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Identification and distribution of mixed infections of Tomato yellow leaf curl virus
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Abstract: Tomato yellow leaf curl virus and Tomato chlorosis virus were two major virus diseases in China.
During 2016-2017, 262 leaf samples, which showed symptoms of stunting, yellowing, curling, chlorosis and
rolling were collected from 18 main tomato-producing regions. Molecular and biological methods detection were
used to detect TYLCV and ToCV. The results showed that virus diseases occurred in all the tomato-cultivated
areas throughout the Hebei province. The symptoms of tomato virus disease in filed were complex. The infection
rates of TYLCV, detected in every sampling site, were 68.66% , where the mixed infection rates with ToCV
were 19.5%, and the rest were singly infected. ToCV was detected in all regions except for Luan cheng, Luan
nan, Le ting and Yong nian. The infection rate of ToCV was 19.5%, and all the positive samples were mix-
infected with TYLCV. No single infection of ToCV on tomato was found.
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B BRI AT — S SR R A A R Y
S, Bk Ml %6 FE ( Tomato yellow leaf curl
virus, TYLCV ) J& TXUERR#ER ( Geminiviridiae ) ¢
G4 R 7% )& ( Begomovirus) ,2006 4F1E 3K [
T UHGE Ry B | 120 R 18
FEE, ] SR L e B 2008 AR LA
RAJG BTN ES X 2R, Fohia
29 ( Tomato chlorosis virus, ToCV) 42 H1 A7 &L
TR0 3 — FIAE Y96 75, 2000 B 0 KRB 5 )
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X R A B A AL A A T 2 N A A
FAnFE B DNA #2003 I8 TIANGEN 78 F)bE Al
TEY) 41 DNA $EHBCR G vt IR T , i 5 RNA
$#HU 2 IR TRIzol Reagent RNA 2 BUR T & v B 45
HEAT, DAEERRE B 6 At A SRy B X R
1.2.1 TYLCV #9% 2 MHECHIEM TYLCV &
FEANBETH 4 E 1Y, 51915 B0 . TYLCV F,5'-CT-
GAGGCTGTAATGTCGTCCAAA-3', TYLCV R,
5'-CCAATAAGGCGTAAGCGTGTAG-3', 7= ¥ K
&4 304 bp, HRPEEELER, HERR AR 216 Du
S TYLCV T 2550 #3718 SR
SR BT, Y IE5H)E 5 wL PCR /=)
T 1.0%TEBE WEEE I F Uk th A I 438 7= 9, 37 H G
BOX SYNGENE 4 H ZliBE I AR RSl sk 45 R, B
APk A ) TR BR A /I, A
45 5 DNAman JEFTHHEFI T
1.2.2 ToCV # %2 M HiER ToCV CP &
%4 259551 : ToCV CP F,5'-CCTCAAA-
GAGCTAAACTGGAC-3’, ToCV CP R, 5'-CA-
CATCACCGGAACCCAAAGTCAC-3', ¥ 14 H iy 3k
K JE R 970 bp'® . PCR 14 [z v 2 B 15 A 45 ik
fro V459G  BUS pl PCR 29T 1.0% B IR 1
EERC R UK RN 3 79, 9F ) G BOX SYNGE-
NE 4 H ShEER R R G ic sk 45 5, BG4 3
Wik gAY T AR B /1Y
2 #RESW
2.1 HEEREE

FH 5] 945 2 H, 2016 ~ 2017 43 J648 Tk 2
o A HE L W A N B e B R 4 FRE
RFBI . OO i/ A M I S84k, MR R

A, SRS iR R bR R A I S, R B S 0 9 B A
I 25 (5 SR BAEAR (I T-A) s @it A8/ i

Fig. 1

Symptoms of suspected virus-infected tomato

A Smaller leaves, yellowing; B Chlorosis along leaf vein; C; Rolling; D:Curling.
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T DR SR | i S AN B I R R R AN B
(K 1-B) ;@& 45 it Fr 38 &8, A8 e ) i, Al ik
WA (B 1-C) s WFE MR L, 2™ 8 4, O
/N (E 1-D) |, 7ERLE 4 Bl bR iR i Y REAS
MF] TYLCV 5 ToCV W& &2,
22 EmMERREERE

Xf R HTALE 18 A3 7 X 262 43 % i
FE R4 T PCR R, Fr A A i vh 2 B 3 31 24 304
bp MRS A . X db A PR T Y BRI
FHPERE S T 0 A R W i 91 Ky 2 781
bp( GenBank accession No. MH703582) , H. 47 HiL 7l
(9 XU B P 41 2544 , 5 GenBank 1 TYLCV )
FED AT 9 Fe A — B, X SR AR 10 BT A RE S R AT
RT-PCR K, JC v 14 A% Jifi 7 Hb (0 B b 47 34 1
970 bp( GenBank accession No. 2139846 ) Y457k
F, XS R KW ¥ 51 ) ToCV-CP 741, 5
GenBank ' ToCV-HS CP £ [ 51 (A UL &1 i
99.48% , LA_b- K I 25 5 2 BH L T b 48 7 i e 2
FEMA K TYLCV Fl ToCV k5506 & ALk , 18
ASRAE S RERIN ] TYLCV , 14 > SR AE 5 BEAS T

#] ToCV,

2.3 TYLCVFI ToCVHIEESRERENILEN
KEMSDTH

IR SE LS (R 1) AT, 2016 ~ 2017 4R 4R
FEEARH TYLCV k4% 68.66% , 5 ToCV E & 1=
YR K 19.5% , A TYLCV Hl{R Y ToCV 12
YeF19.5% , 2K 5 TYLCV 420, AR
AR LI ToCV HIRYY . TERTRE I R A AE i
& JE A S REAR IR TYLCV , 3601290 25 76 & il
TR A A, AU, A F AR L
TR RS KAE 4 MY BT RE AR IS AG HE TYLCY,
HAZYLAR ik 100% , 1B 4 H K46 ) ToCV+TYL-
CV IRGRYIIFES, A 14 PRSI 2 Fh
R A RPN, VAR, B Fih
FHEMT L) TYLCV et YL 5% ToCV+TYLCV &
HRYENE,

3 e

e [ 2 it 48 2R BE A B LT 2004 AR AE RS
G , 2011 AR AR AL A B | 7E LA KR

Table 1 Pathogenic identification of tomato virus disease in Hebei

Infections of

Sample origin Sample quantity

Infections of Mixed infection of

ToCV/ % TYLCV/% ToCV+TYLCV/ %
Gaoyi, Hebei 10 50.00 50.00 50.00
Gaocheng , Hebei 20 40.00 40.00 40.00
Luancheng, Hebei 2 0.00 100.00 0.00
Dingzhou, Hebei 15 40.00 60.00 40.00
Qingyuan , Hebei 33 19.65 57.13 19.65
Dingxing, Hebei 20 20.00 65.00 20.00
Xiong'an, Hebei 18 5.56 38.89 5.56
Luannan, Hebei 4 0.00 100.00 0.00
Fengnan , Hebei 24 4.17 95.80 4.17
Leting , Hebei 27 0.00 100.00 0.00
Xianxian, Hebei 20 5.00 85.00 5.00
Suning , Hebei 16 25.00 62.50 25.00
Raoyang, Hebei 29 13.79 37.93 13.79
Yongnian, Hebei 0.00 100.00 0.00
Feixiang , Hebei 25.00 50.00 25.00
Lincheng , Hebei 50.00 50.00 50.00
Xingtai , Hebei 10 33.30 75.00 33.30
Total 262 19.50 68.660 19.50
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PR 2012 ARTEAL ST & B0 T YL IR 16 T il
FIRHBUEL AR B AT ToCV B ¥ R 2 K
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TYLCV il ToCV & G2 4L i 2Ud 7s Ltk —
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326 1R Y BB AE 5 1 4% 35 7 1A 1) D 20 28 R HC Al A= )
SRR T IR N 2 % A6 R B ( Wheat
streak mosaic virus, WSMV ) 5% /N 22 J& 14 M- %5 7%
( Triticum mosaic virus, TriMV ) & & 1= 4L iR R 5
(O TR0 R 3 T TRl e ) of AR A R
Vs 5 N B B TR A R G AE AR IR X AT g2
B AR AR RAE S UL B SO L T RE O L
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