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it Tobravirus ¥ A — FIiZE L, Quanjer (1943 12 & -
TSy ¥nsohoaMBEENLELG, FIv,
FUI—FREDIND, FI¥F, A1—FT L/, TAY
HREDY » HALE, O Fa—- o7, L¥2,
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rlepuvirusm'lm. tobacco vein motiling potyvirusm".
tobacco vellow dwarf geminiviruswz) EFHEN b
BEHO AL EYIRELRAFTH D,

ElEcOMEOsNAEFERRY A L AT -
PHOER. Bl A L 20RENE RE)
2R L1,



FHNRE : bHECBIIEF 9 LAFHOREEFK T A 2 ALORE « W4 2% 9

E1EX DIBOSOLEIEERYANIFE - RHOESE

R - &3 #

& " s %

FHAOEH AL I ALNR
FAIBETANR

¥ HLEY IS LR BEE, BELZR (2R, A¢R

oAb AR
PN ALEXTAINER
Fad eSS LR

* FNATEZEFVSAR

¥ 733370 AT NR

* he rRIELE PSR
F3TLEXEETANA
FINTARRESAITALZ
FolIRHG AR

BER, MUK, #BRE. L5R

HiER, BER, HHR, v AHR REMNER
RTNTFNT 7 EHFA IO ANZ | BER, 5L 3BHE
TRF-ZTR, 7R -HLl@LA

1947,1965,*1969
1951

1953, %1968, #1972, #1983
1956, 1981

1960, *1969

1960, *¥1967,%197¢
1963, %1969

1967, %1970
%1971
*1976, 1984

1976, 1981

1977

19841985

) HLME2SRE +  HRESI L IRR

O XL BFIEZVALNIAKOREEMN

AETER WAXOS it A A2DREE
BiioWTRN, Yo FAEYSINR, TAT 27 7
EYAIIA4NA, pRIRIEAEIANER, $20F
AFUANA, #R2R 70V A9 LARDVWTRE
h¥hoBrR~NE,

1. RBHEEL USRS

19634 0 H1868E R b/ » T, ¥, BE, i,
o T, BH BB BA TE PRI, %8, £2%8
OB RE XN TOWE IR THURBE LUERER
BB RMD7 1 02 Fbkst M5 BEREL B34k),
NMEREZIANZAOBEBLUTOREEARH L1,
By N IOFEIZY - THRERIIC K - TGS 1
FHNAEFL I GI A (TMV) BLUF29 ) £
12940z (CMV) ORMALFERERTLORR
(TEERBIELE,
BRELRWEC) v MBEE (0.1M, pHT.0) £
BMNZTHEL, BRHESRCL-T 605000 -
Farye BMAwva) 23103 ANNETLEYD
DEICETOAGBRLTE -2, HHHMET 5 2 E
WZEFIZcmOBABICE TSR, EBi S8
AI72ARFF - RNTCELEBTRBE L HELEAR Y
FRAETH N~/ REEDLE L HEMGEELE
i, RLERBLTH > TRREOBELE» D1,

KEOEORIELALSLHUBEL LTS3 (§
B 754 bxo0—-, Ky57) , Nicotiana giutinosa,
Physalis floridana, Datura stramonium, 2 =F 2,
HHY, f Xy, vI3eAE0RMIcEREL, Ao
DEUOREIE - TOIAZEEILE, ChbD S
HE floridenaRITCOZEZRHMY 5 AZTHEAL S, v
ANADREOMBIC b I o NEMBLU S N385
B, 9%, v 2 =%v%, Chenopodium amaranticolor
LOREERBLE, BHECMVIBe A BRI L
T, A DRERKFC, BEBERNBoEMAEE I
AFWREATACESHBMAENWAELEETRED
Lonttd, ChooRRBBLLR(BENEVDT,
ThAT 2?2 rEFf 2940 (AMV) , TMVD X
FHLLRRBICES,

FRRB LB IGO—FWicH>vwT R, BFEGH,
HRBEORTRRAT L2 HBPROE, 9/ L ADME
GHOEFHBLT, FNFNOIA LAEBEI & D
HUTRZ L. fRARES L UOREKRCH VL TR,
VAN 2DTHHEAE, BBRLYHEHE, 775 4>
kAL, 71 20N, RIOAOKY, m#KT,
BT HAKSEE (JEM 78 &T4, HRIBEED &
AV NEN i~ EX RO,

2. REER
1) HHEQ I XA o WA NAY 4 LA OB
- Fibk




0 _ 1903 WE) EMERATRFRRRAS W15+
o2k BMIANIOBES]
: , 74N ANT . . ;
(5] Y/ L0 By o = | REORLEE BEsooREWw
Caulimoviridae | dsDNA,,BHR BR  caulimovirus 8 7 —
1 dsDiA, . 3K A BR " commelina vellow
| mottle vwirus 4 - -
Geminiviridae ssDNa, 2 Tk B IR : geminivirus [ A 3 FATKETANLZ
ssDia, 2, 1K - geminivirus 1 z -
ssDA, 2, Rk , geminivirus [N 5 -
Reoviridae dsDiA, 10-12 Btk phytoreovirus 3 2 -
fijivirus 3 1 -
Cryptoviridae dsRNA,2 BRiX cryptovirus 13 13 -
Fhabdavicidae ssRNA, | LA R plant rhabdovirus & | 7 12 —
o plant rhabdovirus B 8 —_
Bunyaviridae ssRHA, 3 CBRIK. W tospovirus 1 1 b7 P IEAETAILR
FME? ssRN4, 1 Bty carmovirus 9 5 —
lutsovirus 11 10 FHAIZEERANA
mara‘fivirua 5 ? —
necrovirus 1 27 FATRID AT A IZR
sobemovirus k¥ -
tombusvirus 10 7 —
tymovirus 18 1 —_
maize chlorotie
dwarf virus 1 i —
parsnip yellow fleck
virus 1 ? —_
k& seRNaA, 2 Bk comavt rus L4 2 —
dianthavirus 3 ? —_
fabavirus 3 1 —_
nepovir:s 26 ? —
pea enation mosaic
virus 1 7
Feds ssRNA, 3 b 213 bromovicus 4 7 :
cucumovirus 3 47 FaBLEHFAALPLIUR
ilarvirus 9 9 FriEMT AN R
KEAS ssRNA, 3 A MR alfalfa mosaic virua| 1 1 i I o A 3
FREL s5ENA, 1 B capiliovirus 2 2
catlavizus 27 22 —
closterovirus 11 [} —
polexvirus 18 10 e HATXIAA LA
POTYVITUE 50 44 Dy HAEYDALZR
FANOARBENA 2T AL
tobamovirus 12 5 FoAREFA 2R
FoAaThLD AN A
K& 7 3sRNA,2 - 273 furovirus 3 47 —
tobravirus 3 1 FAEAETALA
*rEs ssRNA, 1 L 27 hordeivirus 3 L -
* g9 ssBNA 4 iR teauivirua 3 2 —

) B A ZORRSRER (153K 332, van Regermortel,19%0, AL, 1991) ds: 2@ sa; 1M

o
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BIERFT LK, N=v—f0D ‘N=r-=21

kE3E =Ny B, =L —RBERE
g% Soukfo ‘AxsE AN BEY ‘O
BN , Xl 734 bzo=" ‘EvIR B

2fEkfo W, WIEKRED 1ErE CEIAF
B, a0 FERyv-va—F OFtURES
LU SHERREO Rt 1ok EHRHA L. Thoid
e, B, LE, &F 2% @5, HK TE
azs)l, B, EFE 043K, S 19634 5 19684
Kbl TEELELDTHE, ChoofAKRBHE
B, AEiER, 1 2R ERBEFERL, W
BEREIBVLORIEFNTVAEY,

Choftitkt:, XEOHA0KIR L ¥R LMY

DRIGIC & - THEAI L k58, TMV (%@%R, ®PER,
A%, BRKE), CMV (8%, BiER, ®BR, <
ARBR), e N4 EYIA VR PVY (KR, WK
AZFR), AMV (@R, $ 9 X258%ER . v47
BEUA YK VI BRET AR BLU V¥ M £
X% 4 VA : PVXO3 5 fI3Rs2 8RELE (B3
% HA4E B5%) . Cho05>BCMVLE (w28
%), PVY-Al (§HEZ#RA1), AMV-By2 (4442
BERR) © 38 3 %Iz, DEED S ah 5B
THESNE9 A VATE -1 HRABKDOS S | H
DA VAR DS h s BRI bR (2 1058 (72.4
%), 2% 2 BHULLED YA L ADERIREH IR
40Kk (27.6%) TH-72Y (HM1) o

w3k FEAAOY/INOHBIND AN ZAOHESR - Tk

RET T | B oW R B %M 2‘2?*”*;“2
K=l =21 HFR BE 1964.8.5 chr PVY-Al, QMV-C
" L " " m..cz

" " " nr,chs V-0
" " " Vb m_cz
" " 1965.8.15 chr,ns PVY-C2
i & o chs,vb,nr,ns PVY-C2
" EFR KB 1964.8.5 vb PVY-C2
" PRER Kb 1964.8.7 chs PVY-C2, (MV-0
" 2 # " " vb PVY-C2
" (il #iR 1968.8.15 chre PVY-AL
" HAR il 1963.6.21 oak leaf patte- (MV-LE
n,n
KPR35 EFR EBE 1964.8.5 irregular nr PVY-C2, (MV-0
" " 1965.8.15 chs,vb PVY-C2
" PRER BE 1964.8.6 chr PVY-AL
" e " chs,ch PVY-C2
" " " chs QMV-0, TMV-OM
" ” * oak leaf patte- (MV-0, TMV-OM
rn,chr,ch,n
" i " chr PVY-C2 ,CMV-0, TMV-OM
" " " vb PVY-C2, QMV-0
d " " ch V-0
’ " " " CMV-0, TMV-OM
no=~XXy b4k dtigl PER¥H  1964.8.11 vb PVY-C2
" Blot 3T e 1965.8.17 chs,vb PVY-C2
" " " ns,vb PVX
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1993 BE/IEREESVHAARHS B35

y oS B R RREAR wom |2RERETAEXD
g =gy b b FEl 1965.8.16 irregular and PVX, AMV-B
oak leaf patte-
.0
0 ” # chr,chs,vb PVX
" ” “ vak ieaf patte- FVX
tn,ch
" ” " ns,m MY
o ” " cak leaf patte- FVX, aAMV-B
rn,ch
W= L —HEER BFN BME 1964.8.5 chs,ns MV=0
# 4 " vb,ns TMY-0M
" “ " irregular or, TMV-—OM
chs,n
” ” 1965.8.15 ns,ch PVX
o 28 BaR B 1967.8.3 chs PVY-Al
" CLY el 1967.8.4 chs PYY-Al
” L " Vb PW_CZ
” 4 ' m,mal Mv-0
o BARE il 1963,6,21 ns,chs V-0
v 28 HRIR ®F 1965.6.18 n,ch MV-C
T34 rra— HARR b 1963,6,21 ns,ne,vbh PVX
# ” " vb,chs PVY-C2
” 28 BRI #8E 196577 tns, War AMV-By2
o MR EHF 1963.7.3 mmal MV-Q
” # 1965.7.8 nr,Wn MV-0
o i 1966.7.4 vb,us,Wns pVY-C2
o # " vb PVY-(2, CMV-C
"' " . chs, faint vh MY-€2, (MV-D
o " 1966,7,12 m,mal MV-C
” # ” mild m MV-C
“” " 1968.6.19 faint vb MvV-C
» BER Kk 1967.6.22 wild vb PVY-C2
M H " Vb PW_Cz
4 # #” Wnr,ns PVY-(Z
” “ 4 Wnr,cak leaf PY-C2, MV
pattern,n
4 o 1967 .6.29 wvb PVY-(.2
" BRER & 1967.6,23 vb PVY-(2
# t # vb,faint ns PVY-C2
“ 2 ¥ " 1967.6,29 vb PVY--(2

er
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SEENIIALAD

PRAR=RTY # #® it REEAA T { W % &
754 bxza—- mEER  &E 1968.6.26 vb PVY-C2
Ewy & FEE AER 1967.7.10 vb PVY-C2, TMV-OM
" MR EE 1968.6.12 Wns, Wnr MV-C
" " " Ym,mal,n V-0, CMV-Y
BESF iR #HER 1968.8.15 chr,oak leaf PVY-Al
pattern,ch
" L4 " Vb PW_Cz
" ERER 86 1968.8.13 vb PVY-C2
i 4 o m,mal V-0
" EBE K5 1967.8.3 chs PVY-Al
" B as 1967.8.4 chs PVY-C2 ,AMV-B, CMV-0
o o w chs PVY-C2,CMV-0
" # # chs,oak leaf AMV-B
pattern,n
" " " vb PVY-C2, AMV-B
¥ & - chr,nr AMV-B
" " " vn a.’v_o
" AR /Il 1965.6.18 chr,chs, AMV-B, CMV-0
faint vb
" " " chr,ns,vy AMV-B, CMV-O
" " " vy,ns MV-0
" 4 # faint vb MV-0
" MR B 1963.7.3 chr,oak leaf PVY-Al
pattern,ch
" 4 EHE /N 1964.8.20 vb PVY-C2
HE% ERR B& 1968.8.13 chr,vb,mal PVY-Al ,AMV-B,CMV-0
" " " chr,vb AMV-B, CMV-O
” R KR 1968.8.14 m,n V-0
=55 HAR /Ml 1963.6.21 vb PVY-C2
" " 1964.7 .4 faint chs MV-C
" BEHR E 1967.7.11 Wns,oak leaf AMV-B
pattern,n
“ EFR fd 1967.9.8 mild m, PVY-C2, QMV-C
irregular vb
" " " vb PVY-C2, (MV-C
n " “" mal ,m, ve PVY-C2, CMV-0
" E¥E @& 1968.7.19 m,oak leaf MV-C
pattern,n
B " " vb,Wns PVY-C2
I 2 B Wizt W 1968.8.14 mild vb TMV-0M

R —
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1993 #R/IEREESWEHITHE W1BE

PREY) 2 R BMEH S mom | aRSnETALED

A3 LM Mg 1968.8.14 vh TMV—OM

" o “ vh,n TMV=-Di

" ” 1968,8,15 mild vb TV

" o K Yr,ch T™V=-311 ya

“ " # mal,ch MV-0, TMV-OM

t {TMV=R) ” “ m,mal MV=0

" ( " } r " Vb BYY-(2

w AR Ko 1967.8.3 m, vb CMV-C, TMV-OM

" #" " m,vh,mal CMV-C, THV-OM

" " # mild vb,ch THMV-O

" * ” faint chr,chs, PVY-C2, (MV-C

Wns

. u ” ” IV-C, THMV-OM

" " # ¢! ™V-3 [l ya

" ARE =% 1968,7,22 vb TMV-0M

" ”* # che ™V-31I ya

" ” # Ym ™MV-31I ya

“ ” # faint vh,n TMV-OM

" BAER fmo 1968.7.15 vb,chs,ne PVY-02, TMV-OM

" " i vh T™V-310

" # 1968,7.22 faint vb PVY-C2, TMV-ON

" " " m,mal,vb V-0, THV-OM

i HERE ¥H # mild vh T™MV-0M, IMV-R1

" # “ mild vb THMV-OM

H " “ ¥m ™™Mv=-311 ya

" " i Ve, vy TMV—M

' EHRR BE 1968.7.24 chs,vb PY-C2, TMV=0M

" M B " faint o PVY-C2, (MV-0

HEaR 1968,7.23 faint vb,n TMV-0l4

" EaER ST v vb,n TMV—OM

" HAsE 2% 1966.8,2 Wns, vb PVY-(2, PVX
el 4 HAR KBR 1968.6.26 vy, mal TMV—0l

? " i chs,m TV

o ” “ v TV

i TR DR 1968.6.25 vD V-0

H ! " vb,chs TV-0l
A {'F AR ®F 1966.5.18 m,mal,ns,oak My—0

leaf pattern,n
i i “ n3,knr MV-C
" " i faint ch [MV-Y

XX

EE 2

< O W Ho o B R

o TP~ B e T T AT

wr
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PRETT % M M ®mE A B w w |ZRIMEVIARD
I nER 8= 1964.7.22 m V-0
THu—wz—F EHR EOL 1967.9.8 mild m, mild ve PVY-C2, CMV-O

“ “ mild m, mild ve, PVY-C2, CHV-O
irregular vb
# # m,mal,ve pPyY-Cc2, v-0

B) cho; NEME chs:MEBEMAE  ch:W{L vo:BREHF v ERKRE v KNS

ve: KRLR->ay vinBRAEX neA TWH ns: AFHAE A& eSSy
vak leaf pattern:TRAFEEH

w:HE Y:RE

2) BEHEO s abho sk 1 v A0RE
s RO SMHERE M
FARIRT IS, PVYSELE{, HRAKDITH
UBOHEIILABIENS, CMV, TMVIZPVYiC
KOTENTHAO0Y, 2T6% L b, ERRLHK
oS EMNE L, £ AMVA.0%, PVIA5.5%4%
I, V1M LROFREKTH, WTFHbERBRMNSZ W
m, CMV-C (BfER), PYY-Al (BBHEA %) 1R
RELOWTHBHAELG, BEOSWI 2HZB LN
oo
PVY-ALEEbh 2 ERETRTHOS L, FE0EA
FUHTOHNIAETE, 7 CEBETONETHS
HEMRETHERRA LI {wEDbH -8, 5T E
RRITCRBLTHESRIT 20, H3VIEHO 4 43
wl ‘BE5%, kP33BT CHEBTZIHESE
BEalLl: ChORBERLOERBRRGELI O
DT, KRENHEEREPVY-ALEDRAB OB YT
WEOFRBMHER IOV TRBE LT ~ ko #7232 KyiT
YRR ELRPVY AIZRIBICENFhE- L, £<¢
AROHLO L2 ERRERESB T E DERTEE-
T, #BHRIPVY-ALLDRERELL 2.1, 5:1, 10:1,
1:2, 15, L10&E LT 'KybT (CBRI0ET2H/ML1,
L2065 LINTREEHMSABH TE ( ERBT IR
EAEBO ORI o, I, I TRERSKOKNN
Hbhh, 51, 10ITREPHLHEH AL ERGEL
EUt, BERRERVWTho BN HBAEHS LR
Lot uilind -, - TERSRTRE#EO L 2
B E+8etl, Rk i - THILERORNLH
TH, GEICEAPVY-AIQERBEBTH L L EHbOLS,

mal :BY

REKoPIRChoREOEERREEbh3 b0 R
Rotth, ik 38R TR FRICERESERL,
TREFEMAEELTWARLE LT,
BHBROKTF L 2BOIA LAK KL HDTHY,
IO AN L ERELREIBEED SN,
TANZDRE L DZERERS 2RO SNLY,
Mo RARSAERI B TEVEHCRR L b0,
FHALERDLERL-bOLEBDO L, EEETD
BEEWY L LXEPVY  CMVTH - (B5%) .
WIHERLEL I, -8 (BB ES
L)Y B SEPVY, CMV, PVXHE{ A Xh, TMVIE
BIHO KFE3F KithosoBxhi, PVYRER
BA-Lv-FOATH REH %8 EEBC LR
ARHLTHE, B KRTMVORENE(, &
FEESEIh AN, RARMBHTEY, HHH 3D
Hwd, ~—L -8, wied BRIl b SPVX, -
V-, B~ SAMVESEIRTLE, CMVIEL
FNO 5 <3 BBIC b RENDH 5P,

3.6 R

EEBIZ, $TBEREL TV ARFHRITERSE
L. IBEQ39 M VROBEL LUV EORELEREL
LoD THE, FRENLIA LI SBIIREILE &
K Ihoos3b 3@ RKEDBED Y N3 hs Y
HTAMWENLLOTEH - 1, THbb, KERDH -2,
CMV-LE(= # B2 pyv Al(ERBA 25 )04,
AMV-ByZ (44 w2305 " siolsh, ch
COUAVABBERNMLTWE I EMELMEL- 1,
Z DD Y 1 2D FRk, CMVEER, CMVBE £19
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Fak WAFOLOANDABINTD A I AOHE « RIROSIHE

g AN A F G o A 5 M E
pvy-c2 ¥ER (ordinary strain) 59

PVY pvy-al MIA £ # (tobacco yellow spotted 10] 69 47.6%

streak strain}

P VX PYX 8 5,5
AMV-B BB F: (ordinary strain) 11

AMV AMV-By2 ¥4 2R BRF (cowpea systemic 2} 13 3.0

strain)

V-0 Bl #F (ordinary strain) 39

cHyv MV-C BEF (mild strain) 16 | 58 40.0
av-Y WHFE (yellow strain) 2
MV-1E 2 A HE (legume strain) 1
™V-OM WBF (ordinary strain) n

TMV ™-3 Mya BBF (yellow strain) 5} 40 27.6
™V-RL A £F (necrotic strain) 1!

™Mv-3 M #BKFE (masked strain) 1’

) NS SRR T 20, MY (LA D 1R,
Bk 7z. 000, EMBRER27.65 .

B5ELREH,

CMVEBR™, TMVIEESY, TMVEER®, TMV
2_‘%%59). TMV@U{#{“). PVY%‘@%SE)‘ PVX:’:Q]'
AMVEER™S o W TRTCREBESATYL 2, PVY-
Al (BWZ2%) H—- VRS CRIEREERL)
RHRELTVWAT LPERE BT AHMBTLED -
h, 2-PVYESRIEA-L-RRWOATHRRE
AR ORELTLAL LTSS, BT
OREMII BN L ETIPVYRHAER(EPVY-YSS
ORERBH NI,
che0EEREANMES L CHAERELLELL 4
BpxoirEBExhdhifusinul, PVYORELES
Wo MR SR, SERPVYDORKICLXIBEEE, W
Bt EORENLETH A S, T # ) # North Florida
BLWTLPVYRERO /N B EREFEL D
LpExnTVAY, PVYORHMAERB - L -
REE L o OREAHBHROORN, Thicli:
PVYZ 4Rt~y "EETRIN20EEREL

HoTWioemd, ThoREOREFH2VTH
ET2MBEHE -k, TORAMESCLOPVYAER
(PVY-T) ORESBLCHESRES L. oy
THBERORENHAZMBTRRAREHFH L H
NP ETH L LEELAATVAMLEAMIIKILD B
RoAHLTVI b0 EBbNE, BRERKASESE
BoBB%EEDEI L, BESKREERT LSS
BlcRBEXhilehBh- ki tbhon, EBICHE
WREOEVCEbImMbhN A, £0OK, #HLSY
RE->TOHIEMAD S T e a4 LARDOBENTY
Hi, TMV, CMVIZZEWTPVYORANRS W I & AR
IhTWwWE,
BAXLETD 212 « 94 AZROBERSWTR,
BWHNEREE L AHBTEERE L LPH DM,
FObBREATORE L BRERTS ™,
ThooRxhho A Lii8W, ThETHED
3 LULPYY, AMV, TSWV, TRV, TNViL oW T#HHE

¥

N N

s
-
" VS ] i~ .l

r

-
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FB5X FHEXOI/OHhoRMENTZIA N ADOERBEL

74N A

i

o M

5t K

PVY+PVX PVY-C2+PVX

PVY+AMV PVY-C2+AMV-B

PVY+MV PVY-C2+CMV-0

PVY~C2+CMV~C

PVY-AL+CMV-C
PVY+TMV
PVX+AMV PVX+AMV-B
AMV+CMV
QIV-0+TMV-0M
QMV-C+TMV-0M

CMV+TMV
CHMV+MV CMV-0+CMV-Y
TMV+TMV TMV-OM+TMV-R1

PVY+AMV+CMV

PVY+QV+TMV PVY-C2+CMV-0+TMV-OM

PVY-C2+TMV-OM

AMV-B+(MV-0

PVY-C2+AMV-B+CMV-0
PVY-Al+AMV-B+HIMV-0

1 0.7

1 0.7

BHEET- R ERELBICTT,

IV D¢HA4EY D4R (potato Y potyvirus)

A EHZERHE (PVY-A1)

FRaDETA b—V—FREE L THIEM A 1%
fil, "—Vv-RLERMLORHICLIHERDA ‘B
5% FRAB®E, ®iks Lo, EFELE0—
HicHIEEINTOS, FESRIBMELIR O S D5
ERETAIAVAOERICOVWTR2ERT X/,
BHYANVZADRENHGFICHoVTRAITE () Tl
fohs, 1964~65tE IR IE L 140k D > 25Kk & YV v i

1EYDA LR (PVY) HnlEh, 2055 28kt
ROFHEBRUIFLORKTH -2, A= L —Fliic
RET2UMA T RHED 1 R (PVY-AL) ¢LTE S
et Lo

1. RBHHESLUBZ

Bt L - MRk 1219645 7 HRKHB BT O kP 3
5 hoNMENALPVY-AL W E L THREE AT
D N=L=2' hoRMWINIPVY-C2 (PVYD ¥ @
F) B & CIpE R ERLER C485) hoEESH G
LYy 4 ERLSHOLNLPVY-MY (PVYORER)
ERHOWE, Tz R A B I 12 tobacco etch potyvirus
(TEV Riverside strain : BEHEESIURBHIHIRICL -
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B135%5

L-1-2-1.1-]

seee
-
aa

si= i

B1H EBEOY /ISR NI-IA N ZADEEE N

THWA) bV,
WELRWEC ) v MER® (0.1M, pHT.0) %
ATERL, Bt 2EHE—£5 74 (5004
Ya) RE->THRT D> EERA{T- 1=, kil iz
FAENTRZ2cmOMAKICHT, EBRII%FY 5 2
BEZBITCELUBCREDELTANY 5 2 € TH
ot BERiRDEC LS HEMBBELEET, K LE
FEiThi- TREOHELHEI D, 91 LZOKW I
($EE L) 88 (Spinco Model L) 294 v 24 T 0
BI%ICBIEM TRIG FHMEE A 7,

2. RBHEZE
1) ¥ 5 N30 H
HERFOPVY-AIRH 7 %2 (58 : KF 38) it
DS I BEIchi-T, B3I~5mmOBEPHI %
OREB LIRS AR, EH RS E I LA L
ENLL, ALV L1, ThEQTERIR

THT s T 2 EFA 2940 (AMV) THLEH S
naN, AMVCHEBHENLELEABR /-1
BERTDIMLT, K94 MRICL26DRAK £ 1
BWBTHDC L IHldS -7, PVY-ALL RIS
RERT =L —fiy o (QR: ~—r=-21, B
WCABBOMTRE) ho bl LRENS$ S h 1
(kK 2) .

2) iR NC & 2 BRI O KOG

732 GREIKySTOPVY-A 14 5 Y1 0 BER 1 % 4 Hil
WPNICEERL L 2 AP 6 Kiom L=, R icess L 7
PVY-C2 (%) &1k, 920 RMick AN~
ERVTRAZIEKETH -, ‘7514 b1o— T}
PVY-A1&PVY-C2& [) b 75 TEMR £ 45 % 4 U OH e 12 %
BB LU ZHARE LD 1. FOMOSE T I}
PVY-AIRWFh b EMNES X280 ic & m ML, &
BEORBNBERERLE (RR3) . chod s
ITERICREREN DT O LERGS LR 2
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Ho120 1TCEBCLETRABCOHMNEBMERTEE I
Hbhto PVY-C2RCASDEDFREIC b8 WEKE
wEEL, BERAEHLRENSETRT L bb-1
B, PVY-AIDOFER & 2B & hic Xl & ht-, PVY-MY
DEIERPVY-C2L BIZRBETH » 1285, PVY-C2& 0§
REDBPPHEL ¥ X2 DFERRPPHLVW LS IcEDb R
o

PVYA %% (Tabak Rippenbraune Virus) ®3#E#i#k
aufll & LT KA v THRE h/Mutant Virgin AL TI
1406% & U O HitE D Virgin ABPVY-Alict LTEh 7
NELAZROTHP” LEBLEERL, 3@0
RBLELAIE TR 2<HDIT, 'Ky5T A0
RLEMTOLIA M ARERE WD 12, BRETIRI
WRHEMNE L LT HABE DO, PVY-Cz it
LTHRIEREREERL, #EFCRERSSSHDA
o "BM RPVY-ALBXUPVY-C2OWFhicstL
THRIEVBH TR, £F HEXN T tolerantTh -
o

Nicotiana glutinosas K UZ Ofhd + 2 B i1,
Chenopodium amaranticolorTiR b9 4535 v ‘WO’
EROTREROCHK® LEBLERIEET L, b
IH5 Y RERES L ULHNICPVY-AlB L UPVY-C2
EHLTHAIBNDEVAZHAAE L, 2R 74
(Cassia tora) bHEREICZ ZHSEE L, Vv 4
ERREOYERELU Yy M1 EXIANRT ) —F
DITCIC B ZRETIE, PVY-ALIGHHREE e 70 #
2~3mmDAEMHEERL, PVYC2TIR C OB A A
N&L, EBbBLIEDOE, Srif1EXI4 LR
DHEICLAULDERBD SN, -1, tobacco
etch virus (TEV) 2 & » TR #HBE % 4 §° 5 Physalis
peruvianald PVY-A1B L UPVY-C2lc i L T2 B
A4 7iEROBELE L 12,

3) HitHtho 9 1 L2 DR

PVY-A1% g N TR T~100 #0259 K14 1
n, TOBRHIKO VTN (FF: A=1-21) ®
LHER B X UCamaranticolor £ 7= 13 P.floridana ®
REORBHMBIC L - TREOHE LT~/

it B4tk - 60~65C, 10 CARIEILLE: (B2K) . %
NIADLHRROBER G ChERBETH -1,

Wit A BRAE - ) BT A O TR L A EER, 10,000
b CEtE k-7 (FIN) .

M EREFHE - 25CTRIF L& % 5~ 6 A TR Ak
bht (F4R) .,

EDTA% L UDIECAD 4B - IRY:TERERRIE 120 1M Y ~

M@ L, E/FEEHHIZ0.0IMOEDTA (Na-ethy-
lenediamin tetraacetic acid) % & U'DIECA (Na-diethy-
ldithiocarbamate) 2 ZhZhMA L bDicHo0 T, P,
floridana® & UC.amaranticolor® |5 S FH M Bz i3 ¢
WE%, ¥E|ETH~., EDTAR Camaranticolor T
186138 (ALEEEE | $E247- 0 HBEH/ XIREE | Y7 b
WBE) , P.floridana T33/21 & HBBOMMET L,
DIECATRENEN125/103, 26/ 21CEREH LI
hot,

T o}
:1
it
&
-: ﬁ: 100 |
1]
{emperature
FB2E PVY-AIRES < EERORME
m ¥
< 500 - — C amurualicelar
£ L
: il 0= I fluriduna
e =
® ol
P
100
| o T (R

B3E PVY-AUBES QBB ORERTE

40d |-
& 1""‘I L W E 1
= 200
£ e u
£
a B
-
§ =
TS
- 10
S
s
A
u L 1
0 1 2 3 4« s 6 7
dars

BA4E PVY-AIRES [ OBEBRTOREIEY
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E6E PVY—A1OEHEICEIZHIEHORR

mal :SFFE . MEAL

( EDNCRILZIEN «~ERESIHSORLER

] ] R L
BB R 9 W R 2 5 % |2 A&
Fia2 KkFIE chs,ns chs,ns, (vh) +
(ZH) A-Lr-21 chg,ns chs,ns, (vb) +
Ky57 chs,ns chs,ns, {vb) +
Judy's Pride (No.1) chs.ns chs,ns, {vb)
Virgin A chs,ns chs,ns, {vb} +
Mutant Virgin A 0 0 -
TT 1406 0 0 -
T4 bxza— ) vb,{chs} +
Xanthi nc ns,chs chs,ns
Holme's Samsun ns,chs chs,ns, (vb) +
Bel-W3 ns chs, (vb) +
6605 chs cha, (vb) +
r25F ns,chs ns,chs, (vh)
RBHLELE ns,chs ns,chs, (vb)} +
1=E2 & ns,chs ns,chs, (vh)
E A3l | ns,chs ns,chs, (vh) +
b £1 | faint chs, (ns) faint chs +
Nicotiana glutinosa o ve +
K. clevelandii 1] ve, (vb)
Physalis floridana ns ns,tn,mal +
P, peruviana 0 ve, (y) +
DA€ (XA LRT7Y—-BR) ns n,ne +
YeH1E (BRH ns n,ns +
Solanum demissum A-6 ,0s n,ns,{y) +
S, nodiflorum 0 0
E—=2 . (California Wonder) 0 m
FoHT L (RO ns ne +
Capsicum annuum var.acuminaium 4] m, {n)
C.anneum var. longum 4] m, {n)
C.fastigiatunm 0 m
Daturg siramonium 0 1] -
D.tatura 0 0 -
Chenopodium amaranticolor ns 0 +*
C.capitatum ns ve +
Cassia tora ns ¢ +*
gt (REER) 0 0 -
A vH oy (RRARFED) 0 ¢ -
T A 0 0
VA 0 Q
tr=Fan 0 0 -
Fa7l a 4] -
iE) chs:MEBHAE vo:RKR¥ os; AEHE A€ ve: BKBLE o VA7

¥
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) T3 AvREEER

TETHTIS0 V%, PYYAILRBR Lic vyt t
T2~ IfRAXE-O5, KyiT LU '734 ¢
o= B5XEIXYLhE5~10HEBL, ZREL
AEmH LT, ‘754bzo— 2K LT 'Ky5T
mlARRELR,

5) Ve M1 EY ANV ZREBOFHEDE

PVY-C2L D+ BREHSABLEBLTITCRED
WREANY S RET, oW LALELTPVY.:
C2EER®RI210BKkK, Z®&y1 A &L TPVY-AL
ZEBLUAEE RXOEPOWTHLPVY-AIDER
EFREF, THVRURELTH -1, HHO_ &R A W
ADAREE LA 3L FREPVY A EOER
Bl i,

PVY-MY&E DT : PVY-C2LRBOAETERTEN
WOEDFNITLHV, —&ROL AR ELTCPVY-MY%E
HqE%, thehio80, 6HE, MHHR_Z 14 A2
PHAELAIO0XBORE, WihbEERIRIEY
GhTTBHERITETH -1,

TEVED T : PVY-AIRTEVERBO 2R L0 8
bHZ07, —RIANALUTPVY-ALZEBRL 8,
8RB _RY 4 LR ELTTEVERERELL, £h¥h
6EBLUNERD S %AV 2MOEBRORER, B
&6 DHIc o1 vanBdkEEgLERAR DN
L, 2TORMPERREL THBURIEDShEL-
oo MBI XKOA LAKEGRER L@y Y030
XA N2DEENITERER LY,

§) oA 02 DHY

1TCTHTH /NI PVY- AR LSS,
T~4BHOBRRRL LULERRRETOMY, Mg
HWetter’ OEEIWUTY A A OHYEITIE -1,
0.2% 7220k VB EE UNa SO A THRL, #—
CTCLLEDB, z—-FAEMATEBL, COLKR X -
TI=FAERVERLSOT, FEELE(OHPAL
THREY A L2 EH, BB M Vv 2AHRBEANREAL,
BROBHRELALZD ORI, 12, ENRBN
$(3E.260nm,E.240nm (E.max./E.min.) =1.43, E.
260nm, E.80nm=1.340@EE* T L, V YHBEGETS
THT a8 L UECanaranticoloriC BB L - ER,
HULBRRANED S hE,

7) MAERE

FEoHMEO AL ZERR LPNED, 2nlE7 Ya
Ay b EFRRELTHREBAIIE, | m2EER
WAEFRRES L TERRIC 2OEHETL - THILM
*8i,

# %t (microprecipitin test™?) 12 & & 1 14512C
o, BTRICRT I, TohMMIPVY-ALE
FUPVY-CORG R & 6 R L, BRELTITN -
e A4 EX 9402 (PVX: ILGREEEDC 2 <o
CORWE) BLOTAZ»r V7 2 2F A 29402
(AMV-B) OEERH & RRE LM -1, PYY-AIB L
UPVY-C2ozh ThiRFic gk, SIHBoRY»
NAgEPHOBERLERO FORE TR, i
RTEVY AITI256~612, PVY-COTIR32~64E THE

E7%k PVY-AI1FMECHT SERRORES

i 7
w

PYY-AlL

7 ® 16

64 128 356 512 1024

4+

Al (e
Al (a0
C2 (it
PVX (i)
AMV —-B (i)

HE

+

+

t

) PV 2 v A 7 T MR,
AMVEL [T 43 AMY-R2* ¢!
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CEABS SN, RYBNRBRRTUEDED -1 K
ik ->TAr 74 FLETORERIERA LRI,
8) 94 LAk TFOIIE

yRABRBOF 4 v THICLABTHMBBRETR
PVY-Al$ & BPVY-C20Fh & & $#T700nm D KKK
W 5, DNE®PI &k » THHB L RREF25 5
Niz. 18T 4 LRCHWT bRKENFIABES
ni- (BR23) o

3.¥ %

T oMb AEO Y ¥ HA EDL ORI NPV
YBORKIOVWTY v 4 BEHT 2HRECENS
ZEHELTVS, ChooMKRRVTRb LTS
NaRERBSEOHEEL, RO ELRAZEET
2b0REMEATVE L, PVYAAIRERORD TR
pa0FBORDIE, BEEMOREICL s EERL
DOHF|HETH 5.

R EPVY- AL HBEERT 24 L RIZRto
bacco etch virus (TEV) 3 & Uftobacco veinal necrosis
virus (PVYDZ %) #b 5, TEVE R THHRHE
Bohttwd, B&UPperwisnalc A T MEHL LT
WEHTRNEBIANVAEEZON B tobacco veinal
necrosis virus'!¥M#I06I2168) % 4 (4 Tabak Rippenbraune
Virus ¥502 s Sa0ERICAEEE T 2HBAH 5
B, PVY-AITHERICAZ2ETIEREM -1
8BRS WOPVY-YSS (KMAZH) 28 T4 b
o—' REHMBIUAZELEL, £74 b—V—%@
B ERGEosa 24 T201c8L T, PVY-ALRZD
WORIEATTACERrb b, MEL b aiAD
ORI L PUT VWD, BEREF 7/ b i—L—
BCHRMMSREEAPRTEVT OO h, &E THENH
LweBEshTwa™,

B#MOPVYAZ R ANALOUBEERKT S L, K
HOHI0EITT & 5 ICPVY-ALIR B4, THREL
bEVWHIEL, MEFHERPHTS S, HERLD
BOFholE &M, PVY-AlLLSERE O TFHHE
BReTH 1205, BBMOPVYAZROE  Hitho Fokk
R L7y s iR L, THORVARZELTSH
aLEnTVB'Y,

Bartels' P dPVYO R#EB L L THER, L2 RO
fic, MEKEOKE» SRR (anomalous strain)
AHRT A LARBL, ¥R AZEETE2HO
HfA chicSR L TWa, CoReHms o~
BOFERE,S, YHBRLELOFENMRE L LAXRT

Wa, PVY-AIRE @R EDBDEVWERE LD, PV
Y-ALO$ M & %E% & ORIGEHBFHWV T & (&, Bartels
Nz R EBFERLEORIEDECHUL TV S,
PVY-Al& tobacco veinal necrosis virus%Z £ % & O[fl
BRIGRFARTVEV, PVY-AISKEREKTECAZ D
EhizohTEL, SRINOREBLOHBRELE
LEbhd, PVY-ALR, B0 “aB/MAEROD
h 1l ZELTMOES T &LV,

oAy KON 3, EEECRBRMEET S
DT, P.floridana [EEICPVY Q¥R % 72 @ ERE L
ELTHRTH A, £z, ARKRR S S3cBT 5B
po, FTHYHERBOHETRHLLTHVWAILNTE
6 a

B. ZEH#& (PVY-T)

1. ¥3CBI3RASLUREER

gt B AHMIE, BRcT LAEMEDA, T
DT ULAFRBETHEETHS, ERFcbA A
Hbhao bk, Az0RbhAEIERTTIET
%, FiriEs a0z FFCREKMICKERAEET
28, EEiiRFHENe2I LT—RERCEVEERE
Fro bbb, REERALLED, BRI ER
HEXASALELEIELEY (HRY) o KEHE
Wi L7 9 3T, Fih Skhh LAd o IR & K
Bl tbb i, REkrER2EOEFLED, HIC
bEEOA 2454 U THREY BEL, BBl &k 5
bOMEL, BT LAZETRTHROALN, EEH 5
LB IcbAZERMNEDON S,

BHIOBEIC LD E, AFI 19606 (c F IR+ H B
UNGB) oy 5afic | BN O BEORENEYD
Sh, BIOTME SR BREL L bIC, HItLk-T
13100~2004 D /NEMFEEHEH -7 19718 6 Hicid -
I, BSSX, REMX 0K 1 had ¥82IC R
Lt 9TAEI NGB B A ARBORERILKL,
#135haic B L O, HHHIX TiE 4 haldiK L1,

19T5E 7 B B L FI19T2F I E S R LS L CAH I
KOAFHRERSEHALL, TORE ARORER
5 L TH Y, HHEMKCEEOBVW Iy A E
(S8 B oficET 2 s atficsg vl L E2E
Bt 1, Va4 BT VEER SRRV H
A sh, ¥+ 4 Elipofhi s IHTRBR
MEREICEEE->TVWAT ENEh -1z, HEXO
b Yy 4 E (R ) cBET A<,
20D Yy 4 ESMICBBEBE LT EEBDL.

e —————— R4
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A OERIZHMLL, BEbRXZVDI Y Y%
Mot rME oAb IRETH- 12 (B4, 5) .

2. EBMHEBLURE

9T E IR LE, BEY, BHMX THRES L
frysa (SR v 2228) hooEic 4 8EKkKE
A L, REWEPVY-TE L, HEERICIE, 77 2
AEARTRLZcmOEAKICH TLEERMER L, i
HThEREBECLVEMELT, TORIGEBELL,
Kife sy < aEOBERH L 483 ‘Ky5T 2HVWTYA
VADMMYEE, EETHAT73LY5AVWTI NS
83 D94 NADEREHAN, 91 VAKRKRE O
FEsdh R ABRIC 12, RIMIOPVY-Al, PVY-C2B K U4
v A MR (PVY-T) B\, #42GRKy57TE@7
54 bzo—%K L, PVY-AlOHLMA %A VTH
BRIEEHAN, 49 7THEBLTEHUI A L RHOV
THETHEMSBEE L, £, FidoRHREME L
OftfEY, BESEAREL, HREMICX->TPVY-TO
LHOREE ! SF - [0 o

3. ERER
1) iR & A KRR ORIES X OH5ITE T

Rwi vy aEih S M LEPVY-T2, 953085
CERBLTERSORIEEFN - BB RIDRT LI,
W/l 754 rzao—" |, “—v-F ‘Ky5T , ‘¥—
L=21" , P3f ‘Samsun’ , ‘Xanthi nc HE%
SUHRSEIZ, MEREEBOERER L, ERi%
5~6 AT L#IcERBLERERL, KOTHIKS &
UEMkic, VUBUTERICRAZESE L, CORA
FREOERTL VK TH- 12, HEOSRMICIE L
EOHMNTR2THI NS A, FETRE(KKE
Sl EEEEEL, TEIRBLHEQ EN-TL 5,
FILbATREL, HIEh 24 L TROBECLSC
LbicoRBERBETH - (W6, 7). Wi
BRiTALE, DVICRIEET A ENB L,

FAYBEURAL ATHKRENEPVYZA ZRITHT
ikt (BHAE AR L 2YS) BPVY-TI
HLTHEBEER L. ChHOHMD 5 B Bursana
No.15 & UVinicald 0K h ¥ E BB ER L, TOHO
ST I~ 2 AN LA, HBOHBRE X UHEE
A E L R RI00% ORZMEE L O R, Kt
HTHot, £LPVYZ ZRICHT G A Virgin
A mutantREBOR Y TR LB DNOT, PVY-TO
B bavohiih-. [AHRO#KI, ALRRE

N TH T/ Virgin A mutantBE o 4 LA KT 26
pashtc (ARKE) 1.

PVY-TRY 7 N EOBER T2 SRHEY ICER L T,
A4V AOBETWHERANS L, HHIBELESR
Lizo B8 EICRT &Dic, Nicotianal® 8 §, ¥ + #
4%E, b2b, 72 XFH, Fa0E2VTHHTRHEFD
+ 2 2GR NZY iz, 7743 %5 & T Nico-
tiana clevelandiiVIAD T h o O EZHEYIE, 553
ORi# &R - THEREL, EFA 7L EORENHEL
FEIRE T Ltzo Noclevelandii 3R A 2 %230 H L VAR
%5 L1=o Physalis floridanal3 % 9 Kicm+ &I, P
VYOBRFOZRKTREREICRT AT AL 250
EHFA Y, AFHARTH, PVYTRLGNLEF S
DHERLE, ZEHERFEHERE B SfiEHt
vy —ZEE) poAFLEREREOEWNY » 1 £
BPVY-Tick » THRBL LBV EF S 7 E2RL, BE
DERICBWRAZAET M H - 1288, HWBABEL
TBUTH-1-, £, CORRAOLKI0E» ST 4
V2OBERXASH, PVY-TRERHE QWG h - 1,

ERRCRBEMoAERTHEME L TIR? 3, Sola-
num demissum A6HH 0, EERZEBRBEL L THF
BT%3, LML, Chd 2oz omoPVYHR
STLRBRAFTHAEETIOT, ThoDHEMOA
TRPVY-TOYGIRTER WV, - THRIBEEELLTR
y %23, S.demissum A6, P.floridana, %7 =F 3 9 1%
CAPRTALENRS S, £V =F 3 VICEPVY-TIRE
gLz, Yo A4 EXIA A (PVX) itk » THE
YA s MAEETE0T, PVXOEBEEE KR
ETELEDEMETHL. RELOERTPVYDEHR
HEPVXEDEWESRIC L > T, PVY-TOH ML
PliHBERTCEAHOAIREATVWANLLTH S,

PVY-TicE& L 3o foiiMic@yo 7, 1 24 7,
Chenopodium amaranticolor, C.quinoa, » 9 # 5 ¥ 1&
EMd B, Camaranticolori$PVY D % O fth D ¥k i X}
LTREERCRTHE, 20977 v 3REHRE
BLULHBRREETHIONEETH S,

2) Hitdh oo 4 v 20EEY

i & N OB 2R VTR B, RERE, &
BV TRH L. 94 Vv ABHEORER Y (2
Ky5T i ~OERIC & - 12 fit#E60~65C (105}),
it 75 5 10075 5 LA L, WfRFH40R LLE (25C) T& -
fro £1, RMEEZFECHAELABETBAL EiE#
BnEvoht, ChodlEM S, BIORICRLELLD
RERDHMED ¥ 2t RELTVWAPVYD R




24 1903 W AMREAHEFRAEE WIS

B8EHR PVY-TOTRREEIZ & SEMAVORG

& AR
ZAIGH (734 bo—, bEw 2 X2, Ky5) Xanthi ne .
Bel-W3, B, #5F, WrfE. kF 35, W)
Z M S (Burnica No.l, No.2, Bursana No.i, Mo.2, Viniea,
Sata 27-6221, Monte Calme, Browm)
Nicotiana glutinosa, N.affinis, X.aleta, N.clevelandii,
N.vepanda, N.vustica, N.sanderae, N, sylvestris
Prffa4F, b7 b, Physalis floridena, P.peruviana, Datura metel
BB i 1
# 3, Solanum demissum Ab
Ei ey
BBy LSy, VILA, e F O, k3L, Chenopodium
amarant icolor, C.quinoa, C.capitatum, ¥.glauca, %35
{Virgin A mutant)

ok PVYSHEREOHBEICETIHH

PV Y% AEF BHITR | HHR|LLFE AR
PVY-T PVY-YSS | PVY-CZ | Tobacceo vei— | Anoma-
1oul nal necrosis | lous
PVY-41 virugt s’ strain
Tabak Rippen|**’
briune Virus
LT - !
433 VN,N,YS | YS,N,(VB)| VB VB,N W,N
P. floridana M LN LM M L.N
C.quinoa O L L - 0
(Rl i 0 L.N L.N 4 +
VetNAE oM, N LK L,N o, () L,N, (M)
=t (VN},EP M M M M,EP
g | L L L L L
Datura melel M Q M M M

F) WIERIRAE N ARHN vs: MEHEM vBIXKEKE¥ MmTHC
oi: BRL Y2 LEMITHA o:EpdHd 4+ HEAER
EP: IATFE ( ) :BHLIFHE, GRICEX-THRES
-: BB L

NT, 94 VARENBWC EHELNTHD,
3) 775 AVICL BER

PVYREETHT 73 LAV FDTTSAVIRLST
ERENnD, PVY-TOERICODWITEETHT T34 Y
FHWTEAL, dob L 2Eildisdi-se 7
T7720%, PVY-TiCER Lo /50 'Ky5T T1
~ 5 i, 4A~2ERERL$Y3 'Xanthi nd
“I3frxzu~", Ky LERTHL, UHE®

EREAEEEL. HRELT, BEEDERT S &
BWT 756 vE2RIBIUTHRELE. BURKRT L
A, KA vzgsriahnsNaRABEREN
e COERIECMV ERHRICEXENLEEZZI o0 S,
FhERGOBETIRE LD, FAaOBEEREL
ECAHBESEKDIXMRFELAOT, REEOS &K
EHETRIMORBE LAYA LI GBS S
b tEdbhi, UL, AUEERLBI>VT3I4A

>
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B10X HAABPOPVYEREREOTTEM

PVYO F kR ®WEE (EKR) M | HERME | HEgs
tobaceo veinal Smith and Dennis 50°C  8X107! <1H
necrosis virus {1940t 5’
tobacco veinler Nobrega and Silb- 58 »107? »>27
necrasis atrain erschmidt (1944 71!
FoRORMBEAER: #A - B&(1953) 53~55 5X 1077 3~4
tobacco yellow Lpe?
spotted streak
strain(PVY-YS5)
Tabak Rippenbriune Klinkowski and 60~62 »>5X107¢ »50
Virus Schmelzer(1957)¢*’
PVY anomalous strain Bartels({1964)9? 58~ 60 107+ >3
(HARR
O RMATR AL - FHIN(1968)  60~65 21074 5~6
tobacco yellow 1os- 212l
spotted streak
strain(PVY-Al)
B &% : ordinary strain (pVY-C2)} 3L - FHEN| (1968) S55~60 1071 ~10"? 2~1
FIHADELER zog- rayd
tobaceo necrotic strain (PVY=T) FHJI - 3L (1972) A0~ 65 >107¢ >40

1ev. 119

EOBRERTIBBRRZHSNED 21,
1) Yy HA4 Y24 v 2 REROT %R
LHAED I Ao MINPVYORERERL
T, PVY-TE DTS EL L - BRELBIREIIRT,
PVY-ALEPVY-C2 (EBR) LOTHHRRIRLTH
LT EBRIMTHRALSY, KEROEREN S, PVY-TH
TOhOREL LB -T, hRKEOTHYR IR L
TE{, BLDERRT A LB L - 1
T, HERGHEIIPVY-THRO b LW FRBOERS
B{FHLBEVERYE -, ChoORRY, X9 4
WADPYYH YA VA LTHEBREERMTHEC L
ERTELbi, REROBLWRERICREL Y3 b
PVY TItEBRLRETHCEERLTWE,
5) MR
PVY-ALQOIRIMBE %N\, BREIC L » TPVY-TED
MBS EH R0 PYY-ALEPVY TORBEERT &
SUERUI A v 2it, CoRMME WFhomMBER
TOIEE CRBMRMERLL, COBELGPVY T

PVYBILBT IV AAMATELLENHER L -1,
§) v nxETF O
BREBEL B ONSHBEERBLUDHROICL 2
BRY A L2 EBTHEREEE L ABYE. EXH730mm
DRIKFHED Sh (BE23) .
7) 5 aRLOZTEENS S OPVY-TO W
TEROLTE, FNREEFE L CROBX DA%

ENE EETHATTSAVICLBZPVY-TOESR

PER ¥ | M1 Ex RWER
3o
k| Wi N R T 7
vhAM (@ =X M
1 Ky57 Xanthi ne 4 4f10 0/5
I Xanthi nc Ky57 10 6/24 -
b | Ky57 EyS7 20 12/12 /B
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$12& PVY-TELPVYERMEDTHNR

B13% FHCHIEZEBMOPVY -TICL 3 BARLEORTE

ORI ol 1T
(B) | /H&RAM
I PVY-Al PVY-T Ky57 7 2/2
I} PVY-T PVY-Al Ky57 10 2/2
m PVY-c2 PW-T 774 bxo- 16 16/16
I\ PVY-C2  PVY-T Ky57 16 16/16
v PVY-T PVY-C2 KyS7 58 6/6
Vi PVY-T PVY-c2 734 bxzo-— 58 11/11

E) I HIANR, 2L LAOAEENENIENLAAEHYL,
U/ LZAOAEMFEROALERL, RIEMOHBMYIIER
WiMmEM L TRETH > .

AN O E L CHERAFEL, WHlEECH
Wb L TPVY-TORBOHEMAERT Lz, SREEHI13
FIRLE. RELEYMOE R9I vAHLEDA
BRERERLEOOTHEMN, Ve I4ETEBRRVTPV
YTONMEhi-midtim-7. + 2BHEMO H < b,
=2V, FARELSRCMVOBEX OB 5% <,
Ty A ELOR S+ T4 EXDA MR (PVX) b5 8
EhaplbBhotz, LLBALEMEDLEVD
T, AP TRBMO Yy H 4 EEBRL N SOPY
YRSZHRAERE L TVWHELEREWTIRE L,

4, ¥ =

EEORENBORKy aboRBIhlII LR
oLWTHL, PVYOFLLWRHICEA I EEHON
iClte £, BLOA AN » A TR W
oRMHEEO bOr S bNMENA T EER L. &
HEmEBBic L A REHAICL-TO Y H1E 'R
" MREBEL-TVET EAERE Q2P —
5. #aaERH (8 AR CEREEAR)
THFNGEMEREREEED L LTRE OMERHBRIZY
Foot, LinL, I9T3EBLTIOMEIC RAKRORER
ik L, 19744EIc AR E IR E 2 “HHEBERE AR
HE ALHNAEFRELTREL, BUBFED 2 i
bl->THREEMTEDbOE, COFEILE-T, |
Wy HA EDBFEFPT 77 L VPR E OB
MESBEL, AFORERBE LT
FORBMBNLERECIEE > TR, LR TO
SR HDREHNOREBED SR TVEMTY, £
D, Wi 52000029 ks ik - THILA D
yRATHEHT LD, 1BEEEHI SEHHR, BHER

2HRIAINLA puy-TASRHE Nl -

Feia, Velid4E

i E ikl @ Y RAE YRS EATRIY,
THF. AVH L, DenaxX, yadsY, Favw, BRI,
AT, ALAXT PR KR BT

nE0ya, ARSI LOHRRO 543 (55
M= =21, HENEE) hoEIA L 2MGEEX NI,
ChoRsNafflicsWTREREEEGLSLILGD
THY, RIS+ T4 EDLS ORI LANGHM A
tc

PVY-Tit, @94 v 2K T OFENR X#730nm D %
RThH3, Q7735 bvick-» THikENcMEN S,
@1 s+ A BEMIcRoh, S.demissum A6H &
U7 a0ERECREAZRMAEET 5, @MERIET
BEOPVYEBHRIE 2T T UEOR»SPVYHIC
BTA94VALRIEL, £/, K94 VZARPVYD
L L TRERDATHRBEZL-TVE, D9 %20
WESA TR -THL V. OffRIFESMEC, i
A0H, REETIT0ALLE bHFMAHEET 5. @PVY
O D RkkE O FHHREMTELTE L, IR
T35, @%EICPVYDFR 8t & X0 % C.amaranticolor,
boH Sy MOM , P.floridanats & ORRIHE IR
AFMEEELLV,

COBBHEELHOPVY- TREIRBLUFI0ERICR
Lizkdic, 3—oy~BLUHETA YV HTHEINT
\WAPVYZX £% (Tabak Rippenbraune Virus, tobacco
veinal necrosis virus) (KB FOREE LT Z O
OUHBETHTVWAANE W, PVYAERIEI—0 v ND
g BYROBEEOKEVISI LR LEEH, 1954
FEEP IR MY+ HAEBLUTF M= MIREL,
g aTRIEREFESEFRENA TV S, PVYAZRE
WALV N a—o g N TIREKMAE L
TABEEINTV S, AEBREROLHE, ThoD
S REAPVY- T LT b b AREOKITK A -
TWAT &R, Hickr A AN I =09 YOPVY ne
crotic strainiCfiWZ ERRTEDTHA D,

F3—0w*TIEPVY necrotic strain® i3/», #/¥3
iR A 7 LERBHETRL, BERMcEVTPPR
BARBEN b FEDL LB X N, anomalous strain
(HRF) EFRFATVAE S, ChooRHRAE
FEEFRoPHGTHEERL, M b %% i
L, CORGLOREIOVTRESICRIADBKLET

oy
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FHINR . bSEC BT L5 f VARORELERE Y1 2 VORE - BMcB T 25R 27

#3205, Pjloridanads & FC amaranticolor® R 95 PV
Y TERBRE - TS, bEETRER, &8585 V0%
LA #25 T REIBO L2+ 2 0PVYDA L RE
DML, PYYAERHMHPVYSBERE OEEERI
FoTr2 RAZRETEELTL A,
BUELELIcbTLLd, DBEOY abhoi
L HROE,, BHALFRELTPVY-YSS, PVY-Al#
GEMIXNTVE, PYY-TRINOOEBI TR LEIEL
LZEBEVOT, BACHIE S > TAE% (neerolic
strain) &L, WER I oBBAFR/ELT, BER
REBEDERXBIFEIEEL
FEThiR~ LD, EHMAE%R (PVY-AL) &4&
CRER (PVYCD) L LARED, 1422k
RRTMVPOMVICE W TRV, PVY TR A G T
CHER LB, 7734 vBEERTHS LiciEil
EROBERELHLOT, SROBEBRNICEET 54
Bhb b,

V ZIZ 2NV TF7EFSLST7DM4ILR
(alfalfa mosaic virus)

1. RBHEELURE

1) s AMVAST B N e RBRHEHE R
BURIKCFLEL S, UELSI6ER ST T, &
&), jt#:E, BB K, REED, a5 7
s{bxo— , ‘ro—~a<y b, 'BEERE
‘B Fiobib, T2k,

2) REWM~OHERS . BE L/-AMVDByL, Bys
Kl, Kis X UAMV BED 75 &3 ) » BEwE
(0.1M, pH7.0) #MA THERL, REEEMICRLT
HFobLOH K, FL WA wva) RS
AELmBRLORMYEMELT O TREL
IR T ARFTHVERRS CAMIEEL R
i, FhEFhRLERE L TREOFEHE#E D #
FEABEMNE IR L TR I I VATHAC L
MDD

3) MH#EDO 9 4 L ADKER . AMV-By2% #
g KyhT KERBET~DHOEEREEEL D,
B A 2 mIFH40C~80°C, 10RILE L, N v EE
BHTEERL K57 BLUHHYICERLT,
ChoDEEMPIC X - TR H L7z RRCE
Peitd ) YBREHK TRREFRL CHEREL, BB
EREOERGKEMA THCREIHRTEL, BEHCE
g0Y yREHREMA THEFE SR L2 B

WCHTEERHNN I AZETITE 210

4) FHHE oML EICAMY By2% 1 X
vAALRELTERU~30A#%D, 91 v2 28K
ML EET, 2k AR E L TAMV-BE L IZAMY-
KodER L, BEFERHCL T v AOTHBHE
AN FREDCHELLANS 73 RETITLE - 120

5) MAME - AMV-By2, AMV-BB X UAMV
Californiabk D EH A %AV, B0 1 A2HSE
Ky5T CHEBRINEo2ERRESL, -20CTHESE
BERL-bOETME LT, BBEBIURRERE
THBL L, BEETRANB>4BAEKTHERL,
37°Cic 2 BiRfincubatef 4T L, RXILHETREFRIK
| ~20KBLTHEL -, AMV-ByZiil&i, i
BAARET GNP EEIMITHERESLT,
FROEKRGHIC 4G, EEEEKE1mIT-FRE
2017, HER 2RIEHA DA LK 2E0L
TRELL, tofoRMABEANZRTOLOEA
to

) 210 ADHEY - AMV-By2% # %0 ‘KydT
R~ 1280 N B RIBEEEM L, Gibbss*' D
HEic L, Y82 +rUva TAIAMEVE, 200
Ak, BT E=T AEHG, ER0 58 (Spinco
L) KEADERELRE ~ToIAADHB AT -1,

2, RBER
1) RENO S S 2DKRR

TATr N7 7 EFL 294 0% (AMV) o X 51l
B R A ORBERE L RBEDOL M, &
g, EMELE BEREEN BCKREPHNA, BuE
¥4 7, BRBEGLELLECLOTH -2 (B
R, 9) . DETLRNALIIKF T I EFA 7D
1A (CMV), Y HL4EYPI LR (PVY), Y+
HAEX o102 (PVX) ELoERERbED SN
2) B L ZREBENONE B R UHRIEE
KoMk WTHB LY, ChooREBHRAMY-
By2, AMV K& AMV-Biz2WIEl5&a~cicit &
340, BRTRAOO IR L 8%, 552
&5, NicotiandB, Physolisi@®. Daturdf, + A, ¥+
HAE, boHIy, 23R, TR, TX*, T
W7 AT 7, Chenvpodiumll, ¥272Y, vr=F2
SELRLVERORLMBEORMAERL. #4945 (5
o BECR) BLUA vr w80 TEH, AMV-By?,
AMV- Byl R R EgN, HEMA, A8
WECFEEL, 2N ehRRBEY 1 2ERB &
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E14Ek AMVHDMEHI=%/<O
ol £ 3 FAIFM oM F O RMEA = -4
Byl T34 4 rrm— HERNIEEVBRFEET  19%5.7 ORI LQIBEOLTHA, MEL
M E MBI FELUTBENEY A
Byz "~ ” 1 L
Kl AO—=NILAy b dbEERIL 1965.86 QHeFLEEEe0L FHA. B ¥4
FA®, BOLEFA 7 ELURBURNE
KS ”» ” " L
uL Aarig AR AL 1965.6 MEOWRE., BASLUBVEY S 2
U2 # " # HERRELUATHS
Nt g ESFRN g 19%7.7 BEOIFHALICBRAEULE
51 aro s 18R 19%67.8 ReElg
52 " " “ wEHSE LRI £
3 “ # # A 7 B LXURIRER
54 " » # BEBLUL M
AMV PR L — ERREHER 19%60.7 HOKRES I UBERRE
LR 15 f Y

UatH, A E2ET288PH -2, AMV-KI, AMV.-
K5 AMVBR o0 EERICHBIREBORTA
THAELEL, 2HERERLEhot,
YRS A VSR, THRALR2TOR
BHERBCARAZHABIURNE, 28NEARA
THA, Wb, HREFS 2EE2TRL, 240 ABI &
ZEARTHONT, -, BRRABI L ERES
BREVHIh A o4, THBARER B A T X
¥, £HMIEHTIREF s EFNEITVALI K
e L GBI ONTHEBINENR -, ‘Judy's
Pride No.I", “/S— 121", ‘G# 3 %', ‘A# . 'Holme's
Samsun’ , ‘O =Ny b dfEOGEID AR L
WERAETLE, #73THSDIDNERIBETH
AN, LEVKERE,I K, Bl 2 HBGHIERR S

ACRRBLLL T EMED - (HRRL0). Nicotiana
BOMTh, VA LABREIEREOERBRLAEE
M ohii oo, Nalata, Nnoctiflora, N.sanderae, N.
suavealensi3AEIR HB M T, N.langsdorfit, N.paniculata,
N.repanda, N.trigonophyllal3 L&Y B L WEK %R L
f-o N.affiis, N.glauca, N.nudicaulis, N.plumbagini-
folta, N.sylvestris, N.trigonophyilleld &€ ¥4 7 %
L

k2 b (iafE : Potentete) , Lycopersicon pervianum
CIFAMV-By2B K UAMVBy IR EBEHR LS 0H, A
MVKSB X FAMVBRERAZZHE L2 BEERT 5,
P DOBRFELATOROSZBTROTNOKLER
BRA+HMOARRL, 2HBPLAL 1,

e
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Hiske TBREEICLIBHERMORS (9/<2SHE S < Ridth)

HE® AMY-By2 AMY-K5 AMV-B
GtE W L 5 R L 5 R 1 5 R
bRt |
754 bTDo— Wns, Wna, Wor, + Ve, Was, Wnr, + s, Wna, Wnr. +
or m.cha Wor m,chs wnr m,cha
| B 4 # W + ” » + “ * +
Judy’s Pride
(No.1) I ” + " 4 + ” +
2l Lo — 21 # " + » " + » " ¥
K?SF F.d L + L L + ” L *
L A=IEE ” ” - ” " + » " "
L& ” ” * ” " + " Ll +
=F -] ” " + ” " + # " +
Holme's Samsun 2 L4 - ” I + ” n
TI448A 0 ve, * 0 ve, + 0 ve, +
faint nor, faint nr, faint nr,
! faint m faint m faint m
2 Wns, Wns, Wor, + s, Wna, Wor, + Wna, Wna, Wor, +
Wne m,cha Wne m,cha Wnr m,cha
E 1.3 " a + " " + # 3 -
lﬁﬂ-_’,}. F 4 # " + & # + L w +
PEE " " - i “ + » .rr +
A "* - - " w + “ # +
|oF. " " + ” " + o " +
[ = R | P b ” " + w # + ” ” +
Virgin A “ » * k4 ” * ¥ ” *
Mutant Vicgin A " » + » ” + # ” +
Wicotiang acuminata Wnr v WUna, Wnr v, Wos, Wnr, m, Wns ,
faint m faint m Wns faint Tm
N.affinis d v ,m, Ym Wnr, ve,m,¥m Ynr, ve,m, Ym
Wns Wns
¥.alata i) ve, * 0 Ve, + 0 ve, +
faint m, faint m, faint m,
stunt stunt stunt
¥, atrapurpurea ] e, Wnr ve, Wna ve,
faint =, faint m, faint m,
¥ benavidesii Wnr m,vy Vor m, vy Wear n,
gevere Ym
N benthamiana D “lear o na, clear m ns, clear m
nr nr
N.bigelonii ne, chr, nr, chr, nr, m, chs,
ns faint m ns faint m ns Wns,Wnr
V.clevelandif Wnr, Wns, ve, Wnr, Wna, vc, Wnr, Wna, ve,
Vos clear m Wns clear m Wna clear m
K. debneyi Wns, m, Wns wWns, m, Wns Wns, m, Wos
chs che Wnr,
chs
K. excelsior nr Wng, Wnr, nr Wns, Wnr, ne Wns, War, +
faint m faint m =
N glauca 4] faint chs, [ chs,che, [s] cha,chr,
Ym Ym Ym
N.glutlinosa Wos, Wns, Wnr, + Wne, Wna, Wnr, + Wns, Wns, Wnr, +
chs Ve, m chs ve,m chs e, m
N, langsdorffii Wns, Wne, Wns, War, s, Wnr,
Wnr severe Wos, Wor severe Wns, Wor severe Wna,
severg m severs m severe m
N.omaritima nr ns,ve, + I e, * nr ns,vc, +
faint m faint m faint m
N.noctiflora 0 faint m, + 0 faint m, + o] faint m, +
faint o faint n faint o
N.onudicaulis 0 Wns, M Wna, vl Wha,
faint Ym faint T faint Ym
N.otaphara 1] m,bns Q m,Wos 0 m, Wny
¥ palmeri 4] ve,chs 0 ve,chs o ve,chs
X. paniculata Wna ve, Unsg, vir,m, Wor, Wns, ve,m,Wne,
sevece Wng Wnr severe Woy Wne severe Wis
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23583 AMV-By12 AHV-XKS AMV-B
HE A L S R p S R L s R
¥. pauciflore faint m,Wis, faint severe m, faint gevere m,
chs rugose chs Wna, chs Wns,
Cuguse rugose
¥, petunigides 0 © vg,chs, Q gevere m una, ve, Ym,
faint m Wne, stunt,
chs gevere Wor
N.plumbaginifolic Wns we ,Ym Wns ve,Tm Wns severe Ym
K. raieondii Wne Vi ,08, Wns vc,ns, ns, ve,m,n,mal,
faint m faint m wWnr severe Tm
N, repande ar severe ar severs nr severe
War, Wor, War,
Wns ,m Wng,m Wna,m
N. ruslice 7 Wns,m, ] Wasg,m, Q Wos,m,
faint che faint chr faint che
K. sandevae 0 Ve, + 0 VG y + W, ve, +
faint m faint w chs faint m
K. solanifolia o] ve,m,Wne ] ve,m,Wnr Q ve,m, Wnr
¥, maveclens Q faint m, + i} faint m, + v} faint m, +
; ns ns ns
¥.svlvestris Wos, v, Wns, +- s, ve, Wns, t Wns, ve, Wns, +
Wnix Wnr, chs, Yo Wrr, chs. Wnr Wur, cha,
che, Ym chr, Ym chr, Ym
W, tvigonobhylic Wnr, Wns, fTm, Wnr, uWns, Ym, Wnr, Wns, Ym,
Wns severe Wns, Wns aevere Wis, Wns savers Wns,
ml mal mal

) R s
cha: MEBWR
vy ML
severe: M L W

#15%&b

che MEMWE ns:AEHR
wo: WA E
stunt ;LY

RELEE s BBRLEHA VoOBRLEME wmBABLET mNBETYCY
oA FREE mAf nEVAY mal#BFE v KKBIL
RRHD ERGL OE#NL LINA S ZEBRAEHMA  faintBRX
rugose: B

I & 3B EEMORG (5 RESNOT AFHEY)

i W B AMV-By2 AMV-FK 3 AMY - B
mce ko) L 5 R L 5 R L Et R
Peyselis flormidara Wn ¥m + Wn Ym - Wn ‘fm +
P, terut1ara 0 m 0 m * 0 ¥m *
datura stramonium 0 ¥m + ol i + a Y +
0. tatula 0 Ym - H ¥m * 0 Y¥m +
Fwtk HwxFo—# faint n Q - s 0 - us 0 -
-} r - A b Er Fid - " " - » " -
E x " " - " # - » o _
m?’l" T n w - Il " _ » " _
ﬂa 3 % " " - P ” _ i #” _
Potuntate faint n 0 Wi v + T i +
Lycopersicon
PerUiONLE o] u] - I v -
+ X Q e, m + o] Ve - [v] ve,m +
Se# A TPV ree PR n.oe faint n + NS faint n + n.os faint o '
Solarum nodiflarum 0 chs '
Solanum sp,fox face vy ‘fm,m v vy P m 2 vy m,m *
ks (RO 0 o + 0 m + 0 n *
Capsicum gnnuum
var. acuninaium n,ns n,m,mal +
o, ann. var longim n,nr n,m,mal +
C.fasiigictum 0 m,mal +
(. frutescens
(Californis Wonder) a n.m,mal + u n,m,mal +

mE) K .5fand) BH
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Ei5Ee THEHILLISHENORE (ZARELUZOMOEY)

i AMY=-Ry?2 AMV-ES AMY - B
BEAN L 5 R L s R 1 S R
+45 (REZR) chs, Ym,n + 1.1 a - 1.1 ] -
chr, mal
ns,nr
LA i & ] chs, ¥m,n + 1.1 0 - 1.1 a -
ARk 8 oM} chr, mal
ns,0r
VAR ns,n ns,n,m * 0s,n s, h,m + ns,r ng,0.,m +
Tk n m * s o * ns m +
YA X (+BER) 0o ¥m + 1.1 Yoo + 1.1 ¥m +
(4B 0 Yo + 1.1 Yo + 1.1 Yo '
TEZ* (RENR) 0 Ym - 0 Y¥m + o Ym +
FTLFrib2?r 1] m * 1] m + 3 m +
Cassia tora 0 o} -
Chenppudium chs, m - chy m + chs m +
amarant icolor us us ns
C.quinoa chs, m,chs * chs, m,chs + chs, m,chs +
na ns ns
C.copilatum chs, Ve + chy v + chs, ve +
os s s
Fam (AWES Wns, che, W, + Wns, chs,Wns, + Wns, chs,Wns, +
War faint m Wnr faint m Wnr faint m
(Natignal Pickling) Wrs, i} - Wris, s} - Wos, o} -
nc Wrr Wnr
(Chicagp Pickling) Woa, 0 - Wria D - Wna, 0 -
wnr wnr Wnr
ez ¥F27 ns Ym,m,n8 + ns im,m,n8 + ns Im,m,ns +
Te 0 0 - 0 0 - 0 o -
E) IoHaOE) FR
YHFELCA 4 TIHAMV-By2, AMVByl& A Kaa¥ s (ERGwEE Bk, FHNIEL) T

MV-Kl, AMV-K5, AMV-BE T2, HigdREsmnitE
FA 2R RERERREOR THGOALERL,
FORGICRI oM LERMZES S (BRI, 12) |
4% (SH: HiRESE, BKAS) TEEKRELILS
GRymBeF 4 s 2L T34, AMV-KL, AMV-KS,
AMV-BREBREC BB TRIEEEL ;. a0
D CHEYR BWThoBTb2aRRT I 2o
LB TREFRTBE LM, KEL MM O
W R= E;{E‘D Faf( S}J&l hiihaftbDizd7hH 5.
4o v BRGEOREEREBRI T 5700z, KybT
REREWOHOEAREEREL L), 1 YSF YO R
BrhFhe~10BGCLT o> BEL L. REKK
ALTBEEC LT L O, AMVBy2, AMV-RyI T
BEREES L U0 2 EREOIER I RARZRME D
ot bbb, #HER . BKY . ®BKF
T (EegRR B/ BAREW) BEEEOR
hagR, ATRNSSHENELS, o E Y
17, AZERFIBYV, KFE . Sos5470

HEBROERIBVWHREACRDOLY, DYOLS
FERBHLV. RES . ‘TP, ‘byT7ay
7 BguwthbbREORKER L LhLESEE
MR SHEEPIIRBEF A ERETTC
EiLREb oo AMV-K], AMV-K5 AMV.-B
BHOVEA vy REROERECHEZL£8/A (o
cal lesion) OAELE L, REMOZRIZHoNUM-
1o AMVOUL U2, NI, S, 82, S3, 41327, #iH
LMo AMV K1, AMV-KSB L OFAMV-BE B H O
RIEETRL, Chot@BHELEDRL

Ty M4 EeTREDHRKTL, L 2HORUOER
RoeH1EF ) afi™ B oh 285 RHERER
BExnIh- 1,

3) HitHth O AMY-By2o &gt

BII~10RICRT LA, AMV-By2ge sy <3118
B OEEB0~65C, 1057, MHERE) YREFET
10543, ETFEHIRSCTI~4ATH» 1o




32 1999 WZNAMESSTHRFARDS B1355

P8R AMVORRICHT B T I A RRBORE

BB AMV-By?2 AMV-KS AMY-B
T | L S L g L 5
107 +++ ++ 1.1 0 1.1 0
B&E +++ + 1.1 0 1.1 0
HHEAXEC i+ + 1.1 0 1.1 0
RAT ++ ++ 1.1 a 1.1 0
AR ++ + 1.1 0 1.1 Q
Top—Crop + -+ 1.1 0 1.1 0
e + e 1.1 0 1.1 o
Bountiful + s 1.1 0 1.1 0
KAH27% * —— 1.1 0 1.1 0
E) LEERK 28K +~t: BBHA, REBLCAFHAS, RROER

LIEAS 2BMAEHA ORMREL BREE b6~ 10BHERHEL 2,
Byl,By? HUISRME LR2SMCRBEY £ 2 FRAEE L 2o,

4) AMV-By2o Hi T &2
AMV-By2ii BRI L e X O RFEEN L, #12em
DEABIZ A~ T 125 EEL, 875 2A
ZFTIHETHERXRO AR, REETTRAKE 2L
Hbhtih -t TOILIEKORELRY, Ky5T
BLUHH YR LEEL, o108k olEizAMY-
BEERLTI A 20THBYRABALER, BIET
oA VAREREIY, RETHRAMVBEO+5
RO EROJBY T, AMV-By2i
Y THBFERLLVW R EEDNE,
5) 77277 BF42 94 LaAkkBoTE
oy )
ENFLRTEIIC, AMVBy2E I RY IR EL
1AMV BB L UAMV-KS & OF- 35182 100% TH - 12,
T, CHERVThGIRERELELCNG,
6 ) MHRK
AMV-B, AMV-California#k'™*™ & X tx AMV-By2»
L % R AHEOEFTEREALRICR L7, REK
REZNBOZREDS OB T, AMV-By2o H1
FRRLEEERALLELL0TC, LkoERC IR
ERBRAHCRRL SHEBAL 2. BRE RS
DHBRIE~6ATH -1, BREBETRESHICRL
k3, @S LCHREOARIC & b EBER RO
frEHRLEH LWIhb | RONBSHLEET, 204
Xiz@vont, BRABOEARIT IR b1,

TY o4 RO
WO 2R3FALEEL, EARBNEER E.
260nm,”E.241nm (F.max. E.min,) =143, E.260nm.”
E.280nm= 174D %R L, ) HEHGRTHITHT 5 /¢
IBRUYHrRERLARER BLURELENRH o h
to

B) 94 MAKSLONE
B I v2%5A<) Yy (1%) TIOHMEEL 2
B, 2NF ¢ TRELTV, ETHESHE (JEM 78 52
SoTHELR, BR2UTTE L1 &5 1215#17~ 18nm,
BEAH2~6inmD P ARBBORNFEFNED ORE,
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L BT TRk
1976.4. 9 s | MURATRE | M (v 2k “ g TSWY
” # WL | KEHEE ( 7 ) " " TSHY
1974.6. 5 BUATFREE | RENFR " " TSWY
[er) z:tﬂ:}
1974.6. 9 HANTEH | Frv(ERD " " TSWV
QLFES 3 MV
1974.6.22 wETRE - (R ERELT, AvHA.| 7742 (Xanthi ¥ . BY) . TSWY
Bi#, #it. LN glutinosa . B, flovidana .
. REOA LT EF:, Coamaranticolor . D stramonium,
Heo R Y Fw A, bw b, Few,
Lo Fan, bEaAS L,
NT-IAR R
1976.6,29 fih | EREHAM | Mg 25 (B ” ” TSWY
1574.8,22 th | AR E Frvir(E R ) " ” TSWY
ICALA-S. F )
1574,9,12 WR FTVR “ ” TSWV
(2R
1974.9.25 JNARRE |« " ) " ” TSWV
157 .12.7% | ‘Fg - - WA W " MV
1975.1.14 =WHLEEE | FTVR WRA T, L EHA, " TSWY
(GG ALY | ELE, BB, LS
N, REDLEEF,
HOE
1975...29 FKETHEE FIVNR({B K } " #” TSWY
¢ ALE)
1975,2. 7 WRTBEY | WK ( u } " " TSWY
1976.3, 5 ¥ o ilth - - HEX €, ML, .| #7923 {Xanthi RN . BY) . TSV
B VETA, AN Coquinoa
1377.2. & BRTENR | EEnm AEHA, €A 2| #/93 (Xanmhi NN . BY) . TSV

ik

Wowd, P flovidana
D, stramoniuw, C, quinoa
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HEWA A\

1977.2.25

1977.4,18

1577.4,22

ar

”

1879.1.16

19794, 7

1579.8.23

1580,4.23

1980,5.22
1581.2.10

1981,10.9
1981.12.23

1982.1.7
1982.1.13
1583.2.24

1983.3, 2

1384.1.30

1484.3. &

F

1584 .4, 9

1990.7, 2

B » it & i E #*® K ¥ 5 & S ANZR
EiRH - ATHA. Rt F292 (Xanthi NN . BY) . TSHY
Va3 A, P floridma .
D. sivamonium, €. quinoa
AN - €¥s 5. Lih, ” ™Y-T
Hg® 7L 7L HEERA R
= Ll - EEAEF, AFHS.| 752 (Ranthi NK | BY) . TS
L4 SFTA R FIYU, bT b
P floridone , €, amaraniicolar
b, stramonium
” - ¥, B, b " THMY-T
ROREAL
” EWA T, PPHE., " TMY-T
LeLEBh
WARTRE - RERLE, EL X #¢{2 (Xanthi NN . BY) . TSWV
3T A, C.quinoa
WRAAEER - ERLE, ERU " TSWV
h
PN - AW, R, IREPA | 777 (Xanthi NN . BY) . TSWV
oy L %, Wb, AW 437 ¥, P lioridana .
C. ameranticolor
o3 Lo - REBT oI5 F290 (Xanthi W . BY) . ™V-T
Ry i & K.glutinosa . /374, WSO
AFEARREX
MR T P IF - ” " T™MY=T
R R - THE L&, BUE | #7430 (Xanthi NN . BY} . ™MY-T
¥a 0 4574, Camaranticolor |
T FIRNE
g - WA, WE u o
WRTREN [ 2FELLL A2, B, ®| 772 (Ganthi W, BY) | Loiis
= RAi€ N.glutingsa . ¥ 37X,
bra# S, Poflordena .
C.omaranticolor . T AR :
I -giek T 35d # " ** i MY
» ﬁl,]_t ” ” if oV
KR i ” EWicEW A 7. K| 253 (Xanthi W, BY) . !tm
i4 Bz K.gletinose . V37 4. C.quinog.
D. sirvomonium |
WERPEE - THA 7, LEN, " L CHIVHREY
BEE. WERT . EBrSH
HMEMIOET
kR ” BuOEsy oy B, u Y
FERLE, Kot | RTFIRREE
[ 3
FE ¥ 102 4, FE. " MV
X
” % " " MV
MART - =AY # -3 (fanthi NN . BY} . v
VoA, P.Rloridana | C,quinoa
L= 0N WAL 2, FE, R £/2 (Yaothi ¥ . BY) , MV

Wi kB ies B
AR

Moglutinosa . FO I i
P. flovidens | C, quinoa,
0. stramonius
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HAROHEBBEI U THEORENH ShicRML T
wWihEEba.

Vi #43ZZXF74 N (tobaceo rattle
tobravirus)

1. §ICETERVEIUVUREELR
bhHEFBIZ 22 % % 4 1A (tabacco rattle
virus : TRV) {2, A (19641561870 a5 « il
(1967 Lo NERT AN, RE IR IRBTER
AEAEFEIEMG, v 3R FE LGB AN,
WMoy aBAELLERE, FRHCERRELAL
TR, BREH->ARBEBLUKATOZE, 3.
BOueSA 2G5 E2HL, ZOoHERBIAORTER
L., MLWERERT (FRR16) o i dH 5\ IR
DLDTRROTLAE L, Thiip-~rEohloH
PEESLVIKMOLEEAL, BOAENESA S
NTNEBEE-TO OB SKIIEERABNDEAGH
3, BROAZEERK AK-HL (EHbhTEORH
HuEsin, KcRbhizE &icid, (FhrEt
BHr0RRXLVER, H#EHI2VRAEBRDIZT 24
T3, BtRAZHPERoORRCRLAT, TH/REDL
CRUhABEEETE 483, ], BREOLOT
BREOPEGCAEELETEILHENDT, ¥HEF
RELTOZALLOUERETTI L MBS L. 1%
DEAETRBEDLOTRERLEBERSRT, RN
NEREEDTRERTHAIENEVN BLVHO
THAEFBHBCHELTHLVTLAZEAE, 70
ATRLFLLERY T, BROLHICEULETKRD
NACEemn5- MITOEFRIAKT 5L 5@ 3 H
REBLT, EuboTREELERR DL, THE
ARBEAFERLGAI L5, hREEHSZ WL
FHObD TR ENEBILGATHEREHI I LAEE D,
MEEEs SRR OREEOERS ity v
DOERICUAAGB N, BAFEETAILHE
WORBBTHL, bW TRERREAMEL 72
B/TH, EHM A BMA>F-TEYTE b H
AN, EETHIOLSUFKREERRASAT L
LR Y 7 AN

196B£E 5 & 19THEIC it TR O RE R N L B 28F
CRLb 2L RO 7SIt RENEDH SO,
TRETTHISTFEL CR—OBATERSRE L T
HES3THE,

2. RBMEELUAE

ERILB W7 2EZ T 04 LR (TRV) HBEIL
BRELFTIICHMORS 2ho3RLE-bOT
Fh, HEELTTRV-HSN (Fd « 1967 £ AL
fo chi b lidE, WHET~0EBLR, 10
24 T OBTHAAFOE. TRV-USNILNFEE B V210
BRELEERE - TTRVERIEL:SDTH S,

A8 EtHE, ¥t 'KybT OMBIEEL,
FOERBRELLTOEBRICH V. SEANONE
E2ENBHEERTE, 5%2 Ky5T OLBRPRE
1) wReEmRk (0.1M. pHT.0) THEFHL. Fl2cm¥ K
BTETHRA—F5ves (5004 v ¥ a) B4
hpif, GEEBERRCRLT, SThodEEETE -
T BREBCRDE L b4 BOoBEMEAHY, BT
MAT2ELLOEBE Ui, BRI 4,880 L8
Bigd, SEMELRLERE TN -1, ZBE 2T
W~35CON T ABETITH -1,

T4 AN, B 4~5AKN Yt Ky
57 BEELHL, —80CHF -7 72 ) =¥ -l fH
LCRBRUA TR -1, MRBLSR0 Y Y BEHK
(0.2M, pHI.0) EEICFEVF A ¥ —CTBRL, 7-X
FARTABLE, COARIL2ERD OO T LA -
Ty =0 (1 1) RmA, 4TT205EKBL
COMESNWOG, DARMELIRL, FEE -20TT—
Wk L, FIM¥ %, Beckman Spinco Model L2 8
LABRERHCT, SEERLE(DHLAL, BNy A
MAEEI,

TRV-HSNOHMAE R, ¢t CLATHEEREELE
Lo (WAL« pH) 2BV, ESETRV-MDIIZ2WT,
% o £ L X %DIFCO incomplete” ¥ a/¥ v b & HiC,
KR HEA S L THUME 2 ER L oo MR,
ST A LAEGRKEE L, BRAEBLURKLBET
Tl =1

BYI M LZAABOC, Yoy Y27 Bk b ?
HF4 7ROFLQROAD TV 605N TE LT
HHc20 T, SFEME (JEM TR BEL/, &5
i, U oMEERE (0.IM, pHT.0) 10~40% D L s 8
ZMA, Spinco SW-4le =7 =%HU0T, 8 EL
40,000rpm, 403WEifh- 1. BLEOHRES 5 2%
BCORERSMET7 2 va vaml, SR LE
HeWEEAREL .



- RBER
D) rHR BRI & B B OGS
HV@OHSN, [H, TH, MDI, UD, CH2, CH3, MH
b8 5 MEvkE MDY, 7 2 13RE S & UNo-
w2 HEER L EREBIRBLUENERE
f
HEMORIETIR, TBECL-TTA4~- (3 &
MR RE SRPE T LA, 34b 5, TRV-HSN
RV IHR 2GR L TR, #iZtop necrosis® 4,
D2 2SR RERNBLUE S S 7ER
L (BORRIRI9) o Bt - hHOEE T, TRV
meERRplLEwWEIhiYy 3~ 4, £r=F01,
AFVOREAERT, hoaMELSHTALER
FIEVHoMEN - CHIEREORERR
HeERITHIE2RRGT AL RRT OO LEDN
FoOM, 2HBEETIRAMIC E Prysalis flo
i, Datura tatwla, b2 A3 Y, Fd vy g

gy § k- HERRT @AM HY, £ v, Cheno-
rurn amaranticolor®id b, BPE LT VMR L +

RO VBRER F/ o, Ry, ANVTIT7~BhHol,

CERL, +§ F-—FV 2 RROBHTCTRVOEEENE LTH
Youuk B EHBEOREL A, QEENICESL 4 &
03 S NS A TERERL, BBEOYI A RERBLTY
EEA-20CH 27 756 vHALEAEFELLV. GEROBY

© Modal L2
AL, B

Lo TMVIERR LW, Q&R hE, BER
yVIELLE6EF LTINS,

v o Bl £ U Nicotianal D IRIG Tk, TRV #
CEBERFAEACIHYONT, $BELLEVE
LB Lot LU, EHDVIREIIE -
Wi ENA G, # XL/ TI Samsun
lolme's Samsun” ‘725 F ‘EMN BHRAPHL
PRSP REECITHEEL, BoAEL2D L
T bzo~ IREABRLEC, EEES
IHMEANAFEET RN TORSEEN 1, LDL,

RLBRY
/-MDLiz >\

FrBick

BERILE -6 EoNEcERLB5R BN L VRRE
BELs, L. 208D 'Ly 27228 ‘-1 -2
~40% @ L Q5T ‘Xanthi'  kE BN CBW 'BE

L BEARRE REEMCAZRMELELALN JiTE0ohREMNT
DHEN S PMTE- 2, 2TOKAPEARICIXERK L%
HL, Bt P.. ERAZ 24U (FWERLTY ¢

Nicotianal® T, MNacuminate, N.rustica. N.syl-
risERWERHEB L {, Nelevelandii, N suaveolens
BB TH - 2, Nhnightionc3BERECEX
RIS UAERT, 2REBER LA N
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REER ST 5 OW | RdRm
1968 | B RFSEET Ew oA +
" EHEL R # ++
MR HME ” +
” T M EE R KaE b
# # AL # A b
" »  EENA s b
" # b kAT *
" »  doErE) by R +
“ i A B T Y ARF- A
" TRt R E w2 R | ittt
" v K ENR # b
” -1 1) A e
" o B Aaiibans
1969  FRAXACEEALR b
" CA R | RERT ” +
” | 2amuil i ++
1970 FIER AT i 4t
) +MARE, +oM0E, e DRI ENRE

20k RHEY/AHLHBOENRIZHRTRVIREE

ol £ F i 2 NN BME
HSN | Holme's Samsun | #H &) M ¥l 1962
IH R WL ’ FBET | 1988
TH ” SR AT w
ML e E R BT u
L " AL IR T A ”
CH2 by Z % FEE AR #
CH3 ” " _-tﬂm" »
MH " FIRE A ZET "

raimondii & N.solanifoliald TRV-MDIOERIL & - TD
A, BAECAEHMARE L, @I B Nsolanifoliald

2RRETEI BT,

2) MM
TRV-HSNOHM@EAWARELER R L5388
BemaRici L. TRV -HSNE TRV-IHidf D 4 B ¥k
ERRU-TBIEETRLE $RHhB I 2K S
Wk L BEEREATR L. BRERALEEAEK
L ARAMER T, TRV-HSNILM#A 2 L T TRV-
HSN, TRV-IH& TRV-MDIOBc hiiDEXZS S his
7, TRV-MDIf it L €13 TRV-HSN & TRV-MDI
Do EREY SR bt
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$30E TRVABEHROHIEEIC & 2 ZIEHEY O RIG

%A L A5y Bt = W O Y i %
L S R
HSN, IHa TR =
{hwn 28 N N
Hirh N N +
R ) N N +
MD1. TH. UD. TAE—
CH2. CH3,. {hiiw 25 N Yr. Ym +
MHo Hhrh N Yr. Ym +
ATFHRLH N Yr. Ym +
HSN. IH. MDIL, #4454 (BE=R) NIl| O -
TH. UD. CHZ, A T rTH N11 0 -
CH3, MHs (HMBXKFO)
HSN. IH, MDL. ey F=FUY 0 0 =
THo VI3 N | stN +
Physalis floridana N N M., Y| +
Datura tatula 0 M. N +
kA3 (EOM) N 0 +
Chenopodium amaranticolor N1l 0 =
PR A 0 M +
= =S o R N M N +
e b e cpes N N +
F Y 0 0 =
7iiy 22— 0 0 =

F) LEEHOR® s:280K% R: FrEDR LiEH
N: R EHA Yr: S B Ym: EBEY A7
N:BEAFHA MBRENS7 s:EAE OFHMLL

®IE TRVABEMOHEEMIC & 3 NicotianaRiEY DR

4 GG

&iE 2/ 75 (Samsun. Holme's Samsun, 25 %., &M) .
N.acuminata, N.debneyi. N.glauca, N.goodspeediti.
N.gossei, N.megalosiphon, N.repanda, N.rustica,
N.sylvestris, N.trigonophylla

hpdE 335 (Ev 2R 285, /S— b =21, Ky57. Xanthi,

KEE. B, B, 87E5%) .
N.glutinosa, N.paniculata, N.rotundifolia

G v a5 (754 bxo—), Nclevelandit, N.langsdorffii,
N.setshelii. N.suaveolens

R & WG

N.knightiana, N.raimondii®, N.solanifolia®®

) K O EZEBMLOAZH., BICHE
chE - R c ey L TERK
B O ETRCBHUAAR, TNICEHRE
* . TRV-MDL D AN, EHEICRHA KA, hoSMRIIERRELE L,
** L TRV-MD1 @ &AL, FHICESER

Ik L
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Lo RA G, TRV-HSN, TRV-IHO#E & TRV MD1
MEOHOBE I, MFEEMERE -, —
BHNELES, iS0o8IEREOBIRELTVWAEG
HEF 26D LD bhi,

3) 94 LRNTOHEE & UHRK

BETHEMBEETE, ALLL2TOSRERTRE XD
AusNTAEyons (k%) . 1 2ARLES

E IEHTH )
EEOEEE

B2k TRV HSNEMDI1DOLEFHIAHME (#AE)

L 1m i
oy A ER

TRV-HSN | TRV-MD1

TRV-HSN 256 2048
TRV-TH 256 -
2048

TRV-MDL 64

FopM EEXEMEICLITRVAROOEEL

AS : TRV-HSN fammiH
HSN, IH,CH3, TH, UD,MD:
TRV SN OMBL Y 4 b 2RI

BEIEAL MM 1 AT, &3 Vo alf
HIREDIANARNALEDR I HRRD, PLMED
bftfze ¥, Vi vy vBBRBLEINEFON
Lfl, MEolEsES Shi,

HFHEBEBE L 29T VAN FOEIDYHEETH
i L. TRV-IHiE, TRV-HSN#®, TRV-THITRV-
MOIBEORERNLGETH Y, £HEN500~600kF % &
i Lfze TRV-HSN, TRV-IHT 2 ER F5180~190nm,
AN THO~80nmO RHET L, EHFHE1DE-
P THACELBAS®, K P0gL LKL
TRV-MDI, TRV-UD, TRV-THTHR 4o FEH 2
HOR, TORTREIDE—-2TEH-ERTF, T
RV- HSN TRV-IHEEBEOREETH - 1205, 110nmi}E
L E—-2E, B20Y— 2 L L TA0~60nmD
AN FOFEET G0 Me - 12
LoBFERAONBOIXA0R v s - v 2Bz 5
Uiz, Had 6 3R ILTRV-CHIZ B\ T, TRV-HSN, TRV-
[H&TRV-MD!, TRV-UD, TRV-TH® 2Bt o h
}2o £, TRV-HISNE. TRV-MDIE & 6 B FHS

lDE—-2%F L1, TRV-CHIS TRY-HSNEEX 2 W ig
TRV-MDIBERRU 0B 2 - %257 LEEBRIIAR
uﬂ‘ft) l to

4.5 X

&R, T8, &M, BARLUOEMB RO S <ah
LRMEht s IELZF L A2 (TRV) 8 SMikkic
2VTHEBRET UEE, Chiooiui 2 Rl
it ohif,

BT TRY-HSN, TRV-TH#, 2B TRY-
MD1, TRV-TH, TRV-UD, TRV-CH2, TRV-CH3, TRV-
MHASE O, BIBR7RAY—REGNLAE, B
top necrosis2 L, F2HR 7 Ay — i WG EL
TH MARETH, MRAEBELENREER 8, §
| B —NEERIR 2, v L2 FCit, 218
B 180~10mOE HF, 0~8nmDEHRFr S b,
HoHRENTRBIBLRLTH B0, 40~60nmD
BRFETODENBRTL O L BHMOE S, TRV-
CH3#Z G REFOR s —vi, FEBEoSEH -
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rooof particles

Pumbe
[
8
8
8
B
]

N 1m I XCam
Farticla lanpk

B27H TRV~ |H, THOYA W XETRON

PERL > Tk D P72 5 _h TRV R
SRLTOBHE, T4 - EEREEEF IO, &
%ﬁmﬁﬁ%%lﬁ&mﬁmn%Zﬁuﬁ¢6§®tE
bhhi3,

BREICH LT, #3135, Nicotianal® 20/
CHAREEHTZ6DREDSAL I, o185, so32
kS5 bz o—, N.solanifolia 3 RBHPER T & -
RORERGL I C &, Nhnightiana, N.raimondit
u%%ﬁ%Lﬁu:&ﬁmbéntn*%ﬁmmmmm
tiana, N.raimondit, N.acuminata, N.debneyt, N.glauca
B EUN repanda®RIGIE, van der Want? i & 3%
ayymﬂwﬁm&mﬁmtmiﬁéﬂ.:nmbﬁm
&xayywﬂmﬁﬁﬂhmléﬁméﬂhﬂ%o

MAPRATRV-HSN (B 1B L4 5 v s Bt o
WM RBUMIEET S &0, FTREL - @
R > THESN TL ., Harrison and Woods*™ (4 TRV
ﬁﬁﬁ%mm?47&#4»2&T§®ﬂ$m;ﬂfﬁ
U,H—UwN,TfUﬂ.75§W®3E@m%y4
THBEEEEDTVE. RERTHRAL -8

=—

1854 am!

Relutive Absarbance

23E L+ MBEDREOILETRVESEED

P - TAT A

TRV-HSN#i# 5« ¥ MMk ofilg & BERIEE T L,
TRV-HSNIRIM# & A BB BUENEET L1,
AVRNTEORFHTIE, B I BILTRV-ORE (77 1
PR &, B2HQTRV-VH (45~ Y4 88k) &
BLTwa,

NE, KPS BT F oL a4
BLLTRVIE, TRy - R s RBE 51 544
LAOT, BIBCALODTH 1, §72, 25 =%
VTORMBRENOREE TEME LTRLTVWA D & p
Hﬂ 1‘9 ;03 3: TJ at 1??,20'?.225)0

TRVOMBILZHMY. 8, VB8, SNEc-
VTR, $TREL - THOFMEELE R E 0, &
KBHILbRROBEEB TV LD CRE - 158,
TORDBED T2 10000 2 447219 gy 210)
A R T - DUl R AT Sy
BEFNF 2= 79 b uv 2 e gk 4
RABABENTOEOT, SBELEVIAADRE
IKRFERT ApENRE L,
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L PN

74
R

?Em%:bﬁﬂnswa9Nn—04wxﬁwﬁmaﬁﬁo4zwwﬁﬁ-%ﬁmmfamﬁ 47

VB 4ia3x50LX 94 IR (tobacco necrosis
necrovirus)

A SRR 0YR94NAORESE L URTFEREA
0] 3.

1 RBHHELUARE

s aEsETTHEES Ny 330, Z0AEE
DERD E 160, FIUERPOED ) Y BETK
(0.1M, pti7.0) BEBR/ % # ¥ 2 (5F : Holme's Samsun)
L RS RE S R 2 RUTRI SR
R L E - AR L B E 3 CHRE L UMER
DEEED, KEHI7 2/ —vic KD BMRHRERE
w45 (36 BH=R) oyERcElL. WAL
bEBAnREEEZ~3mmDAEFWAEELR, &
OPEREE CAREETORVT 7 =/ — LB X
) vMERREVHEERE Ry ERICEE L
RECH, WERLEMDAETHEEEL . COHHE
0 v REFEERTFEEEL LTERORRICH
Rt CONMMBETNVSNEMRT &z L, Kk
CONBBEORRELHBHEER L SOBIUKY
WA LR ERE L THEBGAL 2.

PR R ZemOEARBICHA, ¥ ARETH
T, FELTCOEERVWE, ERE - Fo v A EH
Wbt hodgicd . 24 AAOMRICR, Y
FERIATOBRRELERKL & LCERL, K
BLLE A% - 20T ks L, FMREEELR (Beck-
man Spinco Model L# fzidl,) 2 & ZEEDCED,
Birizy oo 7 bARBRCNMATRELLR, &
EROIEENEELTAAEE ML,

WYY A2 ASROT I 24 b (Difeo incomplete}
LE bR RROBRBRCENL. INBEAL, BN
14 19644F 105 208 ~19654F 6 H19H Wi B3t 5 BT »
-, Er1964F R LA ¥ Y R Rothamsted &, B # ©
Dr.B.Kassanist» & 35 X N2 INVIRMA SRAL 7o

yRaB LU Y EBEOEATN R, X HlE
oML, Fikick - TENL, BYAME JEM D
tL-THEL.

2. RBEE

1) REBO S <2 DR
63t i MENECRES N s <3 (G : 771
Fzu-) i, EENPPEL, HEROERA T RHE
EF LT, SO SIART EERL TERIZAL

HnE TNV-SNOTEEHIC X 3 FEROORE

ENE BB EHAEE LA
g8 (754 bro—" "

. Holme's Samsun”* . Xanthi®"}
Nicotiune glutinosa"", Chemotodium gmaraniicolor'”,
DFuya, R Ly (R FATF =02 BESE
MLLYBet) 4 Nt (RFTT L KA M
#&E. Top Crop. iLEIIl, BREK., RE. K. Koe) . 4%
(=R '), b FOT

EGET &L -l

HFETH A (BREE)

Y o rECRBAFHIERCE-TEND, 280LN K.
LRI AZORLERICEDLE,

fobs, B b A THRBED SN,

2) HEEgBi L s RRAMORKE

547, Nicotiana glutinosa, 4 ¥ 7 v EI B

FLEERAERRICRLE, iHZERR Y 1%
BUTOENLERTECAREAEFE UL, 597 (&
B:.754b1o0-) CTRRES~6HOMTTHLE
RERMcA T AL FLIILBE s A VTV
(O KECBLUARITS) BLUEFYY (G
2E-R) LBRAEOHANSLAL, EKELD- T2
B AR TaEMs - (KR, 21,

3) o4 AADRTH

7. 4 v (R HEAFL) O
HECTNV-SNEREE L, BfssHEbhgE4H
i, ThEMOMyBRte LTHAL L RRER
A7y ORI L - TREL, BRHORFIKE X
B RREAMBE L. 70, 75, 80, 85, 90°CH10
NoNBT, RERRLEYLEDThERIL02 (B
® /), 8,100, 1,787, 0118 09 2R L, 80
~85°C, 103 TRiEHED Gt

1. R EE  INVSNA B L CRTRREE
CawdrHERER 0N, ZRATREREBIIK-T
RIEL, BB YRESKEBRHELTYYY, A
sy OMERBLU A2 (B T3 I hxo—)
CEELTRRAEEAS, FORRI WO ®IA,
BELLCAOTHREESESD ohils, 0A%OK
TTRTIAZREREBINEM T

1) BRg 7 = /7 — MRS ORRHTE
Schiegel (1960)"0% X UKassanis (1960)%i, TNV
‘:ﬁﬁg L 9"\'3ﬁ@ﬁ%7 z/ — Bk ':o'ti.%b'p
NARNARESHE, 92528 ¥4 094 NMAHNEBLD
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34F%k TNV —SNERSEMERD 7 1 7 — R s omRE
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EMEAREFh 2R RNENHOEMIZL - T, B
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hAKFURBIhUp -k, EL 1 20ZFH A%
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THECELT HRRKEAMNLRTHEEHLIOimD M
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B EME BN BT ATNOEERES K-V T,
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BB E L o AT kthic, Fraction I protein
LBPhAHTOREGRER S & Fi R O Phyto-
ferritin® BRI F BB S, ChoRBEFME
WHSoHBREE Ay LA BRIERIL L - T
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AU UIBEN Y s LITEELEY X2
BiIRESH

Mg T, 22x20vA 9L 0X (INV) @
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SINV-SNOFEEEZMY, £ 7: TNV-SN free® (0. brassicae
%8 2 Efh & Campbell S (1965)'0' 0 Fik 12§t - THC
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BEFCRRT 20ATHBETR IV VOBEETH D
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LEBZHMY 3 AEO[kG L TH20RGBBEL, #
L2444y HE=R , f ¥y WEAKFD o
HBELIUFSNT 75 rza— ERLT, 74
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BAETE -, $Z v 52 (48 LRGN FEC
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ME  wv-ih+ O.bressicae | (Lbrassicae | BT FR
R LEA .
I 138 5" ] ¥]
19 5 0 4]
22 =100 (2~4y" 20N 0
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TNV-SNOEREDEMS L H .,
(3) TNV-SNO#IEBEE
TNV-SNRRE A v 4 BB %, BEHELIEE -
DEHERcnOMARKIL 1 KB E LAy 0 ‘&
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MBI —F 2 Y L MA L ERRE T -,
IIHE» 13008 F T ERMIElichi-T, 8
MZ@3HE L, AEETERIFIERADOEDY,
PHIBEY 754 bro— RRLERL RO
HEEHEN, GREBORIET LA, £ 4 4 AR
BERAOBMBERE T, 6HB2 Y 1 X HEY X
NEBRAEP RO A A2 BB X RIS -1,

H3pk TMF%%E#H@ﬁﬁXﬁH:ﬁH«m

o3 et
RLE# BCEgL | HEX | HEE
(LERHEM
118 ;| 272 972
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(4) #BITH T BTNV-SNH & IFO.brassicae® Fr fE
TNV-SNREO.brassicaeDEE T ¢, kst g i3 L4
LIty 33 OB 3800 & ARSI B
BHVENEOT, k#LEs 2 L2228 of
HOXNENOEFOBRT 247, A vV BLUY
Foxa 'Tidbzo CBELTYAVAORINSE
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Fa7E TNV-SNOEANSXONERICELIZTERLI (kD)

i i (g) BAEDNE X
nE | AB

| R et it & (cm) | % (em)
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i Olpidium 9.4 12.2 16,7

N
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11,4° [ 13,3" | 19.1
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12,0 14,6 19.5
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) 2o50E kDY,
sl NALTHEEELAD,

2 ) TNV-SNB LU Q. brassiceeDBPP ¥ a4 H
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MAMOBRR %R, KPBCEELL Y3 KybT,
TE3A4 bz o= OMEANCTIOEMEE L THE,
HEEOERE S UCRAROER EBERTCHERGIL 12,
WWNRIORT LA 'KybT T4 bxza—" &
INV-SNEEEEH —~ O.brassicuelRME A€ OO K I { &
~THFHE Y, THETIIREOENA SR (R
R22) o g COKTRBARACHY F~DOR LERICL -
CTINVSNAERic @& h, Robtiis 503 A%
KIBBEO P { ShB2% 5 h k. il O.brassicae
HEOBRLERAGRARER L REALVENBH NI,
AR ChPHROBERBERES N,

KA TNV-SNREO.brassicaeti L L1z ¥ /30 Ky5T
RN oBRHZHCHLE, MOABERHEH®EL, €h
ThEGBT I RE-DLF8emBIt#E L, Ch
HHELUNBOREREI 543 KydT £t
BRL, FEOKMERRKRICIN2DEFEREL 2,
RREBBERICR LI, BHEOpidiumX, HRE KRB
L TTNV-SNE#Oipidium X TIRABEEOE SHEM
anbnl,

3) yN3BLUEOHEMOTNV-SNic L 2HR
Ry ofF#x

Babos and Kassanis (1963)""id Rothamsted B 1 O
AENOREAEDC VT, INVELAHATRER
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BEX L EBOpidiumBEMBEAK E TR S 20%E
HioddtAtZzRddondh o8, TNV+Op-
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Studies on Occurrence, Identification and Diagnosis of
Virus Diseases of Tobacco Plants in Japan

Akira Upagawa

Summary

The virus diseases of tobacco plants in Japan are so serious that the damages
are estimated at more than nine hundred million yen. The present studies were
undertaken to make clear the occurrence of viruses on tobacco plants in Japan, and
their biological and practical methods for the identification and diagnosis. Field survey
of tobacco plants was also done to find the distribution of causal viruses.

There are 13 viruses and 25 strains in Japan and special emphasis was laid on the
identification and transmission by vector of newly found 5 viruses and § strains.

The results obtained are summarized as follows:

L. Field survey of virus diseases

From 145 virus infected tobacco plants (including 14 cultivars and 8 Burley breeding
lines) collected in east Japan (Akita, Fukushima, Kanagawa, Nagano prefecture etc),
during the years of 1963~ 1968, several viruses and the strains were isolated. The
plants collections do not include those showing typical symptoms of tobacco mosaic
virus(TMV) and cucumber mosaic virus(CMV).

The viruses and strains isolated from tobacco plants and the rate of isolation
were as follows; potato virus Y(PVY) 47.6%, CMV 40.0%, TMV 27.6%, alfalfa mosaic
virus (AMV) 9.0% and potato virus X (PVX) 5.5%. There were PVY ordinary strain,
PVY-Al tobacco yellow spotted streak strain, CMV ordinary strain, CMV mijld strain,
CMV yellow strain, CMV legume strain, TMV ordinary strain, TMV yellow strain, TMV
necrotic strain, TMV masked strain, AMV ordinary strain, AMV cowpea systemic strain
(systemic on both of cowpea and bean) and PVX. Some of these isolates infected
doubly or triply. Single virus infections were 72.4% and complex infections were
27.6%. There were two samples infected by two strains of the same virus. The
ordinaly strains of CMV, TMV and PVY were most prevalent and the mild strain of CMV
and the tobacco yellow spotted streak strain of PVY were subsequently widely spread.

2. Newly found viruses and the strains

1) Potato Y potyvirus

(1) Yellow spotted streak strain

During the course of virus diseases survey of tobacco plants, a new strain of potato
virus Y (PVY) was isolated from Burley tobaccos.

PVY was fairly prevalent in Burley tobacco and was isolated from 25 out of 40 collected
samples. Most of the isolates were considered as ordinary strain, Two isolates (Al
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and A2) caused yellow spots or yellow ring spots and sometimes neerotic brown or white
small spots on systemically infected leaves of White Burley and some of domestic tobaccos.
On Bright Yellow tobacco it caused vein banding symptoms same as those of ordinary
strain. Pepper (Capsicum annuum cultivar Takanotume) showed necrotic lesions on
inoculated leaves, and also on systemically infected leaves by the infection of all these
PVY isolates. It may be useful for differential and quantitative assay host of PVY,

Thermal inactivation point of crude sap of tobacco leaves infected with Al isolate was
60~65C (10min.), dilution end point, 10~* and longevity in vitro, 5~6 days at 25T.
Cross protection between ordinary strain as the first virus and Al isolate as the second
virus was complete. No protection was observed against tobacco etch virus (Riverside
strain) used as the second virus.

Antiserum prepared by the injection of purified Al isolate to rabbits with adjuvant has
positive reactions to the ordinary strain but the titer was lower than that of homogeneous
antiserum-antigen reactions. Electron microscopy of the new strain showed fibrous
particles of about 700nm in length.

Al isolate resembles tobacco yellow spotted streak strain (Tomaru and Hidaka,1954)
which was isolated from Bright Yellow tobacco in Japan, but different each other in
symptoms on tobacco cultivars and in properties of virus sap. On the symptoms of
White Burley tobacco, it resembles one of the isolates in Brazil (Silberschmidt et al, 1854),
but the identity is not clear. Al isolate may belong to the group of necrotic strain of
PVY.

(2) Necrotic strain

In Kagawa prefecture, especially in Shodoshima district, extensively occurred a
disease showing necrotic streak on leaf vein and stem, yellow and necrotic flecks on
leaves of tobacco plants in 1971.  The disease occurred in tobacco fields, particularly near
potato (cv.Unzen) fields, and caused severe damage to tobacco plants. Causative virus
was identified as a necrotic strain of PVY according to the investigations carried out in
1971-1972 at the Hatano Tobacco Experiment Station.

By sap inoculation, the virus systemically infected the following plants; tobacco (cvs.
Bright Yellow, Hicks2, Ky57, Xanthi nc, Bel-W3, Matukawa, Daruma, Kirigasaku,
Burley Mito3), Nicotiana glutinosa, N.affinis, N.alata, N.clevelandii, N.repanda,
N.rustica, N.sanderae, N.sylvestris, potato (cv.Unzen), tomato, Physalis floridana,
Pperviana and Datura metel. On these tobacco cvs tested, the virus caused severe
veinal necrosis, necrotic streak on stem, and yellow and necrotic flecks on leaves. The
virus induced local necrotic lesions on Lycium chinense and Solenum demissum A6
without systemic infection. Cowpea, Phaseolus vulgaris (cv.Otebou), Vicia faba,
Capsicum annuum (cv.Takanotume), Chenopodium amaranticlor, C.quinoa, C.capitatum
and N glauca showed no infection.

The thermal inactivation point of crude sap was 60~65T (10min.),dilution end point
was more than 10 °and longevity in vitro was longer than 40 days at 25T. Air-dried
leaves of infected tobacco maintained infectivity longer than 71 days. The virus
particles in partially purified preparation were elongated and thread like, 730nm in
length. Crude sap of infected leaves reacted positively to PVY-Al antiserum by
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microdroplet test. The virus was transmitted from infected tobacco to healthy one by
green peach aphid (Myzus persicae Sulz.) in non persistent manner. Cross protection
against other strains of PVY (ordinary and PVY-Al) was not complete.

From these results, it is concluded that the virus belongs to the necrotic strain of PVY,
The virus resembles tobacco veinal necrosis virus or Tabakrippenbriune Virus reported
in Brazil and Europe. The virus was also isolated from potato (cv.Unzen) collected from
the fields around the infested tobacco fields. This was the first report of the accurrence
of typical necrotic strain of PVY in Japan.

2) Alfalfa mosaic virus

Eleven isolates of alfalfa mosaic virus (AMV) were obtained from various cultivars of
tobacco plants showing symptoms of white necrotic spots, arcs, rings or chlorotic rings,
oak leaf patterns in the fields of Hokkaido, Fukushima, Tochigi, Kanagawa and Nagano
prefectures in 1965~1967.

These isolates induced similar symptoms to AMV-B (Hiruki, 1961 and Tomaru, 1963) in
19 tabaeco cultivars, 30 Nicotiana species and also other plants such as Physalis, Datura,
pepper, eggplant, potato, broad bean, garden pea, azuki bean, alfalfa, Chenopodium,
cucumber  Among tobacco culivars and Nicotiana spp there were no hypersensitive
host (local lesion host). Tobacco cultivar TI448A showed some torelance with very
mild symptoms.

AMV.By2 group (Byl and By2 isolates) caused systemic blight, chlorotic mottle in
cowpea (Vigna sinensis var. sesquipedaris ev. Kurodane Sanzyaku) and French bean
(Phaseolus vulgaris cv. Kairyo Otebou); tomato (cv. Potentate) and Lycopersicon pervianum
were not susceptible.  On the contrary, AMV-B group (including X1, K2 isolates and
others) caused only local lesions on inaculated leaves of cowpea and French bean;
Potentate tomato and L.pervianum developed systemic necrosis. As differential hosts,
cowpea, French bean, tomato, L.pervianum and cucumber are suitable, but there proved
differences in susceptibility among cultivars of tomato, cucumber and bean.

AMV-By2 isolate showed thermal inactivation point 60 ~65C (10min. ), dilution end
point 107°~2X 1075, longevity in vitro 3~4 days at 25C. These groups could not be
differentiated by means of the physical properties, serological tests with agar gel
diffusion and virus particles. On the basis of some host reactions, AMYV isolated from
tobacco in Japan appeared to be divided into two groups. It can be seen that AMV-B
group is more prevalent than AMV-By2 group under natural infection of AMV on
tobacco in Japan. This was the first report of the occurrence of AMV strain on tobacco
in Japan which infect cowpea and French bean systemically.

3) Tomato spotted wilt tospovirus

One virus was isolated from tomato plants showing symptoms of stem and veinal
necrosis, necrotic spots, necrotic or yellowish wilt, severe malformation and necrosis of
fruits, cultivated at greenhouses or fields in Kanagawa prefecture during 1974.

The virus induced necrotic and wilt symptoms on twenty species of eight families of
plants, including tomato, broad bean, petunia, D stramonium snd Pfloridana by artificial
inoculation used of cold phosphate buffer containing DIECA and young test plants.




74 1903 #0200 BRSO E MR HE 8135

The virus in crude sap showed thermal inactivation point 45~50C(10 min.), dilution end
point 5X107°~107*, longevity in vitre 6~7 hours at 25C. By electron microscopy |
with direct negative staining method, these virus particles were found to be spherical
of 74~86nm in diameter. The virus was transmitted by naturally survived Thrips spp.
There were found to be almost no seed transmission of the virus in tomatos.

From the results obtained, reactions of several differential host plants and host range,
physical and chemical properties, shape and size of virus particles, thrips transmission,
the virus was identified as tomato spotted wilt virus (TSWV). This virus naturally
occurred on tomatos in Hiratuka, Yokohama, Atugi and other cities of Kanagawa
prefecture.

From 44 collections of virus infected tomato plants in Kanagawa prefecture, 3 viruses
were isalated. There were tobacco mosaic virus (TMV) tomato strain, cucumber mosaic
virus (CMV) ordinary strain and TSWV. The rate of isolation were TMV 27%, CMV 32%
and TSWV 45%. Some of these isolates infected doubly.

TSWV was isolated from tobacco plants also showing symptoms of chlorotic or necrotic
rings, veinal necrosis, severe malformation and stunt, cultivated in Okinawa prefecture in
1976, by Tomaru et al.

4) Tobacco rattle tobravirus

Isolates of tobacco rattle virus obtained from naturally infcted tobaceo plants in Japan
were separated into two groups on the basis of their symptoms on aster plant, serological
reactions and particle length distribution. TRV-HSN group (HSN and IH isclates) gave
systemic necrosis on aster plant, while TRV-MD1 group (MD1,TH,UD,CH2,CH3 and MH
isolates) produced yellow rings and mottle. In serological tests, these two groups gave
cross reactions, Differences were observed in agar gel diffusion tests and in titers in
micro droplet precipitin tests. Similarly, differences were also noted in particle length
distribution; TRV-HSN group gave a bimodal distribution with 180~190nm and 70~
80nm particles, while TRV-MD1 group was characterized by shorter particles having a
length of 40~60nm.

Among Nicotiana spp. tested with the different isolates, no immune plant was
observed, though there were differences in susceptibility of the different species and
cultivars.  Vinca rosea appeared to be a good reservoir host of the virus.

5) Tobacco necrosis necrovirus

(1) Identification of the virus

From the root of a tobacco plant collected at Isehara, Kanagawa-ken, Japan, an isolate
of tobacco necrosis virus (TNV) was obtained in 1963. Vacuum freeze-dried leaf tissues
infected with the isolate (TNV-SN), or the purified virus were preserved and used for
further experiments.

Phenol extracts from the inoculated leaf tissues showed infectivity as high as control
phosphate buffer homogenate. Thermal inactivation point of the virus in crude sap was
80-~85T(10 min.). Inoculated cowpea leaves preserved in room temperature showed
infectivity after 41 days but not after 50 days. By the sap inoculation, tobacco, Nicotiana
glutinosa, Chenopodium amaranticolor, Swiss chard, French bean (Phaseolus vulgaris cv.
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Ootebou), cowpea and Gomphrena globosa showed necrotic local lesions on inoculated
leaves. On tobacco, cowpea and French bean sometimes necrosis became systemic along
the veins.

Antiserum obtained by the injection to rabbit with purified virus showed positive
reaction with purified virus and with extracted sap of infected leaves. Purified virus
and extracted sap from infected leaves also reacted with antiserum of TNV supplied from
Dr. B. Kassanis in micro droplet precipitin and agar gel diffusion tests.

Symptom-masked leaves of tobacco plants infected with tobacco stunt virus (TStuV)
were challenge-inoculated with TNV-SN sap as cross protection test. Number of local
lesions indused on the challenge-inoculated leaves was less than that of comparable
healthy leaves by 23 percent. The result shows that no specific cross protection occurs
between TStuV and TNV-SN, in symptom-masked leaves of TStuV infected tobacco plant.

Electron microscopy of ultrathinsection of infected tobacco and cowpea leaves indicated
crystallized array of virus particles about 23nm in size, in cytoplasm. Particle
like phytoferritin as filamentous structure and like Fraction 1 protein as an array
structure were also observed in chloroplast of adjacent cells to necrotic resion of infected
tobacco leaves. It need further verifications, however, to elucidate these two structures.

From the results described above, it is concluded that TNV-SN is a strain of TNV,

{2) Transmission by Olpidium and reduction of tobacco plants

Transmission of Japanese isolate of tobacco necrosis virus (TNV-SN) by Olpidium
brassicae and effects of virus infection on growth of tobacco plant were studied.
Resting spores of Olpidium brassicae with TNV-SN were extracted from tobacco roots,
treated with HC] (1N, pH 0.5) for 2hr, and added into soil or water culture solution in
which tobacco seeds were sown or seedlings were transplanted. O.brassicae survived
after acid treatment whereas TNV-SN did not. TNV-SN was transmitted by O.brassicae
to tobacco roots and homogenate of infected tobacco roots caused necrotic local lesion on
cowpea and tobacco by the sap inoculation. There were no systemic symptoms by root
infection with TNV-SN and O.brassicae, but the infected tobacco roots showed brown
necrotic lesions, and resting spores were observed in the root tissues both in necrotic
and healthy looking portions. By the direct sap inoculation to tobacco root, TNV-SN
was recovered at the 16th day but not at the 29th day after inoculation at 20%C.

Tobacco plants infected with both TNV-SN and O.brassicae retarded in their growth,
by the tests in water culture and soil culture at 20C. Fresh weight of infected tobacco
plant showed about 10% reduction compared with healthy and virus-free O.brassicae
infested plants. There were no significant differences in plant growth between healthy
and virus-free O.brassicae infested plants.

Tobacco plants infected with tobacco stunt virus (TStuV) were collected from various
parts of Japan in 1969~1971 and multiple infection of TNV was examined by means of
inoculation to some differential hosts and of serological methods. From some of the root
extracts of TStuV infected tobacco collected at Kanagawa, Nagano and Okayama,
TNV-SN like virus was detected.  From the leaves of these plants which showed typical
TStuV symptoms no TNV was recovered.
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3. Identification of viruses and the strains

The viruses isolated from tobacco, tomato and other plants were identified according
to the symptoms of several differential hosts by artificial inoculation in green house.
Tobacco, Nicotiana glutinosa, Physalis floridana, Datura stramontum, Chenopodium
amaranticolor, Gomphrena globosa, cowpea, French bean, broad bean and sesame were
used for differential hosts. The new strains obtained or some representative strains
were ascertained by host range, cross protection tests between virus strains, physical
and chemical properties, transmissional tests by vector, serological tests and electron
microscopy.  And biological and practical methods for identification of the viruses and
the strains were authorized. '

From the results of field survey of tobacco plants in Japan, it appeared that the
distribution of the causal viruses, Based on the results of these studies including newly
found five viruses and six strains, the methods were for authorized the identification
and the diagnosis of viruses and strains isolated from field tobacco plants in Japan. It
seems useful for integrated control of virus diseases of field plants which yield loss
associated with several virus diseases.
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