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Incidence of leaf curl disease and the composition of Bemisia tabaci
( Hemiptera. Aleyrodidae) population on Hibiscus rosa-sinensis
in Guangdong Province, China
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Abstract : [ Background] The Cotton leaf curl Multan virus (CLCuMuV ) , transmitted by the whitefly Bemisia tabaci was first repor-
ted in Guangdong Province in 2006. Due to the cryptic species structure of the B. tabaci complex, the interacton between the CLCu-
MuV and the whitefly in southern China is not clear. [ Method] We investigated the CLCuMuV infection rates and identified the
cryptic species of B. tabaci in Guangzhou and Qingyuan cities in Guangdong Province. [ Result] The percentage of China rose plants
(Hibiscus rosa-sinensis) infected with CLCuMuV was 53.98% ~ 71.78% in Guangzhou and 38.42% ~ 45.27% in Qingyuan. The
whiteflies were a mixture of MEAM1 and Asia Il 7, with the latter being in the minority (6.25% ~17.71%) in Guangzhou but form-
ing the majority (76.25% ~89.17%) in Qingyuan. [ Conclusion and significance] With the sick plants range expansion and poison
cryptic species of B. tabact diffusion, CLCuMuV is may spread in large scale, prevention and monitoring work should be developed.
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2010) ; )5 Bl S e A VT 0545 L X &k B LR Y
TARME LI AR AE S (I B AR 45, 2012 ARARSE,
2011; K5, 2015; 5KIESE,2015; FEAMASE,
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R 9 A 37 B0 75 1) ™ FLAR e, IX R B 1 38
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BRI (FRIESE ,2016) , (HAG A2 R b DX AR il 05
(18 25 1 1 O B AL 40 A R 8 2 o AS B A, AL U
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RIS R W I B (R A
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1.1 FAEMSREERE
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ol X1 B3 B RECRD i L
LIl REHTRARERAERTFIAE M
TR VD XA T S AR DX ) AR AR, T A TR 100 m?
TIETT 2 ANV N, DL B SR A Ry X 5, YR A
K2 100 m, 76 R 3 ~ 5 AN HURE
S TE SRR 1) 2 bk S AR AR . R A R . AR A
S bRt R EAL 1 B RO B AR
B IFAE D BORTFAE N Rk s kit B 13k
SR RIS (R . ZE BRI A, A0 R AE 7 R
FEHENT B AR BAE I R, A SR B A4S o b

TR A A S N A] 5 77 (8] 5256 %8 T A - 80 °C AR
T VKFA AT, 25 H
1.1.2 Rt FEpaE R b X g EIEE R
Rt A [T B FH 8 e 25 Bl ATL R B A0 3 Bk o
Hi DXCRAE 50 Sk s HUVE A A BUREAD S e A AR H
KM PR AR T2A 2 mL 95% L& 0
s SIS IR T =20 C KA, &
1.2 %k#&rtF CLCuMuV By

=80 C BRI PKAR U FEAS SR FH AR 2
MIZH LN IR & EF111-12 4R BURBE R RR I A
&L DNA, BAREAVE T A S AR & U . 05 R
CLCuMuV 4% 5 5] # AF ( 5'-CAGGAAGCAG-
GAAAATACGAGA-3")/AR ( 5'-TGGCAGTCCAACA-
CAAAATACG-3")Fil B LA 4> FHESF 514 BF (5'-
AAGTCGAATGGAACGTGAATGT-3")/BR(5'-GGAGAC-
CAAAAGAGGAGAGAGA-3")# 4T PCR #7314 (4 &
%,2015) . PCR AR 2R J R 455 UL Bt 45
(2016) ,

1.3 EHEEMHNEE

HEDRAF ) 00 K3 EURE AR B | SR FH DP304-03 13X
I B RS AR T DNA | BAAR$ERAE J7 ik 2 Bk
B, FHMBE mecol FKEH 514 C1-J-
2195 ( 5-TTGATTTTTTGGTCATCCAGAAGT-3') #I
TL2N-3014 ( 5-TCCAATGCACTAATCTGCCATATTA-
3') (Simon et al.,1994) , XF Bk AR Ky Bl DNA 47
PCR #ll , PCR AR 28 K 2 o 45 A 5 D Bk 0 46
(2016) .

FIFH DNAstar J {4 X5 28545 19 0008 Bl meCOT Jk
B A7 17 90 9f 422, IFF ] BLAST )7 # R ¥
SIARAAE
2 HRESW
2.1 %k#_E CLCuMuV B& &£1&ER
2.1.1 % # F CLCuMuV # PCR #3 PCR ¥
S5 WoR, WORE PR B DNA R 3R B
CLCuMuV 1 831 bp Fe5 45w M H g LA T
837 bp RS AT (8] 1) , A BAEM AR REY
BT R B A U BT I R A R A
AREH CLCuMuV K H: B RS T, & WiE A A
MR EEAAREA CLCuMuV & H B DA T
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831 bp

B M 1 2 3 4 5 6 7 8 9 10 1m 12 13 14 15

837 bp

E1 k#E#E#E CLCuMuV i PCR 4l
Fig.1 Detection of the presence of the CLCuMuV in China rose ( Hibiscus rosa-sinensis) plants by PCR
M:Marker; A:CLCuMuV; B:f AT ; 1.3.5.7.9.11.13; WIERMEMIE; 2.4.6.8.10.12 14 K BAERMERE; 15. AN,
M. Marker; A; CLCuMuV; B. B-satellite; 1,3,5,7,9,11,13; Diseased China rose plants infected by CLCuMuV ;
2,4,6,8,10,12,14; Healthy plants; 15: Blank control.

212 SEHHRNARER JHELEEW, M 8 53.98%~71.78% , T im i X A A [+ CLCuMuV 1
TRV X G b X} B3 & BT e CLCuMuV &R N 38.42% ~45.27% (£ 1),
A ARABEAG AR ; 7 M L IX 2R A% | CLCuMuV 1) & % %

®1 TNHEDRINEZTENEARE#RTRERE

Table 1  The percentage of Hibiscus rosa-sinensis infected with CLCuMuV in the cities of Guangzhou and Qingyuan

SREL JiREL VELES SR AR

e B
JALE ML Location Total of plants tested No. of infected plants Morbidity (% ) X+SD (%)

TN TR VD IX K58 Tian Hou Temple 60 48 80.00 71.78+11.69
Nansha District, Guangzhou City 60 35 58.33
63 55 87.30
66 45 68.18
43 28 65.12
JIL4E Wangingsha District 72 36 50.00 53.98+7.23
85 40 47.06
65 32 49.23
65 40 61.53
66 41 62.12
T I T R X B Y4 Tangtang District 70 32 45.71 38.42+18.35
Fogang County, Qingyuan City 57 10 17.54
50 26 52.00
JE1114H Longshan District 72 42 58.30 45.27+24.06
60 36 60.00
40 7 17.50
2.2 AR E SR FNEELE R Fe53 5 A (93.75+10.83 ) % F11( 82.29+15.41) %, Asia 11 7

TBSTL i COPEIH Fr BF S s R g R LB (62510.83) % I (17.71:215.41) % 51
T BRI 176D S R Ty MEAM i SEVARBUAIELLY MEAMI JRARAGHL MDA (1083
Asia T 7WARHEOIE SRR EE [T HLEK 2 FHELRHAG L) +10.10) %F1(23.75+21.03) %, Asia Il 7 BaF L1551
(AR MRRIRERUT0AHI MEAMI gy (P171010)RICT62521.08)%(%2)..
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Table 2 Proportion of cryptic whitefly species collected from Hibiscus rosa-sinensis plants in the cities of Guangzhou and Qingyuan

XS HED) [ A E 43 L Percentage of cryptic species (%)
SRAE M Location No. of whiteflies T T
MEAMI  Asiall7 ~ MEAMI M:E:r?i%l) Asiall7 Mfai%p
SRR X KJFE Tian Hou Temple 1 16 100 93.75+10.83 0 6.25+10.83
Nansha District, Guangzhou City 2 16 100 0
3 16 81.25 18.75
JILGE P, Wangingsha District 1 16 75 82.29+15.41 25 17.71x15.41
2 16 71.88 28.12
3 16 100 0
T T X 1% Y54 Tangtang District 1 16 0 10.83+10.10 100 89.17£10.10
Fogang County, Qingyuan City 2 16 20 80
3 16 12.5 87.5
AL Longshan District 1 16 0 23.75+21.03 100 76.25+21.03
2 16 40 60
3 16 31.25 68.75

3 itig
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I 5 o AL R o A R 1) 7 R D R ] A% 3 = 3
Wy E Bl 59915, CLCuMuV 1B A 1] fig K FE 4 #
WAT. B, A X 4E e X 53T CLCuMuV
() Z2 A SR AT 32 A AR U R A 7 0 A S

S 3k

Mk, ik, R, B AR, BRI, 2016, fEREARIH
AL 955 75 1) 48 by L B RD 28 . R AR B AE AR, 43
(1): 91-98.

ol F 4, HOH, 2t U, A/NE, BJ5 05, 2010, ARIRIAR
A6 99 3 X AR AR AR A ™ M. R R
36(2) : 147-149.

i 48, A/NE K, 2012, AGRTR E A R AR A6 Hh
W RE SR E . AR AR, 21(2) @ 87-92.

PR, BRAER, B R, A, WA, SEIROR, R,
ARME R, 2011, B 7T AR [ 95 2 6 055 J5L 43 1 28
A EIEFEWEIE. AW, 37(4) : 44-47.



- 208 - YRR Journal of Biosafety

%25 %

KN, ZTEE ) S0, 2008, I AMEE B Ff S HAE FEl Ak
LRALT NI TSR AR, 24(8) : 315-320.

XUGUR, XUR A2, 2012, MRk BUAY 2 M 67 B 7 v e 69
fii. AW A4, 21(4) : 247-255.

T, ffAtE, BEAE, 22T, 2008. {25 A MR AR IE
A i 2 S HE TLAL DNA 43 (R 41 45 MR AIE . i 2
iz, 24(1): 64-68.

DI K, T AfE, HARE R/NE, TEREIT, 2015, AR
At R SRR B LR TR A RIS IR AR M
AT, E AR, 48(16) ¢ 3166-3175.

ki, Fegide ) SRR, BOCH, K, 454, 2015, Y95
A 173 B B B AR EAR At P 25 i P8 2 45 R R i
Br. IR EREAAE, 45(4) : 361-369.

TR, HEE, K, KAE, R, 2013, fENTTR
Az AR R SELR AR i 155 R A R i . R DR
39(2) : 196-200.

Ahmed M Z, De Barro P J, Greeff ] M, Ren S X, Naveed M
and Qiu B L, 2011. Genetic identity of the Bemisia tabaci
species complex and association with high cotton leaf curl
disease (CLCuD) incidence in Pakistan. Pest Management
Science, 67(3): 307-317.

Ashfag M, Hebert P D N, Mirza M S, Khan A M, Mansoor S,
Shah G S and Zafar Y, 2014. DNA barcoding of Bemisia
tabaci complex (Hemiptera; Aleyrodidae) reveals southerly
expansion of the dominant whitefly species on cotton in Paki-
stan. PLoS ONE, 9(8) : e104485.

Briddon R W and Markham P G, 2000. Cotton leaf curl virus
disease. Virus Research, 71(1/2): 151-159.

Cai J H, Xie K, Lin L, Qin B X, Chen B S, Meng ] R and
Liu Y L, 2010. Cotion leaf curl Mulitan virus newly reported
to be associated with cotton leaf curl disease in China. Plant
Pathology, 59(4) . 794-795.

De Barro P J, Liu S S, Boykin L M and Dinsdale A B, 2011.

Bemisia tabaci ; a statement of species status. Annual Review

of Entomology, 56: 1-19.

DuZ G, Tang Y F, He Z F and She X M, 2015. High genetic
homogeneity points to a single introduction event responsible
for invasion of Cotton leaf curl Multan virus and its associat-
ed betasatellite into China. Virology Journal, 12. 163.

Jiu M, Zhou X P and Liu S S, 2006. Acquisition and transmis-
sion of two begomoviruses by the B and a non-B biotype of
Bemisia tabaci from Zhejiang, China. Journal of Phytopathol-
ogy, 154(10) . 587-591.

Li M, HuJ, Xu F C and Liu S S, 2010. Transmission of Tomato
yellow leaf curl virus by two invasive biotypes and a Chinese
indigenous biotype of the whitefly Bemisia tabaci. Internation-
al Journal of Pest Management, 56(3) ; 275-280.

Liu S S, Colvin J and De Barro P J, 2012. Species concepts as
applied to the whitefly Bemisia tabaci systematics: how many
species are there?. Journal of Integrative Agriculture, 11(2) ;
176-186.

Mansoor S, Briddon R W, Bull S E, Bedford I D, Bashir A,
Hussain M, Saeed M, Zafar Y, Malik K A, Fauguet C and
Markham P G, 2003. Cotton leaf curl disease is associated
with multiple monopartite begomoviruses supported by single
DNA B. Archives of Virology, 148(10) ; 1969-1986.

Qiu BL, Dang F, Li S J, Ahmed M Z, Jin F L., Ren S X and
and Cuthbertson A G S, 2011. Comparison of biological pa-
rameters between the invasive B biotype and a new defined Cv
biotype of Bemisia tabaci ( Hemiptera; Aleyradidae) in Chi-
na. Journal of Pest Science, 84(4) . 419-427.

Rishi N and Chauhan M S, 1994. Appearance of leaf curl dis-
ease of cotton in Northern India. Journal of Cotton Research
and Development, 8. 179-180.

Simon C, Frati F, Beckenbach A, Crespi B, Liu H and Floors
P, 1994. Evolution, weighting, and phylogenetic utility of
mitochondrial gene sequences and a compilation of conserved
polymerase chain reaction primers. Annals of the Entomologi-

cal Society of America, 87(6) ; 651-701.

(FTAEG A AR E)



