DOI:10.6661/TESFE.2008016 A& E s2Formosan Entomol. 28: 211-224 (2008) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Identification of a New Invasive Q Biotype of Bemisia tabaci (Hemiptera: Aleyrodidae) in Taiwan by
Molecular Markers [Research report]

SEEMEMAREENRE QBEMNEZS FEE [HERS]
Chia-Hung Hsieh, Fu-Sheng Wu, Yi-Hsien Chiang, Hua-Te Fang, and Chiun-Cheng Ko*
HER - REL - BE%  HER - UERY
*BAEEE-mail :[F kocc2501@ntu.edu.tw
Received: 2008/09/03  Accepted: 2008/11/09  Available online: 2008/12/01
Abstract
Bemisia tabaci (Gennadius), among the top 100 world’ s worst invasive alien species, causes serious agricultural damage. It is

divided into many biotypes. Biotype Q, which originated in the Mediterranean region, is a new invader in Taiwan which has been
transmitted by poinsettia and has caused great economic losses in the USA, Mexico, China, and Japan. In this study, 481 samples
were collected in Taiwan. Molecular markers indentified not only the indigenous An and Nauru biotypes and the invasive B biotype
but also the new invasive biotype Q were found. Sequence characterized amplified region (SCAR) analysis, cleaved amplified
polymorphic sequence (CAPS) markers, and a phylogenetic tree based on the mitochondrial cytochrome oxidase I (COI) support
the new invasive biotype Q being present in Taiwan. However, biotype Q is not being monitored in the field, and we hypothesize
that it is in the early stages of invasion. Biotypes B and Q of B. tabaci have different inherent levels of resistance to insecticides, thus
their coexistence will not be easy to control. Therefore, a quarantine of agricultural crops will be necessary to prevent future
multiple invasions of biotype Q in Taiwan and avoid potentially serious agricultural economic losses.
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Table 1. Mitochondrial cytochrome oxidase | (COI) sequences of Bemisia tabaci in this study

Acronym Biotype GenBank accession no. Location
AustraliaBF5 B DQ174535 Australia
ArizonaB B AY057123 USA, Arizona
SouthAfricaB B AY057140 South Africa
FranceB B AJ550170 France, Antibes
ArgentinaB B AF340215 Argentina, Buenos Aires
UgandaB B AY903569 Uganda, Namulonge
SpainF32B B DQ989551 Spain

IsraelF60B B DQ989552 Israel
ChinaBeijingB B DQ989523 China, Beijing
ChinaHainanB B AY518187 China, Hainan
KoreaGoyangB B DQ989531 Korea, Goyang
JapanHARB B AB204581 Japan, Kochi
JapanMATB B AB204582 Japan, Chiba
JapanKOSB B AB204578 Japan, Kumamoto
JapanKAKB B AB204580 Japan, Kagoshima
TaiwanHLB B DQY89539 Taiwan, Hualien
TaiwanCYB B DQ989535 Taiwan, Chiayi
TurkeyQ Q AF342776 Turkey

FranceQ Q AM180063 France, Roussillon
AlgeriaQ Q AM176575 Algeria, Biskra
MoroccoQ Q AM176573 Morocco, Biougra
Cameroon Q Q AF344258 Cameroon, Banga-Bakundu
ZimbabweQ Q AF344285 Zimbabwe, Mazowe
SudanQ Q AY827613 Sudan,
NetherlandsF13Q Q DQ174541 The Netherlands
SpainF7Q Q DQ174539 Spain

CyprusF42Q Q DQY89553 Cyprus

IsraelF61Q Q DQY89554 Israel
ChinaBeijingQ Q AY582872 China, Beijing
ChinaHeNanQ Q AY587514 China, Henan
ChinaYunnanQ Q AY518189 China, Yunnan
KoreaBuyeoQ Q DQ462583 Korea, Buyeo
KoreaWhaseongQ Q DQ462586 Korea, Whaseong
JapanMYJQ Q AB204586 Japan, Kagoshima
JapanKyushuQ Q DQ989546 Japan, Miyazaki
JapanNSGQ Q AB204579 Japan, Kumamoto
TaiwanTNQ Q DQY89547 Taiwan, Tainan
USAGeorgiaQ Q EF080823 USA, Georgia
Nepal Nauru AF342779 Nepal
TaiwanNaurul Nauru DQ174518 Taiwan, Hsinchu
TaiwanNauru2 Nauru DQ174519 Taiwan, Chiayi
TaiwanNauru3 Nauru DQ174520 Taiwan, Taitung,
TaiwanNauru4 Nauru DQ174521 Taiwan, Kaohsiung
ChinaNaurul Nauru DQ174522 China, Jiangsu
ChinaNauru2 Nauru DQ174523 China, Guangdong
Indonesia Nauru DQ174524 Indonesia
AustraliaAn An DQ174529 Australia
TaiwanAn2 An DQ174526 Taiwan, Kaohsiung
TaiwanAn3 An DQ174527 Taiwan, Hualien
TaiwanAn4 An DQ174528 Taiwan, Hsinchu
ChinaAn An AF342777 China

Malaysia An AY057137 Malaysia

Indial An AJ748365 India, Karnataka
India3 An AJ748360 India, Karnataka
Thailand An AF164670 Thailand
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Fig. 1. Sequence characterized amplified region (SCAR) analysis based on the primer set of BaBF/L2-N-3014 to
identify biotype B of Bemisia tabaci. M, Bio100 DNA Ladder™; C, control without DNA template; B, samples of
biotype B from Spain, Israel, Korea, China, Japan, and Taiwan; Q, samples of biotype Q from Israel.
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Fig. 2. Sequence characterized amplified region (SCAR) analysis based on the primer set of BaQF/BaQR to identify
biotype Q of Bemisia tabaci. M, Bio100 DNA Ladder™:; C, control without DNA template; Q, samples of biotype
Q from Spain, The Netherlands, Cyprus, Israel, Japan, and Taiwan; B, samples of biotype B from Israel.
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Fig. 3. Cleaved amplified polymorphic sequence (CAPS) analysis based on the primer set of D1-Q6/R1-Q6 (uncut (-)
or digested with Mspl (+)). M, Bio100 DNA Ladder™; C, control without DNA template; Q, samples of biotype
Q from Spain, The Netherlands, Cyprus, Israel, Japan, and Taiwan; B, samples of biotype B from Spain, Israel,
Korea, China, Japan, and Taiwan.
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Fig. 4. Cleaved amplified polymorphic sequence (CAPS) analysis based on the primer set of D1-Q6/R2-Q6 (uncut (-)

or digested with Mspl (+)). M, Bio100 DNA Ladder™:; C, control without DNA; Q, samples of biotype Q from
Spain, The Netherlands, Cyprus, Israel, Japan, and Taiwan; B, samples of biotype B from Spain, Israel, Korea,
China, Japan, and Taiwan.
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Fig. 5. Cleaved amplified polymorphic sequence (CAPS) analysis based on the primer set of C1-J-2195/L2-N-3014
(uncut (-) or digested with Vspl (+)). M, Bio100 DNA Ladder™:; C, control without DNA template; Q, samples of
biotype Q from Spain, The Netherlands, Cyprus, Israel, Japan, and Taiwan; B, samples of B biotype from

Spain, Israel, Korea, China, Japan, and Taiwan.
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Identification of a New Invasive Q Biotype of Bemisia tabaci
(Hemiptera: Aleyrodidae) in Taiwan by Molecular Markers

Chia-Hung Hsieh, Fu-Sheng Wu, Yi-Hsien Chiang, Hua-Te Fang, and Chiun-Cheng Ko*

Department of Entomology, National Taiwan University, Taipei, Taiwan

ABSTRACT

Bemisia tabaci (Gennadius), among the top 100 world’s worst invasive
alien species, causes serious agricultural damage. It is divided into many
biotypes. Biotype Q, which originated in the Mediterranean region, is a new
invader in Taiwan which has been transmitted by poinsettia and has caused
great economic losses in the USA, Mexico, China, and Japan. In this study, 481
samples were collected in Taiwan. Molecular markers indentified not only the
indigenous An and Nauru biotypes and the invasive B biotype but also the new
invasive biotype Q were found. Sequence characterized amplified region
(SCAR) analysis, cleaved amplified polymorphic sequence (CAPS) markers, and
a phylogenetic tree based on the mitochondrial cytochrome oxidase I (COI)
support the new invasive biotype Q being present in Taiwan. However, biotype
Q is not being monitored in the field, and we hypothesize that it is in the early
stages of invasion. Biotypes B and Q of B. tabaci have different inherent levels
of resistance to insecticides, thus their coexistence will not be easy to control.
Therefore, a quarantine of agricultural crops will be necessary to prevent
future multiple invasions of biotype Q in Taiwan and avoid potentially serious
agricultural economic losses.
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