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Analysis of potential distribution of the invaded insect Frankliniella

occidentalis Pergande Thysanoptera Thripidae in China
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Ministry of Agriculture Institute of Plant Protection Chinese Academy of Agricultural Sciences Beijing
100081 China

Abstract Based on the information of daily climatic records of 634 stations in China and the biological
characteristics and distributions of Frankliniella occidentalis Pergande in the world the potential distribution
areas of F. occidentalis in China were analyzed with the models of Match Climates and Compare Locations of
the software CLIMEX. The results showed that F'. occidentalis could prevail in Guangdong Hainan Anhui
Fujian Jiangsu Shandong Guangxi Guizhou He' nan Hubei Shaanxi Sichuan and Yunnan provinces
and Chongqing city but was unable to survive in Xinjiang Qinghai Tibet Heilongjiang Jilin Liaoning
and Inner Mongolia provinces or autonomous regions in the northeast and northwest of China. The north limit of
its distribution in China was located along the joining line of such cities as Weihai Yantai Ji' nan Dezhou
Xingtai Yuncheng Xi' an Baoji and Tianshui where the annual average temperature is 10°C  the average
temperature in January — 8°C  and the annual extremely lowest temperature —20°C .
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Table 1 CLIMEX parameters for predicting potential distribution areas of Frankliniella occidentalis (Pergande) in China

2 B0 HE 7 ISR 2 E(El 12 1 5 2 5
Parameters Initial value Debugged value Madified value
KR AR E (DY) 10 10 10
R E TR (VD 25 27 27
R EBR D) 35 30 30
FEL 7 425 125 36k C DY) 40 33 31
HRAEHE IR CPDD) 264 264 264
iR il 7F 5 G 3 2 € SMO) 0.2 0.2 0.2
A% EL M BE R RO sM L) 0.6 0.6 0.6
i E R R(SM2) 0.88 0.88 0.88
FRE A 1 F5k B 38 BB ( SM3) 0.96 0.96 0.96
P A8 T BB (TTCS) -0.0105 0.5 0.5
1 M ie R AR 2 THCS ) 0.0144 0.002 0.002
H M iE I by BB (TTHS) 35 33 31
F a2 A THHS) FH Unknown 0.003 0.0038
T Wi It B (SMDS) 0.2 0.2 0.2
T Iirie B R (HDS) M Unknown 0.0001 0.0001
I R0 T G A A (SMIWS) 0.96 1.3 1.3
T 0 R R s FHN Unknown 0.006 0.006
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Fig. 1 TLocations in China matched with similar climates 1o Philadelphia, USA
b T SR B BT T () R T A FE 1 B R 4 (huep s //fgis . nsdi . gov. ens) L 1:4 000 0005 T FEI[A .
Base map is downloaded from http://nfgis. nsdi. gov. en/with the scale of 1:4 000 000: the same for the following figures.
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Table 2 Chinese weather stations with similar climates to Philadelphia and Tampa, USA
5 8 I AR AR R FR BE KT 0.62 Y A

Locations of similar coefficient > 0.62 with Philadelphia’ s

HLEHFET AR
Prov., Mun., AR™

NS R A LR T 062 (3B AL

. Locations of similar coefficient > 0.62 with Tampa’s climate
climate

it 1 J5 Chengshantou & Yantai. & & Qingdao E

11145 Shandong Dingtao 55 Weitang JC None

, %P Anyang. X8 M Zhengzhou. 7 [& Lushi. ¥4 PA Nanyang.,
P Henan {5 Xjn);angg‘?ﬂ{ =y Zhimadian T Nome
(7 Shanxi i3 Yuncheng J& None
BEVY Shaanxi i Hanzhong, P % Xi’an JG None
H 3 Gansu F K Tianshui T None
PG Sichuan J7 1 Wanyuan FLE Yibin
F M Guizhou FEH5 Bijie i % Zunyi T None
LB Anhui I Hefei, 25 0 Bozhou. B Benghu., 38 ¥ Wuhu. LI % None

Huoshan

JL78 Jiangsu P 50 Nanjing. 8 Ganyu.”R & Dongtai . #H Xuzhou JC None
W4k Hubei #70 Wuhan,# i F Lachekou JC None
&FH Fujian J& None [ Xiamen 4@ M Fuzhou
J7#R Guangdong JG None ; afi'ei(fu"‘ﬂmghsosa‘of;nﬁ Zhanjiang., il % Shantou. Al &
I~ P8 Guangxi JG None fujz;ii];(l;ﬁ\é?nflolig;zu[‘}jpﬁg et
MRS Hainan F& None #R 7 Dongfang .. # 1 Haikou
Z M Yunnan J. None % B Mengzi il # Lancang. i #& Lincang /8 3 Simao
3 Total 29 21
" : Prov. = Province; Mun. = Municipality; AR = Autonomous Region. The same for Table 3.
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Fig. 2 Locations in China matched with similar climates to Tampa, USA
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Table 3 Potential distribution areas of Frankliniella occidentalis Pergande in China
Most suitable area Suitable area Semi-suitable area
Prov. Mun. AR EI0.1-2.9 EI3.0-14.9 El=15.0
Anhui Hefei Shouxian Bengbu Fuyang Chaohu Wuhu
Dangshan Chuxian Suxian Bozhou
Fujian Chongwu Dongshan Pingtan Changting Jian’ou Zhangzhou
Pucheng Xiamen Longyan Fuzhou Shanghang Yong'an Shaowu Nanping
Jianyang Taining Fuding Taishan
Gansu Tianshui Wudu
Guangdong Nan’ao Dianbai Shantou Huiyang Lianping Wuhua
Zhanjiang Huilai Shanwei Shenzhen Guangzhou Taishan Lianxian
Nanxiong Guangning Gaoyao
Shaoguan Shangchuandao Heyuan
Fogang Xuwen Meixian Xinyi
Yangjiang
Guangxi Wei Napo Jingxi Bethai Fengshan Mengshan Laibin Hexian
zhoudao Hechi Du’an Lingshan Liuzhou Yulin Guiping Qinzhou
Nanning Pingguo Rong’an
Guizhou Wangmo Luodian Xingyi Bijie Anshun Weining Meitan
Guiyang Panxian Zunyi Kaili Tongren Xishui
Tongxin Qianxi Rongjiang Sinan
Hainan Xisha Shanhudao Lingshui Sanya Dongfang
Haikou Qionghai
Hebei Xingtai
Henan Nanyang Xinyang Shanggiu Lushi Gushi
Mengjin Kaifeng Xuchang Xixia
Baofeng Luoyang Sanmenxia
Zhengzhou Zhumadian Xinxiang
Xihua Anyang Luanchuan
Hubei Lao Guangshui Zhongxiang Badong Macheng Exi Laifeng
hekou Yichang Wufeng Jingzhou Tianmen
Zaoyang
Fangxian
Yunxian
Hunan Daoxian Hengyang Shuangfeng Zhijiang
Jiangsu Huaiyin Xuyi Gaoyou Sheyang Nantong
Ganyu Dongtai Xuzhou Nanjing
Jiangxi Xichang Xunniao Ganzhou Ji’an Yushan
Nanchang Guixi Zhangshu
Guangchang Boyang
Shandong Yantai Qingdao Weihai Rizhao Haiyang Longkou Dezhou
Heze Linyi Chengshantou Yangjiaogou
Shidao Jinan
Shanxi Yuncheng
Shaanxi Zhen’an Shiquan Hanzhong Shangzhou
Baoji Ankang Lueyang Wugong
Foping Xi’an
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#£3% 3 Table 3 continued
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BiRKX Most suitable area Suitable area Semi-suitable area
Prov., Mun., AR (EI0.1-2.9) (EF3.0-14.9) (EI=15.0)
| # Shanghai JE%E Longhua
P41l Sichuan S i Pingwu. i% ¥ Hanyuan. #% T Suining. B %% B4 Zhaojue . HE% Ya'an
Yibin. % #B Chengdu., % e Ziyang\ﬁ:ﬁ 3t Nanchong . 2]
" Langzhong. 4% PH Mianyang. & LI Leshan. /) 4
Xiaojin, P ¥L Neijiang. #F 7L 8 Dujiangyan., B2
Bazhong. 7 i Luzhou . [ 3 Batang. & I Leibo. 77 iR
Wanyuan 35 B Daxian. 25 38 Huili, 878 Yuexi. 5 5
Derong A< B Muli.#: % Yanyuan
F i Tianjin i Th Tanggu
M Yunnan % H Mengzi LM Wenshanzhou )™ B Guangnan., ¥ 7K Lushui ., B

H L Zhejiang
S Chongging

F 1t Total 7

[ Yiliang, & Yuxi.f#LL Baoshan - 4E 14 Weixi . & H
Chuxiong. % P Luxi . JGIE Yuanmou. % Jingdong. B
¥ Simao, & Dali. i #5 Lincang. W i Zhau{ung\ﬂfﬁ
A0 Ruili. & ™ Tengchong . B2 W Kunming, 75 #F Zhanyi.
2 ¥ Huize .1 /& [ﬂncang\ﬁﬂﬁ Mengla., i YL Lijiang
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% Fengjie. ¥ ¥F 11 Shapingba. {% B Fuling, 71 &

Wanxian

151

YL Jiangcheng. B i1 Pingbian. %8 #F Huaping. #

# Mengding ., 5T L1l Gongshan . 5t Jinghong

44 Jinhua 5 Quzhou

# 7K Pengshui. %2 °F Liangping. i P Youyang

di B 3 AT, U AE ST S 4 A AL RS E A F 1
REE10CHRE 1 AH-FRHEE -8 CHFERKL K
TR 4R o B (IR - 20 CHFMEEAY S, X
5P IEH Dk R AR 100, 52 Z ik

Bl 3 PEAEET I AE P E A L e K A b

Fig. 3  Potential distribution areas of Frankliniella occidentalis (Pergande) in China
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