Fi=F;+F, 51476.91 492 000.62 1452 378.22

Potential economic loss under
the no control condition
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Fig. 1 Sensitivity analysis results of potential economic loss of chili industry caused by
Bactrocera latifrons under the no control condition

0.97

x2 MAHRTHRBRIBEIHERM=WHBELFRARER (BA: AL
Table 2 Potential economic loss of chili industry caused by Bactrocera latifrons
under the control condition (unit: 10 thousand)

Sign Output item Formula Minimum value Average value Maximum value

Fa . F,=SxIxC 8 602.19 10 645.95 12 761.90
Expenditures of control expenses

F22:Q1 x| XEx Pc/( 1-1 E)+Q1 x|

20 749.64 309 283.57 1219 383.58
Economic loss after controling x(1-E)(P—P2)/(1-1E)

F» Potential economic loss under the Fo=F;1+Fy 29937.36 319 930.53 1231 386.65
control condition
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Fig. 2 Sensitivity analysis results of potential economic loss of chili industry caused by
Bactrocera latifrons under the control condition
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Table 3 Potential economic loss of chili industry caused by Bactrocera latifrons
could be redeemed after controlling (unit: 10 thousand)

Sign Output item Formula  Minimum value  Average value Maximum value

F; Potential economic loss that be Fi=F-F, 8075.53 172 070.09 441 462.75
recovered after the control
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Fig. 3 Sensitivity analysis results of potential economic loss of chili industry caused by
Bactrocera latifrons could be redeemed after controlling

. 3.33%
3 g 10 645.95

3.1 FREUR SR xR E AR B E LS TR 172 070.09
Kot 16.2

3.2 FRHUSR SCUR X IR E B BB 2 IR
66.88% KR

25.10%



- 506 -

Chinese Journal of Applied Entomology 56

33 FHARNERM

S Z#Ek (References)

Bosch RVD, Stern VM, 1962. The integration of chemical and
biological control of arthropod pests. Annual Review of
Entomology, 7(1): 367-386.

EPPO, 2014. PQR database. Paris, France: European and

Mediterranean Plant Protection Organization. http://www.eppo.

int/DATABASES/pqr/pqr.htm.

Fang Y, Li ZH, Qin M, Wu ZG, Zhao SQ, Wu LF, Zhao ZH, Chen K,
Qin YJ, Wang C, Zhao T, 2015. The potential economic impact
of the pumpkin industry caused by Bactrocera tau (Walker).
Plant Protection, 29(3): 28-33. [ ) ) ) )

, 2015.

29(3): 28-33.]

FAO, 2018. FAOSTAT. http://www.fao.org/faostat/en/#data/QC

Geng SS, Chen B, Zhang XF, Sun JT, 2011. The development of
chili breeding in China and the distribution of species in the
market. Chili Magazine, 2011(3): 1-9. [ s s s

, 2011.
,2011(3): 1-9.]

Huang Z, Huang KH, 2009. Quarantine pest, Bactrocera latifrons,
the morphology, hazard and quarantine measures. WUyi Science
Journal, 25(1): 21-23. [ , , 2009.

- . , 25(1):
21-23]

Liquido NJ, Harris EJ, Dekker LA, 1994. Ecology of Bactrocera
latifrons (Diptera: Tephritidae) populations: host plants, natural
enemies, distribution, and abundance. Annals of the Entomological
Society of America, 87(1): 71-84.

Li ZH, 2015. Prevention and Control of Biological Invasions:
Potential Geographical Distribution of Economic Important Fruit
Flies. Beijing: China Agriculture University Publishing House
Press. 90-95. [ ,2015.

.90-95.]

Ma YQ, 2011. Situation analysis of chili industry in China. Chili

Magazine, 2011(1): 1-5. [ , 2011.
,2011(1): 1-5.]

McQuate GT, Grant T, Liquido, Nicanor J, 2013. Annotated world
bibliography of host fruits of Bactrocera latifrons (Hendel)
(Diptera: Tephritidae). Insecta Mundi, 289(1): 1-61.

National Agricultural Business Information Public Service Platform,
2018. Agricultural product price analysis system. http://nc.mofcom.
gov.cn/channel/jghq2017/index.shtml. [

, 2018. . http://nc.mofcom.
gov.cn/channel/jghq2017/index.shtml.]

Palisade Corporation, 2018. Guide to Using @RISK. http://www.
palisade.com/risk/

Pan F, Xiao TB, Qian S, Chen HY, Lin ZF, Xie SH, 2014. Study on
yield of bitter gourd damaged by Bactrocera cucurbitae and its
economic thresholds. China Plant Protection, 34(10): 12—-15. [

, 2014.

> > 5 > 5



3 : @RISK

- 507 -

34(10): 12-15.]

Sun HY, Qin YJ, Fang Y, Zhao ZH, Pan XB, Zhao SQ, Liu H, Lan S,
Lu GC, Li ZH, 2018. The potential economic loss of bitter gourd
industry in China caused by Zeugodacus cucurbitae (Coquillett)
based on @RISK. Plant Quarantine, 32(6): 64-69. [ s

, 2018. @RISK
, 32(6):64-69.]

Taylor AS, Cook DC, 2018. An economic assessment of the impact
on the Western Australian viticulture industry from the incursion
of grapevine downy mildew. Journal of Plant Diseases &
Protection, 125(4):1-7.

Wu QM, 2014. Prediction of suitable distribution area and risk
analysis of six important fruit flies. Master thesis. Fuzhou: Fujian

Agriculture and Forestry University. [ ,2014. 6

y

Yuan SY, Kong Q, Xiao C, Chen B, Yang SS, Zhang JB, Sun W, Li
ZY, 2005. Influence of temperature on development, survival and
fecundity of Bactrocera dorsalis Hendel. Journal of Huazhong
Agricultural University, 24(6): 588-591. [ s s s

, > , s , 2005.
, 24(6):
588-591.]

Zeng SM, 1994. Introduction of Plant Protection System Engineering.
Beijing: Beijing Agriculture University Publishing House Press.
83-89. [ , 1994.

. 83-89.]

Zheng JY, Li XF, Zhou SD, Ma YQ, 2018. Progress of chili science

in 2017. China Vegetables, 2018(5): 9-15. [ s s
R , 2018. 2017 . >
2018(5): 9-15.]

koot ok ok Kok ok kKoK ok Kok ok kKoK ok ok ook ok ok ok ok ok sk ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok sk ok ok sk ok sk ok sk ok sk ok ok sk ok sk ok sk sk sk ok sk sk ok sk ok sk ok sk ok ok ok ok ok ok ok ok

“~ '%"M"'M"M"zg

f
¢ITE T 5‘”*§

k%%a % a:,

B Z Y, Tuta absoluta (Povoelny)5P

Lepidoptera

50%-100%

0.35 mm

30 Trichogramma achaeae /

Gelechiidae 2006
4-6d 250-300
3-4d
91.7%



