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Potential distributions of the fruit fly Bactrocera dorsalis (Diptera:Tephritidae)
in China as predicted by CLIMEX

HOU Bo-Hua, ZHANG Run-Jie™ (State Key Laboratory for Biocontrol, Zhongshan University, Guangzhou 510275, China). Acta

Ecologica Sinica,2005,25(7) :1570~1574.

Abstract : Oriental fruit fly, Bactrocera dorsalis (Hendel) (Diptera: Tephritidae), is native to tropical and subtropical zone.
Temperature and moisture are the key factors determining its distribution. We used the computer model, CLIMEX to predict
the fly’s potential distribution in China. Seventeen variables were used and they were the lower temperature threshold (DV,),
lower optimum temperature (DV,), upper optimum temperature (DV,), upper temperature threshold (DV;), length of
growing season (PDD), lower soil moisture threshold (SM,), lower optimal soil moisture (SM,), upper optimal soil moisture
(SM,), upper soil moisture threshold (SM3), cold stress degree-day threshold (DTCS) and its rate (DHCS), heat stress
accumulation threshold (TTHS) and its rate (THHS), dry stress threshold (SMDS) and its rate (HDS), wet stress threshold
(SMWS) and its rate (HWS). A starting set of parameter values was selected based on knowledge of oriental fruit fly response
to climatic extremes. An iterative parameter-fitting method was used to generate a map showing ecoclimatic index (EI) at

meteorological stations across India and Hawaii where the geographic distribution of oriental fruit fly is known. The EI is a
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measure of climatic suitability to survive of oriental fruit fly estimated by CLIMEX. The same parameters were then applied to

data from China to predict the EIs. The potential geographic regions were divided into four categories according to the values

of EIs, namely most suitable area, more suitable area, suitable area, and unsuitable area for oriental fruit fly. The results

showed that the most suitable areas are in South China including Guangdong, Hong Kong, Hainan and Guangxi Zhuang

Autonomous Region, where the values of Els are over 40 expect Guilin- (EI=17). The more suitable area includes Yunnan,

Sichuan, Southwest China and some part of Fujian province, where the mean value of Els is 29. 7. The suitable area drops in

some parts of Hunan, Hubei, Jiangxi and Zhejiang provinces, where the values of Els are less than 10 expect Ganzhou(EI=

17). The unsuitable area includes the northern part of Yangzi River, where the fruit fly can’t occur and survive.

Key words ;oriental fruit fly; Bactrocera dorsalis(Hendel); CLIMEX; suitable area; prediction; China
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Table 1 Parameters in CLIMEX to estimate the potential distribution of B. dorsalis in China

SRR ERAEAEENY S, BERESERE NS EGET CLIMEX Hll4% /528 7E

17128, 950 RERAEE
DV, ~DV, 5 FrREBEE DV, . R REHE PDD;AKABHERRK T EEFER SM, . BEH
LFREEFE DHCS ; /R Bls A BE TTHS RHBE
CRERE HWS, XBRAFEHE (DD HrEHE

CLIMEX Z%¥; CLIMEX parameters JR 4 {H Original value

& 1F {8 Modified value

DV, R RSB E Lower temperature threshold 11. 8t 11. 8
DV, B ZEIBRE T B Lower optimum temperature 22L6] 22
DV, i A T HE LB Upper optimum temperature 29L6] 29
DV, B85 FIRBE Upper temperature threshold 3508l 35
PDD A E Minimum amount of thermal accumulation 358L6] 358
SM, +BEBFWWAT PR Lower soil moisture threshold 0. 1194 0.1
SM, Bia + BB E F PR Lower optimal soil moisture 0.5 0.5
SM, B 138 ¥ BB Upper optimal soil moisture 1. 75 1. 75
SM; +1EBEERA LR Upper soil moisture threshold 2. olo) 2.0
DTCS ¥ 8 H i A Cold stree degree-day threshold 22 22
DHCS ¥ R & 2 Cold stress accumulation rate 0. 0015 0. 00025
TTHS #h 8 s R 1E ) Heat stress accumulation threshold 3508 35
THHS # 8 1 B 3 & Heat stress accumulation rate 0. 001 0. 0002
SMDS T E 8w FH Dry stress threshold 0.3 0.1
HDS +EB 8 # % Dry stress rate 0. 006 0. 006
SMWS B iE IR R Wet stress threshold 2.0 2.0
HWS {8 3 2 Wet stress rate 0. 002 0. 002
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Table 2 Prediction result of B. dorsalis fly in China (number in bracket represents the value EI)

X2 X EFEXEHRAUIATEGFESANBERER EIE

4 4 Provinces

M s Sites X 1 Regions

]~k Guangdong

¥ 78 Hainan
r it Hongkong

I P5 Guangxi

P4 J1| Sichuan
=z Yunnan
8 Hu nan
W 4t Hube
& Fujie
YL Jiangxi
#77L Zhejiang

E[&il;?;ii?:og)(ﬁ’i) Sk Shantou(63) ) M Guangzhou(54), FH 7L Yangiiang(55) ., 1@ #% South China
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Yulin(51) .8 & Bose(41) .M Guilin(17) F B Southwest China

1 8 Xichang(37).H % Yibin(17).H K Chongqing(13) , B 3 Batang(3)
% H Mengzi(54) . % * Tengchong(26) ., B B Kunming(24)

HE B Chenxian(8) . ¥ Changsha(2) 4 h Central China
H 5 Yichang(4)
B 1] Xiamen(61) .48 M Fuzhou(33) .8 ¥ Nanping(29) 4E 7K East China

M Ganzhou(17) .8 B Nanchang(3)
7 M Wenzhou(8)
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