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E F 16S rDNA EE R E 45
WXIEBRAIEMARELBXEDH

o, AT, ABET, HFEAT, HEL, ERE
(1. ML BRI BRIER, M 225009
2. SRR KL IS B R MR IA TR0, M 510642)

HE: [ B WM Bemisia tabaci j&—MRHEA MM EZ AR B FULERMN TS T B0, HA YA RS R
2B ERE, MUFERFEEEN B REHE, RNWERRSHIE B BRRE ., @il %5 EH D1
X BRI AR EAEYRFZE, eSS A SRR EY B Z BRCR, AT A3 E AR R AR ) R I Asx
ABIRRAUKIE . [k ]FIF 16S rDNA ZEEVER 5 FHRic, & T 2005 45 2006 FAERKE 6 M5 (ATAX) R
1122 4 B AUEM TREAR AR, HRT TR AV RZ RN REHAX R [ER IR 22 A9E B REE
AR T Q &l \Nauru £ An %1, 3 AW Z A HRAZEERITE 10% LA L, (HR Q AR5 B WA Z A K%K
REGE, BMIGHERTE2.8% ~4.0% L[ ; SEALMEERERW], AFAYRZ A& R BT R —E9 A
WIRIEIEES, Hrh Q RIAERZE R B/, 7E0.9% LAN 5 [RIRTE5 R R B AiE 3R E 244 Y B 3L R A7 A 2 — 358 1Y
WK, Hh Naura B8 Z 3 FE AR AR B BT R AEY RRAEL . (4B 1B EEY BB E
S, FIFI 16S rDNA F R GEA R4 E Mk TV A Y AL
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Phylogenetic analysis of Bemisia tabaci non-B biotypes in partial areas in

China based on 16S rDNA gene
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Abstract: [ Aim ) Bemisia tabaci is a species complex with rapid evolutionary modifications. In recent
years, its biotypes gained more attention because of its increasing hazards to the agricultural crops.
Previously there were few sympatric non-B biotypes in different regions of China except B biotype. The
study described herein provides some theoretical basis for its biotype detection and integrated control by
identifying its biotypes which currently prevail in China and their relationship with different biotypes from
other countries. [ Methods ] The biotypes and phylogenetic relationships of 22 different non-B biotype
populations collected from six provinces were studied based on 16S rDNA sequences. [ Results] The results
revealed that the 22 different populations of non-B B. tabaci belong to Q, Nauru and An biotypes.
Evolutionary divergence among these biotypes was more than 10% . The relationship between Q and B
biotypes was closest, with genetic distances between 2. 8% and 4. 0% . The genetic distances among
different biotypes were significantly higher than within the same biotype, while Q biotype showed the least
genetic distance of 0. 9% within itself. It is a universal phenomenon that multiple biotypes prevail in the
same region. The Nauru biotype was more widely distributed than the other two biotypes. The highest

variety of non-B biotypes was detected in Yunnan province. [ Conclusion] The genetic differentiation of B.
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tabaci is very complicated. The biotypes of B. tabaci can be effectively identified using 16S rDNA gene.

Key words: Bemisia tabaci; biotype; 16S rDNA ; genetic distance; phylogenesis

YA ¥y B Bemisia tabaci ( Gennadius) X R H Z ¥y
.. #f ¥ &, J& [{ 3 H ( Homoptera ) , # & £}
(Aleyrodidae) /NG EJE Bemisia, ZHHT T HHT M
FHAR VR HT Hb X 8 2% 1 22 — (Mound and Halsey,
1978; De Barro, 1995) , 3 &AL B HRI R AE 4
HIR, M H AT LUZHE 110 Z 5048 ) 9% 3 (Jones,
2003) ,

20 28 50 4FAR, — Loz R BN [R] A K 4 EL
PR SL LR )2 A5 T AR AR 22 57, PR HE DU 40 83
BT REFFAEAN R AE B . BEE XA B ) R Y
ARG, BE2DLEEW 24 FAEYRL, FFARZR
B— Nl 4 89 E & F (Brown et al., 1995;
Perring, 2001) , 3% [E F1¥ K F| WA 5 A 5t (Boykin
et al., 2007 ) FTFLRA CO T R T LRIk
MRS, BT T AEAEY R Z BB EE R
R, WHZEEMEEMAET 12 M81EH,

KERAE L 40 FARKMER T AR
i03% (Chou, 1949) , (H—EARZEE R, HZE Lt
4090 AFAAH I, MM EMEAERAN KRR, BT
EREBERHEEENFEER B RFEHE(Wu e
al., 2002; B 2%, 2002; Qiu et al., 2003 ; #EHE,
2005a) ; Rtz Ah, —2edE B BUEH EIES X LAE
rR LG SEEHGE , A0 Qiu 55 (2003 ) 3B T #i e L
bR IR EA DX AR R E; Q A
MH¥Y B 2003 4F 5 AHAEZEFR E = B WL LT L
R L I3 55 L X & A fe 3 (¥R S5, 2005b;
WEESE, 20065 JrAe4ds, 2008; 15 IEHESE, 2008) ;
PB4 45 (2005) FE W VL4 &R BLAE B/Q BBy &
Nauru , An B A ¥ B 7E & B H X )2 70 A (R
&5, 2005) ; HHT PR R EKEBDFTE 6 ik
WEI(B, Q, ZHJ-1, ZH]-2, ZH]-3 F FI-1) (i 7 ¥%
&£ 2009) ,

HTFAL&E B A E R G ERNFFEL—
P, KR EFEEREEERARZN. ik
i, Q BUEKy B\ E7E E A — L ah X 5 j T AR % ™ H
M) f& % ( Muniz, 2000; Muniz and Gloria, 2001;
Nomlbela et al., 2001 ; Rauch and Nauen, 2003) ; [F]
B, AEAYERHIZy 2R I HRH R TIRE
PRIXE, 4n Q ZRUAH Ay BUXT I P Mk M HR Ik 55 2 %
FIA 5 7= A itk ( Horowitz et al., 2003; Rauch and

Nauen, 2003) ,

TSR ICH: 0 E A R AR ) B 22 ] AR IR AR 56
R, SMRMEVEAME R AEMEEEWAREEE, 4
B, ENE R ESFE AP B & A F 3R [ fe
F, X HAM RS 22 A Y R R R IR
Biva Al , BRIHFEMERE LT RRATAM
— 4. AWBFFELL 16S rDNA E:H AR 4 Fhrid,
Y5 T TR EIA [ b DX KR by B b R AR B RN AR AP
PR, IO T RAEMBIZ RIM RSB R R

1 #P5ETEZE

1.1 ghkse

LR A EER B RELIR AR TS
MR RIS 6 M1, KR AR I M by BB R B
HHRERBRWTHRKZES, -20CKHERFE
F. 2% De Barro f Driver (1997 ) J5 3, #|
RAPD 43 FAric AR L E HIBR B ZUEME,, BT 22
AEE B BIREA (R DAE RPN
1.2 REH*E
1.2.1 sl ffpy E\ LRI 40 DNA $2H: PRECER L 4H
WEET 0.5 mL B0 H, MA 30 uL 2
(1% SDS, 500 mmol/L Tris-HCl, 20 mmol/L NaCl,
1 mmol/L EDTA, 200 mg/mL & H & K 15K ) W&
BAIHIETIA 56 CHEIR/KIAH IR 2 ~3 hy K
A 95C/KEHH 10 min, 5 HERE; HEE L
JFHEET - 20C AP RS,
1.2.2 5|¥/F%) & PCR ¥ #4: 54K Simon 5§

(1994) Hfzi#4 16S tDNA SEHGIH, 51975150510 -
LR-J-12887: 5'-CCGGTTTGAACTCAGATCATGT-3', LR-

N-13398: 5’-CGCCTGTTTAACAAAAACAT3', P 3
F=H)24 16S rDNA e[ 3" Ry K/NA 500 bp 24
RS RN FRF A : 95CHIALYE S min; 95°C
A5 1.5 min, 50°CIB 2K 1.5 min, 72°CFE# 1 min,
PEIA 39 IR ; PEIREE IR G 7E 72°CF ZE4# 10 min,
1.2.3  P3gr=gpka il K 5. 334 5= 9 ke I % A
1% B RS A 5 15 v, Yk A6 T & ( Sambrook et al., 1992) ,
RGBT MERAEMEAR AR 4L T, WF
{X >4 ABI PRISMTM 3730XL &, 1F &R F S
T F R PR Hb s/ P O B 1R
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Table 1 Samples of Bemisia tabaci non-B biotypes used in this study
HEARE REE MR FE REHB(E/R) GenBank % 35

Sample code Sampling location Host Collecting date (year/month) GenBank accession no.
JS-1 YL.77fE 1 Sugian, Jiangsu FF Solanum melongena 2006/9 FJ712244
Js2 YLHF K3 Dafeng, Jiangsu [ 125 24 Lpomoea purpurea 2005/11 FJ712245
183 VLI 7R & Dongtai, Jiangsu #iF Solanum melongena 2006/10 FJ712246
Js4 VL7517 Haimen, Jiangsu FHh Lycopersicon esculentum 2005/11 FJ712247
GD-1 I 7 Y| Shenzhen, Guangdong — ABWFAK Codiaeum variegatum 2005/5 FJ712248
GD-2 "% %4 Maoming, Guangdong  KHLEL Eupatorium odoratum 2005/10 FJ712249
GD-3 I~ % J8)I] Longchuan, Guangdong K& Glycine max 2005/8 FJ712250
GD4 I~ Z%<3LY8 Ruyuan, Guangdong HZ& Dioscorea esculenta 2005/9 FJ712251
GD-5 J"ZBHIT Yangjiang, Guangdong  £12 Lpomoea batatas 2005/10 FJ712252
YN-1 2R .7 Kunming, Yunnan —h4T. Euphorbia pulcherrima 2005/9 FJ712253
YN-2 BB Menghai, Yunnan FHh Lycopersicon esculentum 2005/8 FJ712254
YN-3 Z R Lincang, Yunnan FHhi Lycopersicon esculentum 2005/8 FJ712255
YN4 7 &5 Changning, Yunnan F: 7 Lycopersicon esculentum 2005/8 FJ712256
YN-5 BB Menglun, Yunnan B Ipomoea batatas 2005/8 FJ712257
YN-6 Z#% H Mengzi, Yunnan B Ipomoea batatas 2006/10 FJ712258
HN-1 Y5 FL#5 1) Wuzhishan, Hainan  §LX Vigna unguiculata 2006/7 FJ712259
HN-2 Y575 5 % 1 Diaoluoshan, Hainan i Lycopersicon esculentum 2005/5 FJ712260
GZ-1 HtMHFAIT. Rongjiang, Guizhou &2 Ipomoea batatas 2006/8 FJ712261
GX-1 J* PR Daxin, Guangxi KAk Gossypium hirsutum 2005/8 FJ712262
GX-=2 VG =T Sanjiang, Guangxi 7 Lycopersicon esculentum 2006/8 FJ712263
GX-3 Vi 8k Longsheng, Guangxi &2 Ipomoea batatas 2006/8 FJ712264
GX4 IV Je i Longsheng, Guangxi KAk Gossypium hirsutum 2006/8 FJ712265

1.3 ¥iESH Ff A Bootstrap 1 000 Y& ( Felsenstein, 1985) #3643+

¥y 182/ &4E B BUEHR B 16S rDNA 7
5, & H ContigExpress X {4 #E47 1E [ 45 FF 5 PF #,
W PHE A BT 5O A7 R FASTA 482X, $RJ57E NCBI
W b AT 5 R PR AL, SR Clustalxl. 83 %k
4 (Chenna et al., 2003) HEAT )3 5 Lo 3f o 38 i
BLAST J5 ¥R [R5 LU R 945 2R, M\ GenBank T
FHE FAR [ DX AR R A RN B LA SR = E B
A\ Trialeurodes vaporariorum FpHf ] 16S rDNA Z: [H
FFIWERSZFIN(FR2) o HXTEEFRFF Mega3. 0
A (Kumar et al., 2004) #4759 H 5P, 2T
Kimura’ s two-parameter ( Kimura, 1980) &% {18 &
S3PEBATTZ |R] (382 4% BE B L 50 B 4 B R S AL
FAVERA R HAGRARMBEEM RS, RAHE
P XS S50 #4%5 (UPGMA ) #g 2 R Gimt, AMAE
FHBEEBE(AF110723), 4558 TV-AF110723,

RGEME T XHERFRE

2 ZREH5MH

2.1 PCR¥BEREFFIARSTHT

SLEHE R B B AR T EENF, &
AEENE A E—A R, Fi, SE5 51 h
B FPREASKEURE, 4 PCR P8 BLINFRAS T 22 I Fh
REMIA L 16S tDNA EF 75, fREE R BK
FE 522 bp, FRIVHRIMTER BN, 22 BT E
FPEEARY 16S TDNA REHFFHIH A +T(73.7% ) & &
WL T G +C(26.3%) & &, FEWHEMA+T
w5 AR B R 2Rk DNA g8 2R 20
— % (Liu and Beckenbach, 1992; Simon et al.,
1994) ,
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%2 M GenBank ToZ iyt 57 & 3t 4 #93 B (X R 4 2 IR 7h 8% 16S rDNA EEF 5
Table 2 16S rDNA gene sequences of the representative geographical populations of
Bemisia tabaci in the world downloaded from GenBank

ETRE IR RER IR TR YA GenBank %% 5

Code Source of geographical population Population biotype GenBank accession no.
Sudan-SC-AF110720 73F} Sudan - AF110720
USA-A-AF246651 £ [E USA A AF246651
Australia-B-AF246636 M Australia B AF246636
Brazil-B-AF246637 P4 Brazil B AF246637
USA-B-AF246640 S [E 5% B 1k Florida, USA B AF246640
Egypt-Q-AF246639 ¥ K Egypt Q AF246639
Spain-Q-AF246647 PGPS Spain Q AF246647
Australia-An-AF246635 B Australia An AF246635
Hainan-An-AF246642 1 [E#§ R Hainan, China An AF246642
Pakistan-An-AF246646 ELZH7IH Pakistan An AF246646
Turkey-An-AF246650 + HH: Turkey An AF246650
India-Nauru-AF246643 EJBF India Nauru AF246643
Nauru-Nauru-AF246645 34€ Nauru Nauru AF246645

2.2 AEEBEF AL S B R

FR4fE Kimura 2-paramter A7 1155 4 S5 4 B[R]
IR BB (R 3) . BKLE, REH
1 B[] b 3R A E AR Ry B P 350 4% BE 2 3 7E 30% LA
L, BEEX R, TEMHEN, A BUER ES H
fdE B BUKRA B A R B AE 27% ~30% Z 8], Ky
FhANZEF R KRR, HRLEHEFE S, JS-1,
JS-2, )83, JS4, YN-1 F1 YN-2 5EHIEHFP Q HUHH
$3 B (Egypt-Q-AF246639 F1 Spain-Q-AF246647 ) 1
N 2ZFAR/N(0.0% ~0.9% ), 5H A K B 8%
R ERAE3.0% ) -, HN-1, HN=2, GZ-1, GX-2,
GX-3 1 GX4 5EIEF Nauru BUNHK TS5 2 —3K,
GD-5 F1 GD-4 5 E[J B Nauru B S ¥ &\ 15 15 FE B
0.23% , [6]R}, GD-2, GD-3, GX-1 } YN-6 fhEt 5K
FArH b EERE & HHEM An 7 (AF246646,
AF246642 F1 AF246650) J7 54k H A, [RIREIER
&, B8 99% LU L, /NF An BRI ZER(7.1%) o
2.3 ET16S rDNA ERFIIMERELER

22 MHE B BB RN Z A 1 RGEFL R L
Bl 1, WNRGEHH AT LUE ), 22 A~HE B BLE A L
55 e 13 MR 4 . HAPE 148
GX-3, HN-1, GZ-1, GX-2, HN-2, GX4, GD-5, GD-
4, GD-1, YN4, YN-3 1 YN-5 5 India-Nauru-
AF246643, Sudan-SC-AF110720 H1 Nauru-Nauru-
AF246645 1) 99% W& A BE R AE—i&, BiR Nauru £

TR B — >4 2. 5 2 442 JS-3, YN-1, JS-1,
YN-2, JS-2 i1 JS4 5 Egypt-Q-AF246639 Fi Spain-Q-
AF246647 1L 9% H) B EER R — 433, X —7 XA
Q BV KY Elo A5 I Q BYIH MY B 43 32 5 Brazil-B-
AF246637, USA-B-AF246640 F1 Australia-B-AF246636
34~ B RUEHELL 100% B {5 RAE—E, Sohit
e 2 46, %53 46k GX-1, YN-6, GD-3 FlI GD-
2 5 Turkey-An-AF246650, Pakistan-An-AF246646,
Hainan-An-AF246642 #l1 Australia-An-AF246635 |
99% (B A B R AE —iE , R 3R TR b [ JE b =L
FhEEN An BUIRAS B B )5 USA-A-AF246651A BI4H
RS —3C, AFAREE 4 4, "I, Fret
X 22 A3E B BURB EFP#E S 538 T An, Nauru
MQA, [FBFHE 1AL, F—EYR AT AR
PR ZE] e RMAH Y E 2%, W0 Nauru 20 HPiR4L S 3
AINGYSZ, HH TR AR B R R AR O R
AT TR A 22 AN MRk B R RER S T E
LI AR P o B A SN 6 M4, 22
AMEBEF R P AR 12 4 Nauru 8, Hp )R
A3, zEA3IA, BEA2A, ML,
34, AR IR LR 54.55% ;5 6 DMRREEN Q B,
HALHH 44, =8 24, & Bk I w08 m
27.27% ; HAax 4 ANFEER An 8L, H " RA 2 4,
=LA, TR LA, SRR 18.18%
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3 Wit

BEE 7 FLEYFR AR R R, SRR R ESR
— PR B S Finic, B ECAIR A LR
HEFE (Avise et al., 1987, 1994; Moritz et al.,
1987 ; Harrison, 1989; Simon, 1991), mtDNA ¥ %]
ISR E BRI 2 RGP S % B3 ( Caterino
et al., 2000) , 16S H: K 22k ki /& DNA ( mtDNA) 2
A~ rRNA Rz —, RHBABORE 2 A4 5 68

Phylogenetic tree of the non-B Bemisia tabaci populations based on 16S rDNA

71, WMETE Y RG-S BEA 2 R Rh 2 45 b
TN, BRiEATR IR FZE R R R H
W R G 5B W55 (Funk, 1999 ; Gomez-Zurita, 2004 ;
Robillard and Desutter-Grandcolas, 2006; Schutze et
al., 2007) ., EHET, %Mk A Y B K 53 F 7k
F AT FE SO AR 4 i £5 K A AL RS 1 (mitochondrial
DNA cytochrome oxidase I, CO I ). #%##{& ITS1
(ribosomal DNA internal transcribed spacer 1) K f# o
E (simple sequence repeat, SSR) %45 K ( Frohlich et
al., 1999; De Barro et al., 2000, 2003; Qiu et al.,



88 B 23R Acta Entomologica Sinica 53 %

2003, 2007 ; De Barro, 2005) ,

N — 22 2 35 F miDNA-COI 3 [H 75 & B
T—8dE B UMK, 40 Cv &Y ZH]-1 %I ZHJ-2 &Y
&, BHE WX A Y RIFAT S, R ZH]-1 B
ZHJ-2 %15 Nauru B8 F— b X (ULE, K&
REIR) . B TEZHIE, KK XA YR 16S
rDNA B HPTH A, R4 YR 4 R 5 H A
HF R 45 R —3, BT A E BRI, ABFSE
FF 168 rDNA LTI #Y EUVAE M) B A 28 58 AT T
BRI, BEFEMMEAEY RS FEER
FEBMAEE, RIEHRAT LA KR B B 7R B AL Ak
ekt AR LSRR ETF 16S rDNA H [ 6
KR SR B E A A

MAFRGEM PR LIE S, BB 22 3
MEFBERHEX SR 3 MRS X, 4515 Q
A Nauru FIF An BURZE—i2, FATATLIRIAE A E
22 NMEMEFPEESE 3 NRFEIRAEDREL, MR, F
FAARR 53 FFric s A BR B R R TT
REMS A 225, AN 45 (2005) A 16S He (K % &
SIS EAE DB R R, FF 16S rDNA J
H g i 2 G 5 mtDNA-COI, rDNA-ITS1 B> 2
HWF R RA AR, HRTPWEN S F RS
RERAEYRL A R HGRTE, &Rk, EYR
An #%FF B.Q SFHADAEY R b B H I, AR
SR 5HHME R SF (2005) 458 —3, HIEFE T 68
7= 16S rDNA EF ZMXAFERE, BiEA T L
HERGER BRI

BAZEE SR ER, R SIMHRE
HB AR A ER R, %% B 5 Q. Nauru
An 3 FAEY BIR)BAEIE B 3 51 2. 8% ~4.0%,
10% ~11.3% f111.7% ~12.9% , RPEYR Q 5
YR B ZRIMEG KRB NER, A% HRH
Nauru %) AN BUH 93450 B T 383 4% 40 b3 K
WX R, Koo tha s Fi— 2 HEIEHER
Mo AP Q 54 Nauru A4 4R An 1
BEEE AN 10. 7% ~ 13. 5% 1 12. 5% ~
14.8% ; A4 7 Nauru FIAEY) AL An W3R AZBE RN
10.23% ~11.79% . B} WLAS[F]AE 4 78 2 [ f) st 1 B
B RBAE 10% LU L, BAWBHwEME. Fe
FKIAEYR An SHAMLANED R Z F I FEL X R
i, SREMMER B RIEEBNMER
[ s, [F—A PR N AR S5 4 08 Rm i AR TE
5, Hip Q ®AEPER7E 0.91% LI, Nauru
FE6.44% N, An BUZE 7.13% LI, X 5H—

A0 T S B T AR BUAE M R 35S S A R A

AWEFE R BCR S b S B B O, W R IX
BE, ARG HRER R, TERILI LGNS A
BRI R A=Y 7 Nauru, 76) &R PAM=FE
3B B HRIB YR An, FETLIA = Rk 2]
YR Q. =k X [F B AR I 2] 3 FpE B AL AH A
B, JOARMTT PGB Naura F1 An B4 4 8,
YL I3 R R A 43 1 A 0 B P Ab AR ) B, Muhammad
S£(2009) WS AR, TE] AR M B mA7E LR
B ELQ B MIME, 75 RAWARES Q
KRB FIUL, MR AR F A B i e R AN 384
Y, [R)E 2 A 1 B 2R [R) 77 70 B — A AR e 1
ME,

AR B 7E T4 2R EIE B Bk &L
FRMD M REZBMRRERERR, RERARK
TR R AEDU 2P VA7 V0 R ERh 255 07 TH
BE—EMILE, PIRSERAT A E T BB AR E
RAt— WL S%, W Kirk 55 (2000 ) 8@ i P55
RILFGBLI () Mk B F 5 6 1 B R Ky BLE &
REMIT, PGB R M3 AR F /N e L 36 [ A 3,
Fhar A BB 1538, 7 Texas MM | California M A% 3 4% i
T B BB E; T H T3 E A B S E E AT
FRGRABIL, NEERENFAEBERLRARY
TE LR BN S AP

A B[R] A6 ) BU 1 s 3 R BICRE 0 AR — 3K,
AR AN Y 3 FhaE B AR ELF, AE Q
EATEE NS KSR T E R fEE, B &
Y Hy ELELA B 58 1 & E 1 ( Muniz, 2000; Muniz and
Gloria, 2001 ; Nombela et al., 2001 ; ##:%, 2005b;
WEES, 20065 fHEES, 2007),

BRI 5T R 52 M0 K B A L R R RE A B R
MR, B2, R FALRAABREENE XL,
EATEHIBE ST, 25 B AT by B AR 4 A Y
W, AEeZMEEENFFERIE B B B &
A, [FIESRAEE TAE, By Ik HAbIE B BUME K EH
ANZEY 8, WAR R BRI ILE, % i)™ &
HIfEE o
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