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Abstract

The whitefly, Bemisia tabaci, is an important agricultural pest and is globally distributed. Although the B. tabaci species
complex includes many biotypes, they are morphologically indistinguishable. Therefore molecular markers must be used to identify
them. In this study, B. tabaci specimens were collected from Taiwan and adjacent islands. Mitochondrial 16S rDNA sequences were
used to reconstruct phylogenetic trees in order to distinguish the biotypes. According to the collection records, B. tabaci is widely
distributed in Taiwan, Penghu, Green Island, Orchid Island, Matsu, and Kinmen. Phylogenetic analyses revealed that 3 biotypes exist
in Taiwan: the B, Nauru, and An biotypes. We hope this study will contribute to the knowledge of damage by and virus transmission
of B. tabaci in the future.
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Fig. 1. Distribution of the B, An, and Nauru biotypes of Bemisia tabaci in the Taiwanese area.

&— HEZBEINEERE (Bemisia tabaci) ¥ 1ME ~ REM « FEEY RAEREF

Table 1. Biotype, sample location, host plant, and acronym of specimens of Bemisia tabaci from other countries

No. Biotype Acronym Location Host plant
1 An AusAnF3 Australia -
2 Q Netherland The Netherlands Hibiscus sp.
3 B IsraelBF17 Israel -
4 B JapanBF18 Japan Brassica oleracea
5 B KoreaBF22 Korea Rose
6 Nauru ChinaNaurul China Gossypium hirsutum
7 Nauru ChinaNauru2 China Codiaeum variegatum
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Ukt > e EAR Y BRI M ZREERA AR
EYRHATF (26 28 EITERERF
3. FIl.z BT HER

TEFP e Z P s (i NCBI (http:/
www.ncbi.nlm.nih.gov/) 2 BLAST T Hi
TR oz Lt » DI R & Ry & 16S
rDNA 75l - [t4f » B GenBank Tt
fy e BV MEZ P (2D i TR =K
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Documentation/ClustalX/#G) 3 1T ¢ %1 §f
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nesu.edu/BioEdit/page2.html) Ei GeneDoc
i (http://www.psc.edu/biomed/genedoc/)
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%= GenBank’ TEHZIEEMZ (Bemisia tabaci) fifg5e 16S rDNA &7l
Table 2. GenBank" accession numbers of Bemisia tabaci mitochondrial 16S rDNA

No. Biotype Acronym GenBank accession no.
1 A USAA AF246651
2 B AustraliaB AF246636
3 B Brazil AF246637
4 B Ethiopia AF272796
5 B Florida AF246640
6 B Japan AF246644
7 B Yemen AF246652
8 Q Egypt AF246639
9 Q SpainQ AF246647
10 An Australia AF246635
11 An China AF246642
12 An Pakistan AF246646
13 An Turkey AF246650
14 Nauru India AF246643
15 Nauru Nauru AF246645

" http:/www.ncbi.nlm.nih.gov/

= BEMEEENE (Bemisia tabaci) KifzEe 16S IDNA FIIRERZEBEER
Table 3. Nucleic acid components of mitochondrial 16S rDNA sequences of Bemisia tabaci in Taiwan

Biotype No. of specimen Sequence length (bp) AT% GC%
Nauru 6 523 74.2 25.8
An 3 523 72.3 27.7
B 1 523 76.3 23.7

GG HTHESR » 5 H GenBank 2 15 &k
(R » KRR AL 2 2 > R 3 f 7%
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Fig. 2. Phylogenetic tree of Bemisia tabaci mitochondrial 16S rDNA sequences. A Neighbor-joining tree with 1000
bootstrap resampling replications was constructed with Trialeurodes vaporariorum as the outgroup.
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Fig. 3. Phylogenetic tree of Bemisia tabaci mitochondrial 16S rDNA sequences. A maximum-parsimony tree with
1000 bootstrap resampling replications was constructed with Trialeurodes vaporariorum as the outgroup.
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Fig. 4. Phylogenetic tree of Bemisia tabaci mitochondrial 16S rDNA sequences. A maximum-likelihood tree with 100
bootstrap resampling replications was constructed with Trialeurodes vaporariorum as the outgroup.
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Pashley and Ke, 1992) o 2 ih |7 428 045 g
KifRAEE 16S rDNA FHIIREH) 523 bp » i
1 jgk—%4 (Frohlich et al., 1999; Brown
and McLaughlin, 2002) » {H 4 #7 Il Fr B 2



#N ZEEESE (Bemisia tabaci) 2 FEEMIER

Table 4. Known host plant species of Bemisia tabaci in Taiwan

Host plant
Family Species

Acanthaceae Dicliptera chinensis Cucurbitaceae Cucumis anguria

Amaranthaceae Achyranthes obtusifolia Cucumis melo
Achyranthes bidentata Cucurbita moschata
Achyranthes rubrofusca Luffa aegyptiaca

Asteraceae Ageratum conyzoides Momordica ochinchinensis
Ageratum houstonianum Sechium edule
Bidens chilensis Euphorbiaceae Euphorbia cyathophora
Bidens pilosa Euphorbia hirta
Chromolaena odorata Euphorbia pulcherrima
Eclipta prostrata Jatropha podagrica
Emilia sonchifolia Fabaceae Leucaena glauca
Erigeron bonariensis Lamiaceae Mentha arvensis
Gaillardia aristata Mesona chinensis
Ixeris chinensis Leonurus heterophyllus
Lactuca sativa Malvaceae Hibiscus sabdariffa
Siegesbeckia oriental Sida cordifolia
Sonchus oleraceus Sida sp.
Wedelia trilobata Urena lobata
Xanthium strumarium Moraceae Humulus scandens
Youngia japonica Myricaceae Myrica rubra

Brassicaceae Brassica oleraceae Portulacaceae Portulaca oleracea
Brassica rapa Solanaceae Lycopersicon esculeutum

Convolvulaceae Ipomoea acuminata Nicotiana tabacum
Ipomoea batatas Physalis angulata
Ipomoea obscura Solanum nigrum

Urticaceae Boehmeria nivea

AT &EAIEE 72% —#% M= » AT rich |&
S A LR AR TR - FR Al EBCNORST  {HRZ
Uy (black flies) FF9EHH/~ » KifRHEE AT
rich [lg > N —EFEIR SRR, > H{E2H
D B ag FEBLI o (T ERE I P B B OR S [ S
(Xiong and Kocher, 1991) s 4] 16S rDNA
FERHRARERRI R B 2 — » G088 E D E
i BV S R EERST[EE o KL - 5

By dabiinsE 16S rDNA i AT rich [&
i > ATRETFEIE /DB, - (B IR T - IR
138 am B (/)72 B 2 f A [A] #y g2 16S TDNA
etz s A E—LHEE -

FEER) s R e 16S rDNA FIJFI A2
%~ KRR L B iR K PTREM AR A 2 SR H
At - BRIRREE COL RAZpiRe ITS1 2%
5% At — Kk n] B s ) AR ) R
(Frohlich et al., 1999; De Barro et al.,
2000; Simdn et al., 2003; Viscarret et al.,
2003; De Barro et al., 2005; Delatte et al.,
2005) o KT » A5 16S rDNA =Fff%H#
BAEBHRERUR A Y MER R - R0
{LHiIZK » An B Nauru A9 MEFHES B Bl
Q AW MER AR Z IR R R T > RS R
AFERIEREE COL RAshEte ITS1 FreEsE.s
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TB ARG S (Frohlich et al., 1999; De
Barro et al., 2000; Viscarret et al.,
2003) - L4} > AffFFEZ 16S rDNA Zffi#H
ARG RE T AR Ky e R T R s BE T > (HIEE
JRELFHRAWF 92 A4 (Frohlich et al., 1999;
De Barro et al., 2000; Viscarret et al.,
2003) - fififE COl ke ITS1 R
ARSHRET » JEEN ad B H SUEER - TTARSRED
EH 2 MEMRA. 2@ Ko et al,
2002 ) » J 1 FIVEE B P BE A H AL AR B PG AF > )t
& A A KR bR MR A - HHERH L b R Ry
ZELYEH (Brown et al., 1995) » i LIFEELRY
o JBB 1y €5 H SRR - (AUt > FIJA] 16S rDNA
e AR 7 2 2R VR » (BRI A 2 PRG
HIPR— %€ TERE  ASRPFST LABH TR 885 1 22 1t [ o
by ad AR M s E Y - WISORARA B S 2
bl 8 K e R B 5 75 B (SRR 7 2 A o

AT ARG SR B R R IKE ~ EEIE
B R BE R NAAEAIREE ERR) - 3l
A Dr. S. K. Green (AVRDC, the World
Vegetable Center, Tainan, Taiwan)~ Dr. P.
J.  De (CSIRO  Entomology,
Indooroopilly, Australia) ~ Dr. S. J. Suh
(National Plant
Goyang, South Korea) ~ Dr. M. Jansen

Barro

Quarantine Service,
(Plant Protection Service, Wageningen,
the Netherlands) & Dr. B. L. Qiu
(Entomology Department, South China
Agricultural University, Guangzhou, China)
TRt ZMRL - AT AT B R B B iE
VIVt s R &= EtEt & 93 ERE-1.9.1-1a
-B2(4) Jx 94 2FR}-13.3.1-#5-B2(5) Z#EE fh
B o
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Identification of Biotypes of Bemisia tabaci (Hemiptera:

Aleyrodidae) in Taiwan Based on Mitochondrial 16S rDNA

Sequences

Chia-Hung Hsieh, Chung-Hsiung Wang and Chiun-Cheng Ko*

Department of Entomology, National Taiwan University, Taipei 106, Taiwan

ABSTRACT

The whitefly, Bemisia tabaci, is an important agricultural pest and is
globally distributed. Although the B. tabaci species complex includes many
biotypes, they are morphologically indistinguishable. Therefore molecular
markers must be used to identify them. In this study, B. tabaci specimens
were collected from Taiwan and adjacent islands. Mitochondrial 16S rDNA
sequences were used to reconstruct phylogenetic trees in order to distinguish
the biotypes. According to the collection records, B. tabaci is widely
distributed in Taiwan, Penghu, Green Island, Orchid Island, Matsu, and
Kinmen. Phylogenetic analyses revealed that 3 biotypes exist in Taiwan: the
B, Nauru, and An biotypes. We hope this study will contribute to the
knowledge of damage by and virus transmission of B. tabaci in the future.

Key words: Aleyrodidae, Bemisia tabaci, biotype, molecular marker, Taiwan
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