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Occurrence of the B- and Q-biotypes of Bemisia tabaci in Korea
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ABSTRACT : The occurrence of tobacco whiteflies, Bemisia tabaci, in greenhouses was monitored in
Korea in 2005. Bemisia tabaci occurred in the rose, sweet pepper, tomato, and cucumber greenhouses
of Chungbuk, Chungnam, Gyongnam, and Jeonnam Provinces, but not in Jeonbuk and Gyongbuk
Provinces. The biotypes and genetic differentiation of the whiteflies collected in each regions were
analyzed by mitochondrial 16S DNA sequences. The 16S DNA sequences of Jincheon (Chungbuk
Province) samples were similar to DNA data reported from Japan and Israel which were known as the
B biotype. However, the DNA sequences of the Buyeo (Chungnam), Geoje (Gyongnam) and Boseong
(Jeonnam) collections, which were 100% homologous showed over 99% similarity to the DNA of Q
biotype from Spain and Egypt. Here we report the first founding of the Q biotype in Korea. It is
assumed that, unlike the B biotype reported from Jincheon since 1998, the Q biotype might have been
introduced recently from the certain foreign region/country to the greenhouses in those provinces

KEY WORDS : Bemisia tabaci, B-biotype, Q-biotype, Occurrence monitoring, 16S rRNA,
Phylogenetic analysis
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chl| 71520\ (Bemisia tabaci Gennadius)= W v]& 715
o]#HAleyrodoidae) 2 HAMIA Gt E oGt Aol A
ok 600 o 9] 7150 WAs= 8 FFA slFoltt
(Perring et al., 1993; EPPO, 2004). B #& 28-S &5
7130 gk #igt oji] 2} Begomovirus(Geminiviridae), Crini-
virus(Closteroviridac) & Potyviridaeo]] €38} Carlavi-
rust} Ipomovirus & 100F o]4+2] vlo] =& ujj7) sl
ZHEo]] 20 ~ 100% 2} 745 3 S Y2 71K Jones, 2003).
E5 20 sse] shiel 1egHE AAHes 2
a2 717 ckByme, 1999).

o] 7}Fol= 1889\ 1) zol| A | | E(Aleurodes
tabaci) 2.2 HZ B 11(Gennadius, 1889)F ©|2)| Perring
(2001)0l &J8) MAH .2 FHol) 244 F(biotype) 7HA] T+
28 vk Uk o]5 ABolE 54 ATl 4ol
w2 52w vholel 2 o) B4 Wel7t EA1%
(Bedford et al., 1994; Burban et al., 1992). 1e2ju} F 8%
o W& AZES A FESHE B A%, Q A, 183
JE B/Q A5 o2 W & e, IF B/Q AlFelE 20
7}A] o)4ke] 718} A5S B5F EFA|ZItHZhang et al.,
2005). ©] & A AA A BAF o2 7P EA7) H AL
)& B Al %-& Bemisia argentifolii(Bellows & Perring)2f
5o 207 H37|= shi(Bellows et al., 1994),
dHo g BE Wo| A%E Eshs Ful7hrel £
B3t e Al sl B A= B. tabaciol] LA
THEPPO, 2004). B AS-& TFE AE R e 71799,
2o WAE, Sl e 1 AP Holr, M
A EolFog 249 FMsquash silverleaf
symptom)ol2he eld Aol fehs S4€ Belh
(Costa et al., 1993; Beitia et al., 1997; Lee et al., 2000).
gj7EEo] B A% Q AlEtels $5717L, 7154
A, uol# 2 i &S 5 2 7FA BEA SN 2o
7} 91 9 W(Beitia et al., 1997; Moya et al., 2001; Pascual
& Callejas, 2004) RAPD-PCR 3} AFLP B A {247
o7E B8 fAMo] v Aoz B iHUTHGuirao
et al., 1997; Cervera et al., 2000).

7ol B AlES oln] 1998'd F5 Xxe] A
25 A7) no P AL WEe] ZAAE o 404
A3} 128, 16S tRNA f-7:219] A|3HhH DNA %2
A& o|8ste] B Ao g #EHE nl rilee et al,
2000). o) whe} 1998 213 s GA o 33) 2158
E AAEHE T B X9z o] S A] g Plo
200337HA] 5 2, A7) 129 ol9e] Aol M= 't
AskA] e Ao g HrEAT) o] Hl3] Q AlE-o] o}
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ol
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A9 d 2 gl 712o] 48 oFF 20 of nlE]E ¥ vio]
AZ2E18 ) 0.2 m{ STM buffer (0.32 M sucrose, 50 mM
Tris-HCI pH 7.3, 10 mM MgCly) & 37}8to] Z53] v}
5}, 6,500 ipm O s 5EZ YR A
A:A&}3 0.2 m¢ STE buffer (75 mM NaCl, 10 mM Tris-
HCI pH 7.8, 10 mM EDTA), 0.02 m¢ 10% SDS aga
20 pg proteinase K- A 7}51ed 60 T ol A 3083+ 2 ]38t
Aok o F dE &7 oflghE 3 (Sambrook and
Russell, 2001)-& £3) v]EZ =)o} DNAE F23}3 0

]EZ=glo}l 16S IRNA F3xF FF3l7] H35te]
Simon et al.(1994)0] AHA)et Zglo|w(5’-CCGGTTT-
GAACTCAGATCATGT-3’3} 5°-CGCCTGTTTAACA-
AAAACAT-3)E A2} - 0|83} Lee et al.(2000) 3} &
93l zA0Z PCRE £33l PCRE ZHEI 16S
rRNA §-27)] Alu I A $HEAE WHS-A) A 2.5% agarose
gel’42] DNA ©hA ibo 2 ghij7ee] B A3 A
o] 3k B A% 2 &47}F0)E BFslin) vk Bt
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A3 AL BHslA 24 ©F g Eete] 23, R,
AA, BAde] APFOoERE 47| FFHH 165 rRNA
AR} A7) E-S EA335}31(Bionics, Seoul) ©] = misre-
ading® F 100 bp & A9t 431 bpe] FHAAE
GenBankol| 523} ch

Ao gl 7h2o)s) v £ o} 165 rRNA 747}
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Table 1. Occurrence of Bemisia tabaci in southern regions of Korea in May, 2005

Regions examined* Crop No. field surveyed No. field occurred Density**
Buyeo Sweet pepper 1 1 L: 76/leaf
Sweet pepper 1 1 L: 96.7/leaf
CN. Yesan Tomato 1 1 L: 26.7/leaf
Boryeong Tomato 3 3 L: 0.1-1/leaf
Jinche Rose 3 2 L: 1-30/leaf
on Sweet pepper, Potato 2 0
C.B. Chungju,
Chungwon, Tomato, Rose 11 0
Chyungju
A: 3.6/leaflet,
Boseong Tomato 4 ! L: 69.6/lcaflet
Cucumber 1 1 A: 1-3/leaf
A: 0.1-1.3/leaf
N.
! Gangjin Sweet. pepper 2 2 L: 10.0-20.8/leaf
Pepper 1 0
Gurye, Pepper, 17 0
Suncheon, etc. Tomato etc.
T
IB.  Jeonju, Wanju, Iksan, etc. :tvcveet pepper, Lomato, 17 0
L: >100/ieaf, pesticide
Masan Sweet pepper 5 5 treated
Sweet pepper 1 1 A: <l/plant
G.N. .
Geoje Tomato ) ) A: 1-2/leaf,
L: 10-20/leaf
Tongyoung Sweet pepper 1 1 A: 1-2/leaf
GB. Gyoungju, Tomato, 5 0
Cheongsong Sweet pepper
Total 9 species 78 21

*C.N.: Chungnam, C.B.: Chungbuk, J.N.: Jeonnam, J.B.: Jeonbuk, G.N.: Gyongnam, G.B.: Gyongbuk.

**A: Adults. L: Larvae.
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X|ojy Hefzisole] EXF AT 24
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Figure 1. Restriction fragments of Alu I from 16S rRNA genes
of Bemisia tabaci occurred in 8 regions (lane 1-8) of Korea and
Trialeurodes vaporariorum (lane 9). M: 1 kb ladder marker, 1:
Jincheon, 2: Buyeo, 3: Yesan, 4: Boseong, 5: Gangjin, 6: Ton-
gyoung, 7: Geoje, 8: Masan.

AsE 7EE + At

o

S o4 20038 7H4) F3 13, 747) 19 0] 9] <] 2
sholo] thgk Wh Bav} Sl 71Fe] B A
AZo|L} B A% (Lee and Barro, 2000; Lee et al., 2000) o]
obd Q AlEo] wA g 2o il whey, & 2ol El

Table 2. Whitefly biotypes and their GenBank accession numbers for mitochondrial 16S sequences

Collection/Biotype Geographical location Host plant GenBank accession no.
Arizona A Phoenix, AZ, USA Cotton AF110722
Arizona B Tucson, AZ, USA Poinsettia AF110714

Benin Benin, Africa Asystasia gangetica AF110713
Boseong* Boseong, Korea Tomato DQ103685
Brazil Brazit Unknown AF246637
Buyeo* Buyeo, Korea Sweet pepper DQ118427
Costa Rica Turrialba, Costa Rica Tomato AF110715
Culiacan Culiacan, Mexico Tomato AF110716
Egypt Egypt Unknown AF246639
Geoje* Geoje, Korea Tomato DQ103686
India India Watermelon AF110718
Isracl B Israel Cotton AF110717
Japan Japan Unknown AF246644
Jatropha Puerto Rico, USA Jatropha gossypitolia AF110719
Jincheon* Jincheon, Korea Rose DQ103687
Spain Spain Tomato AF246647
Sudan Sudan Cotton AF110720
Yemen Yemen Cotton AF110721

T. vaporariorum Tucson, AZ, USA Tobacco AF110723

*Their 16S sequences and biological informations were registered to the GenBank by this study.
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Figure 2. A UPGMA phenogram showing the relationships among the whitefly isolates based on Kimura 2-parameter

distance using the 16S DNA.

Table 3. The similarities

among the whitefly isolates based on 16S sequences*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 i8 19
1 Arizona A -
2 Arizona B 0.0936 -
3 Benin 0.1584 0.1285 -
4 Boscong 0.1098 0.0340 0.1484 -
5 Brazil 0.1425 00495 0.1805 0.0370 -
6 Buyeo 0.1098 0.0340 0.1484 0.0000 00370 -
7 Costa Rica 0.0081 0.0981 0.1608 0.1149 0.1448 0.1149 -
8 Culiacan 0.0041 00936 0.1584 0.1098 0.1425 0.1098 0.0081 -
9 Egypt 0.1026 0.0318 0.1360 0.0000 00642 00000 0.1072 0.1026 -
10 Geoje 0.1098 0.0340 0.1484 0.0000 0.0370 0.0000 0.1149 0.1098 0.0000 -
11 India 0.1290 00956 0.1506 0.1045 0.1368 0.1045 0.1315 0.1265 0.0996 0.1045 -
12 Israel B 0.0889 0.0041 0.1237 00290 00452 00290 00934 00889 00275 0.0290 0.0910 -
13 Japan 0.0992 0.0044 0.1380 0.0291 0.0041 00291 0.1040 00992 0.0251 0.0291 0.0936 0.0000 -
14 Jatropha 0.0226 0.1005 0.1608 0.1150 0.1446 0.1150 0.0268 0.0226 0.1049 0.1150 0.1313 0.0959 0.1040 -
15 Jincheon 0.1016 00071 0.1426 0.0309 0.0097 00309 0.1067 0.1016 00314 00309 00964 0.0023 0.0023 0.1067 -
16 Spain 0.1102 00386 0.1437 0.0078 0.0705 0.0078 0.1148 0.1102 0.0058 0.0078 0.1070 0.0343 00315 0.1122 0.0396 -
17 Sudan 0.1369 0.1000 0.1406 0.1096 0.1301 0.1096 0.1369 0.1344 0.0965 0.1096 0.0656 0.0953 0.0929 0.1339 0.1014 0.1031 -
18 Yemen 0.1043 00114 0.1412 00366 0.0104 0.0366 0.1090 0.1043 0.0314 0.0366 0.1017 0.0068 00062 0.1091 00096 0.0381 0.1001 -
19 T. vaporarium 0.3574 0.3415 03810 03411 03915 0.3411 03607 03574 03397 0.3411 03448 0.3351 0.3473 03631 03411 03492 0.3455 0.3607 -

*The similarity was calculated with Kimura 2-paramectet.

7}0) Q AjE-0] AEA %\ﬂi 49)=o) shkd Qo e
FH7HE AT ols ABT AR QAN Lh7}Fo) 7}
HpAEL) R A3} o} 2 7hA] PR o) 23 A)A Afu)
28 2402 MASE A0 2T Q AR )7 g4
o] H ol YoJke-e 223 FHe Motk 53] 24,
Ay, Aol M AR guprpRo] AT B SR}
G71MEE 100% FHUS A2 Hol FAUS xjFo}
FARRY fee Adow —%@aﬂu}. e Fuel
WS Q AlE9] 4o i3t 4L 16S DNA X I3}

)20 cytochrome oxidase I(COT) 5 T-& §-2x} ¢7]
Mg E4E BAste &3 2ot S AEE Favt
AT
SElvel 9 Fhe] wuirige] A g B

Folls BE 4 A% ghil7lRo)rt Bxslal ol:a]
o] F B AlBol T3 Aol Fikxo] 1990 —E i
F 78 T o' 525 7] A28l thZhang, 2005). ¢
B A& 1980t B AlE0] 4] - B2ate] 2004 12
4 A FRAGY 167 dellA EAskar glom o]z
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o) i/ == TYLCV (tomato yellow leaf curl virus)7}
Azvst Fs)E 7)x)3L YrHUeda er al., 2004; Honda,
2005). A Q AE-2 olWEjohtEe} X2 S 5 2|53
ot A =7 EEZsH=t|(Moya et al., 2001), F=rollA
% 1999 o] 2 Q Aol FU= ] Hol, fid T
of wgo] FAHAcHZhang et al,, 2005). T W Q
A% FUAEE, IA L 3)(‘Expo’ 99)7} 7R
g 252, 223, ogeel 5 60 of Fh=re
299 7+ oA B RE gty Aoz FP5A0
(Zhang et al., 2005). L2} £ AT A Fuj7HRo] Q
ASo] FHE 74 - e FRE FHAE K
th 282 g AR gulirkRe] Q Algo] EAE 4
F7HoA AMEEE FAAY 9] AR Foll g YA
z4o0] Wy Aoz B}

7o) Q ASS B8 2 A4S 544 B Al
Hlgle] 1 9P EE A Yol BItHNombela et al.,
2001; Pascual and Callejas, 2004). = Q 7| %-¢] B A%
v x] Al Eo] v, APgEo] Fom, Fi Aol A o
2 WA 571 AL 02 Buslo] Yok e} 259
A E B} Q AlIE 5T ErvtES}; S thIAY 3oL
9107 Geminivirus S vl A3Hed A17Het ke 52 3leh
(Mufiiz and Nombela, 2001). =3+ Q A5°] B A5 R}
e yzeol=A ool B AP Boln 49
A YoM 2d o)l Aol e Ao Bt
(Nauen et al, 2002). o|#3F HAl ool gt =9
£A7 A e 299l AGoA Q A% 4 B
Adsle F a¢lo g AA)HJTHEIbert and Nauen,
2000; Pascual and Callejas, 2004). Tj2-0] AZF AGE
£ 524 S1%0) Be AFA FAAMI-12)7} E4H
Motelle, VFNS, Ronita 52] ErlE ZEE44 B A%
uTh Q A WARC feHOR WA ekt
(Nombela ez al., 2001). 09} 2-& A AHES v]Fo]
Ho} 9% B A But oljz} Q AEE ErfEs) gL
AZA Be FAS Yo P4l o, o2
#e] L Al E ojFgo] F R o FErt Wt
Shulrholel 31 £93 3 skl E 14
=87} tio] B A= R Q Al T U
S FF A7) ABD AR PR
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