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Genetic Differentiation of Different Geographical Populations of
Bemisia tabaci (Gennadius) Complex
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Abstract: Bemisia tabaci(Gennadius) is a species complex which includes different geographical populations with genetic
differentiation. The recent progress on the genetic differentiation of various geographical populations of B.tabaci complex has been
introduced. The genetic differentiation has been further analyzed based on the sequences of mtDNA COIl and rDNA ITS1 recorded in
the world's GenBank. Five groups are defined based on mtDNA COI and rDNA ITS1, including the Asia group, America group,
Africa group, Australia group and Biotype B/Mediterranean/Middle Eastern/Northern Africa/Biotype Ms group. There are several
ungrouped geographical classifications, such as the Uganda population, Ivory Coast population and Taiwan population. Geographical
isolation may be the most important factor that contributed to the genetic differentiation of various geographical populations of
B.tabaci. Many populations with biological advantages invaded new regions and caused severe economic losses within human
activity. It is necessary to strengthen the research of B.tabaci biotype to prevent the spread of invaded populations and the invasion of
potentially dangerous populations.
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o
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Har, Tk s AP BLs AL a4 50 B 1 53+
b3 A0 1, 45 1 5 b5 30 @V A1 RAPD (random  amplified
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polymorphism) 231 #pfk 1ITST (rDNAITSD) T 4
Fitk 16S rDNAM, ki {4 COl (mtDNA COl) -0l
DNA 7 Fhrid

5, Guirao Z5MVRI ] RAPD PS¢ & BLAEH Tk
B A E A B, EEETH-Ep - HIL, B AR
PEEEFAE B (Q &, 2 Moya 251) 4 37, Cervera
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FORIXLCAT AL Fn] DL AR 73 2825 b A7 A 1)
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2.1 ETF rDNA ITS1 FFIFH AR B A E IR A =T ITS1595 bp LL_EJF#I 4T 124 4, MG 24 [A]—Hb

S TEAFAE P HAALLEE 999% L i e B e A — 4 11y Jsi
% 2005 4 10 J, GenBank T ¥y @ rDNA AW 59 4 (nEE 1); &1 rDNAITSL J¥%1

F 1 R Z R B RIBFPEERY (DNA ITS1T ERE RS (M A EL Tvaporariorum rDNA 1TS1 AY854055)
Tablel The sequences of DNA ITS1 of B.tabaci typical populations (out group: T.vaporariorum rDNA ITS1 AY854055)

A Geographic populations GenBank %5 GenBank No. ‘E4)) 7 Biotype 4" Code

WUCFIIE Bundaberg, Australia AF215984 NB AustraliaBundabergAF215984NB
AF215985 NB AustraliaBundabergAF215985NB

WRFV. Kunnunurra, Australia AF215896 NB AustraliakunnunurraAF215896NB

WRF)IE Narrabri, Australia AF215898 B AustraliaNarrabriAF215898B

K H) 7. Toowoomba, Australia AF215899 B AustraliaToowoombaAF215899B

WKHF)IE Townsville, Australia AF215993 B AustraliaTownsvilleAF215993B

i in$z [E Bangladesh AF215994 NB BangladeshAF215994NB
AF215995 NB BangladeshAF215995NB
AF215996 NB BangladeshAF215996NB

l7* Benin AF215997 NB BeninAF215997NB
AF215999 NB BeninAF215999NB

LY Brazil AF216008 B BrazilAF216008B
AF216010 B BrazilAF216010B

Ha#d Fujian, China AF509596 NB ChinaFuJianAF509596 NB

]~ < Guangdong, China AY764369 B ChinaGuangDongAY764369B
AY764370 B ChinaGuangDongAY764370B

J” 75 Guangxi, China AF509593 NB ChinaGuangXiAF509593NB

574 Hainan, China AY764374 NB ChinaHaiNanAY764374NB

LI%= Shandong, China AF509594 B ChinaShanDongAF509594B

[-¥#F Shanghai, China AY764375 B ChinaShangHaiAY764375B

A4 Taiwan, China AF216058 NB ChinaTaiWanAF216058NB
AF216060 NB ChinaTaiWanAF216060NB
AY764386 NB ChinaTaiWanAY764386NB

B Xinjiang, China AY764376 B ChinaXinJiangAY 7643768

WL Zhejiang, China AY 854060 Unknown ChinaZhelJiangAY 854060

AHE L. Colombia AF216011 NB ColombiaAF216011NB

FFTIAE N Costa Rica AF216012 NB CostaRicaAF216012NB
AF216014 NB CostaRicaAF216014NB

5% Egypt AF216015 NB EgyptAF216015NB

EBEAEB Northern India AF216019 NB IndiaNorthAF216019NB
AF216021 NB IndiaNorthAF216021NB

El £ 8 Southern India AF216022 NB IndiaSouthAF216022NB
AF216024 NB IndiaSouthAF216024NB

R Iran AF216025 B IranAF216025B

PLEa % Israel AY 854056 NB Israel AY854056NB
AY854058 NB Israel AY854058NB

i [F Korea AF216034 NB KoreaAF216034NB

¥ Nauru AF216035 NB NauruAF216035NB

JEJH/K Nepal AF216039 NB Nepal AF216039NB
AF216040 NB Nepal AF216040NB

Jé H R Nigeria AF216042 NB NigeriaAF216042NB
AF216043 NB NigeriaAF216043NB
AF216045 NB NigeriaAF216045NB

ML HrH Pakistan AF216046 NB PakistanAF216046NB
AF216047 NB PakistanAF216047NB
AF216049 NB PakistanAF216049NB

PEYEZF Spain AF216050 NB SpainAF216050NB

i L 2% < Sri Lanka AF216052 NB SriLankaAF216052NB
AF216054 NB SriLankaAF216054NB

755} Sudan AF216055 B SudanAF216055B
AF216056 NB SudanAF216056NB

ZZ [ Thailand DQ017518 Unknown ThailandDQ017518

+HIL Turkey AF216062 NB TurkeyAF216062NB
AF216063 NB TurkeyAF216063NB

2£[H USA AF216066 A USAAF216066A
AF216067 A USAAF216067A
AF216069 B USAAF216069B
AF216071 B USAAF216071B

1] Yemen AF216073 B YemenAF216073B
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i/l UPGMA Jiik s RaW (HMEE: Ak ml
T.vaporariorum rDNA ITS1 AY854055, %i'5 A
TVAY854055), -4y 3¢ ) B A5 BEIHEAT 500 IR 1 AL
s (B . ARG (81 %, Mk E ] Loy

TVAYR50455 J Out group

MNepal AF216040NB

ChinaTaiWanAF216058NB

hAF2I6022INB

Nepal AF216039NB

PakistanAF21604TNB

PakistanAF2 160468

SriLankaAF216052NB

hAF216024NE

ChinaTai Wan AF216060NB

NaureAF216035NB

ChinaGuangDong AY 7643698

leshAF215995NB

PakistanAF216049NB

ChinaFulianAF309596NB

leshAF215996NB

ChinaZhejiang AY 854060

leshAF215904NB

TurkeyAF216063NB

Turkey AF216062NB

KoreaAF216034NB

78 ThailandDQD17518
4%‘—: ChinaGuang NiAF509393NB

IndiaNorthAF216019NB

IndiaNorthAF21602 INB

67 AustraliaBundaberg AF2 1 5985NB
66 y i AF215986NE
AustraliaBundaberg AF21 5984NB

AustraliaNarmabriAF2 1 5988NB

CostaRicaAF2 160 14NB

—62: CostaRicaAF216012NB
USAAFZI60N6TA

98

CaolombiaAF21601 1NB

USAAF216066A

AustraliaT AF2159898

YemenAF2160738

ChinaShanDong AF3095948

ChinaHaiNanAY 7643748
SudanAF2 160368
BraalAF2160108
ChinaXinliangAFT643 768
China$! IAY TO43 TS0
BraslAF2 160088

USAAF2160691

W e aracl AY B3A05E
lranAF2160258
USAAFZIGOTIB
AustraliaTownsvilleAF2169938
lsracl AY 854056
SudanAF216055NB
NigeriaAF216042NB
NigeriaAF216043NB
EgyptAF216015NB
NigeriaAF216043NB

99 |

SpainAF216050NB

ChinaTaiWanAY T64386NB

73 BeninAF216999NB .
BeninAF21599TNB

5 41, BIEHAL (Asia group). ¥4 (Australia
group)- 341 (America group) 3EHHZH (Africa group)
(E U E BIDLURPEEEF S D B B/ALAE/H Hifg/
1441 (Biotype B/ Mediterranean/Middle Eastern/

L Fil

Asia group

W

Australia group

s il

America group

B &/ dkdk / Haebil /o oh R
Biotype B/ Mediterrancan’ Middle Eastern /

Morthern Africa group

Affica group

I

T Taiwan group

1 FA MEGA3. 0 X H UPGMA 77 54432 R e
Fig.1 Molecular phylogenetic trees of B.tabaci using UPGMA method
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Northern Africa group); [l i£45 & (Taiwan) Ff
B, BARE A,
2.2 ETF mtDNA COI Fr3I3T kR #3 B\ Gl IR M Bf iR 1%
ML

A 2005 4 10 H, ¥y Bl mtDNA COIl 750 bp
DL 138 4%, MRS > [ — M BERN A7 A7 41
FAALLEE 999% LA i i B o — 4 ) JsUN, - ASHIF ST P A
F 96 45 (3% 2); T mtDNA COI F4{# i UPGMA

TEMERGW AN B B mtDNA COl
AF418672, 4i'5 TVAFA18672), 443 3 ¥ B 175 1% 3k
17 500 IR E L AL (B 2). ARG %, [k E
ALk 4 4, BRIE A (Asia group) (ZEFZE 80%) .
F Y2 (America group) (S FFZE 99%) . JEU 41 (Africa
group) (SZFFFE 93%). B HU/Hu ik 4 /1L AR IMs 7Y
2l (Biotype B/ Mediterranean/Middle Eastern/Northern
Africa/ Biotype Ms group) (7 #7% 99%).

x2 HRZHIEHERRIEMIEFNEE mtDNA COI (AMFF: (14} E mtDNA COl AF418672)
Table 2 The sequences of mtDNA COI of B.tabaci typical populations(out group: T.vaporariorum mtDNA COl AF418672)

Hu R Geographic populations GenBank & 5% GenBank No. £ Biotype 4“7 Code
i 4L Argentina AF340216 B ArgentinaAF340216B
[T FiE #E Tucama, Argentina AF340214 Unknown ArgentinaTucamaAF340214
BFI4E T Bolivia AF342768 Unknown BoliviaAF342768
It % & Cameroon AF344245 Unknown CameroonAF344245
AF344256 Unknown CameroonAF344256
AF344257 Unknown CameroonAF344257
AF344258 Unknown CameroonAF344258
#[E China AF342777 Unknown ChinaAF342777
T K Chongging, China AY686091 NB ChinaChongQingAY686091NB
] 7k Guangdong, China AY686072 NB ChinaGuangDongAY686072NB
] %% Guangdong, China AY686083 NB ChinaGuangDongAY 686083NB
I %% Guangdong, China AY 686064 NB ChinaGuangDongAY686064NB
174 Henan, China AY 686090 B ChinaHeNanAY 6860908
4t Hubei, China AY 686089 NB ChinaHuBeiAY686089NB
#9174 Hunan, China AY686085 NB ChinaHuNanAY686085NB
YLJ5 Jiangsu, China AY 686088 NB ChinaliangSuAY686088NB
%75 Taiwan, China AY686075 NB ChinaTaiWanAY686075NB
WYL Zhejiang, China AJB67556 NB ChinaZheliangAJ867556NB
WYL Zhejiang, China AJB67557 NB ChinaZheliangAJ867557NB
THE P Cali, Colombia AJ550167 A ColombiaCaliAJ550167A
b% /K EL% ElSalvador AY057128 Unknown ElSalvadorAY057128
Jngh Ghana AF418668 Unknown GhanaAF418668
AY827589 Unknown GhanaAY 827589
fetth 5 H7 Guatemala AF342771 Unknown GuatemalaAF342771
YE#RH T Honduras AF342770 Unknown HondurasAF342770
ENJE India AF321927 B IndiaAF321927B
AF321928 Unknown IndiaAF321928
AF418666 Unknown IndiaAF418666
LLE ) Israel AF418671 B Israel AF418671B
AY747688 B Israel AY747688B
AY766369 B Israel AY766369B
AY766370 Unknown IsraelAY766370
AY766371 Unknown Israel AY766371
AY766372 Unknown Israel AY766372
AY766373 Unknown IsraelAY 766373
FAA Italy AY827602 Unknown ItalyAY 827602
R 5T Ivory Coast AY057135 Unknown IvoryCoastAY 057135
AY 057136 Unknown lvoryCoastAY 057136
Ly ik N & Tulear, Madagascar AJ550171 Ms MadagascarTulearAJ550171Ms
L3k Malaysia AY057137 Unknown MalaysiaAY 057137
AY 686093 NB MalaysiaAY686093NB
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4232 2 Continued

Hi 3R Geographic populations GenBank & 5 GenBank No. 47 Biotype 45 Code
Ly L Mali AY827604 Unknown MaliAY 827604
& HLR i Mauritius AJ550172 Ms MauritiusAJ550172Ms
4R Mexico AF342772 Unknown MexicoAF342772
AY057125 CUL MexicoAY057125CUL
AY 057126 Unknown MexicoAY057126
JEEI% FF Morocco AJ517769 Q MoroccoAJ517769Q
AJ517768 B MoroccoAJ517768B
AF342773 Unknown MoroccoAF342773
B2 Ll v Mozambique AF344279 Unknown MozambiqueAF344279
JE /K Nepal AF342779 Unknown Nepal AF342779
Je H I Nigeria AY827606 Unknown NigeriaAY 827606
AY827607 Unknown NigeriaAY 827607
ML Pakistan AF342778 Unknown PakistanAF342778
[LAE i 3H Punjab, Pakistan AY686094 NB PakistanPunjabAY686094NB
[ AL H Sindh, Pakistan AJ510066 Unknown PakistanSindhAJ510066
AJ510067 Unknown PakistanSindhAJ510067
W % B4 PuertoRico AY057134 Unknown PuertoRicoAY 057134
B4 JE VL & Reunion AJ550177 B ReunionAJ550177B
AJ550178 Ms ReunionAJ550178Ms
FE3% /K Mahe, Seychelles AJ550182 Ms SeychellesMaheAJ550182Ms
Brinyk Singapore AY686095 NB SingaporeAY686095NB
rgIE South Africa AF344259 Unknown SouthAfricaAF344259
AF344262 Unknown SouthAfricaAF344262
AF344263 Unknown SouthAfricaAF344263
AF344264 Unknown SouthAfricaAF344264
AF344266 Unknown SouthAfricaAF344266
AY057140 B SouthAfricaAY057140B
VHHEF Spain AF342769 Unknown SpainAF342769
AF342775 Unknown SpainAF342775
AY 827608 Unknown SpainAY827608
J3} Sudan AY827612 L1 SudanAY827612L1
AY827613 L2 SudanAY827613L2
AY827614 L3 SudanAY827614L3
AY827615 L4 SudanAY827615L4
Wit 2% Swaziland AF344269 Unknown SwazilandAF344269
AF344270 Unknown SwazilandAF344270
AF344271 Unknown SwazilandAF344271
AF344272 Unknown SwazilandAF344272
AF344273 Unknown SwazilandAF344273
AF344274 Unknown SwazilandAF344274
AF344275 Unknown SwazilandAF344275
AF344276 Unknown SwazilandAF344276
AF344277 Unknown SwazilandAF344277
IHZ% JE W Tanzania AF418667 Unknown TanzaniaAF418667
Z%[E Thailand AY 686092 NB ThailandAY686092NB
T HIL Turkey AF342776 Unknown TurkeyAF342776
AY827616 M TurkeyAY827616M
15i% Uganda AF418665 Unknown UgandaAF418665
AF418669 Unknown UgandaAF418669
JE[E Arizona, USA AY057122 A USAArizonaAY057122A
& [H Arizona, USA AY057123 B USAArizonaAY057123B
&1 California, USA AY057124 A USACaliforniaAY057124A
L Zambia AF344280 Unknown ZambiaAF344280
AF344281 Unknown ZambiaAF344281
HEEA=H Zimbabwe AF344285 Unknown ZimbabweAF344285
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[ SudanAY 52761312

— ChinaHeNanAY 6360908

TVAF418672
MoroccoAF342773
MoroccoAd 5177690

— SpainAF342775

it

Mediterranean

SudanAYSE2T614L3

SudanAY827612L1
SpainAF342769
TurkeyAF342776
SudanAYS2761514
FimbabweAF344285
NigeriaAYR2T606
IvoryCoastAY 05T 136
GhanaAY 827589
CameroonAF344258
Istacl AY 766371 ]

B8
Northern Africa

Isruel AY 766372
Istael AY 766370
USAArizonaAY057123B

[ ArgentinaAF3402168

IndiaAF3219278
B

ISRAF418671B Biotype B o B-like

SouthAfricaAY 0371408
MoroccoAJ5177688

[ PakistanSindhAJS 10067

Isracl AY 766373
ReunionAJ350177B
ReunionAJ350178Ms
MauritiusAJS50172Ms
MadagascarTulearAJ350171Ms

Ms &Y
Biotype Ms

TurkeyAY827616M
Singapore AY686095NE
Pakistan AF342778
MalaysiaAY636093NB
MalaysiaAY0STIZT
ChinaAF342777

i 1

Asial

B

76

1510066
ChinaHuNanAY636085NB
ChinaHuBeiAY 686089NB
ChinaChongQing AY 68609 I NB
ChinaGuangDongAY686072NB
lalyAY827602  Jhaly
Nepal AF342779
ChinaZheliangAJS6T55TNB
PakistanPunjabAY 636094NB
ChinaTaiwanAY686073NB
ChinaGuangDongAY 686064 NB
IndiaAF4 18666

ChinaZheJiang AJRGTSS6NE

JEH 2
O R ALY
Asia2 (China)

i 3
Asind

7

98

—

ChinaG Y6E6083INB
ChinaJiangSuAY 636088NB _
IndiaAF321928  JAsiad(India)
USACaliforniaAY057124A
UASArizonaAYDSTI2ZA
HondurasAF342770
GuatemalaAF342771

e 1

98 68

—l

—

g9 b—+
¥

72
(]

»

[Z]

P RicoAY 057134
MexicoAY057126
ElSalvaderAY057128
ColombiaCaliAJ550167A
MexicoAYD5T125CUL
BoliviaAF342708
ArgentinaTucamaAF3402 14
ZambiaAF344281 7
SouthAfricadAF344264
Swaziland AF344276
Tanzania AF4 18667
Mozambique AF344279
GhanaAF41 8668
SwazilandAF344273
Swaziland AF344277
SouthAfricaAF344266
Swaziland AF344275
Swaziland AF144272
Swariland AF344271

Americal

Yei 2

Americal

1E3# 1
Affical

it
Africa group

iland AF344269
Swaziland AF344274
SouthAfricaAF344263
SouthAfricaAF344259
ZambiaAF344280

hAfricaAF344262

hAf

a7
e —

61 | L

4|

L

AF344270 .
NigeriaAY827607
Mail AYE27604
UgandaAF413669
SpainAY 827608
CameroonAF344245

13 2
Affica2

B RY 7 it £ op A7 B s 4
Biotype B/ Mediterranean / Middle Eastern / Northern Africa / Biotype Ms

AJSSO18IMs -

T
Asia group

e il

America group

— Cameroon AF344257

98 ——— CameroonAF344256

IvoryCoast AY 057135 3 FHFl K Ivory coast group

418665

5% Fik Uganda group

2 FH MEGA3. 0 Bk ftkth UPGMA 7555 443E R it

Fig.2 Molecular phylogenetic trees of B.tabaci using UPGMA method
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WAL AT 1 (CRR% 99% ), WEHH 2 (1[H
WA (CFFZE 99%). WP 3 (LHFFH 76%). Wil 4
CENBEEAL) DR RR) 5 AN, 2Nl HE S
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P R RIERIEE (AJB50177) WOk K B MY
(Brown, NN, [FIFf, & 2 NEAH R E 4L
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R Hodr, RURRH S LUBIRSCRE R (64%)
AEM AR A i .
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