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New record of the Bemisia tabaci Q biotype in Tibet, China
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Abstract [Objectives] To determine the biotypes of Bemisia tabaci (Gennadius) found in the Tibet Autonomous Region,
China. [Methods] Morphological characteristics of whiteflies were observed under a 3D digital microscope, and the biotype
of whiteflies collected from Lhasa, Tibet, identified on the basis of variation in the molecular marker mtCO . [Results]
Analysis of variation in the mtCO molecular marker shows that whiteflies collected in Tibet were of the Q biotype.
[Conclusion] The results of both morphological identification and molecular analysis show that the whiteflies collected in
Lhasa, Tibet Autonomous Region, were of the Bemisia tabaci Q biotype. This is the first report of the Bemisia tabaci Q
biotype from the Tibet Autonomous Region.

Key words Bemisia tabaci, Q biotype, Tibet, new record, morphological characteristics, molecular detection

Bemisia tabaci  Gennadius 1 ““Middle East-Asia Minor 1 Q
Hemiptera Aleyrodidae “ ?’Mediterranean  Dinsdale et al.
2010 20 90 B
2002 31 Chu et al.
De Barro et al. 2011 2006 Liuetal. 2007 Huetal 2011 2003
Lee et al. 2013 Q
Chuetal. 2006 Raoetal. 2011
90 Q
Boykin et al. 2007 De Barro etal. 2011 B
11 2010 Tengetal. 2010 Panetal.
B “c - 2011
* Supported projects 31471776

First author E-mail shaohualu08@163.com

HAE Corresponding author E-mail fmyan@henau.edu.cn

Received 2015-10-12 Accepted 2015-12-28



-214 - Chinese Journal of Applied Entomology

53

Jones
2003
1987
2000 Li et al. 2013
mtCO
2010
2008 Hu et al. 2011 2015 7

Q
1 #MR5RZE
11 HEREHA

90.96°E 29.67°N

3650 m
Euphorbia pulcherrima
75% 2.0 mL
1.2 EEEE
3D KEYENCE VHX-600K

1987 Li 2013

1.3 SFHm
B Q mtDNA CO
PCR TaKaRa
mtCO
PCR 2010 B
mtCO PCR

Shatters et al. 2009 5'-CTAGGGTT-
TATTGTTTGAGGTCATCATATATTC-3' 5'-AA-
TATCGACGAGGCATTCCCCCT-3'

478bp Q mtCO PCR
Shatters et al.
2012 5'-CTTGGTAACTCTTCTGTAGA-
TGTGTGTT-3' 5'-CCTTCCCGCAGAAGAAA-
TTTTGTTC-3' 303 bp PCR
Shatters et al.
2012 94 2 min 35
94 30s 64 1 min 72 1 min
72 10 min 4 PCR
1.5% 1xTAE Biorad
2 HR5H5H
2.1 HEME
D4
1 A
40.85mm 90.91 mm
1 B
B :
1 C
=8 2 3
2
3 1 D 3
0.6~0.9 mm (
1 E) 3
( 1F
2.2 ST

mtCO SCAR(Sequence characterized

amplified region) Q

B



Q -215-

—

50.00 um
Lens:X 200

20.00 um!
Lens:X 800)

Bl AEECRM—Q REM A SRS
Fig. 1 Morphology of Bemisia tabaci Q, a new record to Tibet
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A. Adults and immature stages of Bemisia tabaci on the underside of Euphorbia pulcherrima leaf; B. Adult; C. Egg; D.
2nd-instar nymph; E. 3rd-instar nymph; F. Vasiform orifice of a third-instar nymph. (First-instar nymph and fourth-instar
nymph were not available in the collection).
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Fig. 2 PCR electrophoresis of Bemisia tabaci mtCO I
with biotype-specific primers Q
M Marker DL2000 1~4
5 Q 6 B
CK
M: Marker DL2000; Templates in the PCR reactions are as
follows: 1-4: Samples from Lhasa, Tibet; 5: Q biotype from
laboratory culture; 6: B biotype from laboratory culture; B
CK: Control.
B Q
mtCO ( 2 6) ©
2010 2012 2015
mtCO
B
Q
LY A
3 it Q
2012 B
Q
Q
2010
2
Sk (References)
Boykin LM, Shatters RG, Jr Rosell RC, McKenzie CL, Bagnall RA,
De Barro PJ, Frohlich DR, 2007. Global relationships of Bemisia
tabaci (Hemiptera: Aleyrodidae) revealed using Bayesian analysis
of mitochondfial CO1 DNA sequences. Molecular Phylogenetics
Q and Evolution, 44(3): 1306-1319.
Q Chen CL, 2010. Research on ecology of Bemisia tabaci and its

prediction, forecasting, early warning. Master thesis. Guiyang:



Q =217 -

Guizhou University. [ , 2010.

]

Chu D, Pan HP, Guo D, Tao Yi, Liu BM, Zhang YJ, 2012.
Ecological processes and mechanisms of invasion of the alien
whitefly Bemisia tabaci biotype Q in China. Acta Entomologica
Sinica, 55(12): 1399-1405. [ s , R R

s , 2012. Q
,55(12): 1399-1405.]

Chu D, Zhang YJ, Brown JK, Cong B, Xu BY, Wu QJ, Zhu GR,
2006. The introduction of the exotic Q biotype of Bemisia tabaci
(Gennadius) from the Mediterranean region into China on
ornamental crops. Florida Entomologist, 89(2): 168—174.

De Barro PJ, Liu SS, Boykin LM, Dinsdale AB, 2011. Bemisia
tabaci: a statement of species status. Annual Review of Entomology,
56: 1-19.

Dinsdale A, Cook L, Riginos C, Buckley YM, De Barrao PJ, 2010.
Refined global analysis of Bemisia tabaci (Hemiptera:
Sternorrthyncha:  Aleyrodoidea: Aleyrodidae) mitochondrial
cytochrome oxidase 1 to identify species level genetic boundaries.
Annals of the Entomological Society of America, 103(2): 196-208.

Hu J, De Barro P, Zhao H, Wang J, Nardi F, Liu SS, 2011. An
extensive field survey combined with a phylogenetic analysis
reveals rapid and widespread invasion of two alien whiteflies in
China. PLoS ONE, 6(1): e16061.

Ji K, Bai RE, Tang QB, Jiang JW, Zhang DS, Yan FM, 2010.
Biotype identifications and phylogenic analysis of overwintering
Bemisia tabaci in protecting fields of Henan Province. Journal of
Henan Agricultural University, 44(5): 560-565. [ s s

> s , , 2010.
, 44(5):
560-565.]

Jones DR, 2003. Plant viruses transmitted by whiteflies. European
Journal of Plant Pathology, 109(3): 195-219.

Ko CC, Chen CN, Wang CH, 2002. A review of taxonomic studies
on the Bemisia tabaci species complex. Taiwan Entomology, 22:
307-341. [ R s , 2002.

(Bemisia tabaci species complex) . , 22:
307-341.]

Lee W, Park J, Lee GS, Lee S, Akimoto S, 2013. Taxonomic status
of the Bemisia tabaci complex (Hemiptera: Aleyrodidae) and
reassessment of the number of its constituent species. PLoS ONE,
8(5): e63817.

Li JJ, Tang QB, Bai RE, Li XM, Jinag JW, Zhai Q, Yan FM, 2013.
Comparative morphology and morphometry of six biotypes of
Bemisia tabaci (Hemiptera: Aleyrodidae) from China. Journal of
Integrative Agriculture, 12(5): 846-852.

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.
Lu SH, Li JJ, Liu MY, Bai RE, Tang QB, Yan FM, 2015.
Comparative analysis of the competitiveness between B and Q
biotypes of Bemisia tabaci under laboratory conditions. Scientia
Agricultura Sinica, 48(7): 1339-1347. [ s s
, 2015. B Q
,48(7): 1339-1347.]

> > >

Luo C, Zhang ZL, 2000. An overview on researches of Bemisia
tabaci (Gennadius). Beijing Agricultural Science, 18(Suppl.):
5-6.[ s . 2000. Bemisia tabaci (Gennadius)

, 18 (Suppl.): 5-6.]

Pan HP, 2012. Studies on the ecological mechanism of displacement
of Bemisia tabaci B biotype by Q biotype. Doctoral dissertation.
Beijing: Chinese Academy of Agricultural Sciences. [ R
2012. Q B

]

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 (Hemiptera: Aleyrodidae)
biotype Q on field crops in China. Journal of Economic
Entomology, 104(3): 978-985.

Pan HP, Ge DQ, Wang SL, Wu QJ, Xu BY, Xie W, Zhang YJ, 2010.
Replacement of B biotype Bemisia tabaci by Q biotype B. tabaci
in some areas of Beijing and Hebei. Plant Protection, 36(6):
40-44. [ s , s R , s

,2010. Q B
,36(6): 40-44.]

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

Ren SX, Qiu BL, 2008. Whitefly of China and the Sustainable
Control. Guangzhou: Guangdong Science and Technology Press.
9-10. [ , , 2008.

.9-10.]

Shatters Jr. 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 I
polymerase chain reaction primers. Journal of Economic
Entomology, 102(2): 750-758.

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

Yan FM, 1987. Taxonomic study on Aleyrodinae from China.
Master dissertation. Shanxi: Northwest China Agricultural

. 1987.

University. [ Aleyrodinae

]



