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E R JHBE S B 52 W B 5 (Dot ELISA) Fil RT-PCR ¥ %1 5% H WAL & 7 A HLIX B9 966 173 BE b1 UL o
B B SR AR AR 30 4T 5 N AE M9 35 (Cucumber mosaic virus s CMV) JHH 548 M9 5 ( Tobacco mosaic virus s TMV)
& i BEZE W 5 (Tomato spotted wilt virus , TSWV) & i £ 195 8 ( Tomato mosaic virus s ToMV) | J6 7 1€ M5 5%
(Turnip mosaic virus , TuMV) & & ZE 5 5 (Broad bean wilt virus , BBWV) | JN4& B 5 AL 9% B (Cucumber
green mottle mosaic virus ,CGMMV) I 7 Ffg 8¢ (UK I . 45 5 WR & H BHEREAR 695 ), 5 BREAR B 71.9% .
Horp PR S B R EHFE N TuM VLK 3R ik 86.4 %0, Ry CMVL K th 3 26.7 %65 A BE 8 7FHAI 5
RBHERSE L E BN CMV, K H 3051 34.3%.59.2% F1 56.2% . CMV JLF-RER YL i A 8538 . i At 4 85
S HEH 0 B AR, FE A Y 6 Al L A2 7E TuMV + CMV, TuMV + BBWV, TuMV + CMV +BBWV,
CMV+BBWV.CMV+ToMV fil CMV + BBWV + TSWV + TMV % 6 Flt & & {2 4 38, I h TuMV + CMV
N PR LW EEE SR B ARG 23.8% , HAb B 3% L EE R YA CMV+BBWV, &

SEYEN 28.0%,
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A 15 R € B e 1Lk SRR AR T ARAR K, B Tl AL

BN [F) Ml DX S5 1 R AR S BR B 1Y 25 55, DL R 3K

T AL i R Y 22 AL 3 S 7 R AR ™ HL 3 R
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H . LA T A B ) O T AR 5 0 B A 2E
B0 A b AR, BN S a e g
1L VL RNV VG S8 )5 HRGE T A G A 4
Jry F b, DX 43 B S 9 R R R A, an g pEtY e
SRS R RN Y e Al DX AR B SRR T
PRI IEAT T %0, U e g RN R e AR
H DU SE TR S T E R, AR E
SEEEXF AL A AR AERE E R SR A Y R
BFGE S  Lh™ ol 3 [ 8 3 AR 7 0 B IAE i 7
(Cucumber mosaic virus, CMV) | {H B 46 5 5
(Tobacco mosaic virus » TMV) . F B ZEW T (To-
mato spotted wilt virus, TSWV) | & 7 46 M % 5
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(Tomato mosaic virus, ToMV) | 5 & £ M 5 7
(Turnip mosaic virus, TuMV) | #x & 25 2 5 7
(Broad bean wilt virus , BBWV) | 35 J\ 4§ BEIX AL M+
G 8 (Cucumber green mottle mosaic virus , CGM-
MV) & 7 FRERMEIR B R F ST 4, B A i 7 Filoi
FEMAACAE 32 BB P DX 1Y) A G A% 0 . LU
648 B S0 7 1 B TR A B Rh B LB .
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2013 — 2014 4F A& 1 db 48 0T | Rt A 1]
T LB TR B S M T L 2T 3 T R X
287 b X508 SRl A X8 BBARC 3R P T e, SR IO Ay 4
A HURE 3 HEAT IR A 42 T BR ORI 23 53 9 A5 50 1] 100
BRS39S R 4R BE B 75 1%
D Y SR it 47 171 5 35 3 5% M 97 7 Al RT-PCR
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BERR AR IC U 1gG =40 H £ Sigma 24wl
WY NBT Ml BCIP W H Promega 2\
RNAprep pure i #] & . 56 — 8% cDNA & Bk 7 &
W SEHE 3 A A B S WD 5 v BE ik PMD1S-T 11
HFEY A KA # DHS« 532 25 40 i g [ 19
T8 A 2y B DR R AT B A W) 5 R B Ak 2 R g Ak
RIEEYRE A RAH .,
1.3 MmiFEFRN

BRI T 2 R R R 2SOV 2 R I COR
Dot-ELISA ¥, &l L JR 4n K - (1) A 4 it 7 4% o &
RFE 1 10~1 ¢ 50(g/mL) LA 0.01 mol/L PBS
WFEE 5 (2)8 000 r/min B> 3 min; (3)HL 2 pl L3
SHBIRY R 2T 4 B CRT AR NC B B (4) =i 4
10 min; (5) NC B A2 & 5% BiAE ¥5 k5 1) PBST
Hr g iR E A 30 min; (6)NC BEHTA 5 % (I g 05 k3

1:5 000 f5F BERY AP h %= iR F 30~ 60 min;
(7)PBST ¥EME 3~4 ¥R 4K 3 min; (8)NC ik A
FH 5% B RE W38 1 ¢ 8 000 5% T 1 Bl 1 W 1% B A
LFEIR G ZHih, R F 30~ 60 min;
(9PBSTEME 5~6 . &K 3 min; (10) i (4 Y
NBT 66 pL fl BCIP 33 pL %] 10 mL JE Y 2% vh il
HR AT VR L Y I D8 AR A IS B G
2 5 A BH AT RS €2 BT 8 i B A A A €
2k W (A5, 5~20 min) 76 A KK P E %S, A
AR WS IF i 45 2R
1.4 RT-PCR #&ill

Rt S RNA $2H0Z B RNAprep pure i
R G UL, S sk 2 B —BE cDNA & R & il
Wi, W58 RT-PCR ¢ 5 PEA M 51 ¥ by i A4 T4
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Table 1

Primers’ information of viruses RT-PCR detection

Type of virus

I AR TR (5'-3)

Primers” name and sequence

B KIREE/C

Annealing temperature

B /bp

Fragment length

TuMV-F: TAAACGGAATGTGGGTGATGATGG

TuMV TuMV-R:GTCCTCGGTCGTATGCCTTTCC 56 333
CMV-F: ATGGACAAATCTGRATCWMCC
CMV . . . . 55 764
CMV-R:CTGGATGGACAACCCGTTC
BBWV-F: AGAAAYAGGAAGGTGCGTGC
BBWV 53 1656
BBWV-R: TCTRTTGCACATGGCATACC
COMMY CGMMV-F:CCACGAGTTGTTTCCTAATGCTG - 870
’ CGMMV-R: TTTGCTAGGCGTGATCGGATTGT 7
TSWV-F:CTGCTTTYAAGCAAGTTCTGC
TSWV 50 800
TSWV-R: ATCATCATGTCTAAGGTTAAGCTC
MY TMV-F:CGGTCAGTGCCGAACAAGAA - 690
TMV-R: ATTTAAGTGGASGGAAAAVCACT 7
ToMV-F: TCTCAAGAATGTTACACGGGAAG
ToMV 51 980

ToMV-R:CGCATTCTCCGTAATTTTGATC

2 HRESH

21 BXRFREREERBR

2013—2014 AELE LA 7 A Hb X8 S Al AE X
TEIBCAG R P FH e, X 8% 208 1 R AR S AT R A
HORERES 966 17, SR BR, TFR TR
AFFVE BB S B A BT
R, W E) F AR R ERAE 200~8200 (3R 2) . IR
T AR 32 B3R B O A8 oL A 4 L BB % b S E R
(L 1) . Rt 5L A 355 R0 o Al 1) 3% 52 0 2 P S T
AN [R] M DX S0 B R AR R R R R R
BRERGKRID.

B b DX 3 BE G BR A RTE 220~ 30,

Hob & s 8 ok 7 R R A T M R AR L CRE
A38 My AR PR DU M 4 PR EE L b, T FEAEFRE
B 3% 355 17, TuMV [ £ R &8 94.4 %, HiAlh
X TuMV gk R ik T i, B+ 4k
BLEE 32 0 BBWV (U FE 2T A9 RE & 1 AG ) SR
B 3% L BBWV AL AE 23T AL 3 T A Y, A
Hiy XA A

JEL it M % 3 09 BE I R A R TE 226 ~ 200, LA
AR R R T E 39 e A I 2 el
TR, 7 NHLIX AR S, A I X D
CMV Jy EEK 88 K 30 53.3% . & T TuMV 1
K Hh 2, s Ui N Ah s TuMV A7 2 oA b X 5 46
FHER 3 B 20 H .
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Fig.1 Symptoms of various vegetable viral diseases
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Table 2 Investigation of vegetable virus diseases in Hubei Province
b B IR oy RN TMER
A . Survey field . Vegetables seriously
Site Variety of vegetable Incidence . .
number infected by viruses
R SR RAE3-NEE 1= I N I AN TSNV 5 . 9 NN )N 20 2~50 E ISP\
BUgMA N B AR S b RIR 5 2~20 i
ER=IIE N E= O S A BN & BN U E SR EAN BT U 0 NN N 21 5~68 R YR
Fh M T UL KA B 22K R R 16 4~82 BB 22K
i i B 4 3 2~10 B
i H#E AR NAR S N REWED 11 5~45 #
B X Tl A T B 5 5~60 B

B S T B B R S e bR O R TE 500 ~
68 %0, Horh Rg JIN | DU T | I 4% S AR 0 R Ay il i ik
68%0 .46 % 1 34%0,180 LRI EEAGI 4 R, +
FAERM B SR LRI TuMV, A BB 3 EA I 3
G 8 (CMV . BBWV 1 ToMV), Hih CMV £ i
R, N Y AR SR L R R, SRR R b
CMV Kt #5 82.5 %6, & T Ho A X 52 B 5 5% 1Y

FRIPH T B S e T PR R A 400 ~ 8200, 3L
gz JICHI L BRUE R TR 65 %0 LA 1. JRIN T
B+ T AR R SR AN IR 4 168 109 B AF af . A
2 Fs 2 . Hrb A7 B3 RS SEAE S ToMV £ i
Rl o o 7235 AE AR RHRIE R K Ry
K i CMV, Hofih 5 Foig 85 R K 1

2% M X 320 BE R AR AR AE 200 ~10%
BRI s TR B R . 20T HUORSE 6 A h Rl g o
FE& L RES R CMV BBWV . TSWV Hil TMV 4 g

BEMAS 500 10026, B 6 ASFE G Ry 4 Fhim &
HRY. TSWV Al TMV HFE % b X A K 7 3
bl DX 227 A 3

3 T B SR BRI AR R R AE 200 ~20%, B
TR ECE, R 7T Gy RE PRSI 2 Rl
B, Horp 35 T AEREBE AR i TuMV £ %
1 68.6 % .42 1 S BME S AE i BBWV By K R R
42.9 %6, A R A B 5t RL RS 25 B S TR A

B X T AR B SR R R R AE 500 ~T70% , B
R KR CRAEY 58 i BR R SR RE
CMV #l BBWV (#5253 51 2 36.2 % 1 32,824,
22 AEMEBZRFSEEBERIW

2013—2014 AFAEWIAL A 7 4> B LR 4 966
Uy BE UG SR FEAE . I AR RHER K 449 139
FEREOR ISR CRE A D UH I RIS,
SRR 194 R FEEER ARG W E T UL T
M BHER SR 18 10 R E ER A M T LB
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SELHIPTRMER R 142 RS TR A MR RS0
TR N 22 N, T E AR TR B SR
SIS CMV, TuMV . BBWV 4 3 Ffi5 3 Fl CMV .
BBWYV 4§ 2 Ff g 55 a4l BE B 32 FE A CMV,
TMV.BBWV TSWV #l ToMV 4 5 Fhjig 25, #i 2
BB SEEH SN CMV Il CGMMV 2 Fii .

I AE A 56 SR I TE 2% Dot-ELISA ¥4 Ul
(A 2) 5B FE i 984T RT-PCR #:0 (& 3), K
MEs R FW .+ FAER B K FEH R TuMV, g
BRI KT % R 86.4 %0, FLIRJE CMV, ki il % 5k
26.7% ,BBWV Bk 2 WA 8.9% . FER MY 7 Ff
T FAERRGE S L 3 Bl EE AR G BB AN R
RE B FE AR TuMV, B2 TuMV £ H A
32.6%~100% A5, H A H ¥ TuMV £ 2 5
ik, BBWV HZE 203 E8 | 1 38 22 R (1 S bk il s
Hrp e Sk R i m o 36.7% . 5 T CMV,
FE A FAERFER S TR AR A B (R D,

& @ @ ° %
e @ © 9 o
® © 0 ® @
® o ¢ % 0
i)
® @ o » & b e
A B @
A:CMV; B: BBWV.
2 BREREE G Dot-ELISA R

Fig.2 The detection result of Dot-ELISA for partial samples

1656 bp

M:DL2 000 DNA marker; A:CMV; B:BBWV,
B 3 #BHEESRFZ RT-PCR il 4 R
Fig.3 The results of RT-PCR for partial samples

ARRER S b A A RR N Y 5 o 1 X A A
W ERE S CMV 2 R, B RN
34.3%, Lk J& ToMV 1 BBWV, ¥ 1 5 5 %] Ky
24.9% K1 21.0%, TSWV Fl TMV K H F 55K, ¥ 8
3.3% o H BT RN Ah o AR S AAG oK

BRRES o7 L JAANH CMV fl BBWV,
K A0 69.2 % F1 46.2 % ; B E ToMV 4
R g 89 AN HUBUR AR 44 A ToMV L K i
R 49.4% @ T HABRKEE (R O,

PR 142 03 B AR AL TP, CMV OBV R ) 32
H59.2% KAt CGMMV, BR7E PG #i 2 A& Kl
R AR IS BE A1 LA B P REE SR B CMV R R 8
BT 50% ., SRMESE 194 By AL R TEEL o %
AR BBWV 4h, HoAlh 3 R g k¥ 4A CMV Fl
BBWV &4e, FE#H N CMV.ZEREN 4 F &
Bk L CMV s R #5750 % ., ik mf
PLE W . CMV 2F £330 BlEEH 7z . 7 4 KBS ¢
R SR AR AR O W b A B R N Y
(R 1),

23 BEXFRENESELER

FEWIALAE 7 D HLIXCR AR 966 1355 2% BE LU
Bl R AR H A 995 7 BH PR AR 695 4y L FEAGTI HY Y
6 FEEH AAE6 PR ERIIER (R D . HEER
YA i 22 1) 2 T AR B B S R R 5 2, 43 A
i3 mE A RPN, T FARER LGN
TuMV.CMV 1 BBWV 3 5 2, TuMV 15 b
2 Fhal 3 PR TREE G R E i, H o TuMV +
CMV & & =2 9 K & m. 23 84%, H k2
TuMV-+BBWV AUA 1 SR I 2 3 Rl a2
SR, MRS LWL CMV+BBWYV &4 & Y
FE,CMV+ToMV & &7 440k A A8 B 8 i 3
W E,CMV+BBWV+TSWV+TMV & 417 412
KRR AR 2 MR AE 1Y 6 40y BUMURT i 4 Fh
TR AR YLK R 100% . T RFEE S B AR
th CMV+BBWV & &2 Qe 26 A1, # P BF B 3 B AR K
MG AR . DIRFEREHOR A DT 8 28w
R A RP NG IR IR ATTE A T SR EA,

3 i #
10 & B SR B A A DL A A R R T
TR E AR 5 A 25k Rk 4 O 52 W) i 5 2 7 1Y

EIE 35 N T E YT B 2 8 R AN
HRIRBN T, FEREIAY 966 1) BE 5K 320 B FE
A G B EERE AR 695 1y K th %o 71.95%, H
L FEAERNR ST L TuMV b, HkCE CMV
M BBWV, &A1= G R Bk, £ 2R E TuMV +
CMV. E A2 YHN 23.84 %, 3% 52 0 i 251 s
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Table 5 The mixed infection of vegetable viral diseases in Hubei Province
o A RYH A P O YA S 2 HaREE/ %

. X X Number of mixed
Mixed infection type . )
infection sample

Sources of Mixed infection

Collection site

vegetable species rate

TFAERBRCE N A

TuMV+CMV 107 BB B M TR 23.84
TuMV-+BBWV 39 ) T AR B E (A3 VAR A L3R ED) 8.69
TuMV+CMV+BBWV 1 ) Eii] T FAERF B SR (A3 ED 0.22
. . R HEET ., ERH R SR (R

CMV+BBWV 52 B L AT 27.96
CMV+ToMV 9 HE TR B 2R GHBD 14.29
CMV+BBWV+TSWV+TMV 6 2T TRk B 38 R T ) 100

Zomg S R A R AL e VS VS 8 AT
T F LRI S 3 R I 4G R 0 8 AT R
1R 9 2 A0 LD AR AT, 0 I e 0 R A ok Je A T
5T I E R IE Y RGE i SN AR R
B B R B R R B2 TuMV Ml CMV, 3 5 [
MR IE TR X LR ARERE .

ARG S R B 2 R YT S, 25 HL R
T O B R 2 TR BN AR A R SR
K CMV . BBWV ., TSWV ., TMV Hl TuMV 5 Ff
WEE, UL CMV S E R A7 A Fh 2 SR E
RIS B 8 5o CMV R TMV, % i
Pe# 5 I o 7 it Ak il i 9% 3 (Tomato yellow
leaf curl virus , TYLCV)FI CMV!" F 10 &2 &
R YL T, b A 2 g BRI B2 )R O CMV A
PR BE IR 7 (Pepper mild mottle virus , PM-
Mo V)M R 200 7 B St M XA o L A
HOTYLCV, X B R IE T N B - &% A TSWV;
PR B AN R E A K E TuMV Al ToMV
{3 Y 5 DR ML DX AR, A T B R IT T AR R
L& B TMV, CMV, PVY, BBWV, TSWV,
TYLCV #l PMMoV % 7 i 3% . EZW 5 TMV
L CMV, 1648 ARl sk S 2 M 2R 2 G 1R Y 1l
55 ORI i oAb XA Ir AN TR JRATTAE AL
B AT CMV,.BBWV, ToMV, TSWV A
TMV 5 R 2 . A [6) 55 S fh 28 b0 32 2858 A 22
Wl B ToMV £t e i CMV+BBWV,
CMV+ToMV #l CMV+BBWV + TSWV + TMV
3FE AR YL IR F A F LD CMV KR HE %
K&, i CMV + BBWV #1 CMV + BBWV +
TSWV+TMV 2 i G Qe 268, Hrbjii 1 E X
CMV #1 BBWV 2 Fi5 3 , R K ) ToMV \ TSWV
Ml TMV. ZEFTA FEAS Hf TSWV Hil TMV AR FE 22 8% i
SO il R 3]

FRE B 30 B A R R 59,1506, AU H

CMV %, £ H CGMMV, {H & 1 % fi] 4
i, CGMMYV &7 VTA5 R 6 T 45 M #  Bk % 3¢
PR EZERTE. SRS LI CMV 1 BB-
WV, 55 55 K 3 56.19 %, AN A M X CMV {4
HOREE T BBWV, @ 2 R R 5 320k 1 Fh 28
B N TR M DO TR S 22 B R, oy B AR AR X
J6 77 #b DX 7 B i S 1 e EAT 1 R AR IE ST 25 OR
F W VR AL 9% % (Watermelon mosaic virus
WMV) F1 /N B 8 755 85 48 9% 3¢ (Zucchini yellow
mosaic virus »ZYMV) &8 2 BHER S8 L EEHH R .
IR T B PG 48 R A AR I S T A T 4 R R
W, (= g HRHBCR R EEA TMV.CMV . BBWV
CGMMV . ZYMV F1 )KL M98 B¢ (Squash mosaic
virus »SqMV) » £ Z i & CMV #l ZYMV . {H 2
WRE R AEA R T, EEL CMV 2 £ B
PLZYMV J F 5 BRHG E LA TMV,CMV,
BBWYV Fl13 & 4 0 % 48 M5 7 (Bean golden yellow
mosaic virus , BGYMV), TMV #l CMV h E iR,

AHIFGE XS A0 A T B S A X DU R i S
HEAT T8 1 A ARG WA 1 T B T AR 2 Mo A L &
Hb N 25 45 2 AN [ B e b T2 S A 2R A% i R
A28 o DRI il ) Bt >R AT B3 T e it A D 2 1Y 1%
FEHY L, WA R 45 Rk F . CMV LT
AE 1R G4 T A5 18] A5 19 i S b 28, o0 Al S EIE AR #
J7NZ SR B S O I R, ERA R BT
7O R T SR A B BE DL I S e RE AS R
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Detection of main viral species of vegetable virus diseases in Hubei Province

ZHANG Yanchao'? HOU Mingsheng' CAI Li'

1.College of Plant Science and Technology , Huazhong Agricultural University ,
Wuhan 430070, China ;
2.Jiangyin Suli Chemical Limited-liability Com pany ,Jiangyin 214444 ,China
Abstract Nine hundred and sixty-six suspected vegetable samples were collected from seven re-
gions in Hubei Province.Seven viruses including Cucumber mosaic virus (CMV), Tobacco mosaic virus
(TMV) , Tomato spotted wilt virus (TSWV), Tomato mosaic virus (ToMV), Turnip mosaic virus
(TuMV) . Broad bean wilt virus (BBWV) and Cucumber green mottle mosaic virus (CGMMV) were
detected by Dot-ELISA and RT-PCR.The results showed that 695 of the 966 samples were positive for
virus infection,accounting for an incidence of 71.9%.0f which, TuMV ranked the highest with an inci-
dence of 86.4% ,followed by CMV with an incidence of 26.7% ,in brassicaceous vegetables.CMV infected
solanaceous,cucurbitaceous and leguminous vegetables with an incidence of 34.3%,59.2% and 56.2%,
respectively. CMV, which infected almost all vegetable plants,was the major virus infecting vegetables in
Hubei province. For the six viruses detected, they infected plants in six mixed patterns, including
TuMV+CMV, TuMV +BBWV, TuMV +CMV +BBWV,CMV + BBWV,CMV + ToMV and CMV +
BBWV+TSWV+TMV.Of which, TuMV+CMV and CMV+BBWYV were the major combination of the
mixed infection in brassicaceous vegetables and the other vegetables, accounting for an incidence of
23.8% and 28.0% .respectively.
Keywords vegetable; virus disease; Dot-ELISA; RT-PCR; detection
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