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MEAAXGERERREN D TEERERZRZHENL S

S R R, WA, AT, R, MR, RAE
K AM', FEAe?

(LR KA 20245 V195 R AL 2100955 27T AR B2 B SR A 5T T, 71958 R AT 210014; 330 R4 40l A
2EBEE ST, TR AN 450000)

FEE: 2019 FAMIFERN BE w5 25T VR R i & 0 Y b s B0 & AR LSS il , by PR B B AR 21, R A1)
XF H TRIRE i AT R AR (R TR BEALAAE 38 3 IF A H 255 2805 22 5 1 0 X5 Hiff 4T 1 RT-PCR A, 45 R &9, 7
FAEZH 2500 FF ( Leek yellow stripe virus, LYSV) SIS, A 33 ARG AR 1 4K/NH 304 bp 17 B #5717,
R T 2 KA B R RN LYSV , A5 AP B L (CP) JP AT T sa b, 45 5 R BT 41 4 864
bp, Zit 1 4~ 289 AN FEBR L I AU AR R 23T B & 2932 3000975 (15, CP 3N R HIM B 1Y R S HE AL W 45 5 70 #r Yk
/N, HE LYSV H A B L RS H] 1 AN K3, RIZR R T LYSV 19 1 50 B4 WP 5 2 B 4 SRt i
78 LYSV 4320 2 32, AR5 B 09 LYSV R 53 2549 5 v B A o s 2L R 2R 283 1 A5 3, Horh S5 e E BT 4%
53 25 0 T P e v, T 55 =22 TR 380 7 9T i 25 0 TR ARG AR, X s s B 0 BH AR AT 9 7 VAT o Rt H ARGz 0 1)
FR T R AR AU SO T, AR Z AR R B TR T 1= G KR N 4 | (RLAS A 5 4G 00 380 149 43 B3 40 5 22 i i 2 1 4
B2 R 25 5 WK, B /R T RS s L AT REH I T8 LYSV RBIsiRk R, A= LA Y E AL,

K R, RAESRT; HTEE; REH

FESES: S633.4 MERERIRAE . A NEHS: 1000-4440(2020)04-0875-07

Molecular identification and phylogenetic analysis of leek yellow stripe vi-
rus from garlic in Henan province

GAO Dan-na'?, WU Shu-hua®, TU Li-qin"?, GAN She-xiang’, CHENG Zhao-bang’, YAO Qiu-ju’,
WEI Li-hui®, ZHOU Yi-jun®, ZHU Yue-lin', JI Ying-hua’

(1. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Plant Protection, Jiangsu Academy of Agricultural Sci-
ences, Nanjing 210014, China; 3.Institute of Horticulture, Henan Academy of Agricultural Sciences, Zhengzhou 450000, China)

Abstract: In 2019, an investigation on garlic disease were carried out in Henan province, and virus-infected garlic

plants was found in many fields. To clarify the type of

075 H #:2020-01-06 pathogen

BEE&WE  FRE AL RISE (2018YFD0201208) 5 F5 A A%
FHERIH (31572074 31770168 ) 5 8 5245 (05 3 7 ML £
ARIKRIH (CARS-24-C-01) ; YLI A Ol BHE A 32013
FHLETE[CX(18)2005]

TEE RS I PHIR(1994-) A PG K3 B-BRIEE  BF3 7 1 To further confirm the presence of LYSV, the sequence of

, field samples ( 38 suspected samples) were
collected and detected by RT-PCR. The results showed
that a target band about 304 bp was detected in 33 samples

by using the primer for leek yellow stripe virus (LYSV).

BE ¥ AR, R s — R, coat protein (CP) gene was cloned. It was found that CP
BIESE R A K, (E-mail ) ylzhu@ njau.edu. cn; ZH4E | (E-mail ) jiy- gene was 864 bp in length and encoded a protein with a

inghua@ jaas.ac.cn relative molecular weight of 32 300. The results of phylo-
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genetic tree constructed by CP gene indicated that the isolates from Henan clustered with other isolates of LYSV, indicating

that the virus from Henan was an isolate of LYSV. Meanwhile, LYSV was clustered into two branches. The isolates identi-

fied in this study and other isolates from China was clustered into one branch and shared the highest homology with the iso-

lates from Xiamen, while the homology with the previousty reported isolates in Henan was relatively low. All these results

showed that the virus detected from Henan garlic plant was an isolate of LYSV, and there was a big difference between the

isolates, indicating that the virus might be a new strain or type of LYSV.

Key words :

Fow (Allimu. sativum L) J&— P 55 5 00 5 (0 5%
XLIEPEEA M T2 MR R T KGE
W) T B, Rz, BT E R
FELE T FGA8.1x10° hm? | B B 5 1 I KW K5
AEFERIE SR E Y B R SRR AL, SR
R 14 1 AN W B, Ry S 7 A R
FEM BRI R . Kos FIREERE B9 & A= i 23 U AR
R BRI RSk RERRAH R SEREIR T E 2
BOERRI A SN, PR T R, AR SN
TR b R s A i 25 DL e B O AT
B ol RSk (e M) HEAE R R T 1,
IR BRI X T R m B A8 AR AR AR Y, HA
A F NN, 33 Z NN AN W 7E K Y
AR BT b LS5 e R A BT A 3 R R AR Ak, fin
TS KGR G 3, I R s Pl & e, H A i
Al LUMR YL 16 T K ar A YR B A 27, 250 A 7E
3AVE : A Y TR (Potyvirus ) JBFA AT PTIE Fat
SRR ( Carlavirus ) A& X K588 (Allexivirus ) , H
PN i BE 2 7 a2 BTN R IR A WA R 2
AT LIRS f R

AE &35 25 7 ( Leek yellow stripe virus, LYSV)
Je—F I A A Y Y R e S X R AR R
i AR ZFAUR (Allium) #6897, 3205 F Y
W R IR (R, 2R A S DR N S AR
T, AR s H AR G e R R 1 8T T A
54%'*, LYSV fi 't T 1978 4 H1 Bos 55 & BIT i
A Z R AR B G fE BT R+
HIL JEIRZ R BN EREE e
Mo SEET H AR R AR AR ik
AR A E F AL X K A G ik — R
TWHIAE G 1) F 2 aE, b E AR 2001 4R 50A
LYSV W) &4 fE Wil , HAT LYSV fE#i > | &
1P VT R O A M AT K A
I B AR e A

garlic; leek yellow stripe virus; molecular identification; systematic evolution

LYSV J&—FhiE X HigE RNA i, 25 EET
LAY ST R T LUK, R KN
815~820 nm, FE 4 41K 10 142 bp, 5’ ¥t AT K 55
FRAZE A HE N VP, 3" 0 HAT Poly(A) , & 1 NIF
T EHE (ORF) , BIRE =4 1 N REN R, LR E
P [0 P 2ol AR Y AL 45 S 5E B T (CP) ZE NI 10
NEIRER AR Hd P R 00 T 4
P A 1, A 2 0 e AP ) Ay R S 4
1:/34:[27728] )

T B 2 D R AE K™ X, AR B TR A
1.3%10° hm®?) SEAFR Y b Km0 880 5 2 e A
#2019 AEABIFFEAE R g K55 L vs B 2R A 7 9 A
BF, X 2 1l R B A S AT T I RSRAE i =
DA F K K51 43 BT, 45 50 2 B 24 M R 8 b A7 A
LYSV fyJfge
1 #ret STk
1.1 #HRmHE

o AE R 2019 AF R VAT g 3 S AL JER e o 75 0
R RFEAS  FEACR AR Ji VR AR VR AE T =80 C
VKA, TR 2
1.2 FEKH

RNAiso Plus 2 #% %7 & Prime ScriptTM RT
Master Mix .Ex Taq i FI LR AR PMD 18-T I 3 =
HEY) TR (KGE ) A FRA F] (TaKaRa) ,2xTag Master
Mix 14 H Vazyme A F], K7 FF B B A% TOP 10 &3
YU b5 B E PR A 3 R R A PR A
DR B EEIE DNA [Nt F) & 2 Joohr $2 B 7 & A
H 3 E Axygen A W], HALRKFI A E =444l 5]
WZHE Invitrogen (116 ) B2 55 A FRA FIA B,

1.3 J&H# 2 RNA 2E

BURAET-80 CUKA i K arim ke H H B T
VB FE BIF R BB K, SR B Trizol 3517 5 B
RNA, HEHUS HZE-80 C VKA 5 FH .
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1.4 LYSV i RT-PCR &l

DIHE S RNA St , 47 S 5%, 5 B cDNA
SR ZR(10.0 pl) A AL RNA 0.5 pl, 5XPrime
Script RT Master Mix 2.0 pl,RNase-Free H,0 7.5 pl,
FOWFER 37 C AR 15 min, 85 CAEYE 5 5,4 CI#
TFo VAL SERAGHY cDNA Akt , Al FH 4k 24 35 40
BRSNS |4 LYSVI F1 LYSV2( % 1) #H17 PCR
P PCR RWIAZR :2xTaq Master Mix 10 pl,ddH,O
7 wl,LYSV1 FILYSV2 £ 1 pl,cDNA 1 pl, A% 20
wl; SOV AL .94 °C Z81PE 5 min;94 °C 45 5,55 °C 45
s,72 °C 30 s,34 MEFH;72 C 1EH 10 min, 4 CIRAF
FE0. SXTAE HLUKZZ bl 1, 28 1 % ByRs WG fise v Uk
43S PCR =4, AR R
®1 FHRAEGIY

Table 1 Primers used in this research

BARE B

K 5 (53
SIIAFR SITE (5—3) () (bp)
LYSV1 CACATCAAGAACACCAGTTAGAGC 55.29 304
LYSV2 GTAGAAACTGCCTTGAACGAG TG 55.30

LYSVCP_F GCHRRYGABGARHTNGAYG 41.44~5594 864

LYSVCP_R CTGCATATGYGCACCAYCRAGAT  54.89~59.23

1.5 LYSV CP EFT=[E

MR = 20 B S5 1 A i =R P 91 1 |
¥ LYSVCP_F 1 LYSVCP_R (£ 1), LA 45 5 K
PHAME 19 93 FF B0 RNA J 5% 58 77 ) R BE AR 2E 4T RT-
PCRY" 4, CcP RN Y WKk & . 10xEx Taq Buffer
2.5 wl,dNTP 0.5 pl, EF#E51945 1.0 ul, cDNA
1.5 ul,Ex Tag DNA R4 0.5 wl,ddH,0 18.0 wl,
SAFL25.0 ul, P HEFRT .94 C 5 min;94 °C 45 s,
47 °C 455,72 °C 55 s, fi# 34 % ;72 °C 10 min,4 °C
{#77. PCR R4 T°0. SXTAE HLUKZE M2 1
% B REWEEER A VKA, A0 5 A5 20 H i R BeZ
HE 2 At R0 6 vl B 5 204 s aliAb S5k H 04 B
5 PMD-18T #4ATE 16 °C Fid &4, Yz
PRI KA T # TOP10 J8A2 2540 M, I 1 A5 5]
THANEERWN LB VAR 7837 °C KT EE
AR RO 1 ) s B AT TR 7% PCR ARG
YoE MO IR EI RGR A R G (B0 A
FRA R H#EAT PR 210 E
1.6 F3I5Hh

JFA 02 56 UG HRAES 3G 5 19 22 B W i 1Y) TU AR

JP3, 791 2 S Lk R R 1 43 A i Clustal X | Bi-
oEdit \DNAstar 254Kk K& NCBI M3 A BLAST 2%
(http ://www. ncbi. nlm. nih. gov/BLAST/Blast. cgi ) 5¢
B, 58 2 43 M Ko i AL B A8 R L MEGA6 4K 1
(MEGA 3£ [) iY4BIT i ( Neighbor-joining) 52 i, 1k
REFATAE EES ] 1000 ¥k A 5521 ( Bootstrap ) $iik
2 R0
2.1 mEHBER

AHHFE 2019 A% Fws b s 1 i HE A T O A
ik 22 90 1 b KRR A7 T B DL B R L I b, i K
SRR R B I B AR SR B, A S R
AR A LR SR RN A RIS . 7E R A it
P FRATT R IR AR /e 2w X A R A, TR
) o P 22 S L B OR, R e RO R R
30% AHZ R A HEUE 2, A DL AN F B4 ke A 5
S5 1 10
2.2 EHBERSZHKEN

Sy WY ARG e BE RN S, B TR R AR S
FRATOFRAE B S $2 BT 5 RNA Jf 17 RT-PCR
fril, A5 L BAEF G LYSVL F1 LYSV2 #17
R, SR 1Y 38 f BEIFE T A 33 M g3 T
274 300 bp K/NEAT, 5 HBYEAF (304 bp) K/
AR (P 1) T R 5 g ) HERE i mh 8 A 9 34 210K
KNSR, TN L A 20 U A ] R R S 1 K55
Joi A T AT RE A7 A Al 28 0 SR 7 R IR

MCKabcdefghijklmnopgqrs:t

750 bp
500 bp

250 bp
M:DL 5 000 marker; CK . Mt ; a: 19HNGD1-1;b: 19HNGD1-
2;c: 19HNGD1-3;d: 19HNGD1-4; e; I9HNGD1-5; f; I9HNGD1-6;
g: 19HNGD1-7* ; h; 19HNGD1-8;i: I9HNGDI-9; j: 19HNGD1-10;
k:19HNGD1-11;1; 1I9HNGD1-12;m; 19HNGD2-1;n; I9HNGD2-2;
0:19HNGD2-3* ; p: I9HNGD2-4; q: I9HNGD2-5; r; 19HNGD2-6;
s:19HNGD2-7;t: 19HNGD2-8, F52 S HE & hfliiE CP 3L b
FEf
E1 mEPERELRS(LYSY) R RT-PCR &
Fig.1 RT-PCR detection of leek yellow stripe virus( LYSV) in

diseased garlic plants

23 HEBEEFS CPEERTE

SRy FE — 2 Ay G N B 95 B2 LYSV, FRATTER
XFLYSV 19 CP 1T 1 X554 LYSVCP-F F
LYSVCP-R(# 1) ,RT-PCR 4553 (K 2) 7= 33 3 BH
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PERE S IIREY B B R/NG R 860 bp ZE A AT,
T H B 254 K/ (864 bp) W4, P I I% 4571 il 2
ARBFFEEY B CP B H 4

BEALHN % 3 SFESL (19HNGD1-7, 19HNGD2-3,
19HNGD2-10) , %47 #8 £ 1 H 19 &5 (K 2) #8471l

a b [¢

5000 bp

3.000 bp

2000 bp
1 500 bp

1 000 bp
750 bp

- e g9

tLedC (§

W, [0 7= 4 3% # PMID18-T #R 4K, i Ak K 7 4T 14
(TOP10) 3437 75 40 i J= 38 33 1 % PCR 5 ¥ Ui 26 FH
PETRE, PHME S RE 2 B U] 30k (18] 2) J5 %38 F A
ARG (LB A RA R AT 51 E (B T BEAL
ik 2 ANBHPETERE )

5000 bp
3000 bp

2000 bp
1500 bp e

1000bp [l =
750 bp RS

7£.LYSV CP 3£ RT-PCR " #4; 7. PMDIST-CP [ ¥) % 3iF (BamH 1) . 72, M.DL 5 000 marker; a: I9HNGD1-7; b: 19HNGD2-3; ¢
19HNGD2-10; 19HNGD1-7 . 19HNGD2-3  19HNGD2-10 JJFHF LYSV CP S B AREM 25, 45 E,M: DL 5 000 marker; 1.2 3§k 3| #) CP

PR e R

B2 CPEEH RT-PCR # 18 ( %) KA =EBIINIE(S)
Fig.2 RT-PCR amplification of CP gene (left) and identification of positive clone by enzyme digestion ( right)

24 EHHEEFS CPEERFISH

XFIR I 5 AR A5 B F AAF B AT 400, 45 R e R
ARIFFEIRAZH 6 4> CP FEHF A 2K 3478 864 bp,
Gt 1~ 289 A2 Fk R 41 Wi 1) AH XF 43 F i i 24
32 300/ 1 5T, Jy 41 2 1) i) ] 95 1 B 2ok 98.6%
BLAST 7 #fr45  on , 255 LYSV (HQ258895) [A] I

F2 6/4MFER CPEEFISEAT LYSV CP EEF 3 EIRE

Pefem , WOR T HJR T LYSV 19 1AM,

Bt B M, AT ClustalX $i
PRIEASBIETEN S ) LYSV CP 3EH ¥ 5 K B A T3
L LYSV 43254 CP AP T 1 HoX (K 2) 317
HIMEGA6 {1, fili I 32 ¥ ( Neighbor-Joining, NJ ) |
Kimura 2-parameter B H [ RGIEAR (K 3)

Table 2 Homology between CP gene sequence of six samples and published CP gene sequence of LYSV

[P (%)
s e R (HhIX)
19HNGD2-3-2  19HNGD2-3-3 19HNGD2-10-2 19HNGD2-10-16 19HNGD1-7-6 19HNGD1-7-10
AB194641  China:Import.991 H[E 98.2 97.8 98.0 98.2 98.2 98.2
AB194642  China;Import.003 H[E 98.8 98.3 98.5 98.6 98.8 98.8
GU373816 HLJ SHESLEy/ AN 82.9 82.4 82.9 82.7 82.9 82.9
AJ307032  Xixia SR EE RGN 81.6 81.2 81.8 81.5 81.4 81.4
AJ409304  hub: Wuhan L 82.8 82.4 82.8 82.6 82.5 82.5
AJ409308  js: Nanjing FE TS 84.7 84.2 84.4 84.3 84.4 84.4
AJ409305  sd: Jinxiang i AR 84.4 84.3 84.5 84.1 84.0 84.0
AF538950 TEEE 84.7 84.3 84.3 84.4 84.2 84.2
DQ296002  9n7y HEEN 98.6 98.0 98.3 98.4 98.6 98.6
AJ409306  yn2 hE A 81.9 81.6 82.2 81.8 81.7 81.7
AJ409307  ynl i E =R 82.5 82.0 81.9 82.1 82.2 82.2
AJ307057  Yuhang GYH hE L 84.1 83.8 83.4 83.6 83.7 83.7
KF597284  SW9 R AR AE 79.9 79.4 80.2 79.8 79.9 79.9
KF597283  SW8 STGH 83.7 83.8 84.0 83.7 83.3 83.3
KF597285 SW10 W AR A 79.5 79.2 80.0 79.6 79.5 79.5
KP168261  INDIA I 81.7 81.4 81.2 81.5 81.2 81.2
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££3R2 Continued2

[FPEE (%)

RS SrEY) FEl % (HuIX)

19HNGD2-3-2

19HNGD2-3-3  19HNGD2-10-2 19HNGD2-10-16

19HNGD1-7-6

19HNGD1-7-10

JX429965
H(258895
JX429967
Q899450
AB194622
AB194621
AB194623
KP258216
NC_005029

5G2

MS/SW/ Ausl
AG1

SW3.5

PHHEF
BRI
BRI
B
HAT FRE
HAT RS
HAT FRE
i)

H T

98.8
99.0
80.3
79.0
79.6
79.8

W-Ku
3mEl7
1A31
LYSV-MG

79.9
81.4

Yuhang 62.0

98.3 98.5 98.6

98.4 98.8 98.7

79.7 80.5 80.2

78.4 79.5
79.8

80.3

79.1
79.5
79.9

79.0
79.5
79.4 80.2 79.8
81.2

62.0

81.4
62.0

81.2
62.0

98.8
99.0
80.3
79.2
79.6
80.0
79.9
81.4
61.9

98.8
99.0
80.3
79.2
79.6
80.0
79.9
81.4
61.9

35

-@ 19HNGD2-3-3
@ 19HNGD2-10-16
@ 19HNGD2-10-2
@ 19HNGDI1-7-10
@ 19HNGDI-7-6
. HQ258895 | LA F IV
321 AB194642 | 1 [H
32 {JX429965 | POt

@ 19HNGD2-3-2
— DQ296002 | [ JE ]
— AB194641 | [

o I
KP258216 | 174

KF597283 | S 755

54
50

23
46

100

29| 14

33
26

52|

AJ409307 | HPE =
AJ409308 | ' EIT IR
AF538950 | HIE &5
AJ409305 | FRE A
AJ307057 | WL
———— AJ409304 | /7 [E1L

85

100 f O A1307032 | [ HE
99 AJ409306 | [ £ R

KP168261 | E[I
1007 KF597284 | ffR1E
KF597285 | Bl 7E
JQ899450 | LA FI I
IX429967 | KA
73 AB194622 | A4

100|—AB194621 | H4
761 AB194623 | EL74

55

100

0.05

NC 005029 | =

Group I

Group II

LYSV

7 oybv

£ 3 BT 1000 IR Bootstrap H R Gl BRI, @ AWFGTINE R LYSV MR8 ; O . Z BiikiE R LYSV W39,
B 3 1R#E LYSV CP EREZEHEF I —BiEEN RS i

Fig.3 Phylogenetic tree based on nucleotide sequence consistency of CP gene of LYSV
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H CP SRR R 7 5 4 2 1) 3= e kAl (&
3)ATLLE Y, AR IRAF B 6 4~ LYSV Y B 43 54
SRR LYSV 4332, LA A A58 AT e 43 25
SRR LYSV, XFHE b 43 Fr o] LUA ) LYSV
43R 2 AN KA LYSV ik 35 H [ 4 254 PO HE 43 5
Yy SEVGEF T ) BN SR B B BV Y 1 A Y
FRAFDE A 1 A5 B FEFI R ISEIE 1 41 ( Group
1), 1Ml LYSV J5 8¢ P AR A 53 254 KR 2 A4 5
Y AR LAY 1 A B R 2 A
(Group 1) . FFXPRZEHSE 1 409 LYSV H5 8
an== 7/ B X (IR R o i 7 N1 5 4 N s A = R R S
B TR A B S E TSR 2 A B gt
IR 1A/ S AATTAR X 2, -5 A
LYSV 53 B (AL Y . s’ Sy 61 51
Y By A B LR B YA
R B AS R B /43 3, A6 I 2 (R IR AR T
85%) , Horh 5 Z FiilGE A LYSV 1 55 43 55 9 22 [a] )
[FIRMEACH 81% (Kl 3.3 2) , Wi 7n T AKHIESE i 1)
LYSV 52 il B MAA AR K 25, T aeE TR
EESE N

3 17 8

FFrde— T BB SEAEY) , BRAE IR b
e PR AR5 FRFH Eth 5 A S 0 R 2
Ve AR g, AR T AR LA R R X
WK, K LR ERR At R = 4, B A
3l v LMR YL 6 KGR 2R I 2 04 20 Fh17
XY LA R G B A 4R G 1 5 S KR,
SRR Y N KRR 22 R F G SR
A T 2l A R AR, AW X A
OO = sk 1 il T IO N SN IS F A AR

T KO AR B 1 A 5A1.3x10° hm?, T AR 7=
SR 2 00 A E G S R
FEAEH, ARPFFEANT 2019 4% [ 1] 1 22 BLAE -
R IFRE S HEA TR I ) 42 B LYSV 9 gy, iff—
Ao R v [ B 5 o i 45 R o, HUR F LYSV
(91 AN ES Y, FLE 2002 4F Chen 2512 3 06 it i
MR Rk DAFAE LYSV, RIILABFSE A & LYSV 78
TR &R S F B GE B2 CP LA T 91 2 Bt
ZER IR ARBFSEIRIS R LYSV 20 B85 2002 454k
AT RS LYSV 43259 2 8] (4 R IR R 81% (1
S B AR A LYSV 4 W IRl PR L 98% )

EMERGHA E AR R IR [E] /NS XS
L%, EDRE YRR, CP BN H RT3
R IR 76 % ~ 77 % 2 o BE R AR 2 JE B> R itk
AWFFEARE (T R 3 B YR T LYSV  (H & %57 85
Y5 ZHG B W LYSV I R 43 B WA AR BRI 22
S, A 22 S AT BB AN XA A BLTE R B 471 174 [m] i
b, ZEEBUR T M S R BT REAEAE 2 S I
ARG Kops b T BE B TR LYSV KRB alibR &
M T K ar 2 a0 i To e BAE AT 4= 7 | [ I 4% b R R
s M A R A S 1Y I a DR Ok AR X S BT YR R BT Y
LYSV ZEA 0 3004 J5E A 2 244 b 2 18 4o 722 S 0 1 7
A I S E A A 7 NS AL A fEL A 7 B R X
XA BE Y G T B VI OCUE , B L2 B 9 IS St i
BRI fEH

ST H R I8 AT DR e 16 3 s 1R s Fh 2R
AZ M, R e A b, Br LYSV 2h AF R
XFSRARAE ity v 1 HC A 9 B 40 1 24 55 %9 7 ( Onion
yellow dwarf virus,OYDV) . K77 A J%5 5% ( Garlic virus
A,GarV-A) . K5 B 5% ( Garlic virus B, GarV-B) |
K7 X fﬁﬁ( Garlic virus X, GarV-X) TH AR
(Shallot latent virus,SLV) & #E47 T Kzl , 45 5 76 A
mn A E] T OYDV SLV 89k 7%, H %l A7 76 &2
BRI ING , x Se 55 B U BT KR L 2 9 B
AR, DR I B T > b 75 28 A2 4k
R T 2L 0 )2 B R R 2R B R G i 28 A
.
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