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Abstract: [Objective] This research aimed to identify the main types of tobacco viruses and detect
plants carrying viruses in area surrounding tobacco fields at main tobacco growing areas in Shaanxi Prov-
ince. [Method) 167 tobacco leaf samples with viral disease symptoms and 279 samples of 23 species plants
that belonged to 7 families collected from tobacco fields in Ankang,Baoji, Yan’an,Shangluo, Tongchuang,
Xianyang,and Hanzhong were tested by enzyme-linked immunosorbent assay (ELISA). [Result) Tobacco
mosaic virus CTMV) ,cucumber mosaic virus (CMV) ,tobacco etch virus (TEV), potato virus Y(PVY),and
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tobacco vein banding mosaic virus (TVBMV )were detected in infected tobacco leaf samples. The infection
percentage(74. 34%)of CMV was the highest,and that of PVY, TMV,TEV and TVBMV were 58. 16%,
47.29%,21.59% and 18. 87 % ,respectively. Of the 156 positive tobacco leaf samples, 28 cases were infec-
ted by CMV (4. 78%), TMV (10. 09%),PVY (1. 66%)and TVBMV (1. 18%). Other positive tobacco leaf
samples infected by two or more viruses accounted for 82. 05 %. Among the 279 samples of plants from ar-
eas surrounding tobacco fields,176 cases were detected with TMV,CMV and PVY,the virus detection rate
was 63.08%. Cephalanoplos(Cirsium seputum)had the highest virus detection rate(92. 83%) ,and that of
tomato(Solanum lycopersicum) ,eggplant(Solanum melongena) , peppers(Capsicum frutescens) ,and broad
bean(Vicia faba)were 90.91% ,87.50% ,86.67% ,and 78. 57 % , respectively. [Conclusion] CMV had re-
placed TMV and TEV as the dominating virus in some tobacco-growing areas in Shaanxi Province,and the
infection of PVY increased obviously in some regions. It is highly notable that mixed-virus infections oc-
curred severely in tobacco fields. The plants from areas surrounding tobacco fields should be considered as
an important factor to prevent tobacco virus disease.
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B, RTER 3 = 0 B PE MR RE A B0/ KR B X

100%
1.2.3 =44k £ ELISA & (TAS-ELISA) # i
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Table 1 Identification of main tobacco virus types and their distributions in Shaanxi Province
B %/ % Percentages of viruses detected
LR Ttem A% A I T 4 e )1 B VAt
Yanan Baoji Xianyang Shangluo Ankang Tongchuan  Hanzhong Average
T™V 0 15. 83 0 0 23.53 0 31. 44 10. 09
CMV 0 8. 36 16.49 0 8.62 0 0 4.78
TEV 0 0 0 0 0 0 0 0
PVY 1. 22 0.98 0 1.02 8. 37 0 0 1. 66
TVBMV 8.23 0 0 0 0 0 0 1.18
TMV+CMV 21.85 0 26. 17 0 32.53 0 0 11.51
CMV+TEV 0 23.48 8. 75 0 0 0 0 4. 60
TMV+PVY 0 0 0 1.12 31. 24 24,74 31.67 12.68
CMV+PVY 19. 25 8.13 23.46 17. 38 0 33. 36 0 14.51
CMV-+TVBMV 6.71 28.33 0 0 0 0 27.89 8.94
TMV+CMV+PVY 0 0 0 26.13 0 21. 67 43.33 13.01
CMV+TEV+PVY 15. 34 0 14.98 27.33 0 0 0 8. 24
CMV+TEV+TVBMV 0 0 4. 83 0 0 0 0 0. 69
,(Iil\égJJEV+PVY+ 23. 36 0 5.23 0 27.83 0 0 8.06
i 2 23 27 22 19 26 24 26 —

Number of sample
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58.16% ; TMV iy Bk %k 47. 29 % , Ui B CMV |
PVY . TMV X 3 #2415 48 52 >4 5 B 75 A1 X i
FRGEEME, B4 TEV.TVBMV 1y & R 4
SH21.59%,18. 87 % . R HIIX 2 P T AEBE VE 44 R
A AR W R A
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MHIRE b, BRI T TMV,.CMV . PVY K TVBMV5i
L Bk 10, 09%, 4. 78%, 1.66%,
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% 8.23% s TMV+ CMV.CMV+PVY.CMV+
TVBMV,CMV + TEV + PVY, CMV + TEV +
PVY+TVBMV & 412 4 4 40 51 8 21. 85%,
19.25%,6. 71%,15. 34%,23. 36% . CMV iy & K
HRIK 77,01 %, BB CMV & 24 3t 32 529 7 Fh 25
HE5HMBHER T EME SRR, EWHT 27
By B AE CH 5 Rl K326) iR, TMV, CMV 1 B
K R 4y ) ok 15, 83%. 8. 36% . CMV + TEV,
CMV+PVY.CMV+TVBMV B & & & %45 5
Jy 23.48%.,8.13%,28.33%.,.CMV fy Bk K
68.30% .M CMV J& 241 EE M., W)
24 153 B AR CHR B 4 Fh ok NC89) i, TMV + PVY
CMV+PVY.TMV + CMV +PVY & & & e i
ROy HI R 24.74%,33.36%,21. 67% .5 PVY J2&
FE ARG EELRE, R TMV FI CMV., B
X 19 3 #F d CHE B G B 3 0 o GO, 951-4)
CMV+PVY.,TMV+CMV+PVY.CMV+TEV+
PVY ()8 A0k 245 9k 17. 38 % ,26. 13%,
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X SR H ARG AR T A M T S S0 AR R A
FE S HEATE AR W 5%, I 45 & ELISA 3&dE 47 Kl . 45
H(F 2 KB, [ [a]0H R A 52 B A 2 Y B
AR o B B AR Gl 28 AU AE AN [ b X 5| R A AR
AR PVY il {2 Je 7 5209 | & e IE 22 | 7 i 5
Hbu g3 1) % IR MY A i, ZEERIRSE L it K IR BT M R A
A HL AR P A S5 AN (] A1 ER A AR 16 B[R] — i B 1R
PR R TRER ZHEMEr . JLRW R E G 1R
Jemf o i AE R B B A Z . PVY .CMV, TMV
X3 i A G AR g AE R K AR B e,
CMV+PVY &4 = G4 M BEAE A 7] 1l DX 38 20 1 A Pk
DAKE TS, B R AR R a0 i KSR BB . i A
a5 AL A R AL SRR RRE AR .
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XoF 2 BV FERGAFE T A BT CELD 0 R DX
JA I 7 F) 23 kit 279 DR AE A 2EFT ELISA
S e LRGN 176 AN AE YRR A AT I RN 7 N 7
Kt 23R o0 63. 08 %0, K HH J&] AR 4 K i v o 2 4G
AR N FDLSE R EE R R ik 92. 86 %05 Hk
B A A HURL A T HOWG 3 A AR 4 i
90.91%,87.50%,86.67%,78.57% (5% 3).
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Table 2 Symptom characteristics of some tobacco virus diseases
RS A I R AR
Virus types Location Symptom characteristics
F 3 Baoji HL A 4E 1 Typical mosaic symptom
VY 42 i Ankang ZLIRIRFE Stem necrosis
4E%9 Yanan ﬁi”ﬁi”fv”ﬂ#%?ﬁ&ﬂﬂﬂ\Z%J{:v§iﬂ3%ﬂ§ '
Leaves were very narrow,twisted and elongated,stem necrosis
% Shangluo B HE, M JkIRSE Yellowing spot, vein necrosis
I H Hanzhong -4 45 . #i4k Leaves were crinkled and yellowing
TMV+PVY y W B S T B R
)1l Tongehuan Infected leaves were crinkled, distorted, Infected plants were dwarfed
4 Ankang M- BESL , i kIR FE Mottling, vein necrosis
4E % Yanan FEAR AL L ili T The plant were phyllody.curly top
CMV-LPVY % Shangluo “f)#&fﬂjﬂ“f%*ﬁéi” The leave showed “oak leaf” paftcrn ‘
42 Ankang M A4 4 28 B K Leave appeared puckered, distortive elongated
XY Baoji -2 4 it I & 851k Leaves curl downward, yellowing
7 7% Shangluo M- A4 45 . # 1k Leaves crinkled and yellowing
TMV+CMV+PVY , IR AR P L™ A 4 L 25 R IRBE
i Hanzhong Leaves were elongated,and severely shriveled, stem necrosis
3 HHEAEEYETHREFRSBEANAEZER
Table 3 Test results of plants carrying virus in areas surrounding tobacco fields
UL ES EEHﬂE"U\ R B FE i 20 Number sample with virus ﬁéfﬁj BEY PR N/ 0%
Plant species Field v vy vy A Total ]f’ercentages of
symptoms g &1t Tobal samples viruses detected
#ti Ak Sloanaceae
F M Solanum Lycopersicum M 11 9 0 20 22 90. 91
Wi T Solanum melongena M 6 8 0 14 16 87.50
WA Solanum xanthocarpum M — 4 6 10 15 66.67
WAL Lycium chinense M 1 — 2 3 5 60. 00
BRML Capsicum frutescens M 3 5 5 13 15 86.67
A Solanum tuberosum M — — 13 13 25 52.00
W2E Solanum nigrum M — 2 — 2 4 50. 00
S Datura stramonium VN.Dis — 5 — 5 10 50. 00
FEMRIE Physalis floridana VN 2 — 3 5 12 41. 67
%5 F} Compositae
HJLZE Cirsium seputum VN 21 3 2 26 28 92. 86
BRI Gynura crepidioides Dis 4 — — 4 8 50. 00
B Lactuca sativa M 2 6 2 10 17 58. 82
T F} Leguminosae
& Vicia faba M — 5 6 11 14 78.57
L &. Vigna sinensis M 1 2 — 3 10 33.33
# Rl Chenop odiaceae
T H £ Gomphrena globosa VN 3 1 - 4 11 36. 36
K&:HE Chenopodium amaranticolor LN — 1 — 3 33.33
WS Spinacia oleracea Dis — 3 — 3 8 37.5
+F AR Cruciferae
JM3E Brassica campestris M 3 3 3 9 20 45.00
# N Raphanus sativus LN 5 3 — 8 12 66.67
43¢ Brassica chinensis M 2 — 1 3 10 33.33
I 16 R} Papilionaceae
H 15 Medicago Sativa M 1 4 — 5 11 45. 45
¥ Phaseolus vulgaris M — 2 — 2 7 28.57
AJEFF Umbelliferae
FE3E Apium graveolens dulce LN 2 — — 2 6 33.33
411 Total 67 66 43 176 279 63.08

7 : Dis. BHE s ML £, LN. J&EBIRFE ; VN. i k3R 3E .

Note: M. Mosaic; Dis. Distortion; LN. Local necrosis ; VN. Vein necrosis.
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FE 176 A K H 485 40 A7 40 R B 09 A )RR
L AR RG] TMV,.CMV #il PVY 3 Rl 3, K16
W TEV il TVBMV, o TMV 1K H 256 5 i
A 67 ASFE SR T TMV 9 8 s Hie CMV,
A 66 MR H CMV; PVY K 3 AH X AL, 47
A3 AN BE SR I s #E A PVY i #E. 53 Ah, TMV,
CMV F1 PVY 3 i 8 & G 1= YL 80 ik , Al
(9 176 AN H54H7 K 5905 B A W0 AE b, 144 S HE )RR
o AT [ B B RS I TMV. . CMV il PVY 3 Ffis 25
H 2 bk 2 b DL L s H b 7R B VG 48 AR R D A%
LR B g SO 45 R 8% 5% 85 1 e T FAERHE
Vi3 4 FiodE g4t 58 AR R B A T TMV,
CMV FI PVY 3 Bl 8 . fE R 3 e %% S W 1
T8 KGR PR R E RTS8 B Y 32 ANFE S
HACR N AR T 1 Rl EE L AE LAY 11 R 86 S
fn B E] TMV .CMV fil PVY 3 Bk 5 10
FEE2FEFE D,

3 B

ARG FFP,CMV, TMV . PVY 2 4 7Bk
PO SHEE b 3 R F 2, kg TEV Ml TVB-
MV, X 5 2005 4F £ F & MR a5 1A —E %
5o KW 2005—2011 4R 6 4F[H] , B 75 44 08 500 7
EEEBEE TR AW B WA, R L. 7
B 7 K 4 MR AP AR X CMV 2 BUt TMV Fil TEV
BN B B R W B PVY K 3R A 345 X
CHRN RO A B8 ETHEH M TEV Bk B RA
ST B o B VG 28 AR 7 XA B i DA 114 A A 405 R
BRI I BT IR AR R T M IR (B 75 5 A
e Yo 0k o155 00 A TSCAR R AR X7 A FH B R L
HIRE A E Y W E WA MR IR
A SRl L R 25 AR 1 A2 A B IR R
H0 5 B 1) £ 6 B 3 T e

P& Roggero 252000 4F LA . 78 B VG A X 15 I
K TVBMV % F ALV 44 K BB, 1E
UE L AR AR B R AR R SR R R
TVBMV 7E B VG M0 X A 3% 4 LT ka3, fe 4
F 5% v, HL AR S 2 T (1 B R % 8. 2304, [ I
TR T 5 CMV,.TEV.PVY JE K& & & Q2%
K o 18,87 %, H BT . 7 M B A B Fh AN
PR B h A A BT TVBMV A Ho i my i F, A
1 TVBMV ELAG R A% 45 & 4E , i A 0 B ™ o 45 %
MV TEF B,

R EEEN AR 3 B AE X B T R O B
S VR W 92 Bk B, AE BEVE R X B TMV,CMV,
TEV J PVY 4 Fh F 2R 51 PVX U 258 B9
# (Tobacco ringspot virus, TRSV) 1E [ 78 38 47 #h
DAL A AN R RE B R AE . ARTFSE I T ICA il 45 PVX,
TRSV X 2 B 8 19 b 1 DL I B oA A i 4 7 B
dn HEAT X 2 ol 7 0 G T S 0N B HE B R A R
YLix 2 FhoEEE I AT BB ME L A b UK DU Y R AR
LA 1D AR RDRE S b R A B TMV, CMV
TEV.PVY }& TVBMV 5 #hk 2 , (H 40 55 KE 5 4 %
IR AR B S S B AE IR D BH X SE AR S R T BB A
At A A W 3] 1% 9 5 A 2K FH T 0 R U0 A E R
5 22T R S I A G,

ABESE K B H RV BG5S R e 4 1,
156 /N0 F B RE 5 rf L 128 AN 2T BH VAR 5 4G 0 3]
2R DL LR EEME ARG, B R A 82.050,
R 9 Tl A2 A 42 Y 2 700, JRR e 5 5 1Y) AR R R R
PR T 5 2% (1 9 B A GE IR b TMV + CMV
TMV+PVY.CMM+PVY ({5 G2 4Lk 1 25 5
11, 51%,12. 68%, 14. 51%, TMV 4+ CMV +
PVY B4R ZE R 13.01%.3X 3 fiEHmE
G AR YA 1 [) A A oAy 3 i () B 7 T i) 3% 300 S g
RUAE ZEFRIRFE 0 BKIRBE (W e 45 45 A ) R Ak 55
AN TR R %o 00 A T R AR K 3 B T M SR T
A7 b R AR iR DR T 32 ()
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