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Detection of Grapevine fanleaf virus and Arabis mosaic virus in Grapevine introduced from
Europe into Japan. Toshiro KoBavasHI, Akira Kawai, Takeshi Nisu1o, and Mifumi MaTsuNaMI
(Yokohama Plant Protection Station) Res. Bull. PIl. Prot. Japan 16: 49-57 (1980)
Abstract: Two hundred and four plants of 126 grapevine varieties imported from Europe
and the U.S.A. in 1977 were indexed by mechanical inoculation in quarantine at the Yokohama
Protection Station, Japan. Grapevine fanleaf virus (GFV) was detected in two introductions,
one variety Cabernet Sauvignon from France showing reduction in growth, and the other
Miiller Thurgau from West Germany showing fine yellow mosaic symptoms on leaves.
Arabis mosaic virus (AMV) was also detected in one introduction, variety Pinot Chaldonnay
from France showing slight reduction in growth.

Herbaceous hosts of the two GFV isolates and the AMV isolate included 18-20 species
in 7-8 plant families. Chenopodium amaranticolor, C. quinoa, Nicotiana clevelandii and
Phaseolus vulgaris were infected systemically with all of the isolates. Gomphrena globosa
was infected systemically with the two GFV isolates, but not systemically with the AMV
isolate. Petunia hybrida was infected systemically with the AMV isolate without any
apparent symptoms. The AMYV isolate generally induced symptoms similar to those induced
by the GFV isolates, but was more virulent and induced systemic symptoms which developed
sooner.

Vitis rupestris var. St. George which had been grafted onto scions infected with the AMV
developed vein-clearing, oil spots and leaf asymmetry in spring, and bud-break was delayed
in the second spring. C. quinoa plants systemically infected with one of the GFV isolates
were grafted to St. George by approach-graft method. The St. George developed chlorotic spots,
feather veins and leaf asymmetry. In the second spring it showed delayed growth and
rather sharply indented leaves.

GFV (yellow mosaic strain) supplied by Dr. W.B. Hewitt, University of California, Davis,
U.S.A. was purified, and antiserum was prepared against it. The serological relationships
of the three isolated viruses to each other and to AMV-N (Arabis mosaic virus obtained from
narcissus by Dr. M. Iwaki in Japan) were studied by means of gel-diffusion tests. The
resulting patterns indicated that the two GFV isolates were serologically identical, and distnatly
related to the AMV isolate and AMV-N.

Purified preparations of each isolates contained spherical particles about 25 nm in
diameter.

The three isolates had broadly similar stabilities in vitro; Thermal inactivation points
were 55—60°C, dilution end-points were 10-3-10-5, and longivities at room temperature were 20-30
days (two GFV isolates) and 30-50 days (AMV isolates).

Three isolates were not transmitted by aphid, Myzus percicae.

AMYV is not known to occur on grapevine in Japan.
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H16%5

ENTW5, £ Th, HEWITT (1950, 1954) »54 Y
TN TFTREBIYE T YO0 THEL I fanleaf
disease (CHEL 727 Fo DRI, F4v, 72502
PREUY, 2 ~m o STRES L S@MON, Hirkh 3 %
X F DL THEENT & 72 (HEWITT: 1968, VUITTENEZ:
1970) s A/ FZ D HEDRI VT F O DT 4 W 2FD 1
DTHY, BEWROE DT FIBETREL TV,
DOEIRBWT S BT, 7 B Y OHEEIX mottling, I
LOEROBEENFEIN, INHD 55 1O HKEDL
53BEX NI Y 4 v X1t Grapevine fanleaf virus (GFV)
ThHEEALNTVS (HF: 1977, HFS: 19744,
b, 1975) . %77 Arabis mosaic virus (AMV) &, 7 Ko
M5t 75 2 (VUITTENEZ et al: 1972), W F 4V
(BERCKS and STELLMACH: 1966) 2354 T Reisigkra-
nkheit (fanleaf) % Panaschiire (yellow mosaic) DAEIR
2RTTROMS GFV 5E & &b iiEan, »~o A
Y — 0T, BIRBIGERD T Fob b ABINT
5 (MARTELLI and LEHOCZKY: 1968),

513, 1977 FRMA S NRERET D 7 5 2k
JUOBRAVET F U5 GFV %2, 372, byED T
KB TIRBEENRBED AMV 27 5 2ET K
oL BELIOT, BET 5,

FRERTLOY Y, AMV & & & Z OHME
Tomato ring spot virus (TRSV) %5 & Tomato black
ring virus (TBRV) &HMIE 2L T II0W 2
o 4 v ZBFZE BT B KA L, GFV (yellow mosaic
strain J2I% vein banding strain) {REEARRZEL TV
12173772 Dr. W.B. HEWITT (University of California,
Davis, U.S.A.) 75 5 ONCSCHk & BN E 2 THO 12 RER
BREHTERE LR BHOBERERT 5,

HHRE&LUHE

MALZ 1977 EE — 8 o RO 2 Y HSRED S
BAINBHERETOT Ko D0 T, E~N126 5
204 ¥% Chenopodium quinoa, C. amaranticolor, *
2 UV, kL =F i HEEL TE LNz 3 SRR
(Y72, Y78 3 L08S20) Z2OWTRIERH 72 ZH
FROFREIIE 1 RITRELU I, Y72 32gRYeL 1z C.
quinoa D_LIEMAD A0 5 FEHMR P HEEL, 70
78 HIF S0 ik = F 2 v DE—RIRH % & b HE
LT, #h FhUTORBRIC Az, /2% 1
Arabis mosaic virus (EA T AMV-N) {324 &> 255
BEINIZHDTH D CEA - IE: 1974),

R S rvOEXBEERELICE X, 2.5%
DO =aF LBk, ZOELOEEIE, 0.05% KCN JiA
0.19% ¥4 Y 3 — VERTSHE % B 9% BED 3~4 BEEM

BIR AN ADKE
vALA BHE O F F v B & ] B

Y72 7%vA Pinot Chardonnay R4 EAR
_ . HERR, B

Y78 7 3F v A Cabernet Sauvignon WEFEA S

S20 @K 4> Miller Thurgau HEES A2

ATEBRL, »—R50Fr2f03FEHECE ST, &
D> 5 DR U EEE Y 4 )V 2ADFEDH E2 TR
AWicix, Y721 d - T3 C. gquinoa & % Wi C.
amaranticolor %2, Y78 RN S20h T3 b 2
BLSMc 2y = F a9 2EEANI,

A LZADOFCRTRMEOER Y72 ¥ AMV-N
12 C. quinoa, Y78, S20 R 5rik% 3%} 12 GFV (yellow
mosaic strain) It = F 39 DRIRER #ifbiretE U
Too PG Y A v 2RE b, REE LITHL T, 0.2M
2V @Y —FR1IE OOIM 72Vl BP IR
A B — ¥ TUHBL, WRCn-T 2 —vk
ok Va0 SEE AR Y EEO 2EMA B
5, 000 rpm 10 @ L, FERPE ~20FEHE %
8,000rpm 1543 L1z, ZOEFECHE I ZzF LY
a~—ou (MW 6,000), 0.2M Hfb+ v Y o a2 MA DA
VAR, 0.033M U U ERERICEMEL, 2F
SEELE, 10~40% FRESEQRELC (24,000 rpm 2
R U7

#i{fkL 72 GFV (yellow mosaic strain) % RIT 2.0,
2.0, 1.5ml O 3 EIEHEARAESL, BMHESKE AR
Tl 7z,

Vitis rupestris var, St. George ~AMD &Kk
GFV OBREMES TH % St. George 123317 3 Rk 2
BTHNYD, BRETFOREARERE Y, 2¥ARIL,
EOXIT LY St. George ZDOEARL, RHEHRZ2A
1o Y78 1T Tid, BBIF C. qninca b HHERDEIL
& 5T St, George ~ORUEMS EML 12, HROF
ST b BEARANTREEL THE» DI,

2 B #& R

1 RETEIORM

Y72 {3 Pinot Chardonnay i3 1977 E£AFR:, D
AL 0 CAEFEVYE SRET, FCA DR
BED SN 51, REX, $EALIZE S, BFRHM
FLZWEIHEL Y, ZRLUBEOBRER T 2»
517. Y7817 Cabernet Sauvignon i3, 1977 E A F
B, {OBSHRICHUAEENE > TIch, AFIHE
AL L5, BEQAFIR—GKHEOREKTILLS
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) GFV (Y78) #&

MER, AlLfAEE

E1-TE 1 GFV (Y 78) &2 /z Cabernet Sauvignon DFEEOAELR. Al
2| B TREL 1‘.r'n;w.-rr.a'.‘ var. St. George O #
HL 7= St. George FiiEO &
EARLIEML 1= St George FED 2 MEIR, & GFV (Y78) (X S
& GFV (Y78 1=t 4 C. quinoa DTRIED vein-clearing. (7] GFV (Y 78) IS

HA vy DEARL T II]::{i_'o

i C. quinoa H»
GFV (Y 78) {

stram |Ifl\".:,l 7

FoREOEL TR friEdk, @ GFV (vein banding
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B R EEL T, HED 1 OB EF L v %
BELz (1), S20{%3% Miller Thurgau 3, &
TENT H EOLEICHALZEAT Y4 2 2RL TV
2, CRLABICHMEALIZE CARFEL VT FHE
Ui

2. EFXEP~OEERR

7 9R, 7 REDE 128 S8 REDHEM ~HTIREEEL
tre ZORERPE2RITGELI, YT2128F 208, Y
78 12 8FL 204, S20 X 7R 18T 2 h F h RGeS
o, VIR FZHEBOLNIANVATHS LRD
bz, 34YEEMRE b ERCRBEET 25HE, wWih
LIITEROER 2 £ U 1205, Y72 Mo 20D Y 4
WV ARRITH L, 80RD THOMOER2EL 5 Hms
dotio AT HYITK T 3 HR-MEET,

C. quinoa: ¥ 6~7 HELBEIE & VEBRHEX4E
U, 36T 4~6 B FEOED 5 FliicREIT vein
clearing, BFH 24, & XRE#EIALNTZDY, pb
I BB EDHENA LN, EEDRFEHIELILS S
THE, WECTRHARE Z28HBAGNT (BE6R).

C. amaranticolor: B 7~10 &0 3 /0BG »
BEECEL T END o1, 35K T~20 Bk LI
C. quinoa & FFROIER 2 £ U1z, Y78 TR, & 3L
RFBOELEL TN EE H o1z,

e =Fav: FEEE~10 B, BEEEIGERE IV
U BB RBQOA 2B 240 (FES5X), 251C10H
HE iz FECENREL, mottle, EDMMTALNRE
TELEMND ST,

Avy e (ETFEN) : 8 H B EIicEEEICRRET
2HEL, 3518~9 HHE LIEIT mosaic 2E U2 (B
7).

% .97 (M) : S20 535 4~5 B B IiCHERBIRIGERHR
SREL BT END 5,

3. Vitis rupestris var, St. George ~NDIEiEH
B

Y72DT Ko 2HAKRELUT St. George 1, HERIL
BENLORP Ly AEELSBEL, b 5 FEER
EIRBLCHMBIREE, EOAL N 2 EOERB2 5
N, EXRCEZRET 4RI 3HRCBRL T, 20
DI fRE L 1o, R ERIEEY 5 hah 512,
2EBOFEDERIZES St. George KH U B 1~
2BEEN, AFSBIALGNIZEL, FLUVERIRE
D ENITH 5 T2h, 1HOFEICR KL, feather vein
VED LN,

Y78 ORERERERIE, O Yok S L R ERFO
FRHMIZR S OERTYT I AT 5T ER TORKR

B TNTRETH -T2 BE 1 BRICEARE TRYLH
BHOENIIHIZ -2 Y UIEEIIBED SN 512,
ORI 2 B H OEDRFEVREHICL LKA E
BhFEOXRZA, FCEORFHOLRFULL, EDH
EERC OGP BT 572, DERYUI & BRI,

5HkF S BROSHEREL, O D5 B 1 BROBREREL 128
CHREBH, WRELSAD SNBEARCFEERUIL, B
ZOR™MITIZ -3, BRECRBEFOEBNYA LN
To EOFICE ARERIX, 5 4 BROBEIGRIZH,
BIFERSL ( 3 ), feather vein B34 5h, FI2FED1
ERITEROIBRBES R X <D, EURUN, ERIESH
&8 BRERBRU 12, FERBRU 12 4 B 3 RO A WKL
FRETHETH - 12, FLONR, #HE2FEMROE
HERL TS C. quinoa %FVDOXL, 24 A&
HBRL 12 C. quinoa % & h 01z, HEF St
George WWHHIIED 6 d, 11 HOEAFRETH Bk
Th -1, BEHFER P2 EBBE L ROFECHF S
T X 25BN & AROERD A SN (8 2 ®), HEART
DORIE b BN - 12, BfE% 2 BB OFEDRENEN,
EDORANS DT B 510,

S20 OEAELERIS, St. George DIT T EH B TH
Q—ET“ X1,

SEERSE T 12 GFV (vellow mosaic strain) %2>
¥iz kb St. George ~D XKLz, BEREEDOKRBIIIX
SEx 0, 1l HRERELII EEARELBETH 12
B3, B LT vein-clearing, 747 JEGH FRIED 3D &
., RN o X O HBIL 2h o 10 LRk E & b ICERR
ETHIEORREZEBIL. 2EBOFRILNL DRI, M
FH AR EBN, FEOEZRORRVEL 2h, HEOD
SRS L, BRVIE > T, EOXRECM O E
SEOFER DS 72, Vein banding strain i€ & 3 fER S ,
BIFFERRTD - 1008, BEEIEEOFICT TIREROKA
OREVRD LN (B4H),

4. 74 LNAOHEIER

Y722 C. amaranticolor, Y78 k{F S20 i & > =
Fav 2 h FnBREL ZOEEED 3~4 BED
0.01M Y EREEIE (pH7.4) %A BF:, #—¥T
5B U MR R O THEWERBADRRE L, Ch%ed
5 4z 8,000 rpm 5 4yfEliErk U ISEAL L 723k 2 it SR H
BE LT, #2ZhFnBunl, 407 4r2ed 20
RERP2EMBL 72, FBRBEIRITRLUIS

5. 74 LZADOH{LEFORRE

G EQRE LT X 5T, 3 A0BERRE & ROE
OIIFAUME, =272 55 4mm &4 25mm
DBILZNFN2BO v FREU T, T OEHSeE
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2R EAEP~OEERABRER
Y72 Y78 S20

i 2]

BEE b ¥ OBGEE - ¥ OEEE L %

7 & v V7 (Beta vulgaris var. cicla) 4 )

Chenopodium amaranticolor

C. quinoa

RV v vy (Spinacia olevacea)
v =F 2y (Gomphrena globosa)
N A v (Amarvanthus tricolor)
F . 7Y (Cucumis sativus)

+
Vv
A
+

+Z+ 00
+Z+00+
+Z+ 00+

+

Chicago Pickling
g
HRIE
_EHARF 5 (Cucumis pepo)
A v v = A (Phaseolus vulgaris).
LFE I
KFE
=Y + M + M + M
W5 (Vigna sinensis)
B3R
779274
v 5 = A (Vicia faba)
=Y ¥ v (Pisum sativum)
& A4 R (Glycine max)
Datuva stramonium

++ 0
Lo
Pl
Lo
oo
Lo

o+ |
| |
+

|

|

|

Pz z
1
|
|
|
|

+ +
|
|
i
i
|

|
|

tatura

|
I
|
i
+
|

< + (Lycopersicon esculentum)
. clevelandii

+ +

|
+ o+
1

. debneyi

. glutinosa — -
. rustica

Zz2z2=z2-0

. tabacum K9V 4+ A~V —

|
+ o+

v v F (Tetvagonia expansa)
HAFEAL 7 (Ammobium alatum)
a Ax A (Cosmos bipinnatus) — -

vy s (Dimorphotheca auvantiaca) - — - - — -
v 2 A (Lactuca scaviola) + + 3 + — —
<y, ¥ 27 (Tagetes evecta) — —

vy 7 =F VY (Zinnia elegans) - — . . .
F+ 5 a (Dianthus barbatus) + + 4 + 4 +
wFF 7 (D. chinensis) — — — — — —
NI HE A4 av (Raphanus sativus) — — — — — —
$v L7 A (Brassica campestris) — — — — _ _
& 4 2y (Raphanus sativus) — — — — _ _
v v (Perilla frutescens) — — + . — -
HAET (Salvia coccinea) — - — — — —

+ +

+ +

Petunia hybrida + + +
+ +

+ +

+ 4+
+ 1
+ 1

FwEwayv (Zea mays) — — — — - —

(*) C: Chlorotic lesions, N: Necrotic lesions, V: Vein clearing, M: Mosaic, +: gL,
— Bg@Robn Y, - FBBReY (RL), T: Eonlh
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AMV, TBRV, TRSV i

B3E AL AOYIRIET fifl 12 3 SriEE

7oA e A i 2L it & OB Uit T S G2 At S0 TH it o b O
ML o0 i B, IRaspberry ring spot virus ( BTN '||l;' (112
i

72 55-60°C 30-50H 1074107
Y78 55-60 107410

S20 55-60 20-30 102101

1978) 1%

S20 1t GFV Flifsiz !

t= > e
T E

SRR 4 BOEDSH B 18 dp ot (359 a)

i2, Y72 Mo AMV-N i

) T BRSO SR A e et

bh 5w
BRIz o C

L [R]

- (B9 b). WTh
OFMUH T I B A S s

{ A PRIE A3
&40 AV TR S A H, YT8 12 GFV KO¥ AMV

N Bl = 4 80 fEf RS CROGL, —Kh Y7212 GFV

3 s HiRg T

) 320 fEATIR =

Py m 10 §
L, Mo A4 v 2O TGO L s 2

¥ -

1. T7IL LB nHRE

EETHT T I LR I~2 05 HM o 3 o Y72

MY 78 e Enfn L 12 Coamaranticolor % 10~
30 AW 2 4, il A o 20T DT Ol wnaranticolor

5%k C. quinoa S¥IZZNTH 1 PRiIZT2 2 bl ol

8 (@ S20 bar=100pnm

bt e 1L 30 T4 ALk yye 2L ke L 1F 11
R 2, 1 HRIZER i SEURZ

Lot a8 2 e >

6. HMERIE AL b Eadidse o2
VEBEL. 72 GFV (vellow morie strain) (Z%F 1 2 $iiifu 8, HEFEEEEE
R T 160 {50 Il B L 2 TR ORI % J AL CR- i 5

L RO 4: Y78, 2: 520, 3: #43E1W, 50 AMV-N, 6: Y72, G: GFV
: AMV-N HLifti
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FAR HETELHABRER
Gict L7} Y72 Y78 S20

C. amaranticolor 0/30'*)
C. quinoa 0/30  0/30 0/30
G. globosa 0/30
IV 5/ =2
(Phaseolus vulgaris)
T FEJ 0/12  0/13 0/4
=R Y 0/7 0/4
x4 2 (Glycine max) 1/1 0/3

(*)  BRERE BERE

REARITRLI LS YT2 93484 X LRC B 1154
DED LTI, LD 2 W 4V ARRICDNTIZFER T X
7&17’0'?::;

z ®

GFV 23 2# W Xiphinema index DIFENSD
DETHERINTHZVIY, BB S 2 ERRBRY E
LTy, BT 2N TIRESICIZRR T
h ol BN BERYEORYE, VA1V RTF
O e, WHEEE, WEFOEBZE» oMYAV
ZM 5 b Y721 AMV, % 72 Y78 RorS20143 GFV
O—FHTH 2 LRBL 12 UTRECHEL THETHREE
BIA T,

AMV & GFV THAEMKEN D & % EAREY - L
T, CADMAN (1960), DIAS and HARRISON (1963) i3
~_F 5 =7, VUITTENEZ (1970) iz =F a9 & Vi
FRENEFNDIT T3, IbDEPICHLT, S20
ENS DL & —BL T GFV s HER2 RLUT,
Y7813 F o = 7RIV IV F I EHBRL, FEohE
WHE AMV BEFEEMERRUIZDS, 2 = F 2 TITEWL
Tix VUITTENEZ (1970) @ GFV OFE# & —BL T 5,
—%, Lo OFFICHT 2 FEMECEL Tid, TAYLOR
and HEWITT (1963) 3#fi{tL 72 GFV i~ ¥ . = 71T
LEHBYU I EHEL, F2 VUITTENEZ (1970) i3,
FR SO 4 VARB FEEL, FTEMDLLDATIE,
AMV & GFV ORBDBKHESBEE D 5 L & 2T
WAHEDT, Y7813 ORI sHEMER b DU 4V 2K
ThrrEILNIL, EDIZD, Y78 & S20ik, 4
NOEF LU VIR AFEETENYA LRI, C.
amaranticolor, C. quinoa. N. clevelandii, A %7 v
CAERRRYEL, v bCHEEEDL S BVICIERL o
BRRL, b IiEEHR (CADMAN: 1960, DIAs: 1963,
TAYLOR and HEWITT: 1963) 123311 % GFV D% <D

HEHRC OV TORR L IFF—EL TV, ZHRTH
BEaniz AMV (Y72) 3F&EE» 5 A 5L, Coam-
araaticolor, C. quinoa, 4%, _F.=T7LE
B, vy =F v OEBECOALBEMN & 5 iz
A, a—m 90T Ky o HEEINE AMV OWE
EITBU TU o, 1277, A F L = FICIREEENTS <,
Frxo8a, FLU ) RECRERBREPA LN 5T
HgE, BRD7 $h 65Nz AMV (FR - BF:
1976) Tl TI B,

GFV OREMEY & 3 h 3 V. rupesiris var. St
George ~ Y78 5895 C. quinoa L RUERE Ta 2L
Lit kb, St. George iT 3313 %5 GFV O—KREFER K
P RBYEEIR DS HEWITT et al (1962) O & FET
HHLERHERL A T2, AMV BMUT X % St. George
FOERIZ, Bo2hEEIN TRV LI ThHS
(STELLMACH: 1970), S EIORERTH Y72 REREKE
DEARL 72 St. George DIERH AMV BRD ¥ 4L R
X DR E I IS Tz, St. George ~D D
¥ARBELT, R ¥R VR, §3
U120 &30 RERIATIR72 ¢ St George 12X 5%
BYD - 120 T 5 HI03% D> 5 12D THREREICIIRESY
TdbEEA bz, California M Tid chip-bud graft-
ing BEEINTEH (HEWITT et al: 1962), &K
BRCTh YT L DWW TORER» LA TR, HREWHWE
AFEDETEHEB I EEbh,

GFV (Y78 K1 S20) #% & AMV (AMV-N R O*Y
72) HROWHEHIC I MFERYICESTED 51, CADMAN
et al (1960) Z ¥ &L DWELRKTH 512

AMV KO* GFV Ly RETEBERT S EBmboNTY
3, ARBTRIHHEINI AMV 2, £4X1HT
B 5 01cds, GFV DEERICOWTII R Talsh o
2o GFV ORFERFRIE Z h ik R g (DIAs:
1963, CORY and HEWITT: 1968) L5 TH3DT, ft
?ﬁ{@ﬁgﬁ% 6 D t%ﬁﬂ?%%‘%biﬁ)oﬁ t%ﬁ_ 6“50

] ®

1977 FEa~uv o EO7 2 Y 1 5REGLBAINE
BT T K 920N T, HEA 126 §5E 204 B HHE
EREicL ) RELUI, 75> AP Pinot Chardonnay,
Cabernet Sauvignon DAEBFRRE 1| BRR VR G E ¥ 4
2ER B RTTE K 4 U BE Miller Thurgau 1 805, %
NEN Y72, Y78 RS20 DY A v ADHBEEI NI,

K5 BERR I C. amaranticolor, C. quinoa, N, cl-
evelandii, A2 7 CEHBGT 558, YT2 3 8% 20
HE, Y78 »8E 204, S20 i3 7 &l 18 D EAEM T K
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BubSEBD 5Nz, Y72 D3O 2 HEERRICIEL , BaED
THOBMER2AEL 5 5, ERATORERIZNTIS
BITFERETH - 72

Y72 REMWARE D XKL Iz Vitis rupestris var. St.
George 1, FECERFE, HERBFEH, EORL
N X OERA BN, 2EBIEERICHURREAR
EMBBNI,

Y78 (REHRD 5 DFOE R E R & ORUEREIC
& 5T, St. George DHTEICIBIFIE, 1BIFHHE, feather
vein, ZEAIEAHENALH, 2EB I, RFEDOREAN,
FIEDORADI LR 2 b RBUET IRV A 5 N,

KR EMALL, BEEELILECS, wTFnRb R
¥) 25nm DERFE Y 4 Vv 2L I NI,

HEWITT X Y %3 3% % %) 72 Grapevine fanleaf virus
(yellow mosaic strain) (GFV-YM) % #i{bL, HfuE
2YERU 12, HLIMIEIZEEE T 160 {0 A% =L 72,

B BERRD GFV-YM, Arabis mosaic virus (AMV),
Tomato ring spot virus & ¢ Tomato black ring virus
BH MBI T B RGE A 12, 7V NIEBRET Y72 1%
AMV FifiiFieds K U 12, $£72 Y78 RI¥ S20 i3
GFV R&o* AMV Hififf & b, EUCR—AB ks
RV 1205, AMV HMECd - Tid, Y72 & Dk =
R-HTERRI N, Y72 D4 VR E M FEH CER
BRD NI,

BAIBERRDTHEL {12 55-60°C, MABUEIR Y72 Jor
Y78 #5 1074~107%, S20iF 1073~10"* ¢, WHERGE
Y725 30 HELE, Y78 % OFS20 i 20~30 HTH
5126

BNHERRIZ 7 T 5 6 v e & o TG IIEIRE h
T, Y72 REA X TERAHREBRED SNl

PLED#ERD»S, YT2IRRHADT KU1 3234

DIREEED AMV, Y78 KON S20 ik GFV O—%#Ht T

b3 ERIEL I

51 B X m
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