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Cotton leaf curl Multan virus invading China and its damage potential
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Abstract; Cotton leaf curl disease is the most devastating virus diseases to cotton production in the world. The disease has been sprea-
ding widely in cotton-growing areas in Pakistan, India, Sudan, Egypt and South Africa, and caused enormous economic losses. Up to
now, eight species virus including Cotton leaf curl Multan virus (CLCuMV) have been cloned from the cotton diseased samples, all of
which belongs to the genus Begomovirus of the family Geminiviridae. CLCuMV is transmitted in a persistent manner by the sweet potato
whitefly ( Bemisia tabaci) , and transmitted by grafting, but not transmitted by mechanical inoculation and seeds. CLCuMV is one of
the main pathogens causing cotton leaf curl disease spread widely in Pakistan and India. The genome of the virus has only component
A (DNA-A) and associated satellite beta molecular (DNA B). Since CLCuMV was first detected and identified with molecular tech-
niques on Hibiscus rosa-sinensis in Guangdong, China, in 2006, the plants with disease symptoms, infected by the virus were found in
many areas of Guangdong, Guangxi and Hainan Provinces. The infected host plants include Hibiscus rosa-sinensis, Abelmoschus escu-
lentus , Gossyptum hirsutum and Malvaviscus arboreus. Both DNA-A and DNA B sequence identities of the isolates from different geo-
graphic areas and different host plants in China were more than 99% . It means that the population DNA of CLCuMV invading China is
stable. Based on the literatures and our study advances, the world distribution and pathogen of cotton leaf curl disease is summarised,
the characteristics of CLCuMV and the present situation after invading China presented, meanwhile, the source of CLCuMV invading
China and the risk of CLCuMV threatening the cotton production in China was discussed in this paper. The threat of CLCuMV on cot-
ton and other crops is aggravating in China. The study will provide the basis for the prevention and control of CLCuMV.
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R A g 2 T B A A 7 R BB Y
R BE A T, AR HLAR AL Ml 955 2 ( Cotton leaf curl
Multan virus , CLCuMV ) 238 AR A6 1h 955 119 £ 2%
JiZ—. 2006 4F, H IR AEFK E A& Bl CLCuMV {7 44
S| A AR A Hibiscus rosa-sinensis Linn. filj i-455 ( &1
AN5E,2008) o HJE, BESEAE) R M) Va5 2> M B
DX 38 % BAZ s 5, R s & B0 25 AT AR L v Bk 3%
Abelmoschus esculentu L. ( 225 ,2012; {a] { /54,
2010; Xie et al. ,2010) ML Gossypium hirsutum L.
(Cai et al. ,2010) N AL BRI Malvaviscus arboreus
Cav. var. penduliflocus (DC. ) Schery 5§ Z Fh 2 T4
Y. Briddon (2003 ) ¥ X [ LB HHAR AL iff i35 1) &
Az R IR E SR E BIR AT T SRR T A RS
(2010) 5 T CLCuMV X 3% [ A 46 A 7= 44y Bl oy
MIZEIR . ASCrp VR 855 24 K 0200 B A4 e
RS, B8 5 58 WA Za A A8 th v 18 23 A1 Dt
CLCuMV 5 S AR A BUR , IR %Ak AR
AR LA A 2R 7 B gl e, DAY A 2 5 1 B 4
Pt

1 BEHMHRNEZE S EERE

KA it it B B4 B T )2 H A ( Farquhar-
son, 1912) | 2 if H — A S 1 10 B 5 5 H
Jo , 4T FF (1924 4F) (1dris & Brown,2000; Kirk-
patrick, 1931) R BUZHAE o 1E RN, 1967 424
R IAR AL M5, 1986 4E Z 1T, 12000 5 7E A K $H 3y
XAY = — 4 J& &8 M %6 % ( Hussain & Mahmood
1988 ; Hussain et al.,1991); 1988 4EJT4h, %9k &
T ST HURR DA T, 25 HAR 4B AR 7 1 Il E R 48 %
12k (Briddon & Markham, 2000) . % &b, £F B[ 3
( Nateshan et al. ,1996; Rishi & Chauhan,1994) &
Je (Abdel-Salam,1999) #1553k ( Briddon 2003 ) 5 [
WAHIE 1% H 1R 5O H . RAETETE
1R 5C [E R0 A8 VG 51 S5 M 1Y) A AR 3 5 2 A AE
AAEDH AR AL - B AN [R], HORE IR 2R BN
M 4% 48 % R AR AE 4 R 22 ( Cotton leaf crumple
virus, CLCrV) ( Brown & Nelson, 1984 1987 ; Brown
et al. ,1986) , LR, J VLI B ] I WO PG L
P BT = AR A 7 DX H R v A 2 IR AR A8 it i H
2010 4, Cai er al. fRIBEAE) PGRAR LG 1 % B A
SRIBYE CLCuMV AYHEAE - bk

7 L 1 525 Ml A AL 1 5 18 995 U0 2 A 2 B
— Mo EET, ©A4RE AR AE e e b e RE T 8 Fil

S o ALK BE B A 7, 23 5D CLCuMV ( Brid-
don & Markham ,2000; Zhou et al. ,1998) Fa$i [ &
Wi 46 Hh 9% B ( Cotton leaf curl Alabad wirus,
CLCuAV) (Zhou et al. ,1998) .Kokhran Ff££ i i 55
7 ( Cotton leaf curl Kokhran wirus, CLCuKV) ( Man-
soor et al. ,2003; Zhou et al.,1998) . A NI i95
# (Papaya leaf curl virus ,Pal.CuV) ( Mansoor et al. ,
2003 ) ASTFRIAR A6 I 5 5% ( Cotton leaf curl Gezira
virus ,CLCuGV) (Idris & Brown, 2002 ; Idris et al.
2005) iz BT 5 5 AR 46 it i 995 2 ( Cotton leaf curl
Rajasthan virus ,CLCuRV ) (Kirthi et al. ,2004) FEh0
B IR T i gl 0 9% B ( Tomato leaf curl Bangalore
virus , ToOLCBV) ( Kirthi et al. ,2004 ) #1455 B L AR 16
it 1955 ( Cotton leaf curl Burewala virus ,CLCuBuV)
(Amrao et al. ,2010) , {HJE, X LR REIZ YL 2 5 1Y
AT AR AL it e A 1 T3 — BB

SRR AR, A T BRI 4H | B EE AR U A%
Hu AR AL g R A BE LR 737~ (DNA B) 1%
Gy ¥ 255 AL R RE R , &5 AR A6 i -
) F0 AH 5¢ K] T ( Briddon, 2003 ; Mansoor et al. ,
2003) . PR, TS b & AR B AR A8 it e, SEPR T
2 2RO i 1 M AR BE R TR 2y T2 51800
WYL G E Y
2 CLCuMV %1%

CLCuMV f5% R & 3 1 3 3 3K JK 30 #b X
(Multan) ( Zhou et al. ,1998) , 55| I FLHr 3H K 46
i 355 %) 3 B J 2 — ( Briddon & Markham ,2000
Mansoor et al. ,2003; Zhou et al. ,1998)

I3 AL R AR B R R T 0 48 e R R
(Fauquet et al. ,2008) ,

AN AE HARAET ey EUA R A )5
3 , AT LG IEAL % , (HR BEE i MUAR S 44 Fh 1%
WAL Fh 77 BEAZHE (Brunt et al. ,1996) .

FARAT 32 AL Rk 2 AR M 3 A8 B % AL A
WA TR Corchorus fasicularis Lam. 255 o

M FR A < BT IE B K A e b X ()
R TPURIEERG ) o

TEASFHIE : BAT SR {4 XU AR JORLE 25, K/
H7(18 ~20) nm x30 nm,

7 FHEE . CLCuMV P ZHAL S A 2455 (DNA-
A) CHHREERVIR, St 4 5E 8 1 (coat protein, CP) |
Bl 11 (movement protein, MP) | 42 il # 5 2
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(replication associated protein, Rep) . % 55 1% &
(transcriptional activator protein, TrAP)  4& il 184 5k 25
I (replication enhancer protein, Ren) Fll AC4 & 4%
6 MM, HHT, C 5 DNA-A 47 51 il 5E Y
CLCuMV 4y B %A 29 1~, K/NR 2722 ~ 2757 nt
(U. S. National Library of Medicine,2012) , X &6/355
¥ DNA-A [8] & %1 A0 ol 4 35 89.8%~99.9% ,
CLCuMV #5743 125 4 5 i £ ffi DNA B, & % 5% Gen-
bank [fj CLCuMV DNA B 4 ¥ 4145 23 4+, ko /h K
1346 ~ 1351 nt, HH %% A —4> ORF, 456 BC1
53X 2 DNA B (197 S ARIME: iK 84.3% ~ 100%
R ZREFRAE A rh A i AR S AT 1 9 BRIP4 TA-
ATATTAC #},DNA B 43T 5 DNA-A JL-FJC /3510 HH
I, DNA B A SEAERTFE R H , REB A A A L
1E]5 , . #4051 DNA-A (Saunders et al. ,2000)

3 ANEHKEHNCLCuMV RHAE
3.1 CLCuMV 23] K KAE i iR

R, UFRIR SR RLIAESE, J8 47 25 R Malvaceae
AHESE Hibiscus, Jir=FTRE =/ ) AR MLz, %
TP T2 RAE T 25 0T V4 i g R A A b
2006 4, URAET AR T IN T AT X % B fh it
G, AR I AR 1] L o B O B =
A E JFIE D SN TR AR SR IE R . AR, K
PRSI i, AR SE (B 1) . X
SO IR 5 A A A 5 3 HE R S 4 A AE il 55 AE
ARCE 2) WAL, B3 22 bR S AE TR JE
ZERE, X AR 143 B ) G6 IR 4 b b
5P Hras BB TS CLCuMV 1) —A4~43
B, [FIETfERE DNA B ( ERIZANEE,2008) .

1 SRIEHMRER

Fig.1 The symptoms of H. rosa-sinensis leaf curl disease in Guangdong Province, China

E2 BEHEREHHRER

Fig.2 The symptoms of cotton leaf curl disease in Pakistan

HUR 2 AR N T 2% DX (R I B B
A B VD) LB LT =K X (2007 4F) |
(2007 4F) \iF il ik X £ (2008 4 ) | TR 17 (2009

) LTI 1I0E (2009 4F) BP0 (2010
AF) DT (2011 4F) (YT E M T (2011 4F)
LUK PR T 115 (2008 4F ) (ARBRAE,2009) (FT T
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FH B8 (2011 4 ) 454l e IR D ik . 7R T8 28 1Y
10 ZARAE R BR-COR R AR AL, HoAth i i 12
I e E, HOR AR R AE 85% L b, PCR 43K AR
For B R IR pE R R B, X Sl XA ARl - £y
JEH CLCuMV 245 1, HI DNA-A K fEF
DNA BJ¥H1AZ AR/ HAUPE R ik 98% ~ 100% , i
W A2 2511 CLCuMV B: PR 4H AL ka5 o
3.2 CLCuMYV 45| f28) 3 B 2E & Rk i IR
BIRKEE , MAARKEE A LA SR R SRR TR
Abelmoschus NE—FP i SEAEY AR ER & | [V &L IE |
FE IR e H R A0l A i A A E
SR, AR, FRE Rkl AT [ 5 K H AT
PR TR TP bR B IR VL OR CH
VIV P AR A A M X A R B . 2008 4F, T IRAEST
ARIMTTAEAR DX — > S H b 1) B Bk 28 1 e L BT

Jo P o R 11 L ARRE ER Sy ik Bk B Ak, i R T T
TE R Z5AR: , 5 35 T e ik P K o 7 B S - ik
NG, X T] WSk 0 5580 kgl /N Ll
B, EL R 7 gt AR (B 3A) o AR BRI kR
YeJa R R B 78 S A v Tk il i A Bk 2
[a], Hopg iR 2 =ik 60% LA I (% 45,2010 ,2012)

X AR R SR E K i R 4 B4 Okra 06 S
PR TE R SR AT 4 S s, HE R 4140 & DNA-A,
JEAERAE A DNA B 4> F, H: DNA-A 4K 42737 nt
(FJ770370) , 5 CLCuMV 4+ B4 G6 (T W A 4
2008 ) FAR DI R 25, 35 99% ; Okra 06 DNA B 4K
k1347 nt (FJ770371) , 5 CLCuMV 4} B4 G6 DNA B
ABAL R A 1R (99% ) (#1145 ,2012) , [, 17
YT IR ERKEE T 2 5 W) Okra 06 S{RYY) AR
FER) CLCuMV 43254 G6 AH[R]

3 CLCuMV SR EMERRAER
Fig.3 The symptoms of okra plants infected by CLCuMV
A TERRE K TAEIR 5 B« AR SE B A AR

A. Okra exhibiting yellow vein and leaf curl symptoms; B. Okra exhibiting symptoms of yellow leaf curl.

3.3 CLCuMV R#5| 1 EREEL i im
2009 4F 7E) M T RB X —A™ gk S e b & B Rk
Zewr At it , R AR 5 Rk 8 Bk it o s A ]
FERI Atk i A B Y, R I e koAb, JR
SRR R A L s T AL BT N ST AN
Hgxm b, o0 Je WY, {5 i kRS b K Bk
AN kA K R, SR H/N (K 3B)
X} Hp A2 43 B Okra 09 K&K 20 v [ AT 51 4 A 26
WY, HC 5 PR 20 1 /X % DNA-A (2737 nt) #1 DNA B
(1347 nt), Okra 09 543 B4 Okra 06 ( i 4%,
2012) (GO (BHAARA,2008 ) HY AR 4 & ik 99%
PRI , 5 | RS VR RA 3% A it o )0 2 23 2547 Okera 09
55 Okra 06 .G6 AH[F], EA TN & Al — PR &R, HURIE
REBEIA T2 5 . AR BEIE M — 22T

3.4 CLCuMV R#3| & ELERILHITRE

TEAER AL B B ZE BB AL B Malvaviscus , 5
77 S5 VY A AR O, FE R E T AR = B A R
Fl o 2011 4F FE) I T A B0 3 A6 2 44 A8 it i,
AR5 AR e AR AL, BRI R ) b
A, T JUH TR, R o, XD AT D i ik A v
et (#4) .

X EE 4> B ) GD11 LR 21 v B T 51 o3 Al
M, H DNA-A 4 K oh 2737 nt (JQ424826),
DNA B4 K 2y 1348 nt (JQ424827). GDI1 5 G6,
Okra 06 ,Okra 09 2543 B4 DNA-A K DNA B AYAH{EL
PR T 9% (Fi k) . I, 51 IEAEL LR
IR Y GDIL WE T CLCuMV, H 5 AR &R
Ko EARTR], HELE RS 62 CLCuMV (25 3,
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4 CLCuMV ERELBRIEHHRER
Fig.4 The symptoms of M. arboreus plants infected by CLCuMV in Guangdong, China

A Bl B RAP R
A. Leaf curling upwards; B. Leaf vein swollen.

4 it
4.1 *F#HE CLCuMV HyskiE

FRAE s fe kA= AR N2 H FIIE (Farqu-
harson, 1912 ) , /™ 5 47 T B B U OK Fili A9 B4 R 3p 30
FIEREE o (HAEARIN T3P I8 B K e B R S A 7 1Y
FELE CLCuGV , i E4 35 r 5 R0 B BE A X A7 AE 2
PR ERIR A 2 g, Horh, CLCuMV fr B BT [0 g
BRI X, PRk, #E0 CLCuMV 1] GEAZ IR T
E LI,

2006 4, FEFRE T ARE M T E R &R
CLCuMV {245 | i A A il -5 , B Je XAE ) AR
by X )P R 7 il 22 & B0 CLCuMV R L 5[5 iy
AR s SO RS B R i M . ARAEAE) AR T
VG R A L 3 AL, 2 T A B B AR W
M PER AR A FZORIE T AR, Wik, RER
CLCuMV AT fi /2 piy Ak mUAHS 22 Bl At 2F 11 A 7
B RRAE ) 2 EAEYAT REAE AT AR MR e [6) &
ERZERIARBE R B2, X T CLCuMV AR I [H
(B ARE I T A — 0 BRER W
4.2 CLCuMV AEHEREHIRE

HRHE CLCuMV SR a5 = e 5 | AR A6 il i
(1) A= IR, A )& = 00 4 G A v 7 19 2 b
wAHh o B R IR B AR S YR D, e
CLCuMV 73 FEHC VLI SR X | 28 0] 3t AR X R 74
JEREAR X BT A A, BAR H TR E Lk =K
FRAE™ XK K BAR AL it it (HORE TR E T AR )
VYRR P 35070 b DX ) AR | B Bk % R TR AL BB A
UYL T CLCuMV, i8] CLCuMV & A2 3t 5l 3%
EAER X, SO EZAE, B U TR T

HARIEYY CLCuMV 5| i 995 (1) A AE 95 bk ( Cai er
al.,2010) , i ] AR IR E A9 CLCuMV X i 46 B A7
Ryl PG TR E S I BN 3R K IR AR
[ 52 Zy 1ok B 25 40 %, 5 R AR AL ih i 0 At A=
B 0] ARk iE— 2B A% A TR B [WIBT, 3200 220 9 1%
FEA IR B E 7E TR 45 bk o A 1w AR T
RE R A A Ry BTG ALRE S5/ P, 1200 350t
T R AL SRR 0 B B 250 JR0 A7 &8 1T 0 37 B
SR BUA R it I DA ], DAY FEaE— 20 s 4

S ik
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