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Abstract: [Objective] The objective of this study is to determine the occurrence, main distribution area, natural host and
biological characteristics including host range, transmission way and pathogenicity of Tomato mottle mosaic virus (TOMMV) in
solanaceae crops of China, which is a newly identified species in the genus Tobamovirus. [Method] Using RT-PCR method, the
suspected virus-infected pepper, tomato, eggplant, potato, tobacco of solanaceae crops showing mosaic, shrinking, malformation,
yellowing, necrosis symptoms collected from 13 provinces/autonomous regions (Yunnan, Guizhou, Sichuan, Hainan, Hunan, Henan,
Shaanxi, Shandong, Hubei, Zhejiang, Liaoning, Tibet and Inner Mongolia) of China in 2013-2017 were detected. Transmission ways
were tested by mechanical inoculation and injection, by TOMMYV detection in the seeds obtained from ToMM V-infecting tobacco and
the seedlings germinated from the seeds, as well as in the 6-8 leaves seedlings of pepper and tomato germinated from the healthy
seeds grew in the ToMMV-contaminated soils. Host range test of TOMMV on 30 plants in 6 families such as Solanaceae,
Cucurbitaceae, Leguminosae, Cruciferae and disease resistance evaluation of different pepper and tomato varieties against ToMMV
were carried out. [Result] A total of 1 622 suspected virus-diseased samples of solanaceae crops were collected from 13
provinces/autonomous regions, and the average detection rate of ToOMMYV was 2.59%, which occurred in 7 provinces/autonomous
regions including Yunnan, Hunan, Hainan, Liaoning, Shaanxi, Tibet and Inner Mongolia. TOMMYV infection in pepper was detected
in Yunnan, Hunan, Hainan, Shaanxi and Tibet, while the infection of TOMMYV in tomato was detected in Yunnan, Hainan, Liaoning
and Inner Mongolia, with the average detection rates of 2.51% and 3.46%, respectively. No TOMMYV was detected in eggplant, potato
and tobacco. TOMMYV could be transmitted by mechanical inoculation, injection, virus-contaminated seeds and virus-contaminated
soils under experimental conditions, and showed the higher TOMMYV infection rate in the seeds, the greater impact on the growth of
seedlings. TOMMYV could infect almost all of the tested solanaceae and cruciferae plants, and some leguminosae and cucurbitaceae
plants. One pepper germplasm material was identified as immune to ToOMMYV, and two pepper germplasm materials were high
resistance to TOMMYV, while two tomato germplasm materials showed high resistance to ToMMYV. [ Conclusion] ToMMYV has been
occurring on pepper and tomato in China at present, and the host range of TOMMYV is wide and the pathogenicity is strong under
experimental conditions. TOMMYV has a gradual spread and epidemic trend in China, and it is likely to become one of the most
harmful viruses on vegetable crop production, especially in solanaceae crops in the future.
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(AF41192) W] RE2E 5 — MR I TOMMV 43 254) .
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HEHEDISE, ToMMV ik 0] LUR e G B FIZERMED),
FUE T #RA N &S ToMMV 4 3E R 41 3 41 [) Y5
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PEEARR L UBE. WP R, K%, LR —
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7RF 27 B E, BRI ToMMYV 1] LU JepiRER S 4
Y, b ToMV H&F EJEHE LT, =G0k 55,
ToMMV 1] LLAGMAR G Pa 0 (Nicotiana tabacum
var. Xanthi nc) F1=BEY' (Datura stramonium) , {H
ToMV 7L PG AR AL 2 e 2 F o B ek,  HAT2ex)
ToMV A Huttk At dt A0 LA TOMMV R4 AR
;. AMBROS 25504 ToMMV P55 43 B 490 A T4l
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TMRRERNBE (Tomato chlorosis virus, ToCV) fr3k;
[ 2 b 58 R AT I R R SR I = S, 5
TR T R4 5 T S FE R AT AN I8 78 40 Ok 1) P
B, Bk, RFIMEEX ToMMV IF5Y LU 5 HAE 3,
AT e . CRME ) SCHE I T 4 1% A
13 M (HIRRX) BHEREE EEMNAHMEY &
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1.1 fiwrdd

1.1.1 #ARE ToMMV Kl fHE &N 2013 4F 4
H#& 2017410 H, fERE = 50 DU IR
W RS BRPE. AR WG W, T YU
FINS M 13 M CHTRIXD SRAEMUEERIZRINLE:
Wi W B INPEAEREALA B AR R AR E
POkER 1622 473, R HUBREfh 958 £ ik 520
s TR 19 4. SR (Solanum tuberosum) FF

& 50 3 KHELRE & 75 4. TOMMV Y146 95 4 & e
ToMMV H.—55 & (K BRAURE i » 5 3 25 5 90 FL 2 2
PR B R R R P AR AT Y B I P A . B
A RAEIFE i ¥ T-80°C 8-20 C 8 & il VK 4R H AR A7
% Ho
1.1.2 ToMMV & 4% 77 X 2 ARt PEREEFIVE G %
MBI AN (N, rustica) FUPGHE; Fhfl %
SEM B HARSAE TS ToMMV 1 BARCR! 5
ToMMYV 425 I i IR I PO BR Bl 15 1A% 2 2 A1 )
R BN G At Fh . KR o aE I, KA i
BT ToMMV [ BB 38 iR bk FLASL I 2 ToMMV (1)
I,
1.1.3  ToMMV Zr = Jf B M G XAE 4 AR B
Feonti~ i BRE. HEM (V. robacum) KK
JH S TEACHE P . = 2B (N, tabacum var. Samsun) |
OHAE (N glutinosa) ~ &A= (Petunia hybrida)
1% 3% ( Physalis alkekengi ) « 18 & 3 ( Nicandra
physaloides) « 2% ; T FAERIKAZE (Brassica
pekinensis) T3 (B. chinensis) « it (B. oleacea
var. italica) « 1efB3E (B. oleracea var. botrytis) M
3% (B. campestris) ~ ¥ N (Raphanus sativus) 5 &/~
BHATE ST T (Cucurbita pepo) « 35 JA ( Cucumis sativus)
B )R (Cucurbita moschata) « #2JX (Luffa cylindrica) -
X (Momordica charantia) ; SEMNAISEE . S
(Vigna unguiculata) « BiE (Pisum sativum) ; JiElt
BHAZESE (Ipomoea aquatica) , ZFRHIREZH, L6
B30 FteA) .
11,4 BfnFFnyui 6 2 kA Hehhiihm
BIBRIAT 10 43, 43 3 00 2= v T 3 i 5 S =5
W ORAY, LA GBI UM AR 8819 Zedlt. b H
I 5. FEJbB. HARFIREL. HASPURER. #rbk
2 SRR 8 AN Z TTa s, AN
BRI /N K BN 2E 25 S 06 B 0 25 M e e o 422l
IR AR 10 43, Al e 44 RO RF2 Bt i 2 i T
Pk B e ge e, 43 T596 /MPERE. Eh4L 1
5. T3108. TM40456. T3068 K3 5. T808. TM3167.
F A1 Fl1. T367 fl T364.
1.1.5 A xkFEH (RT) 74 TaKaRa Reverse
Transcriptase M-MLV (RNase H) . PCR § ¥4 X5 &
TaKaRa Tag™ DL} wo e iE 848 pMDI9-T simple
Vector 1 H AW TR CKIE) ARAF; DNA 4ift
[FIC 57 & Universal DNA Purification Kit i H AR
TR (s ARAF . E. coli DH5a kKN %
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I FARAT

1.2 REAHZE

1.2.1 MBI, RT-PCR 73  FIH CTAB i%,
MBS #5903 R AR A SR B R AR . I ek
KRR PEE K] CTAB 32, (HAVE R i &
LT, AR KA TR S I NI A T 1T B
FEAIFER 5 () 3R AR NN 1.5 mL KB B0 1/3 At
I 1.2 mL CTAB Z20 (% 0.2% -3k LWL 5
VAT JE B OETION 65°C /K H R 45—60 min, {Rilh
LR RN I B 00 AR RS KM e, 4C,
13 000 r/min &0 10 min, H{ 650 pL _EiE W E K
1.5 mL KB ELEH, 4% 1 1 Bl N 5/5 G

(24 : 1), WHEREIRA 30's; ZJGHK 4°C, 13 000
r/min 250> 10 min, H{ 500 pL _E3E W E B 1.5 mL
KBS, AN 350 pL SR, A EEIE0K,
‘FHURPCE 10 min J5 4°C, 13 000 r/min 5.0 15 min, /)
Do R AR R R B BT e mytiE A
75%Z. % 1 mL, 4°C, 13 000 r/min &> 10 min, />
DR R A b L ES, =T AR TR
10—30 min, RYUETEA T8 T 5 R U i &
InAGEE (70—100 uL) ddH,O EZRIE, & T-IK
1 30 min JiF B0 4R G U 8 E, T-20°CUKAR
TRAFEH

DL B FE i S A% R O B, A Reverse

Transcriptase M-MLV (RNase H) X7 & 34
B EE cDNA, 591248 ToMMV 5 P il 51
¥ ToMMVJF (CTGGAGAAGACTGGGTCTAG)
/TOMMVdR (TTCGGTAAGTTCAATGGGACCT)
Bk (10 pLAR R 73 F5 2 pL AZFRAAR . 1 pL
RS 14 TOMMVdAR. 3 uL ddH,O KR SRR )G
70°CF &M 10 min, IEEH, EIK FAE] 3 min,
WA 2 uL 5XM-MLV Buffer. 0.5 pL dNTP
Mixture (10 mmol-L" each) . 0.5 pL RTase M-MLV

(RNase H) F1 1 pL ddH,0 FIVR A, 42°C IV 1 h,
70°C K 15 min &1EXMW. PCR (10 puL) RMVAKZFR:
IRA ) cDNA #ifi 1 uL. 6.7 pL ddH,O, 1 pL
10X PCR Buffer (Mg plus) . 0.8 pL dNTP Mixture

(2.5 mmol-L™" each) « 3514 TOMMVdF Al 75|
) TOMMVdR % 0.2 uL, 0.1 pL TaKaRa Tag. J2VFi
Ff: 94°CTHAZYE 2 min; 94°CAZYE 308, 55°Cik 30's,
72°CHEMH 1 min, fFHF 35 ¥k 72°C4EfH 10 min; 4°C
KRN o RN FEIZE 1%E IR G F vk 5 £ 5 Ak
SR 222

1.2.2 wERNF S8 DNA itk et &
B 5 #0 alifl H AR PCR 724, [=lc H i B 38044
pMDI19-T simple %42, 1k E. coli DH5a, % PCR
07 32 B 1k v B o O 2 T A O 5l A K DR R A B
AT SER, WP 85 AT NCBI % R B g it 47
BLAST Chttp://www.ncbi.nlm.nih.gov/BLAST/) J¥41 Lt
XA
1.2.3 Ay¥EM ULEDLNAE 4—5 et
SO FH R R e b VR R S R R 1 a0 S 3R A T
Rl g R i F PBS 231 (NaCl 136 mmol-L™,
KCl 2.7 mmol'L', Na,HPO,12H,0 8 mmol-L"',
KH,PO, 1.5 mmol-L"!, pH 7.2) &l TOMMV 44t
A1 h G700, 6 000 t/min A4 2500 5B,
FHETSE A 1 mL VRS e SRR R R FLALEAS,
TSN 23 5 AP 8 R e e, S I AT
TS AL S — i LA S H
1.2.4  ToMMV 4% fo £ AR Al R 5. %K
e ToMMV (I PG HEZRAS K Rl 5~ 1E4T ToMMV A,
TS T BEEAT il 5 He KR A ToMMV A DA £+
BEANHTEE, RSN S 1 #5517 ToMMV. IR 378 0 b1
150 FiEFHEI RS ToMMV K 38 F, #&F 30 d
Ji s AT HPSHHA T ToMMV K o AL IR 7 ik
XPEIRG FEAF T S5 B G ToMMYV (1 BRARURI
BRIFRI T3 (ATHES ToMMV JibkAd) 4 at4T
ToMMV il , 7Eff 12 BB i Fih 1~ A5 77 ToMMV
M H3EHEH ToMMV 5, 4 BN 2 A fh 7
FEFPE S ToMMV 1+, £5 BRBURN A At 4 i K
2 6—8 i, XJILUEAT ToMMV £l
1.2.5  FRMURE Ha A 5T IR X ToMMY 8375/ =& 1 %
ToMMV >}y Tobamovirus [T 6L,  H HT M Cx Hw
RN AR UEFIPTIE 55 2 S AR OCH AR B, PRk AR SC
BIABURIFE 06 ToMMYV $ 4 %552 (19958 Rl o0 bt Rl bt
PR B 730 2 2% rh A N RILATE AT
FRAE NY/T 2060.3—2011 BB VESE & HOR RS
T8 43 TR BRARCHT O 55 A 95 23 909 565 5 2 AR R R A
NY/T 1858.6—2010 i 3= Hi FH P 1k % o2 A M
TS 6 H 53 A AP A6 0 100 %5 28 BRI
R DI=100 X T g A X 2993 1 200 [P AE Ak
O/ (Rl X A BRSO o IRAEPURTEE
I3 NAEE (D EPt (HR) « FU9% (R) « HHT (MR)
B (S) K (HS) 6 KK, BRMPIE S 4 )
XTI RS (DD 4392k DI=0. 0<DI<<10. 10
<DI<20. 20<DI<40. 40<DI<60. 60<DI<100;
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T AP S 4 R R (R i PR EUr B DI=0. 0<<
DI<10. 10<DI<30. 30<DI<50. 50<DI<70. 70
<DI<100. f&k#i%e Rl 3 IE LM DI V- BIEM 2
HpirKF.

2 %R

2.1 ToMW ZEFHZEREZEBERES

TEFRE 13 M (XD TELA AR A FREM) 1622
Py RHEE LR 2R A f T, TOMMV PP H 20
2.59%, ILAE 7T AME (XD ARAE, SR sE. W
M MR T BRVG . PURECRI N S AR BB
HOL G ToMMV [BFE S 24 4y, EZRAFE M
HILR I EE S TOMMV [0FES: 18 43, e 5
B BRI B it R 8 W AR A I ) ToMMV 2 4% . A
P BT CEERE S R TR 45 5, H AT ToMMV 227
T I (1 BBURT 3 b 2
2.1.1 ToMMV ZE#AR LWy & AFR  IAERE 13 A
A (XD RAEBBUE R SR 958 147, ToMMV
TEPTAT BB b T IR0 A tH 220 2.51%, R AEHIIX
Haw W PR, BRIGLL AR (R 1, JLdp
TE LA RN TR R 20N AT, TR

F1 KE1SME (X) BRHUEGR ToMMV 4245 R

VLS AL B 2 N A R A . 78 2 BRI b
Bz, AR TR SR - X Y 2 L Al
/b, ToMMV [R5 H 26 ML« %2 TOMMYV 12 34 (1)
B RPN BESE . e SRIER A48, AT
Hh X SRAN[R] RPN LR IR — e 25 5.
2.1.2 ToMMV EFHm E A A BN HLAESEIANH
(X)) RAEFEAFE S 520 4, ToMMV 7E T3 & i A
M ER R RN 3.46%, KA AN BRI
T WEE LR (£ 2) . % TOMMV & 3135
M FEERIENRON PR  Sib. RIE. WEIE . JBE
A, TARE, SR M D EAS [R] R 2R i) 2R BURE R AR
H—E M2,

2.2 ToMMV B9EIEAR

2.2.1 ToMMV @it B4 ik 4t 7 A #ATHHE @
ik PBS 22 i BE Rl SR 5 2, 4 ToMMYV 43531
PN g e AR AR PR |, Rl 30d S5, AR
FI S AE AN I VBT L 4040 « RGN PR SR (&
1-A. 1-C) , IMPEHERIL AR JBE. 9048, T,
LIEH R (B 1-By 1-D) , HAEEMRRE EIK
ME] ToOMMV, i8] ToMMV #] DLE i BRI 5 4%
P 75 sAAT AL 4

Table 1 ToMMYV detection results from pepper samples in 13 provinces/autonomous regions of China

KFEHLIX Sampling area FE SR AESL Sampling number 5 tH %% Number of positive £ i % Detection rate (%)
2 ¥ Yunnan 847 17 2.01

51 Hunan 4 4 100.00

P38 Tibet 7 1 14.29

kP Shaanxi 9 1 11.11

#27 Hainan 12 1 8.33

5 Guizhou. Wik Hubei. 17§ Henan. %R 79 0 0

Shandong. 1L Liaoning. P51l Inner Mongolia.
WiT. Zhejiang. PYJ1| Sichuan
S % Total detection rate (%) 958

24 2.51

®2 HESAE (X) EAFEM ToMMV #illZE R

Table 2 ToMMYV detection results of tomato samples in 8 provinces/autonomous regions of China

KAEHLIX. Sampling area FE it K28 Sampling number 5 H % Number of positive ¥ Hi# Detection rate (%)
2 ¥ Yunnan 446 5 1.12

17 Liaoning 8 6 75.00

P51 Inner Mongolia 6 2 33.33

¥ Hainan 17 5 29.41

[%74 Shaanxi. 1l17< Shandong. VUji Tibet. VW[F§ Henan 43 0 0

SV H #E Total detection rate (%) 520

18 3.46
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A PEBEHRNIEAEMN N. rustica infected by mechanical inoculation; B: PEEEREFPIIVENE N. tabacum var. Xanthi nc infected by mechanical inoculation; C:
TSR LA N. rustica infected by injection; D: VESNFEAINFGHH N. tabacum var. Xanthi nc infected by injection

1 ToMMV $33d & 14 XA Fn 3 78 48 A i 1R
Fig. 1 Sympotoms on N. rustica and N. tabacum var. Xanthi nc inoculated with ToOMMV

2.2.2 ToMMV W @I EMM THATHE WEH
[FEGe T ToMMV BB 1Al %= 45 4F ~ ToMMV
MR TP 1, B X L b 4 R R AT
ToMMV fill, 7EF ¥ 3 BEARTIE] ToMMYV (] 2) .
N T HEB IR ToMMV I M1 75 ) L
o BEAL s BIPP, K G TOMMV (1) 30 P 0 1
L TIERHATE N, IR REM AT ToMMV
Rl JERC AR 122 B, K AT EERIET 48 1R, P8
R 39.34%. o Rl — A2 & I SR b K #A
— . KA ZE R, ToMMV I R 5008
23.26% 42.86%F1 56.67%. PiHIHEH ToMMV 13
PEHEFP 7 0] LK ToMMV 3 BB B, HAL R
I TAh, R ToOMMV 1 LG 2858w
X Tl T P 2 K S MK

2.2.3 ToMMV Wi id +EHATHE 7 IBEHLPEIL 8
AR TR HET ToMMV ALll, 455858

4 5 6 7 8 9 10 1112 13 14 15 16 CK

bp
2000

1193 bp
1000

M: DL 2000 Marker; 1. 2: sl FG0%I 7 Seeds of N. tabacum var.
Xanthi nc infected with TOMMV; CK: ToMMV FH L%} iE TOMMYV positive
control; N: PPN (f#BEHA ) Negative control (healthy tobacco
seeds)

2 ERRIRTEIER T ToMMV #45 R
Fig. 2 ToMMV detection results of N. tabacum var. Xanthi
nc seeds infected with TOMMV

TNIX BRI 2 A AP T AR ToMMV, g e
Mr (E3-A) o FNXEETEG ToMMV KT

A: EBEEML FF T ToMMV [0l TOMMV detection of the healthy pepper and tomato seeds, M: DL 2000 Marker; 1—8: {tFEBMF! T Healthy
pepper seeds; 9—16: fi# JEF i Fl T Healthy tomato seeds; CK: ToMMV P44} { ToMMYV positive control. B: T-3EH ToMMV [{J£5ll TOMMV detection
in the soil, M: DL 2000 Marker; 1—3: ‘{7 % 1.3 Soil pre-grew TOMM V-infected plants; N: JG 5 K i 13 Sterilized soil; CK: ToMMV FHT:X} ToMMV

positive control

3 [RERFTRITELTIED ToMMV AIRINILE
Fig.3 ToMMYV detection results from the healthy pepper and tomato seeds as well as the soil pre-grew ToMM V-infected plants
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34T ToMMV K, #0138 547 ToMMV (]
3-B) o« HIF ToMMV [ 13865 e B0 25 (1 AR 75
AR AT B M, JEOR P S 0 RO 3 A R AT
ToMMV  [RAG I, 75 BRBRURT 2 7t 1R b iy 250 0 28]
ToMMV, ¥ H #5351k 80%F1 78.79%, 5t ] TOMMV
A DU AT AR, HAR R AEE .
2.3 ToMwv RYEF E5ERE

T Ik EEBRFNVE SR, ToMMV 23 B ERh 25
BHEYIBH. il M7 DR%E. WM. AR,
WG IR AR O, RARAE . BRI
IR 2% TFRME RO, B3, Hik
e AL, e B b SARMEYTEETE . SR,
MR 22)K, WK SRMEYISES., ULE. Bl e
TR E T AR REHE 6 NRE 30 Bl Lo Befb

20d )5, H ToMMV £5l5 141647 RT-PCR A3, 7%
TR Tl T DRE. Hmmm. AR,
WA AR AR, R EARAE . BRIE
BERK, +FHRIIRIAZE. B TR e,
wee. BN, SRR S. BRAMR, DU
BHIZE X 4 DEF 23 PR A F] ToMMV
(£ 3) o Y ToMMV [5G RHIE kR & 995 RE R 34
WU, FBONBELL. fertRABE, CEME A
Wi . A (] 4-A—C) 5 &Y TOMMV (13 51
AP IR, T B SRAEER (K 4-D)
B SR R AT ToMMV RS PER I, 3450] UK
ME] ToMMV; TS TOMMV (#1746 BRI #
RHE AR IR AN B (5, 5 22 g BB SR AR B 3 (8] 4-E
4-F) .

A: BMCEAEM . 54k, IRE. AE4EAEIR Mosaic, yellowing, necrosis and shrinking symptoms on Capsicum annuum; B: Fhli FAEH. R, WK, £
JEMSREIR Mosaic, blistering, distortion and leaf narrowing symptoms on Solanum lycopersicum; C: %2 Fifb. SRIEAEIR Yellowing and necrosis
symptoms on Solanum tuberosum; D: P25 _EBEEL  SRFEHEIR Mottle and necrosis symptoms on Phaseolus vulgaris; E: JH=E_FARSE FPE IR Chlorosis
and mild mottle symptoms on Brassica campestris; F: Va7 FBEEIE IR Mottle symptom on Cucurbita pepo

B4 FR IR IER ToMMV /5 BYEEIR
Fig.4 Symptoms on some tested plants inoculated with TOMMV

2.4 FREIEH. THMRIXT ToMV B9/ BRI EE
45 ToMMV FEURE 4 AP B R S A 77 58

B B SR BRI i RR |, 21 d 5 RH B b

HEATHERAEE, R AERR B R R BRI B0, IR

FEMEAT ToMMV #l. FEGI BT AL 3 K.

241 SAGHR A TV WAL/ E 10 GARIATN

SEHER 193 Bk, HT0 BB B (I RIR 2 R K 2218
EAIAEIRE R, ZHERINVRERE, DHH T EAL
M WENIAIE . TG SN2 3 M 5 9, Doy
AT G B E X 10 G BT RN, K2 0 furk i,
FCrp BT AR /N X TOMMYV 22 1) i, /N KR
s P JURR AR ey LA, 8819 ERL, i FH 115



546 hoOE R W B %

53 %

AL B SR, A SRR A 5 5
SR, B 2 5 S, R
(R

2.4.2 B4R Tob WAL/GE 10 HETHH
b E R 428 B, BB T o R BRSO
WHTER, — WA RlEn:, — 5 h B S,
MY R RBE. BERSME N 3 GRS B — i
50T G BRI O 4. LRI R AR
BRAT UM ToMMV B3, H 0T SR, R 7 i

SFIRBUEAR Z M AE . B, WiE . B IR L.
AR T AP T S M TE ToMMYV Gl [F R, 10
B RHA T LU G ToMMV, 2Lt T596 /MEBEAIEG 4L
1 SACEA BRI RS, HIEREI, A mbt
Ak, T3108. TMA40456 1 T3068 Hi A A s i,
T808. TM3167. A1 F1 Ahribl, T367 A& i
i, T364 Ay B il o (AR KR, Heflh ToOMMYV
(110 0 7 i A R A 2R B A v, U0 I 3 i ) B
ToMMV &4 (£ 4)

3 I EAKIETD ToMmy fFRIGEARFRILK ToMMV By RT-PCR 4 45
Table 3 Symptoms on the tested plants inoculated with TOMMYV and ToMMYV detection results by RT-PCR

Pk T At (LENIER 7S FHREIR RT-PCR il 45 2
Family of tested plants Tested plant Symptom Results of RT-PCR
iRt WML Capsicum annuum 16 Mosaic. 31k Yellowing. ¥R%F Necrosis. 4445 Shrinking +
Solanaceae A hli Solanum lycopersicum 16 Mosaic. JfuBf Blistering. WiJ Distortion. Z&JZI" Leaf narrowing +
Wi Solanum melongena BELE Mottle. A4 Necrosis +
8 Solanum tuberosum PFIZ Mottles ¥t Yellowing. $ZE Necrosis +
WM IH Nicotiana tobacum 1EH Mosaic +
ACHH N. benthamiana #8%E Chlorosis. #fk Yellowing +
WAL N. rustica HUBE Blistering. B/ Distortion. #4F Necrosis +
VAR N. tabacum var. Xanthi nc £ Mosaic. {3 Blistering. Wi/ Distortion. £ZJENM: Leaf narrowing +
ZEJH N. tabacum var. Samsun £ Mosaic. £k Leaf narrowing +
LW N. glutinosa IRBEBE Necrosis spot +
J&B4E Petunia hybrida 15T Blistering. /¥ Distortion +
FRIK Physalis alkekengi %BZE Chlorosis. L Mottle +
2% Nicandra physaloides 1EM Mosaic +
SR % Datura stramonium JosER No symptom -
+F ek K% Brassica pekinensis 4% Chlorosis. #25E5% Mild mottle +
Cruciferae T3 B. chinensis FBZE Chlorosiss 3254 Mild mottle +
163 B. oleacea var. italica SEIRANH 8 No obvious symptom +
1ERBE B. oleracea var. botrytis — FiEARA B I No obvious symptom +
MMZE B. campestris HPELE Mild mottle +
% N Raphanus sativus HPEE Mild mottle +
R VE#i 2 Cucurbita pepo F&E Chlorosis. #£5E4% Mild mottle +
Cucurbitaceae I Cucumis sativus SEIRA I i No obvious symptom +
B3I Cucurbita moschata SEIRA I i No obvious symptom +
22)\ Luffa cylindrica JeAEIR No symptom -
W I Momordica charantia JeHER No symptom -
2R SE 5. Phaseolus vulgaris PEIZ Mottle. YKL Necrosis +
Leguminosae UL Y. Vigna unguiculata TJeHEIR No symptom -
Wi 2. Pisum sativum JeHER No symptom -
JEAEEL Convolvulaceae %3¢ Ipomoea aquatica JeHEIR No symptom -
#F} Chenopodiaceac  EEVERE Chenopodium quinoa JeHER No symptom -

“+7 K E ToMMV  ToMMYV was detected; “-”: AAGM%] ToMMV  ToMMV was not detected
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Table 4 Resistance/susceptibility response of pepper and tomato resources to TOMMV

LSRRI/ s 3 AR iRy
Tested plant Variety Incidence (%) Disease index (DI) Evaluation of resistance level
B WP AE/NEH Wild little pepper 0 0 Gl 1
Pepper /NKH Spicy millet 8.33 6.48 Fid HR
Hf ] J5U R 1 KM Korea pod pepper 20.00 7.78 Pt HR
8819 ZkHi 8819 string-pepper 30.77 15.38 B R
43 FH 115 Jinmantian 11 32.00 16.00 B R
4L Qiubei pepper 34.15 18.43 P R
FATARH Japan pod pepper 38.10 21.16 it MR
H A =Pt K L Japan highly resistant tianying pepper 50.00 25.56 hHi MR
BB 2 5 Xinlong 2 100.00 54.25 &I S
Fi#E Sweet pepper king 90.00 61.11 /s HS
el T596 /M#HE T596 little cherry 35.85 3.98 Fii HR
Tomato 54T 12 Zuan hong 1 38.64 8.84 B HR
T3108 50.00 16.18 B R
TM40456 65.31 23.13 B R
T3068 #4 T3068 pink tomato 64.44 28.40 P R
T808 76.09 35.02 1Hi MR
TM3167 61.36 35.61 Tt MR
541 F1 Baoshi F1 85.71 42.86 1Hi MR
T367 89.47 57.89 B S
T364 91.84 70.52 i/ HS
3 i BT ToMMV [ 54), AH4kE TR B I -2, 3¢

AT ERE 13 AN (XD s EHEDT T
ToMMV ¢ 5etEAaill, FF454 H AT E X ToMMV (1)
FHOGHRIE R I, A 2014 5 4R0E T ToMMV 758
FEL MR b 2 e, e LAE, TRIEIBRMR. AR
T EHORILT ToMMV 25, Exm. WM. i
FN LT BRVEL PEEL SN AR, TR, STk
10 M8 (X)) BIEA ToMMV KR AE10210 2013 48
ANEE 2 A PR PR B R #1) ToMMVE], 2015—
2016 4 X AE 5 A 2 B 1B BRI £ ToMMVIT,
2017 AFEAE 2 m~ R IS LLROL 7 3 i A
F| ToMMV?), FISEMLEAE = rE . Bert. 5w (1 B
AR E ToMMYV, e fEE o mocii s a8,
PERVTEL A 11 B4 22 /N Hu X ARSI 2] ToMMV . 2018 4F
P A S B A 4RI IE T ToMMV ZEdE R S LLZR
T Eg AL AL 2 A0, SRR AR R A R AE b
BywE, fEE PR, B 2013 4F R KR SR Y AR AR

[ 1) 30 2 HLIA AL 0 X B4, DL g1k igll, pg3E
FEARTER, BB, T WA i BN
IE T ToMMV Kz 4y, XK, ToMMV IE
ES DT BT R R §HG  IELE syl A
HALFEDY H A RARATIES, IRE R ToCV
—FE, EECKHERE K . ToCV [ 2013 4EAEIL AL
IRBAE DR, e LA B AL SR 2R el
Jbv R BRVE. HORS AR v B, T,
TR, Rl E205 0 Wl ToCV T 2016 4F A4 4
BRpty JARM AL, (B2 AR 17 1 J)
T X3 TR 4 A e AR T R, R
IS4t , 3R 5-B 8 ToMMV 28 3R 1 & A2 AT o
AT ToMMV 75 330 [ % 0 45 SRR 1,
ToMMV H 2 445tk ekt SR A RHED,
JUFA AR+ T RIS 1T LA ToMMYV {2
G, MES s> SRERNET FRHEY) A DABER G . ToOMMV
EABHED) LR RIAEIR AR EY) ™ 8, fikn]
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W, ToMMV R A fe4s AR Bt BHE D) IR 1 B
WEEZ o BRABHMEYI S, N THFN SR KL ToMMV
REME e e SRR PR b, A
DA T AR SR SRS R R EY)
FEfh 940 1y, ¥IARKIL ToMMV (KIS GRS A&
JE7R) 5 HENI AT e R A i IR A A A AT O,
AFEER TOMMV H 1753 E BR A it A 1AM
HAAEY) LR A, ToMMV X IX SR ARA7 AT
TE B « Tobamovirus J& W 51200 B 55 5 K R 1)
ToMV 7 FJuHIR, R G HHeRt &
B RAR ZRAEZ MR, RULHER L ToMV
RYLYE TSR ToMMV (K185 E SN %R 1), R
— I EH Tz AN, AT ToMMV
HUEIEEE I N C8 S TEZ NP E IR R SR i 7 S TS

Tobamovirus i £ 1 T UE 52 w] i AL 111994 25 A
TMV. ToMV. BHURBELE#E (Pepper mild mottle
virus, PMMoV)  MHE LM #E (Tobacco mild
green mosaic virus, TMGMV) | B JREEBE B AL 5 25

(Cucumber green mottle mosaic virus, CGMMV)

ST g CGMMV & AR 1 E 385 (e v A 5
Ao, LU R AR SRR B R
Ko AWFEUEL T ToMMV W a] HEATRIME, B H R
TP REEE Ry, ORRR T AR IO, FRRUESE T #E
T~ 17 14 2 1) v I L R e 1205 2 1 FH R R A T
fEFIRREE . AWFIOERKIE T F-FAEIRA ToMMV
BRI LI I Rl BE, UESE TR IR
PRI 3R] LA ToOMMYV [HAR 448 . Bk nl Foe
SRE AL R BRI AL B MERT VA IR 2 —, 7S
P, B TR T RO R AT AR I R A
N PRI R IN & A5 B . ERETCIN Rl xS
PR 1R 7 R AL B REA RO FRAR A AL dE AR, I
ARG e - 3 1 B AR AN I R T AE, BAS Ak
ToMMV A A=A A 2 A

95 BRI 1) R HE 5 VR I AR 77 3 ™ ) 48 B
%, H—BHRAEMELIIE, SETHBNBa e
BB DU A AR I HUR BRI, A
A DA — e Ik A RS R B AR A P
BRI OBFARED P, AR AR B, PR
G SN e e s ST /W S SR I S ER O 7R e 2
DRI 9 B A0 st B 55 1 40 LA g 2 S,
YT ToOMMV B Sos e, N 4T ReAiRHE WAE
VB s . SR, RS IED
ToMMV FJfEFINEE, ot ToMMV H At A

S RPUEACE TR EL, F N5 ToMMV $iji i K]
(U9 I 4 e ST, M I A OB AT B R4 B v 7
PRBAEM T 1595 (¥ H 1K) 0

4 i

HHT Tobamovirus J&FiHF ToOMMYV 153 [EH £ b
DX BRI 2 0h Akl HARRR T A2 FE. e
B Bopteas. nfEad B VR, AR Rl
BE IR R AW WAIRE R SRR
HFRHEY) B G, JEIOR A RMED I B0k
JIE . 45 G 7R ToMMV R 1] R4 Bk 3 B 85 50 A
YA RHEY) b e F ) E ) F Rtz —, HIE
RSP R ENH I R §HOE R, A RAERATFA
Wrin oAt (O FEDY HUK &S, NAE ToMMV
TAT AR Z BT AR G B RIS Bl S B 2 R
16 e S5 T T A

Bugt: #e MRS TR . MR A SR
RAAF RANM A Ao R Ao £ F B R R LA IR
B 5 AR B R PT & F 1 B A R R F A
Moz tid . L ARLKF LRI, RESRLA
FEEFHE KR FERMEEFEFBRETLTT
KAy Z A By B R AL IR AT IR B
R T B R TR AEde—FHF T Rl
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