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Popuhtion D ifferen tiation of Three Biotypes of Ban isia

tabaci m China by DNA Polym orphisn

QU Bao i REN Shun xiang W EN Shuoc-yang S N. MANDOUR
( College of Resources and Environment South China Agric Univ, Guangzhou 510642 China)

Abstract The differentiation of three haploypes of Banisia tabaci populations n China was analyzed using RAPD-PCR in

this study Fie B. tabaci populatons were collected in the norti m iddle and south of China respectively mnclding three

B biotype popuhtions the indigenous hap btype populations (NaC haplotype) and a nev haplotype popu htion from oman en

tal phnts ( C, haplotype). In additbn the greenhouse whitefly Trialeurdes vaporarionm, was used as a outgroup popula

tion in this analysis The results of the cluister analysisusing genetic distances indicaied that first the popu htion relatior

shp beween he NaC haplotype and the C haplotype wasmore cbse than hatbeween B biolype and N aC haplotype or hat

betveen B biotype and the C, haplotype

second the population relatbnships of he three hapbtype of B. @baci in China

was intraspecifi¢ and the C, hapbtype was poten tially originated n China or the neighboring countries
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Benisii tabaci (Gennadius) has been a worklw ile
serbus pest of agriculture and horticu liure over the last
decade It can seriously npre plants by sucking pices
causingw ilthg stunting irregular ripening of fuits In
addition the excretion of honeydew induces the growth

of the sooty mold that can bbck sunlght frum reaching
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(NaC)

the Ekaf surface thus reducing photosynthesis and fu it
ma ke tability Y. Adults can also trans itmote han 70
viuses fum infected to healhy plants most of which
are important mainly in canmercial cropslw. Up to
now, at least 24 biotypes ofB. tabaci have been repor

ted which differed n their biological physiobgical
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and moiphological characeristics and ther are still
many haplotypes of B. tabaci hat have not been identi
i anong then, the B
biotype is the most destmuctve oné’ . B wbaciwas
fist record in China in 1949, The oubmak of his
pest in China in them idd k 0f1990 swas hought to due
to the invasion of a new biotype on omanental

plantd®. This biotype was identified by RAPD-PCR

and cybchrane oxidase I gene sequences (COI) to be

fied to btypes'” ", Apparen tly

B biotype[w]. B. tabaci B biotype has been reporied in
25 pwvinces in Chna and the loss due to this pest on
vegetabks fuits and omamentals is hcreashgl9lq.

In contrast to B bioyype theB. tfabaci ecouded earlier
n China is hough b be a native hapbtype “NaC” (n
In addition to he B and the native bio

ype another new hap biype (C, haplotype) was found

ative ofChna).

n Guangzhou on Codiaeun variegatum. This C, haplo
ype differed biologically fim the B biotype and N aC

hap btype A 1l he sudies focalized on B. tbaci were

the B biotype identification till now'** M,

This paper
is focusing on the descrp tion of he popu lation e lation
shps anong three haplotypes of B. tabaci in Chna by

their genanic DNA polmoiphisn
1 Materials and methods

1 1 Insect collectbn

Beamisu tabaci populations were collected frm dif
ferent host plants in China (Tah 1), and hey wew
den tified according to the basic characters of the fourth
nstar which is usually called “ pupal cases” PRt
a stereo m icoscope ( LeicaMZ125). The haplotypes of
these populatonswer then identified by a RAPD-PCR
mehod”. The specinens used in his study were et
her fresh or?=95% ethanol soaked samples In addi
tion Trialeurodes vaporarbrum (T, ) was used as an

ou goup

Tah 1 The hostplant bcation and collection date of the different whitefly popuhtions

code species wllection bcation hostp hnt collecton date biotype /hap biype
NaC B. tabaci Y angzhou Jiangsu Gossypium hirsutum Oct, 2002 native hap biype
B, B. tabaci Y angzhoy  Jiangsu Brassica oleracea | Oct, 2002 B botype

B, B. tabaci Haidian Beijing Lycopersicum escu len tim Aug, 2000 B boiype

B, B. tabaci Guangou Guangdong Brassica oleracea | Jun, 2003 B bbtype

C, B. tabaci Guangzou Guangdong Codiaeun variegatun Aug, 2002 C, haplotype

T, T. Vapomriorun  Guanghow Guangdong — Euphorbia pulcherrina Sept, 2001

1 2 DNA extraction

DNA of the different whitefly popu lations was ex
tracted fran single specinen[q Sanples were washed
briefly n sterile distilled water and d pped in TE bufler
for 4 6 h before hanogenization W hitefly individual
was hanogenized in a 200 L m ico centrifuge wbe uw
sing a 100 *L headmeled pipette tip in 10 “L Jysis
buffer inchiding 1% SDS 10 mmol /L TrisHC] H
8 0 25mmol/LNaCl 25mmol/LEDTA, 200 #g /mL
poteinase K (Merck KGaA Co., Gemany). A fer
ham ogen ization another 20 #L lysis bufferwas added
Afier that
57 °C for3 h and then boikd at95 C for Smin in or
der b nactvae he protenase Kk and hen DNA sam

the hanogenized solution was incubated at

pleswer stored at =20 C foruse
1 3 RAPD PCR amplification

Four priners were used in the RAPD-PCR anp lifi
caton. F»( 5 GAGGATCCCT 3'), Fiu (5 ACGCTAG

CAG 3), Ho(5 TGTAGCTGGG 3) and Hys( 5 TCE
CAGCTGG3') ( synthesized in SBS Genekch Ca.

Ltd ), and 10 individuals of each whitefly popu lation
were test Polymerase chain reac tionsw ere done in PTC-
100 themocyckr (M J Research Ca Ld ). The a
mountof ragents wer 25 ML containing double sterile
distilled water 1X PCR buffer 1 5 mmol/LMgCh,

Q 2 mmol L. dNTPs 15 pnol/L PCR primesr 2 unit
Tag DNA polymerase ( SneAmerica Biotech China)
and DNA template 1020 ng Amp lification was done u
sng the follwing procedures one cycle of 5 min at
94 °C, 2min at40 C and 3min at72 C, followed by
39 cycles of 1 min at94 ‘G 1. 5mn at 40 C and
2mn at72 ‘C PCR poducts wer electophoresed di
rectly using 15 g /L. agarose gel at 8V /an for 2 h w ith
1 XTAE afterwhich the gelwas dyed in 10mg mL™’
ethidium bmm ide for 30 min A 100 bp DNA ladder
(Sine America Biotech China) was used in each gel
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Bands on he gels were made visible using a UV light
and then phobgraphed
1 4 Data analysis

PCR amplification pwoducts hat migmted at the
sane distance in agarose gelwere scored as the same lo
ci and the presence or absence of bandswas rcored
as 1 orQ Then hese datawer used to calcuhte he
genelic distances (D). The genetic distances were cal
culated as "y D= -k I=Iy ALE)' " Ip=2
ab; b I, = 2a; b L, =205 A whewn is he tolal
nunber of bei ap b; is the gene frequency ati loci that

obsewed in specmen A and B wmespectivel, Dend o

M B,NaCB, B, C, T, M B,NaCB, B, C, T,

b: H,

gran was drawn accoring to the results of genetic dis
tancesm atrixe swith averaged linkage m e thods using he

16]

cluster pogran of SAS 6 121,
2 Results

2 1 RAPD PCR amplifcatbon

The RAPD-PCR anplificatons of the six whitefly
popu lations with 4 primers are shown in Fig L There
are 183 genemted bandsw ih an averaged of 7 6 bands
for each sample The sizes ofmost of the anplified frag
men t ranged between 100 bp to 1 500 bp

B, C, T,
&= =) =

d:F,

M: a 100 bp DNA ladder N« native hapbtype Bj By B bioype C: new hapbtype T.: T. vapcrurionm

Fig 1

The amplified esult of RAPD-PCR showed that
there was a clearly distinct difference between the wo
diffeent haplotypes of whitefly populations A's shown
nFig 1a gwrenhouse whitefly (T,) distinguished from
the five B. tabaci populations with a band absent at a
bout720 bp ForB. tabaci B btype populatbns ( By,
B, and B; ),
popu lation N aC hap lotype and the C, haplotype by 2
bands bcated near 300 bp Also n Fig 1 all the B.
tabaci populations had a sane band at about 500 bp

they were distnguished fran the native

which was absent in the grenhouse whiefl. On the
other hand the three B. tabaci B biotype popu lations
had 2 brightbands at about 950 bp and 1100 bp while
the NaC and the C, haplotypes had no bands at these lo
ci Such fndings were also existed in the position of
300 bp and 900 bp inFig 1c and Fig 1d respectively.

The amplification result indicated that T. vapomriorum
popu lation w as obviously different fum te fiveB. taba
ci populatbns the hwreB. tabaci B biotype popula

tionswere similar.to each other and the NaC, haplotype

The RAPD-PCR patiems of s whitefly popu htions generated by 4 primers

was to sane extent smilar to the C, haplotype popula
tion
2 2 The genetic distances of the sk whitefly popu
latbns

The results of he genetic distances indicated that
the genetic distances among the grenhouse whitefly
popu lation and the B. #baci populationswere the lar
gestw ith an average of 1 129 9 ( ranged frm 1 039 1
to 1 201 4). M eanw hile
the three populatons of B.  tabaci B botype fran Bei

the genetic distances anong

jing Jiangsu and Guangdong Provinces wemwr the sn al

lestw ih an averge of Q 091 2 ( ranged fran Q 086 0

to Q 094 5); on the other hand the genetic distance

betveen the NaC and the C, bioypes (Q 4940) is

snalkr than that bewween the NaC and B biotypes
(Q 84530 893 8)(Tah 2).

2 3  Cluster analysis of the whitefly populations
with genetic distances

Data of the genetic distances of he sixwhiefly pop

u lations are depicted in Fig 2 InFi 2 the greenhouse
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Tab. 2 Genetic distancesm atrix of six whitefly populations
code NaC B, B, B, C, T,
NaC 0

B, 08453 0

B, 086720 0945 0

B, 0838008600 0930 0

C, 0494007554 07982 Q0 7079 0

T, .0452 12014 1. 1895 1. 1742 1. 0391 0

whitefly was first separated fum the five B.  &ibaci popu
lationswhen A=1.129 9 The five B. tbaci populations

were clustered into wo gwoups one goup contaned
hree populations of B. tabaci B bioype in which he
B. wbaci B biotype B population and B; population
clustered bgether first and then grouped wih the B.
tabaci B bioyype By; te second group of B. tbaci
branch ncluded the NaC hap btype and he C, haple
type which indicated that the NaC hapbiype is more
closed to the C, hapbiype han the others

NaC

Cy l

Bl
b
B,—
T,

0.0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
genetic distance

whitefly population

Fig 2 The clister dendrograns of sk whitefly popu btions w ih

genetic distances

3 Discussion

Biotypes identification is mportant and necessary
to evaluate aB. #baci populaton A ccording to our o
vesligations thewre are at least 3 kinds of bbtypes or
hap btypes of B. wbaci in China with distinct differ
ences in the biological and morphological characteristics
anong hem

The results obtained in this study indicated that he
genetic distances indicatng hat the 3 B biotype popula
tions be long to one group (B bbtype goup). This find
ng is consistentw ith the earlier resulis of Luo et al el
and Qiu etal P Alo these findings furher ndicated
hat the genetic and evolitional relationsh ps beiveen
the NaC haplotype and he C, haplotype wewre the clo
sest follbwed by the relationship between the v o non B

hap biypes and the B biotype . The N & hap btype was

thought to be the biotype “A” but he COI sequences
analysis indicaied theremuch differences beteen he A
biotype fran A rizona USA and the N hap btype of
China

The C, haplotype is a new undefined b btype found
n the souhem Chna on sane omamental plants e
cently which b bassay suudy showed that it is a ve1y se
rious and dangerous haplotype on omamental plants
and both heN & haplotype and the C, haplotype belong
to an undefined group of A sian bbtype which also
cludes the B. @baci populations fum Nepal Naumw
and Taw an

Due to he high ability of heB biotype in dan age
great atlention has been focused on iden tify ng the bio
type and finding the origin ofB. #ibaci using silverkaf
reactbn eslerass RAPD-PCR electran orph am plifica
tion and DNA fragnent sequencesI SO AN their
sulis damonstrated hat there wer at kast wo different
B. tabacibiotypes n each country ofwhich theB bi
otype is one of hem. B. wmbaci B biotype has been a
cosmopolitan pest since the last decade'* .

The esult n this study showed that the C, haplo
type wasmore cbse to he native NaC haploype which
is not considered as a serious haplotype in China but
the danage due to his hap lotype ishigher han heN &
popu lations and it need further study on this puzled
area

RAPD-PCR analysis in this paper showed that he
te lationships of he three populations ofB. baci B bio
and the finding that
the C, haplotype is very close to the indigenous haplo

type n China were intraspecifi

ype (NaC haplotype) ndicated this new haplotype
m igh t existed in Chna for bng time

ted in China or fim the neghboring countries These

it maybe orgina

find ngs are n accordance w ih those reported by Wu et
al """ Mo woik should be done in the fine b study
the genetic and evolitional relationship anong the new

hap btype C, and otherB. baci haplotypes in China
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