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Abstract

Bemisia tabaci (Gennadius) is an important global agricultural pest. The economic impacts of this pest are primarily due to the

damage it inflicts on the health of the host plant health by sucking the plant’ s juices, by fouling the life cycle of the plant, by
secreting honeydew, and by transmitting plant viruses. The most serious damage caused by B. tabaci is its transmission of the
Tomato leaf curl Taiwan virus (TOLCTWV) to tomato plants in Taiwan. In this study, B. tabaci was collected from tomato fields in
Taiwan, and the coat protein (CP) gene of the ToLCTWV was isolated from B. tabaci by polymerase chain reaction (PCR). Four
biotypes of B. tabaci have been recorded in Taiwan, and the sequence characterized amplified regions (SCARs) were used to
identify the various biotypes. The results revealed that all collected ToLCTWVs were determined to be biotype B of B. tabaci.
Analyses of the sequence identity, phylogeny, and phylogeography indicated that the TOLCTWV was separated into two variants (a
western Taiwan (WTW) variant and an eastern Taiwan (ETW) variant), and that the ETW variant originated from the WTW variant.
Phylogenetic relationship within the WTW variant was difficult to discern because of the low genetic variation and its high level of
human trade activities. The ETW variant had a higher genetic variance because of its topography, climate, and its low level of
human trade activities. The genetic variations suggest that the ETW variant dispersed from the south to north- eastern Taiwan.
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Table 1. Accession numbers of the Tomato leaf curl Taiwan virus (TOLCTWV) coat protein (CP) sequences from

GenBank

Acronym Haplotype GenBank Host plant Location
accession no.

DQ237918China 28 DQ237918 Lycopersicon esculeutum, tomato Guangdong, China
DQ866122TN 29 DQ866122 Lycopersicon esculeutum, tomato Tainan, Taiwan
DQ866123HL 8 DQ866123 Lycopersicon esculeutum, tomato Hualien, Taiwan
DQ866125CH 31 DQ866125 Lycopersicon esculeutum, tomato Changhua, Taiwan
DQ866126HC 26 DQ866126 Lycopersicon esculeutum, tomato Hsinchu, Taiwan
DQ866127TY 32 DQ866127 Lycopersicon esculeutum, tomato Taoyuan, Taiwan
DQ866128CI 27 DQ866128 Lycopersicon esculeutum, tomato Chiayi, Taiwan
DQ866130TT 11 DQ866130 Lycopersicon esculeutum, tomato Taitung, Taiwan
U88692TN 30 U88692 Lycopersicon esculeutum, tomato Tainan, Taiwan

R- SEMESEENBERSHEDERFIIARBZRERIMTIESR
Table 2. Coat protein (CP) sequences of the Tomato leaf curl Taiwan virus (ToOLCTWV) collected in Taiwan used for
the phylogenetic analysis

Acronym Haplotype Biotype Location
1864TN 17 B Guantian, Tainan
1895IL 6 B Sansing, Yilan
2126CH 13 B Yanpu, Changhua
255THL 1 B Jian, Hualien
2559TT 3 B Taitung City
2561TT 9 B Luye, Taitung
2564KH 23 B Lujhu, Kaohsiung
2565PT 24 B Jiouru, Pingtung
2575YL 14 B Siluo, Yunlin
2580NT 19 B Jhushan, Nantou
2586CI 18 B Taibao, Chiayi
3114CI 21 B Singang, Chiayi
3298TC 15 B Taichung City
3323HL 2 B Jian, Hualien
3428TN 25 B Houbi, Tainan
3579CI 16 B Sikou, Chiayi
3663HC 22 B Cyonglin, Hsinchu
3665ML 20 B Zaociao, Miaoli
3671IL 4 B Jiaosi, Yilan
3672IL 7 B Jhuangwei, Yilan
3673IL 5 B Yilan City
3686HL 10 B Yuli, Hualien
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Table 3. Infection ratio of the Tomato leaf curl Taiwan virus (TOLCTWV) detected from Bemisia tabaci populations in

Taiwan from 2002 to 2007

Location No. of samples (n) No. of infections (n) Infection percentage
Taoyuan 2(10) 0 0
Hsinchu 4 (20) 1(5) 25 (25)
Miaoli 2(10) 1(5) 50 (50)
Taichung 2 (10) 1(5) 50 (50)
Changhua 5(25) 4(12) 80 (48)
Yunlin 10 (50) 5(18) 50 (36)
Nantou 7(35) 2(8) 28.6 (22.9)
Chiayi 21 (105) 15 (54) 71.4 (51.4)
Tainan 23 (115) 14 (50) 60.9 (43.5)
Kaohsiung 11 (55) 5(@17) 45.5 (30.9)
Pingtung 5(25) 2(8) 40 (32)
Yilan 5(25) 4(12) 80 (48)
Hualien 9 (45) 5(27) 55.6 (60)
Taitung 11 (55) 6(15) 54.5(27.3)
Total 118 (588) 65 (236) 55.1(40.1)

n: individuals
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Table 4. Infection ratio of the Tomato leaf curl Taiwan virus (TOLCTWV) detected from Bemisia tabaci populations, by

month, from 2002 to 2007

Month No. of samples (n) No. of infections (n) Infection percentage
January 2 (10) 1(5) 50 (50)
February 16 (80) 8(33) 50 (41.3)
March 21 (105) 10 (30) 47.6 (28.6)
April 22 (110) 13 (46) 59.1 (41.8)
May 25 (125) 14 (53) 56 (42.4)
June 3(15) 2(7) 66.7 (46.7)
July 4 (20) 1(3) 25 (15)
August 1(5) 1(5) 100 (100)
September 0 0 -
October 0 0 -
November 8 (40) 5(20) 62.5 (50)
December 16 (78) 11.(30) 68.8 (38.5)
Total 118 (588) 65(236) -

n: individuals
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Fig. 1. Phylogenetic tree of coat protein (CP) gene sequences for Tomato leaf curl Taiwan virus (TOLCTWV) in
Taiwan based on the Neighbor-joining method with 1000 bootstrap resampling replications. The outgroup was

Squash leaf curl Philippines virus (SLCPHV).
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Fig. 2. Phylogenetic tree of coat protein (CP) gene sequences for Tomato leaf curl Taiwan virus (TOLCTWV) in
Taiwan based on Bayesian inferences. Numbers at the nodes are the posterior probability values. The
outgroup was Squash leaf curl Philippines virus (SLCPHV).
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eastern Taiwan

western Taiwan

B= ZEFMRERSHEORRNERLZE/BEMRE  AEHERARELEBKI|BEREY -
Fig. 3. Minimum spanning network of haplotypes of the Tomato leaf curl Taiwan virus (TOLCTWV) based on coat
protein (CP) gene sequences. Numbers at the branches indicate the number of nucleotide mutations between

haplotypes.
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(ToLCTWYV) from Bemisia tabaci (Hemiptera: Aleyrodidae)
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ABSTRACT

Bemisia tabaci (Gennadius) is an important global agricultural pest. The
economic impacts of this pest are primarily due to the damage it inflicts on the
health of the host plant health by sucking the plant’s juices, by fouling the life
cycle of the plant, by secreting honeydew, and by transmitting plant viruses.
The most serious damage caused by B. tabaci is its transmission of the Tomato
leaf curl Taiwan virus (TOLCTWYV) to tomato plants in Taiwan. In this study,
B. tabaci was collected from tomato fields in Taiwan, and the coat protein (CP)
gene of the ToLCTWYV was isolated from B. tabaci by polymerase chain reaction
(PCR). Four biotypes of B. tabaci have been recorded in Taiwan, and the
sequence characterized amplified regions (SCARs) were used to identify the
various biotypes. The results revealed that all collected ToLCTWVs were
determined to be biotype B of B. tabaci. Analyses of the sequence identity,
phylogeny, and phylogeography indicated that the ToLCTWV was separated
into two variants (a western Taiwan (WTW) variant and an eastern Taiwan
(ETW) variant), and that the ETW variant originated from the WTW variant.
Phylogenetic relationship within the WTW variant was difficult to discern
because of the low genetic variation and its high level of human trade
activities. The ETW variant had a higher genetic variance because of its
topography, climate, and its low level of human trade activities. The genetic
variations suggest that the ETW variant dispersed from the south to north-
eastern Taiwan.

Key words: Bemisia tabaci, biotype, Tomato leaf curl Taiwan virus
(ToLCTWYV), phylogeny, phylogeography
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