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The first record of a cryptic Bemisia tabaci MED
species in Guangdong

SUN Xiu-Xin XUE Xia REN Su-Li REN Shun-Xiang QIU Bao-Li™
(South China Agricultural University, Engineering Research Center of Biological Control, Guangzhou 510640, China)

Abstract The whitefly Bemisia tabaci ( Gennadius) is a globally distributed, phloem-feeding insect that transmits more
than 110 plant viruses. Since its first record in China on Poinsettia in Kunming in 2003, the B. tabaci Q biotype
(belonging to a Mediterranean cryptic species) has been found to have spread to more than 10 provinces, gradually
replacing the B biotype ( MEAM1 cryptic species). However, the B. tabaci Q biotype had not been reported in
Guangdong, a Province with a large volume of internal and international trade. However, a population of the Q biotype was
recently identified from specimens collected from a hibiscus plant in Changban Park, Guangzhou City. PCR and DNA
sequencing using B/Q biotype primers revealed that this population is 1-2 base pairs different from known Q biotype
populations in Yunnan, Jiangsu and Zhejiang provinces. Neighbour-joining phylogenetic tree analysis indicates that this
Guangzhou Q biotype is closer to the Q biotype populations in Yunnan and Jiangsu provinces, and that it is probably of
western Mediterranean, Greece, Spain, Morocco etc. The B. tabaci Q biotype is considered to have higher resistance to
chemicals and a greater ability to transmit plant viruses. The first record of this pest in Guangzhou could indicate that this
pest is already well established in this Province. Further investigation is required to monitor its spread, host plants and
damage.
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Y, BT W R 00, B2 e AR ) 1 A LU
EATTEARE ) M R by WA K R AR R A RS
o TR BORE TS s AR 2 AR ) A K BUOR S A
5 YAE Y AR S, BRI LA WL RN i BT, B Ok
fR 02 , M0 Ry U VF 2 A0 B 0 I EAE R A,
3 A By ERT LA A% R 0 B Fh 2K 25K 110 43 il
(Jones,2003) . H 20 tH42 90 =140, A Ky B AE TH:
&M 2 AL RS S A, AR Y £ U R A
BB 30T, HoAs FE R 4 BR v Y ™ R JR] A
(White , 1998 ; Qiu et al. ,2007h) ,

20 fit4g 90 AR b 9 AN 21 HE 28 % 3, S by m
Je e TEF [E R 5 AL 7 K &, BOUROR 2= A 8 B
IR B2 AR T B AR Y & B AE Y ) SR
A\ (PRIER, 1997 s £ 45,1999 5 B 52 7 45,
2003 5 AR MHE A5, 2011) , 5% Ho 5 PR 2 i 7 400 by &L B
FIF Q BUFREE (43591 )8 T Middle East-Asia Minor 1
5 Mediterranean [GF) 19 AR FrE, Mk al B #Y
NRICEJE S5 Hes ik 2 4 = ir 30 >4 (11,
HIAX ) (Qiu et al. ,2005,2007b,2009 ; 4 wh %5,
2011 ;5 # 9 45, 2011 ; 7 I8 45, 20115 5 AR 4%,
2011) i A5 b mt o DC RS PO 2 L 6 I B b S AR
I 3k 70% ~80% (52 ,2000) ;)7 AR Il i
S T T 4 7 (B AR P AR, 1999) L, JF R T
ZFA MY (Liu et al. ,2007) , B A Q A
AR T BT R 2 2003 4E & BT R AY —
mn LA b (REHRSE ,2005a) |, U5, 3205 B 4 A
& BRI, 1 2007 4Bk R 4 H B N 15
ANy 22 AR Ky ERRRE A E R B, A 19 S A
FHETE Q B (Teng et al. ,2010) ;2009 4£K H FH
I8 AN 3 Y 55 AN M by EUA AE L 43 S e
Q B (Pan et al. ,2011) o i, 763 E 248 71 1
FH [0 8] A 5048 2 W, Ry L Q Y GE 2 20 AR B &Y
BRI O3 A1 g ) S T R S D B A A L A
(Chu et al. ,2010a,2010b; B #h 45,2011 5 31 1% 55
2011 ;Rao et al. ,2011; F/LAGEE,2011 ; 2= MRIFEE,
2011),

EAFEE 2, RE E NI 25 & X Q B
oy TR A AR 53 A1 AT R B Y R A AR (H Ik 2
2012 45, —HARA Q BUMRkY B AL AR N oA
R B AR IE o 2012 49 H L ZEF AT M T K
DRl 2 Pl $k S A B R A DBy BUREAS, ) T 2
R A (5 5% S AR T(miCOT) %5 S Q AL, F iy

Q VMR EUAE S AR A B AN R R B, AR SCHE
I PR AT ] ZE A

1 #Me57E%

1.1 RIe s

bt o Y5 R 25 SRR EURE A 2012 4R 9 J R
LTI HRMXKMEARKERFEL,ET
95% Y G =5 LAk A7 5 X IR B AL Q U4y mUAR AR
FEAR R #H A By i TR H O (LU faf BR TR
Hty ,NCBC) % N EAFh i .

1.2 REFH*
1.2.1 fAME DNA REE 457549 PCR ¥ g

PRI S IR A B MR EREAR, TR L B
ALQ RIMMRFEA) B T & A 10 wL 2# K (1%
SDS,10 mmol/L Tris-HCI,pHS8. 0,5 mmol/L EDTA,
A K 200 pwg/mL) B3R B0, T 20K
H S TS % ,55°C /K 2 ~3 h, JH] SDS-%& (i K 7
& UM A mUE (K 4 DNA

E— 3 0.2 mL A9 i3 & 8.0 8 2 Sl A
ddH,0 32.5 pL.10 x PCR buffer 5 wL.dNTPs 5
wL A 519 2 wL . DNA #5542 pL . DNA Taq B4
i 0. 5 wL MgCL™ 1 uL, 8% J5 4% J& T 51 #2 ¥ ik 47
PCR 14 :94°C i 25 M 2 min, 4R J5 94°C 30 s,64°C
1 min,72°C1 min, ¥ 3% 35 MEH 5 72°C #EAf 10
min, ¥ 55| H Shatters 2£ (2009) , B &Y 4H ¥
A 8] P : F5'-CTAGGG TTTATTGTTTGAGGTCATC
ATATATTC-3", R5'-AGGGGGAATGCCTCGTCGAT-
AATT -3'; Q AU W # &\ 5] ¥ F5'-CTTGGTAACT
CTTCTGTAGATGTCTGTT-3", R5'-GAACAAAAT TT-
CTTCTGCGGGAAGG-3", FIH 2 X 5| ¥ 45 5l % 7
MFEA B AUF Q BYBL AR A A 17 PCR 471,
PCR 5E AR 2 LS wL 76 1. 0% A B 5 B 5 i 1
A3k, LA 100 bp ) PCR 2 FEbric b5 8 H1H .
1.2.2 M E mtCOl EF R BFBREME MWH
AVREA DNA (42 EL4n 1. 2. 1 ff ik, miCOL A Bt iy
P B W B B FE 2 I Qiu 45 (2007b) #E4F, PCR
SEIE A WIEL S WL 78 1. 0% (4 B IR B 58 i I o
Uk, LA 100 bp ) PCR 43 F & bric 2 M, 47 PCR
PRI B bR Sl A AR B K R A 1) 45 pL PCR
PR E R PSR AW HE ARG AR (MR
A AT Y . FEASIYE A 3 K.
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F1 AR QEMEMEIMIESH . FEHNK GenBank mtCOI fF 7
Table 1 Bemisia tabaci Q biotype populations used for sequence comparison and phylogenetic analysis
FEA 2 K b 34 A T EAEY GenBank 7315
Sample name Location Host plant GenBank accession no.

ChYun = Yunnan, China
ChZhj W 7T Zhejiang, China
ChJsu YI.75 Jiangsu, China
CypCh FEH W Cyprus
EgSha ¥ M Sharqiya, Egypt
FranMa ¥ [E Maritimes, France
Israel P51 Israel

GreeCr Zi i Crete, Greece
MoroBi JE i & Biougra, Morocco
NED fif 2% Netherlands
Portugal %3 F Portugal

Spainl PG B ZF Spain

Syria AUH| . Syria

Turkey + B H: Turkey

USAGeo % [# Georgia, USA
USACal £ [# California, USA

— £l Euphorbia pulcherrima

@ JI\ Cucumis sativus

HiiF Solanum melongena
BN Cucumis sativus

AL Gossypium herbaceum
T3 Ocimum sp.

AL Gossypium herbaceum

L2 P} Lantana camara

e Lycopersicon esculentum

% Z& Hibiscus sp.

il Lycopersicon esculentum

AR N/A

LA B Solanum tuberosum
AL Gossypium herbaceum
AR N/A

JE % Gerbera jamesonii

EU192049
DQ473394
EU192071
D(365877
FJ025793
AM691081
D(365878
D(365859
AM176573
DQ174541
D(365876
EU427724
F]998204
AF342776
EF080823
EU427721

1.2.3 AHME mtCOlFIRHMRRZELTRR
tb3k i ad GenBank, Y £ EH N 7 Q AU 4R 5 &L
mtCOl J¥ %] 19 £ (F 1), & DNAStar-EditSeq
(Lasergene ® v5.0) % 4 4 %5 J5, A A ClustalX
1. 83 FIl MEGA4. 0 Bk BEAT Bl 1 F7 51 % LL, 3 A1
PAUP4. 01 % {2 ¥4 £ S [7] # % (1 Neighbour-Joining
(ND) ZEACH, LB [R] Q 2R A by Ul i 1) 2% 48
EES X

2 HREHH

2.1 QEMHAMSTFERE

I B/Q BUAR Ky EURE 57 51 8, 6 ) N i 2
LR O SR AR BB BUREAS miCOT PCR 4 4%
SERFRW] AL Pl e TR O R RY Q BUUH K
A 4975 300 bp Kb i BLEL— DNA Z%47 1 A o0
() B BYMH kY EUREAS WU 72 3T 500 bp 1 B H— DNA
Rty , I X BR T 2%ty s B, A0 A0 BT AR ) Nl
O e SR A B AR Ry EURRRE I Dy Q UM A EL (1 1) o

2.2 ER QBHEMENEMIEMEMN mtCOI 5
51 43 #

K T PHA 2 Bl >R R 19 40 fy EURE A (GZCB)
5195 WM =B Q B #E 1Y mtCOL J¢ 41 ik
FrHede, 45 - % B GZCB 745 41 A FE4b 5 97 7T
WA K Q Bk EA G-C Y25 05 =/ FvT

bp

2000
1 000
750
500
250
100

E 1
Fig. 1

8 # B R mtCOI PCR ¥ 3 B8 ik [
Amplification of the mtCOI PCR

of Bemisia tabaci

M: DNA 5 Fibric;1: ddH,0 BH¥EXT IR ;2. 7
AR 2 el 0 3 EUAE A 33,4 TR0 Q BB
TRy B®RE AR, M. DNA marker; 1: ddH,0

negative control;2: B. tabaci from Changban Park;

3,4. B. tabaci B and Q biotypes from NCBC.
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JRRNEEAR A s 7E 28 250 5 278 Al LA 5K
Tz B Rl 0 A — A B 1 22 5 (C-T, G-A)
(K 2) . FERTEEXTHY 660 A~ 2k )7 51 f , GZCB &5
TLIR LA 2 g Q A B ol b 1) g3t A% B 85 2 /N
3.5% W8T Q B EL

2.3 BN QEEAMANERZLREXR
ST 2% 1 16 4~ Q BRIk BUA [ Hy Bl
TER R GEALAER ) Q UM AR #L (GZCB) 15 5L
SILH Mz B Q BRI TRk 3R I B — ik
B, SR 05 PR 0K B BRI RF R K PEBESE A B LA
% OF S P IV R B R K SE TE] Georgia (9 Q UJH
For B AR SR B IR A, T BRI L LB | H
FE 37 S 56 [ California (19 Q B A by 2L A A U
G — A P ARt A 0 B (B 3) S 7R M Q

DQ473394
EU192071

Btabaci =GZCB ... vev it e e e e e e e e e

EU192049

DQ473394
EU192071

Baabaci =GZCB ... vov ot i e e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

Baabaci =GZCB v+ v v eie e et e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

Y8 17 e ot R €/ S

EU192049

DQ473394
EU192071

B.tabaci -GICB ... ... ... S O

EU192049

DQ473394
EU192071

Y8 17 e ot A €/ S

CTA TTG GTA TCT TAG GGT TTA TTG TTT GAG GAC ATC ATA TAT TTA CAG TTG GAA TAG ATG [120

TR0 AR R TR KL S 0 7 v A P S R R
3 it

Ry B A BRI R B TR A AR
W T [ S IBCRL, R R A A E A S s
i 4% # ( De Barro et al. ,1998 ; Dalton, 2006 ) ,
H TR R T AR Dy 40 e, B R R, R AR
— L R T 0 4 i e R B A (A A R
2011) ;[a]Bsf, A by B\ 27 AW )12, A A B R A
T e PR A AR L 2 R R SRR R S B i H
B & #1F 600 Ff ( Gelman et al. ,2005) , [ & [H
B 18] 57 5 32 i 1) AN Wi 38, A0 A TFE SR 4% Y
MZATAELR S

UTAER, Q BUMK Ky T TE [ N P A I & SE T

GCA GCG AGG CTG GAA AAT TAG AGG TAT TTG GAA GGT TGG GCA TAA TTT ATG CTA TAT TGA [ 60]

B R I 0]
B U I - 1|
G .G ... ... .G [ 60]

[120
[120

]
]
]
[120]

TAG ATA CTC GAG CTT ATT TCA CTT CAG CTA CTA TGA TTA TTG CCG TTC CTA CAG GAA TTA [180]

[180]
[180]
[180]

AAA TTT TTA GTT GGC TTG CTA CTT TGG GTG GAA TAA AGT CCA ATA AAT TCA GGC CCC TTG [240]

[240]
[240]
[240]

GCC TTT GAT TTA CAG GAT TTT TAT TTT TAT TTA CTA TAG GTG GAT TAA CTG GAA TTA TTC [300]

[300]
O I [0
[300]

TTG GTA ACT CTT CTG TAG ATG TGT GTIT TGC ATG ACA CTT ATT TTG TTG TTG CGC ATT TTC [360]

[360]
[360]
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EU192049

DQ473394
EU192071

Btabaci =GZCB « vt o it e et e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

Babaci =GZCB + .. v ot v it i e e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

Baabaci —GZCB .« .o v ot e e e e e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

Baabaci —=GZCB « v« v et e it e e e e e e e e e e e e e e e e

EU192049

DQ473394
EU192071

02 17 e ot R €/ 0 J O

EU192049

[360]

ATT ATG TCT TAT CAA TAG GAA TTA TTT TTG CTA TTG TAG GAG GAG TTA TCT ATT GAT TTC [420]

[420]
[420]
[420]

CAT TAA TCT TGG GCT TAA CCT TAA ATA ATT ATA GCT TGG TGT CTC AAT TTT ATA TCA TGT [480]

[480]
[480]
[480]

TCA TTG GAG TAA ATT TAA CTT TTT TTC CTC AGC ATT TTC TTG GTT TGG GGG GAA TGC CTC [540]

[540]
[540]
[540]

GCC GAT ATT CAG ATT ATG CTG ATT GTT ATC TAG TAT GGA ACA AAA TTT CTT CTG CGG GAA [600]

[600]
[600]
T ... ... [600]

GGA TTT TGA GTA TCA TTT CTG TTA TTT ATT TTT TAT TTA TTG TTT TAG AAT CTT TTC TTC [660]

[660]
[660]
[660]

2 ER4F QREMEMEH mtCOI DNA 5l Lk 3t 43 #ff

Fig.2 The DNA sequence comparison of four Bemisia tabaci Q biotype populations in China

FI 2003 4F Q BUHA A L KA = g R W] —ah 40 b
Wk BURE (##52F,2005a) , 2004 4F Jb 50 3E X
TR R N SCAR 4k e B Q LA By mL (A R AR
2005b) , Mo , £k 4 A5 (2006) A B Q HU AR B L AE
WL SR T M DX R A A e 5, AT 45 (2007 ) £
2006 A FH {5 bel 22 0E 25 bl X A B T Q B
By &L, Pan 25 (2011) 7E[E A 18 A4 3 9 55 A M
AR BT 43 A0 Q BUMR EL . AR, R
AR R I TR A Oy, T AN B Aok
W H 2012 4F Z B — BHRTEEFAN L BUA Q BU AN
oy EUR) oA, 58 DR i N B A . 2010 4F 7 IR
iz ia], G TR WA 2 I 3 X 0 —— 0
B8 Pl Y — b 20 B R AR H) Q AU A EL, (H 4 I H
NREE A EAEY AR BSNIER R, ek, Q B4

Ky mUAE ) N & B, 450 B 3% R U RRORE L E
FEGH , H A 5 B WO A E AR OGS

YA —ANE TSR, e A
B IR YRS R R . RS N Z A B S A X
A B\ AR P 78 1 45 2 W, 2003 AF Bl B L — Bt
B ], 2 Q B A A EUAE A/ 2 FH B Bt , 2004—2007
AR Q AU B ,2008 AR IR JE T Q B R K fE
FRB . M, Q B A ELC KR E 2 A B
RItfa®E, A BB B BAEH mL s, R
N BT LU LA Jr i — & e 2 M, | e Fh
FEDT 25 Pk W I 2 0, Q Ut FH A% U B9 T 2 1k
EAER T B BBt 254, 40 Luo 55 (2010) B 5% &
B Q AU B XS B AL A T S HUAE T B 4 P 2 R
M AT ik ) 00 7K 7 25 5 R K, H Q AR ) okt B
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94.0

AM176573-MproBi

FJ025793-Egsha

DQ473394-ChaZhj

96.0

98.0

EU427724-Spain

DQ365859-GreeCr

DQ365876-Portugal

EF080823-USAGeo

Eu192049-ChYun

99.0
GZCB

EU192071-CHJsu

AM691081-FranMa
100.0

98.0

I— DQ174541-NED
DQ365877-ChpCh
F1998204-Syria

99.0

EU427721-USACal

DQ365878-Isracl

AF342776-Turkey

DQ174543-Abiotype

3 HEME QBAREMBMAMNRSHLXR (mtCOI NJ &, 1000)
Fig. 3 The NJ phylogenetic tree of Bemisia tabaci Q biotype populations ( boot strap =1 000 )
AL AME S A R EL(DQ174542)
B. tabaci A biotype (DQ174542) was used as the outgroup.

AR B 2 3% ERR) (B EL PR A o ok T I L ) (4 47 1
J& B AU A mH () FbRE B 20 ~ 170 £, ¢h o 4fE
A ORI AR E] Q YAy mUIBCAX B ZY AR By i 72
L F IE ) Y 3R SO s R EAEY I, E A
WFFE R W], AU B RSO I A A 32, (H Q AL AP
RER I SO0, B Sl % U], HEBCRE AT S
F AL UL Q BUMHRY B LL B AU X BOHL AR A A
Yo o 093l VPR (R I 4, 20065 Chu et al.

2012) , Pl , 15 by i X TR] 3RS Fefr A A A
AR TE — & TR B2 Q AUBR B AL H B
MR =R RBKN R, 7£% N W5 /&
Encarsia formosa ¥t #5Z& I Q A B AUF1 Cv B4R
B e P AT Az ST e WY T A /N B B 22 M R
B UK B B A, T A4RLT 4 (2011) AR5 32 9
AR T Q AU,k o BB i /)N e B fli ) T+ B AL A
N AF T, A H R KB A Az BT AT RE 2 Q Al
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ARy BRI R T B B AR By EUAY JRLIN 2 — o

B2 ORI RY, Q B Ky mUTE [{ N AR &
Mo DX 223 A0 UM BB Ay L, A6 A% 15 A ) WA
JHRETT LR T B AU (Pan et al. ,2012) , BEIRAES
B Q BUMHAR B, s & Q B M AR &L AE ) AR A%
B EH BT REVE R K, (A 51 R A OCHRT)
e BB AR 35 09 2 45, DT o i Xof JHG b 38 7 3l
A& SEE A TN U2 R e A Dy TR R T
fEo

2 % 3Lk ( References)

Chu D, Tao YL, Zhang YJ, Wan FH, Brown JK, 2012.
Effects of host temperature and relative humidity on
competitive displacement of two invasive Bemisia tabaci
biotypes (Q and B). Insect Sci. , 19(5) :595 - 603.

Chu D, Wan FH, Zhang YJ, Brown JK, 2010a. Change in
the biotype composition of Bemisia tabaci in Shandong
province of China from 2005 to 2008. Environ. Entomol. ,
39(3):1028 - 1036.

Chu D, Zhang YJ, Wan FH, 2010b. Cryptic invasion of the
exotic Bemisia tabaci biotype Q occurred widespread in
Shandong Province of China. Fla. Entomol. , 93 (2) :203
-207.

Dalton R, 2006. The Christmas invasion. Nature, 443
(7114) :898 —900.

De Barro PJ, Liebregts W, Carver M, 1998. Distribution and
identity of biotypes of Bemisia tabaci ( Gennadius )
( Hemiptera: Aleyrodidae ) in member countries of the
secretariat of the Pacific community. Aust. J. Entomol. , 37

(3):214 -218.

Gelman DB, Blackburn MB, Hu JS, 2005. Identification of

the molting hormone of the sweet potato ( Bemisia tabaci)
and greenhouse ( Trialeurodes vaporariorum) whitefly. J.
Insect Physiol. , 51(1) .47 —=53.

Jones DR, 2003. Plant viruses transmitted by whiteflies. Eur.
J. Plant Pathol. , 109(3) :195 —219.

Liu SS, De Barro PJ, Xu J, Luan JB, Zang LS, Ruan YM,
Wan FH, 2007. Asymmetric mating interactions drive
widespread invasion and displacement in a whitefly.
Science, 318(5857) :1769 - 1772.

Luo C, Jones CM, Devine G, Zhang F, Denholm I, Gorman
K, 2010. Insecticide resistance in Bemisia tabaci biotype Q
( Hemiptera: Aleyrodidae ) from China. Crop Prot., 29
(5):429 -434.

Pan HP, Chu D, Ge DQ, Wang SL, Wu QJ, Xie W, Jiao

XG, Liu BM, Yang X, Yang NN, Su Q, Xu BY, Zhang
YJ, 2011. Further spread of and domination by Bemisia
tabaci biotype Q on field crops in China. J. Econ.
Entomol. , 104(3) :978 —985.

Pan HP, Chu D, Yan WQ, Su J, Liu BM, Wang SL, Wu
QJ, Xie W, Jiao XG, Li RM, Yang NA, Yang X, Xu BY,
Brown JK, Zhou XG, Zhang YJ, 2012. Rapid spread of
Tomato yellow leaf curl virus in China is aided differentially
by two invasive whiteflies. PLoS ONE, 7(4) :e34817.

Qiu BL, De Barro PJ, He YR, Ren SX, 2007a. Suitability of
Bemisia tabaci instars for the parasitization by FEncarsia
bimaculata and Eretmocerus sp. nr. furuhashii on glabrous
and hirsute host plants. Biocontrol Sci. Tech. , 17(8) :823
-839.

Qiu BL, De Barro PJ, Ren SX, 2005. Development,
survivorship and reproduction of Eretmocerus sp. nr.

Sfuruhashii  ( Hymenoptera: Aphelinidae ) parasitizing
Bemisia tabaci on glabrous and non-glabrous host plants.
Bull. Entomol. Res. , 95(4) :313 -3109.

Qiu BL, Liu L, Li XX, Mathur V, Qin ZQ, Ren SX, 2009.
Genetic mutations associated with chemical resistance in the
cytochrome P450 genes of invasive and native Bemisia
tabaci ( Hemiptera; Aleyrodidae ) populations in China.
Insect Sci. , 16(3) ;237 - 245.

Qiu BL, Coats SA, Ren SX, Idris AM, Xu CX, Brown JK,
2007b.  Phylogenetic relationships of Bemisia tabact
( Homoptera: Aleyrodidae ) populations from China and
India, based on mtCOl DNA sequencing and host plants
comparison. Prog. Nat. Sci. , 17 (6) :645 - 654.

Rao Q, Luo C, Zhang H, Guo X, Devine GJ, 2011.
Distribution and dynamics of Bemisia tabaci invasive
biotypes in central China. Bull. Entomol. Res., 101(1):
81 - 88.

Shatters RG, Powell CA, Boykin LM, He LS, McKenzie CL,
2009. Improved DNA barcoding method for Bemisia tabaci
and related Aleyrodidae: Development of universal and
Bemisia tabaci biotype-specific mitochondrial cytochrome ¢
oxidase 1 polymerase chain reaction primers. J. Econ.
Entomol. , 102(2) :750 —758.

Teng X, Wan FH, Chu D, 2010. Bemisia tabact biotype Q
dominates other biotypes across China. Florida Entomol. ,
93(3) :363 -368.

White J, 1998. Silverleaf whitefly extends range. California
Agri. , 52(2):6 -17.

Wil , Shid, £k, B4, U, 2011 110 a MK
AR W R R AER, 48(1) 122 - 26.

PRIEEAR, 1997. Ry U 7E bel kA 4y Lo 35 BOHOE 25748 5.



+ 512 - W B #2243 Chinese Journal of Applied Entomology 50 &

A IR, 15:186 — 189, 208.

bR, AR, REV, ZHE, i, 20052, B Q B
by B AE IR B BE— LY HL PR e, 19(3):171 -
174.

W, SRR E, Wik, BEx, REH, 2005b. =R Q H
KRR B R AY SE . RRHNR, 42 (1) 54 - 56.

A, e, 2011, 5T X MR B A LR YRR AL
R FH R B 2R 4Rk ,48 (1) .38 —42.

P, WHR, 225, RS, P 3CHS, 2007. 2006 43k
PRI BB 20108 2 Bl X &2 B Q BU M kY Bl A fE 8. M)
Keys, 21(6) :388.

ST, B, AR, BRIE, 77, 2011 AR ERY
P B RUGERB I\ K H O A B R SE . R R R s 4, 48
(1) :43 —47.

B2, 2000, SROHBY LY & AR S B A dE RO R
(7)) 31 - 35.

5 Fl, FEIFEE, #RFT, Musa PD, 2003. 7~ [R]2F 3 4 9 )
MR E B BB . A2, 23(6):1206 —
1211.

I, WA, g, skRZE, sT M, PR, W

Yo, MITEI, LIESR, BRAAR, B, TEAE, gk
P, 2011, 9 mL3E 5 5 A0 W0 102 5 R R 2k A B R B
L. R R M2, 48(1) .7 - 15.

g, M, R, S8 F], 2011, VL5 b IXOAE R mL
A B TR SR R R US4, 48(1) q16 - 21.

Faker, PR, XIESE, RN, ZTE, 2011 MH a4y
RGP R A R N R R ANRRE . BB
2245 54(6) :687 —693.

FEAW, WA, FWE, REHR, iz, 2011 LT
T A A A T R LT 24 v . P B R A, 48
(1):27 -31.

TART, ARIRE, 252430, 1999, J7 7848 B 4% 15 F B 3%
FER M ERA B BRI REE M, 2003 7))
57 - 62.

ik, E3CW, XA, 2006, Q B KE K B\ 7E #i VL R ¥ H
XK EAEEE. mURY, 32(4) 121

EMBE, LW, RS, TN, kAE, TEE
2011, VL7 Q T Kby mUAT M 0 Ao LR A B X s e g
FHEL 237, 48(1) 148 —53.



	孙秀新等
	应用昆虫学报201302 200
	应用昆虫学报201302 201
	应用昆虫学报201302 202
	应用昆虫学报201302 203
	应用昆虫学报201302 204
	应用昆虫学报201302 205
	应用昆虫学报201302 206

	应用昆虫学报201302 207
	应用昆虫学报201302 208
	应用昆虫学报201302 209



