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Molecular PhylogeneticAnalysisRevealsat LeastFive
GeneticRacesof Bemisiatabaciin China

Zheng-XiLi 1

Phylogeneticanalysisusing ITS1 and CO1 nucleotidesequenceshas revealedsix major
racesof Bemisiatabaci in the world, including threemajor indigenousracesin the Asia–
Paci�c region, viz., B. tabaci (Asia), B. tabaci (Bali) and B. tabaci (Australia), but the
statusof a large collection of genotypesin this region remainsunresolved. The ITS1
sequencesof representative white�y samplescollectedfrom aroundChinaweredetermined
in thisstudy.Thesesequencesandotherhomologoussequencesretrievedfrom GenBankwere
thenusedto conducta phylogeneticanalysis. The resultsdemonstratedthat the white�ies
collectedin Chinaweresplit geneticallyinto four groups,whereat least� ve geneticraces
were revealed,i.e., B biotype (SDLe, XJEp, XJAt, HNNt, BJIb, GDEp, XJGh, GDHrs,
XJSmandSHEp),Bali group(ZJGh),M biotype(Hainan1),G biotype(GXCm) andAsian
H/K group(FJIb,GDCv), althoughthe AsianH/K groupwith low bootstrapscoreremains
unresolved. Of all geneticraces,the B biotype is the mostextensively distributed. In the
dendogram,theJbiotype,L biotypeandQ biotypeclustertogetherandform asistercladeto
theB biotype.Thedataindicatethatextensivemigrationof B. tabacihastakenplacein Asian
countries.ThepopulationsZJGh,FJIb,GDCv, GXCmandHainan1collectedin Chinamight
have originatedthere,but thepossibilitythatthey wereintroducedfrom elsewherecannotbe
excludedat thispoint. UsingPyRfrom IsraelasareferenceQ biotype,therandomampli�ed
polymorphicDNA bandingpatternsof SDLe, XJEp, XJAt and HNNt were shown to be
consistentwith thatof theQ biotype,which indicatedthatthefour localwhite�y populations
identi�ed astheB biotypebasedon ITS1sequenceswerecloselyrelatedto theQ biotype.
KEY WORDS:Bemisiatabaci; internaltranscribedspacer1, ITS1; phylogeneticanalysis;
geneticrace.

INTRODUCTION

Bemisiatabaci(Gennadius)hasbecomeoneof themostdamagingcroppestsin world
agriculturedue to its ability to utilize different host plants (4), contaminationof plant
productswith honeydew, and ability to vector geminiviruses(2,4), in particular its B
biotype- which is a devastatingpestof cottonandhorticulturalcrops(12) andcancause
silverlea�ng (10). B. tabacihasbeenrecordedfrom morethan600plantspeciesandthere
maybemorehostsnot yet formally documented(30). Entomologistshave struggledwith
this speciesgroupfor decades,but themanagementstrategiesfor certainpopulationsof B.
tabacimaynot beeffective for otherpopulationswith differentbiologicalcharacteristics.
Therefore,it is very importantto discriminateamongdifferentbiotypesor geneticraces
andunderstandtheir dispersalmechanismlocally and/orinternationally.

Bemisiatabaciwas�rst recordedin Chinain 1949(35), but identi�cation of white�y
biotypes,geneticracesand subraceshasnot received suf�cient attentionin China until
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recently, when it has becomea very important pest in China as well as elsewhere.
White�y geneticraceshave beenidenti�ed in different areasof the world, suggesting
thatB. tabacimaybea complex undergoingevolutionarychange(31). Biotypehasbeen
usedto designatepopulations,within species,that lack morphologicaldistinctionbut that
possessothercharacteristicswhich serve to separatethemfrom otherpopulations(7,9).
Unfortunately, thecharacteristicsof many of thepreviously designatedbiotypeshave not
beenidenti�ed exceptfor DNA sequences.Therefore,De Barro et al. (16) proposedto
usegeneticraceinsteadof biotype in describinggeneticdifferentiationof the B. tabaci
complex. Many methodshave beenusedto elucidatethe relationshipsbetweenwhite�y
populationscollectedfrom differenthostplantsin different locales,including polyacry-
lamidegel electrophoresisof non-speci�cesterase(5,12),randomampli�ed polymorphic
DNA (RAPD) (12,14,19,32),ampli�ed fragmentlength polymorphism(AFLP) (8,34),
18SrRNA genes(6,7), mitochondrial16SrDNA andcytochromeoxidaseI (COI) gene
(18,27,34),the internal transcribedspacer1 (ITS1) of nuclearribosomalDNA (13) and
microsatellitemarkers (11,15,33). De Barro et al. (13) constructeda phylogeny based
on ITS1 sequencesof 31 B. tabaci populationsfrom aroundthe world, which showed
a strongbiogeographicpattern. Horowitz et al. (22) usedRAPD and polyacrylamide
gel electrophoresisof non-speci�c esteraseto discriminatethe Israeli Q biotype from
the B biotype, hypothesizingthat the inherentlevels of resistanceto insecticides(e.g.
pyriproxyfen)mightdiffer in theQ andB biotypes(22). To date,over20differentbiotypes
have beenidenti�ed (2,31),enablingcomparative studiesof B. tabacibiotypesin a world
perspective.

A recentphylogeneticstudyusingITS1andCO1nucleotidesequencesconcludedthat
thereweresix majorgeneticracesof B. tabaciaroundtheworld: B. tabaci(Asia),B. tabaci
(Bali), B. tabaci(Australia),B. tabaci(Sub-SaharanAfrica), B. tabaci(Mediterranean/Asia
Minor/Africa) andB. tabaci(New World), amongwhichthe�rst threeconstitutethemajor
indigenousracesin the Asia–Paci�c region. However, thereis still a large collectionof
genotypesfrom theAsia region with no associationwith any of theracesunderthesingle
Bemisiatabaci (Gennadius)speciesname(16). A recentgeneticanalysisof theB. tabaci
complex using15 microsatelliteloci by De Barro (11) showedthat the indigenousAsia–
Paci�c genotypescould be split into six geneticpopulationswith little or no gene�o w
amongthem.Thelack of gene�o w betweengeneticpopulationsindicatesthatsomekind
of reproductive isolation hasoccurred,althoughthe mechanismis still unknown. The
compositionanddistribution of different racesor biotypesof B. tabaci in the world are
still openissues,andthis is particularlytrue in China. The purposeof this work wasto
analyzethe geneticstructureof B. tabaci in China and determineits relationshipswith
white�y groupsfrom otherpartsof theworld, in particularfrom theAsia–Paci�c region.

MATERIALS AND METHODS

Insects Fourteenwhite�y collectionswere obtainedlocally from different localesand
host plants in China. The insect sampleswere morphologically identi�ed under a
microscopein the Departmentof Entomology, China Agricultural University, basedon
the fourth instars(3). Freshinsectsweresoaked in 95% ethanolandat –20� C for future
use. Four otherpopulationspreservedin 95%ethanolweresuppliedandidenti�ed by A.
R. Horowitz of theAgriculturalResearchOrganization,BetDagan,Israel(Table1).

432 Zheng-XiLi



Extraction of genomicDNA Total genomicDNA wasextractedfrom individual white-
�ies. The ethanol-preserved sampleswere transferredonto a sterilized �lter paperfor
ethanolevaporationprior to homogenization.Eachwhite�y washomogenizedin 20 � l
of thelysis buffer (10 mM Tris-HCl, pH 8.4,50 mM KCl, 0.45%Tween20,0.45%NP 40
and100� g ml� 1 proteinaseK). Thehomogenatewasincubatedat 65� C for 30 min, after
whichthecrudelysatewasboiledfor 10min to inactivatetheproteinaseK. Two microliters
of thelysatewasusedin PCRampli�cation of therDNA-ITS1 andalsofor RAPD-PCR.

PCR ampli�cation of rDNA-ITS1, cloning and sequencing The primers used for
ampli�cation of ITS1wereforwardprimerTW81f,5'-GTTTCCGTAGGTGAACCTGC-3'
andreverseprimerBt5.8r, 5'-ATCCGCGAGCCGAGTGATCC-3' (13). Ampli�cation of
thetargetDNA by PCRwasperformedin atotalreactionvolumeof 25� l containinga2-� l
aliquotof theDNA lysate,2.5 � l 10� PCRbuffer suppliedby themanufacturer(200mM
Tris-HCl, pH 8.4,200mM KCl, 100mM (NH4)2SO4), and0.4 � l Taq DNA polymerase
(Tianwei Biotech, Beijing, China, 2.5 U per � l), 2.5 � l MgCl2 (25 mM), 2 � l dNTPs
(2.5 mM each),1.8 � l dimethyl sulfoxide (DMSO), 1 � l primer mixture (25 � M each)
and12.8� l ddH2O. PCRreactionswerecarriedout in a MJ thermocycler (MJ Research,
Waltham,MA, USA) (initially 95� C for 5 min followedby 35 cyclesof 94� C for 1 min,
57� C for 1 min15s, 72� C for 1 min 30 s,and�nally 72� C for 10 min). Threemicroliters
of thePCRproductwassubjectedto electrophoresison a 1.5%(w/v) agarosegel stained
with ethidium bromide in TAE buffer. The target DNA productswere collectedfrom
the agarosegel andpuri�ed usingDNA fragmentquick puri�cation kit (Qiagen,Hilden,
Germany). An aliquotof thepuri�ed productwassubjectedto subcloningusingthepGEM-
T plasmidascloning vector (Fermentas,JingmeiBiotech,Beijing, China) following the
manufacturer's protocol. The ligated productwas transformedinto E. coli DH5� (Life
Technologies,Rockville, MD, USA) by standardproceduresandthepositive cloneswere
screened.Finally, thepositive cloneswerecollectedfor bidirectionalsequencing(Sangon
Biotechnology, Shanghai,China).

Phylogeneticanalyses Twenty-sixITS1 sequencesdeterminedin thepresentstudyand
takenfrom our previousreport(25)werealignedwith 42 referenceITS1sequences(Table
1) (1,13,16)retrieved from GenBankin ClustalW(1.82) (21). The referencesequences
werechosenbecausethey have beengivenspeci�c biotypedesignations(1,13,31)or their
statushasbeenotherwisedetermined(16) (Table1). The referencesequenceshave the
broadestrepresentationof theB. tabacicomplex in theworld, but theAsia–Paci�c Region
wasmoreheavily representedby moresequencesbecausethis studyattachesmoreweight
to thearea.Lipaleyrodesatriplex (GenBankaccessionno. AF213988),a nativeAustralian
white�y closelyrelatedto B. tabaci, wasusedasoutgroupin theanalysis(13).

PhylogeneticanalyseswereperformedusingMEGA3 (24), PHYML v2.4.4(20) and
PHYLIP v3.572c(17). The tree was constructedusing different modelsand different
tree-building algorithms,including Neighbor-Joining(23,29),Maximum Parsimony and
Maximum Likelihood (ML) as describedin De Barro et al. (13,16). In weighted
parsimony, transitions(Ti) andtransversions(Tv) werealternatelyweightedas2:1and1:0.
Under likelihood, the HKY85 modelwasusedandboth the Ti/TV ratio (DNA models)
and proportionof invariablesiteswere estimatedby maximizing the likelihood of the
phylogeny. A BIONJ distance-basedtree was usedas the startingtree. The topology,
the branchlengthsandrateparameters(Ti/Tv ratio, proportionof invariantsites,gamma

Phytoparasitica34:5,2006 433



distributionparameter)areall optimized.For bothparsimony andlikelihood,bootstrapping
wasperformedwith theheuristicsearchoptionfor 1000replications.

Random ampli�ed polymorphic DNA (RAPD) Two microlitersof thegenomicDNA
preparedasdescribedabove wasusedfor RAPD reactionswith a total of 25 � l reaction
volumecontaining2.5 � l 10 � PCRbuffer suppliedby the manufacturer(200 mM Tris-
HCl, pH 8.4, 200 mM KCl, 100 mM (NH4)2SO4) and 0.5 � l Taq DNA polymerase
(Tianwei, Beijing, China; 2.5 U per � l), 2.5 � l MgCl2 (25 mM), 2 � l dNTPs (2.5
mM each),1 � l randomprimer (25 � M) and 14.5 � l ddH2O. Randomprimers used
in RAPD-PCRwere 10-meroligonucleotidesof arbitrarysequencesuppliedby Operon
Technologies(Alameda,CA, USA), i.e., OPA01-20(19),F andH (12)andOPE01-10(22).
Ampli�cations werecarriedoutonaMJ thermocycler(initially 94� C for 3 min followedby
45cyclesof 94� C for 30s,40� C for 25s,72� C for 1 min 30sand�nally 72� C for 7 min).
Theproductswereanalyzedby electrophoresison1.5%agarosegelandethidiumbromide
stainingin TAE buffer. Tenindividualwhite�ies from eachpopulationwereanalyzed.

RESULTS

Phylogenetic analysesbasedon ITS1 sequences The ITS1 sequencesdeterminedin
this study have beenregisteredin GenBank(Table 1). Phylogeneticanalysesbasedon
theseandotherhomologoussequencesusingdifferentparsimony andlikelihoodmodels
yielded similar tree topologies. A strict consensusML tree (Fig.1) reconstructedusing
theHKY85 modelwasshown here(loglk = -2641.77734;Proportionof invariant= 0.157;
Transition/transversionratio = 3.235,with f(A)= 0.15522,f(C)= 0.36536,f(G)= 0.35797,
f(T)= 0.12145),wheresevenmajorbranchesaresupportedby a bootstrap(bts)value> 60,
with six having values> 85. Thesevenmajorbrancheswerenamedassevengroupshere,
viz.,B/(J,L,Q)group(bts100),Americanor New World group(bts100),Australiangroup
(bts 100), Asian H/K group(bts 60, unresolved), Bali group(bts 94), Asian G/M group
(bts85) andSub-SaharanAfrican group(bts100). Sub-SaharanAfrica is separatedfrom
all theothers.Theseresultsaregenerallyconsistentwith thoseobtainedby DeBarroet al.
(13,16).

TABLE 1. ITS1sequencesusedfor phylogeneticanalysis

Code Location Hostplant Biotype/Racez Accessionno.y

BJIb Beijing Ipomoeabatatas – AF509592
GXCm Guangxi Cucurbitamoschata – AF509593
SDLe Shandong Lycopersiconesculentum – AF509594
FJIb Fujian Ipomoeabatatas – AF509595,AF509596
GDCv GuangdongCodiaeumvariegatum – AY764369
GDHrs1-3 GuangdongHibiscusrosasinensis – AY764370-AY764372
GDEp GuangdongEuphorbiapulcherrima – AY764373
HNNt Hainan Nicotianatabacum – AY764374
SHEp Shanghai Euphorbiapulcherrima – AY764375
XJAt1-3 Xinjiang Abutilon theophrasti – AY764376-AY764378
XJGh1,2 Xinjiang Gossypiumherbaceum – AY764379,AY764380
XJSm1,2 Xinjiang Solanummelongena – AY764381,AY764382
XJEp1-3 Xinjiang Euphorbiapulcherrima – AY764383-AY764385
IsraelRev Israel - – AY854056
IsraelPyS Israel Gossypiumherbaceum - AY854058
IsraelPyR Israel Rosadamascena Q AY854059
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Table1. Continued
Code Location Hostplant Biotype/Racez Accessionno.y

ZJGh Zhejiang Gossypiumherbaceum - AY854060
IsraelTa Israel - - AY854061
USAA USA Gossypiumhirsutum A, New World AF216066
AustraliaAN Australia Emilia sonchifolia Australia AF215986
AustraliaB Australia Hibiscusrosasinensis B AF215991
USAB USA Lycopersiconesculentum AF216069
CostaricaC Costa

Rica
Lycopersiconesculentum C, New World AF216012

BeninE Benin Asystasiagangetica E, Sub-Saharan
Africa

AF215997

IndiaG North
India

Citrullus lanata G AF216019

IndiaH South
India

Gossypiumhirsutum H AF216022

NigeriaJ Nigeria Vigna unguiculata J AF216042
PakistanK Pakistan Gossypiumhirsutum K AF216046
SudanL Sudan Gossypiumhirsutum L AF216055
TurkeyM Turkey Gossypiumhirsutum M, Asiagroup AF216062
NauruNA Nauru Cleomeviscosa NA AF216035
SpainQ Spain – Q AJ315795
ColombiaR Colombia Lycopersiconesculentum R, New World AF216011
SpainS Spain Ipomoeasp. S,Sub-Saharan

Africa
AF216050

Ca60Bus Kenya Manihotesculenta Sub-SaharanAfrica AJ315808
Ca17Kss Congo AJ315816
CA33Ada Ghana AJ315812
Ca30Nze Guinea AJ315813
Taiwan2 Taiwan - - AF216059
Taiwan7 Taiwan - AF216060
Taiwan9 Taiwan - AF216061
Nepal7 Nepal - AF216040
Korea4 Korea - Asia Group AF216034
Iran5 Iran - B AF216026
Hainan1 Hainan - Asia Group AF216018
Bangla11 Bangladesh- – AF215995
Bangla3 Bangladesh- AF215996
IndoIN441 Indonesia - Bali DQ367361
IndoIN442 Indonesia DQ367362
IndoIN581 Indonesia - Australia DQ367365
Philip1312 Philippines- B DQ367366
Philip1313 Philippines- DQ367367
Philip321 Philippines- DQ367370
Philip323 Philippines- DQ367371
VnamVN201 Vietnam - - DQ367378
ThaiA0073 Thailand - Asia Group DQ367383
ThaiA0081 Thailand - DQ367385
SriL10011 Sri

Lanka
- DQ367388

Mala12 Malaysia - DQ367392
Jat2 Puerto

Rico
- New World DQ367380

Lipaleyrodes Australia: Atriplex rhagodioides Outgroup AF213988
atriplex Renmark

z Thespeci�c biotypedesignations(A, B, C, E, G, H, J,K, L, M, NA, Q, R, S) referto thepreviouspublications
(1,13,31)andthemajorraces(Asiagroup,Bali, Australia,Sub-SaharanAfrica andNew World) referto thelatest
report(16).
y Sequencesin boldweredeterminedin thisstudy.
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Fig. 1. A strict consensusmaximumlikelihood(ML) treewith bootstrapscores> 60%. The taxon
codesarethesameasin Table1. TheITS1sequencesweredeterminedin thisstudyor obtainedfrom
previouspublications(1,13,16,31).Lipaleyrodesatriplex, anativeAustralianwhite�y closelyrelated
to Bemisiatabaci, wasusedasoutgroupin theanalysis(13).
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Fig. 2. RAPD-PCRbandingpatternsproducedby primerOPE-06from eightpopulationsof Bemisia
tabaci: PyR,SDLe,XJEp,XJAt, HNNt, XJGh,BJIb andGDHrs.M: molecularweightmarker (100
bp ladder).

In the tree, the white�ies collectedin China were geneticallysplit into four groups
(Fig.1), viz., B/(J,L,Q) group (SDLe, XJEp, XJAt, HNNt, BJIb, GDEp, XJGh, GDHrs,
XJSmandSHEp),Bali group(ZJGh),AsianG/M Group(Hainan1,GXCm)andAsianH/K
group(FJIb, GDCv), althoughthe Asian H/K grouphasa comparatively weakbootstrap
support(bts60). Within theB/(J,L,Q)group,theJ/L/Qbiotypesor so-calledMediterranean
races(16)clustertogether, separatedfromtheB biotypewith arelativelystrongsupport(bts
86). Similarly, theAsianG/M grouphastwo well-supportedsubgroups:M biotype(bts82)
- representedby Hainan1,andG biotype(bts100) - representedby GXCm. Considering
all the datadiscussedabove together, it is clear that thereareat least� ve geneticraces
existing in China: B biotype (SDLe, XJEp, XJAt, HNNt, BJIb, GDEp, XJGh, GDHrs,
XJSmandSHEp),Bali group(ZJGh),M biotype(Hainan1),G biotype(GXCm)andAsian
H/K group (FJIb, GDCv), althoughthe Asian H/K group having a low bootstrapscore
remainsunresolved.

RAPD analysis Thirty Operonrandomprimersweretried in this studyandthe10-mer
OPE-06(5'- AAGACCCCTC-3')wasfoundto beusefulin identifying theQ biotype.The
local populationsSDLe,XJEp,XJAt andHNNt sharedconsistentRAPD bandingpatterns
with theQ biotype(Fig. 2). TheRAPDbandingpatternsof otherpopulations,BJIb,GZEp,
XJGh,GDHrs,XJSm,SHEp,FJIb,GDCv andGXCm, weredifferentfrom thatof theQ
biotype(datanotshown).

DISCUSSION

A recentphylogeneticstudyof B. tabaci in theworld usingITS1 andCO1nucleotide
sequencesrevealedsix majorgeneticraces,viz.,B. tabaci(Asia),B. tabaci(Bali), B. tabaci
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(Australia),B. tabaci (Sub-SaharanAfrica), B. tabaci (Mediterranean/AsiaMinor/Africa)
andB. tabaci(New World) (16). Theresultsobtainedin thepresentstudyclearlysupport
thisproposal;however, theotherstudyincludedonlyafew white�y collectionsfrom China.
Our studyconstitutedthe �rst comprehensive phylogeneticanalysisof thepopulationsin
theB. tabacicomplex collectedin China.At least� vegeneticracesof B. tabacihavebeen
revealedin China:B biotype,Bali group,M biotype,G biotypeandAsianH/K group.The
justi�cation for theclaimthatthereareatleast� vegeneticracesof B. tabaciin Chinais that
four local populations– SDLe,XJEp,XJAt andHNNt – identi�ed astheB biotypebased
on ITS1 sequences,sharedconsistentRAPD bandingpatternswith the Q biotype (Fig.
2). This indicatesthat the four local populationsmight be very closelyrelatedto the Q
biotype,althoughfurtherwork needsto bedoneto provideadditionalevidenceabouttheir
relationshipswith the Q biotype. It shouldbe notedthat the populationPyR originating
from IsraelhasbeengenotypedastheQ biotypebasedonRAPDbandingpattern(22)and
the datagiven thereeven further linked the biotypestatusof B. tabaci with the level of
insecticideresistance.

Zhanget al. (34) recentlycarriedout a phylogeneticanalysisusing mtDNA CO1
sequencesand AFLP markers, revealing the presenceof at least four different genetic
groupsof B. tabaci in China,i.e., B biotype,Q biotypeandtwo non-B/Qbiotypes.They
proposedthat theB biotypeoccupieda nationwidedistribution, while theQ biotypewas
presentonly in Yunnanprovince andBeijing. In the presentstudy, however, at leastsix
geneticracesareproposedto bepresentin China,amongwhichthegeneticracesBali group
(ZJGh),G biotype(GXCm),M biotype(Hainan1)andAsianH/K group(FJIb,GDCv)are
reportedin Chinafor the�rst time.

It is important to keep in mind that identi�cation basedon a single techniquehas
inherentrisks, asexempli�ed by the fact that someindividualsfrom a silverleaf-causing
populationlacked the B biotype-characteristicesterasepattern(5). As more white�y
variantsarediscovered,they shouldbeevaluatedwith consistentcriteria in orderto place
themproperly in the speciescomplex. However, it will be a dauntingtask for a single
researcherto evaluateall B. tabaci biotypesin a singlestudy, althoughcertainstrategies
canbehelpful,suchasusingconsistentterms,asproposedby De Barroet al. (16). In this
work wehavetried to usethetermsthathavebeenpreviouslypublishedby otherscientists
sothatthedatacanbeintegratedin a globalor regionalstudyof theB. tabacicomplex.

Biological characteristics,such as host range, virus transmissioncapability and
silverlea�ng, arevery importantin placingany singlewhite�y populationinto a particular
group. It hasbeenfoundthat thedevelopmentandreproductionof theB biotypediffered
signi�cantly betweenhost plant strains,as shown in the caseof Codiaeumvariegatum
(26). HeretheGDCv wascollectedfrom C. variegatumandits biologicalcharacteristics
areworth adetailedinvestigationin orderto understandits invasionmechanism.

ZJGhwascollectedandrearedlocally on cotton. Preliminarystudieson its develop-
ment, survival, silverleaf-causingability, hostsuitability, and reproductive compatibility
with the typical B biotypeshowed that it is a distinct native biotype. However, the data
obtainedheredemonstratedthat ZJGhis closelyrelatedto the Bali group,andtherefore
further investigationon its origin is very worthwhile. More dataareneededto determine
whetherit is indigenousor exotic to China. Similarly, theorigin of GXCm alsodeserves
furtherstudy.

438 Zheng-XiLi



Theoccurrenceof theQ biotypein Chinahasjustbeencon�rmed(34). Its geographical
distributionandhostrangeareunderinvestigation,andthe�ndings mayhelpusunderstand
its dispersalmechanism. The Q biotype was found to be even more competitive and
invasive thantheB biotypeon many differentweeds(28). Insecticideresistancemay be
an additionalfactorin�uencing thedynamicsof the B andQ biotypes.Four populations
collectedfrom distant placesin China were identi�ed as close geneticracesof the Q
biotypeby RAPD bandingbut not by ITS1 sequences,which implies that it is actually
a tricky problemin de�ning Q andB biotypes.As a matterof fact,RAPD-PCRandITS1
sequenceshave beenusedto comparethe B. tabaci populationscollectedfrom cassava
andthosefrom otherhostplantsandtheresultsshowedthat thecassava populationswere
distinct from non-cassava populations,which con�rmed a stronghost– white�y relation
(1). However, the resultsobtainedhereprovidedno evidencesupportinghost– white�y
relationsor geographicalcorrelations,whichindicatesthattheB. tabacispeciescomplex in
Chinamightbeundergoingarapidgeneticdifferentiation.Thecloserelationshipsbetween
Asian white�y populationshintedthat an extensive migrationhastaken placeduring the
pastyears,possiblydueto brisk internationalbusinessandpersonalexchangein theregion.
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