0000000000000 D0O0000O0O0O0O00(TMV-
OO0 O

0o gooooooogd
ISSN 00183415
oono gg,oo
gg,oo
og,oo
0on oooooood
0/0 830
oodon p. 87-99
oooo 196401 301
gooooobooooboooboobooboboooooobooo A° :
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ U IKnow IGGH"-'

Secretariat



P2 oM LIc 2o =94
O —Flk (TMV—

RE EF

rEE LA

774 A
L) it2WnT

R (st

A STRAIN OF TOBACCO MOSAIC VIRUS (TMV-L)
ISOLATED FROM TOMATO

By Nobuyuki OsHiMa, Tadanori Goto and Rinzo SaTo

I #

i

EERBICENTE=— A2 kS b~ PR
BERBAB LI DONT AT ARC BT IEF 4 2
FAEMEM TR DT e e, —IbBILIC
S%F%dnﬁ@&h‘kMHHMGmivrj
Do

FEF b= P BT HE L Z LD 58 1L &
D, DNDIEHEH S S AVE BB LS THE S oo
TELH, RECNGDECMENTENFS, 7 9 4 1 =
IKEDBDTHY, hOMRENILL DA 1 72
DRIk f&-'r\fl‘/l‘ WETSHDTHE D

EIT DD TIR—EIR LIS R I k> T
_:umf@ﬁmm%%mm

¥ D
B3

LTS T B

EPpDl. o U)
N%LLV@#
T DIRFIHE U7z 1% 3% 11y 73

BoSTBPFL 7 N ZD—FHE TMV-L =50 T H
H¥ 5.

WO AHRFGD R T s KB Bo Za
#£425,

oI +P2h . BFSIB0RE
RREDA I 2D

19616E, HBLBLIN TR SN TOS bv FiEL 28
DIy DB A AN TS B B DERAC A b I D &
JERABDLTHY, OB E &0 i o )

..,sz, HDSVIERD IS ICH < D s 17
PR E Y, Ko EsBmbh e aoifce 2 h B
iCh /,’7 LATHMABE U TR MBNC S Nicotiana
glutinosa, N. sylvestris, LR v 2,83, BFFE Hi
(TMV-C $ CMV phitjlio7w) BLTEE [KF
CHIHEIE L, o 2 OB Ao e s L e

OB

VTN DRI BRI RIS L 55 th5 1A 5 4

‘.jJ@quwj;bh T TMV 05l (TMV-0 LI
4) % TMV- iy L LIL DI AL B A v 2 ps ik
i bd 4 Wiz TMV DAt w4 w2 §BIEL T
LD THSe COBRMDOREMIT DHLRvrsaDIB
TRACIK A OB OOEBE AT D 2) FEAT I ic
JHFES 2L LIOW(TMV-0134:%3) 3) N. sylvestris
CIFRRE D A 20 L, E8ERERL LN & ET
Bo (GF1EBR

EikoaaiEos, b PHRICSEL Lic e A o
e & e D WBEELERR % | f 18 D TA AL B IRk D 1
Hamd o4 anpisiii.

Tl MEREHIY D &= — o TSR LA St
CFclids 203 EmILE D b= BN L 25 0 @
BOIC O T b S A L 2 FH L2 v o350,
BIUHT [XPC) cREOERE R

N. sylvestris,

H Ltz |
OSSR ORI & S8k TMV 0 3 A5 b

T MO LTS EERIETI0THIH, o

TYA THHT T TMY QB—DFRHICEDTRZ DT

WBHEROANBTEIHMSE 2 EMEBEZIT 0T

e L5030y TMV Fikrs Sk

TH2TERS b= ML
MHC X 2 o ik,
PRz b= M TiE b 2 3 gl
R W NN A DY el O e
/F 2Tl Ba

5 TS 3 (0, 0 BE

DTN

I HEEDCHT HEERLER
EBH S SUFE
HT LR
— I VX LIk

1°6li‘r3_l:>"[34’:-"r‘¥f ’/HE%;\'/;-:*:TE‘:’J‘
AL LB L, &
LT N. aylz)esz‘us [ ’,\@[,, 7))

b= M DREAEY




38 BRI RUTS I Chry 835
Bi1E =¥ 7ciorcBE < + 2 b OB C. murale : J:HE
e T I , - B\ oM, £H i&
FRE D di N glutinosa [0 IR N, syluestris ¥R memu 172?157%&;5-@%
ol | A |5 7 VC—M,WN _ HORLEL, R i%b”
B 5 P ” . DT RN & (R AYER
V104 5 , , B TMV-O {3 PEFE3E (TR A 2E
A, 2ENIC HERE
A 3 i VC—sM,WN - '£5@%ﬂ”i?@#%%
B " ” |- imfpu:» Sf e
ol IR . i mevi-o . WORBRIEETH S (Y
b ) {1" VC—M,WN - WI,Aiﬁn
/=M VC—M,BN Mo Bdo [H 7Y V3
- A 1 14 VC—M,WN - % VJ,; '_L,Lﬂi?’
B 9 " " — RSl I S HEdr s v IR LAY
w-2] B ° u VC—M,WN - - Lo TER O
N . . — | T TMV-Ciehsmcl J‘
‘W3ﬁ§WN u i SoTERBR LTS
w-w| B 7 1" VC-MWNS /M - - Gefisd, RIS o8
(2H0) (1 M6 N. glutinosa 1T b
S ’ VoMW o e ¥ LUETE L 7 b bt
&l 55 Hofe AT TMV-0%

Itk ER Ui,
HEIAFC] ¢+
TH D 5 &5 RIRFEER
Dt mDtze TMV-0 (3
B8 B NEHERE S AR
FeH Uico
R M) . TMV-~
L, TMV-O & &38h

) AL A | - 3D T L .
et OFEG A R EARE, B. BEMABER, C. BEEFCE v Bk
BB GERKEOHFE, D. W LEHE,
{FRI N cEYORE S VO, BERElR, M. PO, WN. IKE—# 6o 8,
S. ZEiE, BN, B&dHE, /. RPEH.
LRy FRanb0b U
¥ oopw i pACon TR B L ksodk,

REPNT RN BED A L FeE LIS T E 2B THSH A5 saDro

— DR B 5 (A & & TAERSEIC R AL Lice 2 tﬁﬂgbrﬂWkEmAinZMu R
NESSITH LAY 2T T BORELCIEELTE S HU, SHMICRERETITALIDI LTSN, i1
TG Z M= 2 (TR O THEREANI0EER L2 booMH  12kiEc \@ﬁm@&@ﬁ%ﬁr'#b),,mﬁbéﬂ
e OPEF R BRI & U TR L fce PR ME DT3RS L > TEIEZAEL, cOFMICENHM Lo £/, I
EFREOIOEEONENEMLTENR L. 5HIDYA VBRSO 2 A2 U T TEEE (op-necrosis) 7o g
N2 TMV-L L33 5. F71o, s LTRBEoRE L, $5&EERMCGEE L TURENREE L. ch

T TMV-0 @£ fE>TRET It L. EEIEHTHERE U e TMV-0 & BIERHOERESD L
B OB BSoldyiETdEil LS R B A L EER YOsNFAY YL F ek v T HH 4 TMV-L,
BXOTELTH S TMVO & &3/ VB OB ibERE S 44 U, 24

Chenopodium amaraniteolor . 1t HE (ol A FERAE SR Lo tce
o/ S IR S e 2 U, 28I & T O B TRl F=bF [v—0a—7]1  HEHLTH6N {j’éi)nfo, iG]
B U BESRMERAED L, M#idda U T R & il IEASEELS L, B I NRB (L SRR S T A A, B 30
L, fi¥osiftr A4 chucid L TMV-Odf: m-rm$®4mwm%&@ma%%bbzanw\m

T rjb@r,'wﬁaflumﬁ TN INES Y c), el & A O TIEHE Bl E (0% Lo KIS Bz
mok (AT, BEI. WHEME O, Y \@ijwu Bo wpuuwru\



P bR L e N3 A Z 04N AD—FE (TMV-L) 25T 89

HEEEFSCL@E»2k (TERI, CHBLUD),
TMV-0 Z451 U fo & O TSR 20kE L A0

U, TEZEDSEREL L CRERCAELE Do, TMV-L Ik 2

OB EOFE LS L C Lidlimot.

TMV-L, TMV-O L ik

T D5 BIBEOHESEL o

TMV-L, TMV-O k& (CfeHhis i shen

DB AS R D BRI (DB AL ) BT BRI

DERAET UTce N. glutinosa 1T & UPEIT L 75530

TNOHELEL TS 2 ELDHAD S

TMV-L 56 3 1 8 (0 o 139

BES.D B A DA SEIRE SR 7, M6 B o 1 iy> c

KhELEHLeBER B TH >

=He

Nicotiana glutinosa :

N. glayca :

N. sylvestris .

N. glutinosa

7zo TMV-O (P Y & A fDFEIRTS < i%ﬂjﬁ%ﬂﬁrﬁ
2B L, RO THEE D S BB 3R ALk U fea
AZoNa [ o= ] 0 {EREEIC/N S OIS o BT

n‘j»iﬁgj‘"@;bié%ﬁ;{ﬁ At LIt Dtco N. glutinoesa

t) LU HEE L 7oA RS A S 1 o A v 2 sl & dare

S, JEETRIE 3 EtE T h D s TMV-O (3 i i pise I
jnJ_L Ui oicin, &8 M3 hinERlitedt, &
E U oRER, w4 v2mEilsihi.

Fo33 [P o3 {ERTIE T EE R S e L U s s B
PRIZIS <, DEBELIL 0B & & & U fs & ik

TH Do TMV-O LR3I Rl s 44 U,
S BINTIEIENREL o BRI 2 LT a2 L L
1o

A3 [H L] R DEIRELICE T
TS ~2mm ROKA L, 1Bk 3VIZEB I

EOAHRAIBHE S TR AL TR L L bic ko
WA (O DFERD K 5s  AVIR D IR L iR A /| L 3Ea 40k
Wl Ufco THOBERSIBICEH L TOPRIEDRE
JHPE LD, TMV-0 $ 1T RO ME T Lichs,
TMV-L Tk S HAEST L o L1 <, WA 7 5Ekiz
B LD EETH D (WEL, AZED.

FoxATRTA b oev—r—1 1 {EEEChSEB LD
BHERE S A UM E BERIZ <, 2h o o hm
5HELERLIchT 4 v 2 RE & miDrce TMV-
O ik g ic NRB (L A Bl LUy 0 TRERL, SR frs &
OREREBIDL U ((WRT, CERD.

Foxa [ v LRSI hRAEE S A/ Ly o
TRY TS L AR L, B85 L TR OEANT, o
LR O BRCP IR TR U e B fo T e L1 o Bl
RS F D Uico TMV-O [ZZENR I &3R0S (b4
SHTMV-L FZIZREFEOEREFA L.

Y OSFTHAA L RSO BB O OBHIES 4L
Fos S EHEIRIZZEAL LIS ot TAUITI L, TMV-0 5

MEREY 1 3 HEFEITIERS { S B IIcBEIRBI L © BRAREE A,
R THRCEELT SR U (UKD, BER).

W BFMEE

B RUAE kB R TR
HAV10~14E ZFB o £ 2 v 293 OTEHEOEATEICI0
HEOREMATEW LSOO EHER L, Zhzdl
DIMFEFAOBREIC teehTAN, I sks LTy —

H =S 2 TI0 MFE OLE I L, EBITASERKTH
L, N. glutinosa \TIERE L TEHEEAH -,

T ARSI T ER R A U i L A o) %
10f53E & UBME SEUC R THR L, Eidicpds
Wb EER YT R RIBICE B INE BB L
TH-stoo RTINS N. glutinosa THh—olzo

B R LRollTEBUARRE2~4ED L
BEODTHDo

i 2tk 12 TMV-0 2300°C T EMHEL LT 3 i
TMV-1,{385°CT At
FH5E5THDS (2

LR

rj lJ’
e b THD, OPRIE L 0Ttk

il 80 v B4 4 5 B

S W ("Cﬁ)
%%E\ét i [HEEL 60 | 70 | 75| 80 |85 | 90| 95
AA \ D FHk )
V—22 TMV-L| co | 0 | oo | — 0ol—1 ol —
TMV-O| 0 |0 || —| e | —| 0| —
VI— 4 |[TMV-L|co | — | — | — 5 ol ol o
TMV-O| oo | — | — | — |1,070 8| o] o
VI— 9|TMV-L| e | — || 135 1| ol 0| —
TMV-Oleo | — | | | 129 | 0| 0|—
) 1. FEHoOEFE N. glutinesa 263 LD

= SR T T o

2. oRFHPO IEEHIECTWEREEL T
BoMENTE b0l EERT,
R E m#mirﬁééﬁ%

N ?%RE
G i: 1: 1: 13
v s 10| 10| 1,000/10,000] HLOML 000
AB \@«ﬁu -\

IV—22 [TMV-L| 0o | oo o 395 40 4
TMV-O| w | oo co 560 46
VI— 4 |[TMV-L| co | o2 1,161 282 44 2
TMV-O| o | oo oo 607 | 132 12
ViI— 9 [TMV-L

© | — ©o 77 25
TMV-0| co — o 331 29 4
) AR 2 McE U,



90

TR TEIZ DT 1,000,000 (SFHRTE S D
TP BE 23841 L 72 A3,

> B D R
T E S IBEHRE R o f[ <,
TMV-L A U < EEDSERN X D bt (H1 33
2o

i L YETIZ 180 A A4GB LT e

L, {EMMA 'Z"\;’\_’L’]}‘é‘t{ﬁlgﬁ— /L :&jﬁﬂg’)o

EAx W B B R
I |
21 - U 10 20 30 a0 130
WA DR
TMV-L o o0 0 = ==} co
TMV-0O =) o 5] =) o o

E) R 2FCEC.

V AL ARFORE

EER B LUFE  TMV-L 2 TMV-0 Ty
Utcth o2 2 2053 OHM A 5 JOUNSON T 4 L 2
S LT AL HS— 5 T8 T T j‘@ifiﬁﬁa&ﬂ%lu‘?’é‘?
G5 L ST EREE 7,500 (TR fisi oL
TTMV-L I3 1,316 fi3°, TMV4n¢1$m¥ﬂ¥%JMML
7o

% B TMV-L £ LrTMV-0 3= o758 LT

3% % TH 280~300mu ORHRKF-TH Dfe A TMV-
Lgdémmﬂmhf#TMVO =i L TR RIS
fo Gl —21Y, MR, AsXIB z\‘Jlﬁ)u

VI RERERIG

SEHERUTE SHRMASE I (- a—
<1, N. sylvestris, %52 [H74 b -sn—mp— |
BLOY 23 THH AT, 200 OWEICE M TMV-0

10T
Q0
30 -
70 +
60 |-
50
40t

30

100 200 300 400 500 600 700{m)

BFOES
F1E TMV-L K-F o031

lﬁ%ﬁ’.{ Jﬁ‘ 1

B 5 TR $EE A

835

Wi o2 v Ao a B2 LD THRLTES, 8~27H
ﬁ,g@ﬁMWW$bLﬂbTMWLE£EL,_Mh
CRSIHHMOE L ORiE O HE T3 5 e 23
tuTMVJAMQiMﬁﬁJJZ/5N3£#M%?§Ofﬂ‘
Wotehs, Th74 b ~Neb— ] OBEITRFITHE
DIRFFFEEEA 5 DT 100,000 fETF R S L /2o
7, CHERBNICHET MAFCS 2HF LT TMV-L
DTMV-O x4 2 REERA RS L chiRET K
ML 72 G Ic BB & & ¢ TMV-LI35 84 (E bmc‘\am
TMV-O REHORFHREERET I LA2FIE LD
ThHde COHE, BHERRETMY-L & 513 TMV-0
WDz vamaEpliem EOFA R 7520 78
554 2 7T U 2.5¢ce OIRIE RN A Tl
L TIE>7c 0T, cheSBeTRE LR,
AL LTRTMV-0 ey £ 2 v¥m S RfkIC LT
fEofitdEBHTRE LWEMED, TEhoR 51
EHEOMET SYABCEEECIOBREIL, P4 A
% TMV-0I{Z k> TH 3 35/BEH 5 TMV-L i 4 i
L7

B R ol s LTEB LR, Biyoitih
D AN EY o8 xTHHFRBER L Skl
WL B IRITHETE U /o TMV-0 0 TMV-L (T4 5 {1 ailE
REFmE TR h D7, a2 51 LH: i
UCIRIFTEEE O Fs 13 1 o tce BT [T 4 b -

L — DB ST EIE #H HbT%if,mM@;
WIS OVEE T BRI R & b IR R 5e 4 Th 2
fohi, O um_L?‘@TMV—L X D p9EEl i/J\LET
Dize IS RICHEOKMIEZ LA (UKD, Chk

5 KB

b= MCHOTIETMV-L § TMV-0 & > &[4 51
EIELT DO TIRAPERIC X S8 Sl 2 L RsER
OFEEE AWM S T EMHMETH Dhs, WWRHEARIE S /e

-5 —THi&

{ Tizik

iy
90
a0 r
70 +
60 -

50 -

al

[ W
100 200 300 400 500 600 700 (i ge)

RFTOES
BIK TMV-ORTOREIDOSMN



FE RS GEL oo a®FA T4 v 2D—FHE (TMV-L) oo T
Bhix%x TMV-L xTMV-O 0 ERERG
‘ Lo 8 2 kB H
WY S 2 X ¥ OEE oo R M
viwAl A B |v4wA B H
TMV-O| IV— 8 [TMV-L| IV—22 | HBEL PO TES DSBS (DH)
Nicotigna ” ” — — B i
sylvestris — —  |TMV-L| IV—22 | IREL 223 RS (250
TMV-O| VI—21 [TMV-L | VI—11 | L 2 PO THECOHBMAEL (5D
iz ’” ” — — HE %\T
[R74pR—v—] — = |TMV-L| VI—11 | 8L 2 BUE RS (250D
TMV-0| V—28 [TMV-L| VI—18 | ¥ L /2O TR 0 A EIER S (B3
p 7 — —_ i &
YT AT A ’ ’ M " ) .
— — |TMV-L| VI—18 | ML 7o38w By RE S (RO
TMV-O| VI— 8 [TMV-L| VI—16 | ‘.4 < RRBEHFIM A2 4L U, BE TS, 30 &8
b b 4 ” — i Fid
[=—=rBo—7] — — |TMV-L| VI—16 | ®ERESR:, IRME QL RO IEORN LA S
NS TMWL%;UTMWO@JthL LEIRIER )G CER TRF )
— I E—— - ,
\ i
R = e 1 I i v
QJL i h¥
t\\g L+0 H+O L+4-0 \H+o L+0O H+0O L+0 H+O
1 73 221 38 192 10 85 14 136
2 44 237 40 180 34 260 40 135
3 61 205 54 280 27 222 25 192
4 60 230 69 116 12 90 20 108
5 44 164 53 184 34 229 29 122
6 62 188 45 87 43 325 40 582
7 48 248 29 98 51 93 75 241
8 56 202 21 119 53 111 25 181
9 54 139 39 108 15 54 23 156
10 69 157 52 114 45 140 28 213
|
& I 571 1991 440 | 1478 324 1609 319 2066
L+-ODH+OH+ 5% 29.1 29.7 20.1 15.4

)

L+OiTMV-L L TMV-O 0R&EHT, H+O @Ml TMV-O0REHTHELAC L &
To BFERET [RFC] OWEE

T T 1 N R\ Sl V7 T B 5 B L A



O
(361

147 ¢ IR TMV-0 %ﬂﬂ JLRES) & D R
720 LA LTMV-L
5 FZEM).
F7o, R TRTCI IS E 2 TR 2RO T2
6FKDE £ D THD>TTMV-0 OB TMV-L 077
TEC XD TIE~30% 1M LT B 2 & D (6
FEW)-

Vi TMV-LETMV-0 o b2 bslu
YLAVINRAEFTAZIRCEH
1T B4

%E&ﬁﬂ&“d:@ﬁ;’f TR & LT SR L

WML TR LT A L2 v 23305 1% 1em

DFA AT AN E—=5—THEx 1 FA 22440 1ce
DA AR AN TEN L2 b DM Ui,

TR LT <5 12D L es 4 2 2 & b= b
(== a—7 1L+ 22 v 253 ORI B
L., TMV-L £ XU TMV-0 &2 1Zh B o i L, =
DFHIAKRILL, avrE—5—T 1em OF 4 = 7 %1k
HFRBHE TS Lo/ U — LIS G- sy o
&, 48FENIHT 4 = 7 54 d TIT 2.50¢ DAGH k2 I A

K BB L, PIEIET N. glutinesa O 54 v
N 10>|4 P DT Ufze 2 D iz 2 o ilhi s
D EHEHTIGEIT RIS N D K5I e e J)':W;L.
7= N. gluz‘uzosa OFEFTED IR g f % 7 Tk
T EA, MAERE Lokl (BT A 3 =ik,
30140em) ITANBEEINCTE X 3~ 5 T/l sz B
PBEEA R Z foo SO DEERIFIT B 2 S MO ST

ERAEFEAE L
BT DB & L3RI ST (O

AL e R SR ERIE R

#5835

% R HABROBREIETIRIUVSEDELVTH
Do P b FA 2RI XD 4ENTHEZRBTIINT I
D S IC SRS AT TMV-L DA% Do Eni

2V AT A 220
[FTMV-0 A3 ml
(P 7R 8

56 H@F}l Y
ZTMV-L k OIEhEL
FEE)

HBHE, 2T

<
Ldinkaicl

i & Z

196 UELIRE 1T b tc b, M KOs, 7 iy b
DRED WA 7 FFICHEDI b= b S L w4
ZAXL i L v R oo i [j“'(q])‘ﬁ S TR A L,
N. wlvesz‘ns DTz sz VA Bl s V= s 8 il B o b= WA S

LAst TMY OFFFES BHTETS 5 2 X A0R &L
b R DEFA 2 FUZDNTIRI936E, FHlIE DT
HENTOEH, T OMPOTILIIBUZ B b= b
DIEDFRA A5 EBIE, Aoyl LTng ke
FDEFA FIFIZ I\tn‘fu LTkh, cOAMIZTMV-L |C
KU ARHA b= MIZF L LT &A1 A
G FEDEB, lfi’#ﬁi" DB (AU BN, 1A LA
270, RIS D0 G AR OBC W 2 mE TS
CERAEE P BN ADNL L ATH B Ttd
HH—D TMV DRMIC LD TR Z 2T S0 & 3 M3k
Mlcd 5435, DR NAEENT SO T (O EEEY

P2 AT A U e #in © 40k U 7o TMV-L 23y i ic #8500 U 7=
SHCRESICEoF B U 2B AL, Fild
FERE LT D XS W/ H 450 B B $ 9 T 528

FHLLZOMEMNLE . T, Hilnc koThlEs
YA A IR [Satton’s Tall Sugar ] 1T (3Pl

kg 20~27°C TE 1, TRNDYY o x THH AT 7 EGE/AEL, o
BI1#HE =S 2y P33 TMV-L 35 1 ot TMV-O o Bl
S~ mmEY T 1 T T
~ T TMV-L @
£ - 1 2 3 4 5 6 7 3 9 10 & i TMV-Or¥f
B T 5
EE S (%)
1 TMV-L  [* 4 4 2 1 3 0 2 5 0 1 22 440
TMV-0 1 1 0 2 0 0 1 0 5 100
TMV-L 48 | 47 | 81 | 115 | 127 32 19 66 97 | 102 734 410
2
TMV-O 17 17 | 22 19 31 8 16 4 | 24 21 179 100
TMV-L 11 9 1 8 2 0 2 2 6 5 46 306.6
3
TMV-0O 2 4 0 2 2 1 1 1 2 15 100
TMV-L 20 39 34 | 90 | 45 | 27 33 72 35 61 456 163.5
4
TMV-0O 34 33 33 | 46 34 12 27 | 25 19 | 22 285 100
) T PES A X P CHEE L N. glotinosa 3D ’&EJ

w J‘Zrbﬂ;hﬁﬁi“ﬂ{ﬁ



P RPBTEELIc SN2 T T A R D—Fh

R E SR

¢ (TMV-L) 22T 93

2T BT ETMV-L X o TMV-0 p7g

; e HetmRE ﬂ ‘ ‘ [ ’ |
- B | | | TMV-L ®
= 5 1 2 ‘ 3 ‘ 4 5 6 703 9 | 10 | & & TMV-Oicif
B v ‘ ! Dz
il AN ‘ | -
BB MEI | I ! ‘ 1 (%)
| ! |
1 TMV-L ™15 37| 48| 104 —| — 1| — \ —| - \ — i 204 | 75.3
N |
TMV-0 5 40 64| 590 107 — —1 — | — | — } —| 21 100
: | | I I
TMV-L ' 75| 104, 16| 601 129| 60| 196| 116 | 154 \ 209 | 1291 90.2
2 | ! ! . |
TMV-O | 157 | 50 107} 103} 116 | 44| 195, 189 | 285 | 167 | 1431 | 100
' | | {
TMV-L 641 99| 136| 135, 91| 126! 112 50| 106| 90| 1009 106.6
3 ‘
TMV-O 61 105 84| 84! 91| 99 138 |6t | 129 80| o947 100
| |
1 !
TMV-L 157 21| 50| 13| 40| 65 , B AT e 18| 333 41.8
4 ,
TMV-0O 300 75| 100| 38| 78| 122] 9% 1 40| 141 67! 79 100
| | '
| i |
TMV-L 48| 39| 61| 106]| 157 l 14| 23! 76| 56| 1241 704 95.5
5 | : |
TMV-0 50| 58| 56| 121 113 5 20| 36| 8 64| 130 737 100
| | !
| | |
TMV-L } 20 33 17 14 20| 12 24 J 211 8 19 188 95.4
6 ‘ :
TMV-O | 20| 28| 13| 25| 13| 2 5 a3 } 1 8| 197 100
! I

AN

E) Ff O FaAyssaF o cHELE
R R PR T A

TMV-L kif&’) L(/";)o‘
19404F (T (4 7R A, (‘Eix J:’D TS F8 4 L 72
b=t DOEFEEFA U REHRE S0, L)n BT
DL D AT “Tomato aucuba mosaic” LMD & D
LS.
Sl A .

)
/] \Ef%!i}"ﬁﬁ WIEEL L b b ARG AT TMV 0

2 2li
BRI I D TIR A EFWMELTHEN, 0w
A n2ZlE N. sylvestris ([ZDWTIERHETEH 588, V2
SR THT RN OA LR 250D 2 2 TH
Do

AEICENTS b= bPDEFA FiEL S TMV DX
MMEEESN TG M, TNODT4 L R{(E N. sylves-

tris OIEFIEICRFARED A 24 L, ERICIIE RS
fESIEnC EMIEREHRET DTS, T/, $5bD
IZDNTIRY 735 790 & DRFHNE b F#icisoTe
5;5L$50h4/ b N %m*htT%V®
o Dalzlemense" )@ USCHDRAWETT (D7 4 /R, ﬁl\iljﬂip
50D “"Atypical mosaic virus (TAMV),
77j—¢z"@ MacNIBLL (T otO Lﬁ‘ﬁwmﬁliﬁ@ﬁgﬁ k=
Y ﬂtTMV@ﬁ% ThivbhORE,» 5T/ d
@%a@g@&&ggﬂb@ﬁﬁﬁﬁﬂfwgo
F/E0M, BALD L3 AV 7 av=FD b= b B IO
DG RZEOREE Chenopodium murale n o 53HEL 7=
TMV DXEEHS C. amarauticolor % C. murale DFF

& MILLER

g

N. glutinosa D

Ko N. svlvestris IZIBTHREOSB2LTE 0 210 & s
Sa TMV LREEh, chx b= to ‘streak’,
‘enation mosaic’, ‘aucuba mosaic’ I FTrDERERAT

FRE TR & L ST “domiuant form of TMV in

ELTHHLTHEM, #HHESD TMV-L 47

BRI EOWRIT &5 Ban @v3 TMV b=

b7 A LOFMEHIROE D E MRt S T b

b FA 2 7 NT DG A TMV-0 (TMV YRR

KEES2 Lo 2THIDMIZEIN I <& 3D THS

Se T, BIEH b%ﬂ*ﬂty\@%m§,®ﬁiim

S ERNIG . EE G RGRTMV-L £ TMV-0 D

THEETH 20, TMV-LIZ k> TU9 5 Bk

FEITMV-0 35l LT 3 & % 2 2B Il S 1 2

QA TH DT, $HCETAHE LR S

BOTIITMV-0 DIFEEDZEA R S Hic TMV-L DEY:

E2 TR LTy 30 RBRESESTICRIREs s

#5 TMY DRt Us 2 L0 Us ORIZES 51Ty

mGitrﬂbrxjngMvg,”

SRR LI LR A5 T e

SiEGEL - WILDMAN (i TMV @ 8 R 4yFnilk 20

HEPT & PR BT DO THIR L, =434 SRS

S B, PG O R & Aty HgGM£

M—EE D EAREH L, D WITIMaN |2 L5

P b S RS AL/RTIRD TMV D 3246 (Daklemense)

tomato”

7 4k

it TMV DRfD



94

A Chenopodium murale O,
2% TMV-L gz (S8R
FE2TE UM R TMV B (&8585

B C. amaranticolor D5k,
TEOH S TRTHER, LLHED
A B DB E e PR I By A
7 1

D b=t (BE~—ryuo—v) H:LERKTMVEE £ TMV-L s

BEI t=i2bailicytoe# (7 v 4 va0—%4 (TMV-L) OXHEY O 5HN




B

2

PR P OREL IR ST REA S 4 L2 D—FiE (TMV-L) [T

A ForzvyAaDFRM
DE FaE TMV 3238 f
TMV-L H 58 F

VAR T FH & DRTRREE C AT R—v— g BT 5T ERIEEG
A TMV B fidne TMV-L % 858 U THIo
RTRHOE Cicd o
% a3 TR TMV-L ORTBHE

EED < 2bdMlicysaed {771 wa0—% (TMY-L) oOfFH

95



al
(=X}

e H e
e ML ~‘5Pfil

P bbbl icys AaEzF M e 2% (TMV-L) o214 =

e



R N N L

WEBRMET L BOBMNCENTHEN b, E&
MELEEm b, AFA=vrsh UC LEWE, T o0&
Kntemr b biko TAMV 7’))79 E o 2 BEESTEL,
B AIMFEST TMV 0% ¢ Ok LGBz L,
?‘/%LPWﬂﬁm%,bfﬂ D 2 FHHHED B &

RIRLZEERPSMIC Lo .

B EmRsf- SaB%T 5L BAID AR LTOG & 5
iTvAtwz tD%IfH‘%j FEDHTIIEHBEDY A 0 2 DI
PHINCERIER 5.2, Shdbsliificsdi o4z

“Dlo;mnanz‘ Form” ZEF 50 b ’fﬂ 7 .
HorMus ¢ A<z %’amﬂbt R, Barp D N. gla-
)\..U(D’\‘%/]’ XHF v (Radicula syl-
LR LRsopltdrd L

DIED HRFIC B 5 H BLER
WoOWTEZFELENRENTESS, co4h=xLzx5%
THTERY A NRERTHORED L B> T $HE
IIRETH O, 0, WA v aDBEET 7 F ok
TF U TBabRiTiE S B &I & ) TE I T B A (A
5T & ch/Jf-/J’)o

wea Mo, Hk -
vestris) Ak

L “dominant form”

X 5 E

BED b= PRISOESA 2L, KRER S 0EvF
l““l ]7[/7‘3«_ T U7k O A HERRE R B T 72 2 - #
7, F]351{T|7')>'o b b OBBICEGRE L, YAz v
INTCEERLETRE B 2 1B D B dH, N. glutinosa -
N. sylvestrzs RFAE /R, R [RFET] i
LI A w25 S N tce & b, ZREISOTH AR "‘Jﬂw
SIEE SN/ WA 7D b= IS BREEO Y A 4 2h
G ENTze NS RO OO TMV O
TRAS SRHTE & ALy

EoREo—TH 2T, TGS AT

= Mp oo, REE LB LT ML SR

(TMV-L) [z 2 TENZKED TMV (TMV-0) X4
Wi R 718200 T DM Z D A v 2 R IR D
AT Chenopodium amaranticolor <> C. murale |-
TMV-O L85 5ikaesdE L, b~ MR TMY-L %5
HEL 72 b= - EAREOFHR DT RESEA L ATD, v ABEIR
DRI CTo AL M+ b/ EBBREBOR SR AN M
SRS Z oo 20D T gxa [T uosL =
oY) [FTA4 b i BIUY V52 THA

A %ﬁﬁﬁﬂﬁ@@#/l{ Ufco F 4y [Hrey a3y

DA 7 i3, TMV-C R4,

:@:JL MoAE Y [HRAESAEAL vaxNta
Y¥aFavkVTHHA, N. glutinesa, N. glauca,
As83 [F4 0T | (TR TMV-0 23RO T8
Lo

SNaAEWL A XLD—‘-;ﬁTE (TMV-L) jzo\T 97

TMV-L {3 85°C, 105 JA8 TE I 1,000,000 £
TMT AR FEHLEE, 180 HUJ:%’/ TR MEA R
Dfe ERBTHME CHE URER, v4 o2 TR
KT, FEX280~300mp THD.

TMV-L & TMV-O MO BT EEM A= b,
A3 [RoA4 b= —1 BEOY
P33 T AN A TR U, WIhoB & S IEHER
B AETH DA, TMV-L B4 L 0 ndh

N. sylvestris,

BIROCFETMER Lo Fo, BER MAFC] @iy 4 vz
IR Ltfﬁ. L, TMV-Oiz X 3 R se i3 o
15~30% 2 A> L, TMY-L iz X 5 R (EEm S s i
e YR N Ay

P RMEE AL v AN aED T4 2 NOTMV-L

TMV-0 D HFR4RIT i DM <= £ T A, BIFHTE
TMV-L ORGiAF X0, BHTETMV-0h ek
BT L7z
P ED#ER S TMV-L 13852
TMV D—Ff 2 WE & i1/z.

P MzETE O R S

X Bl B ok

1) BaLp, J.G. and D.J. GoopcHILD (1960) :
Tobacco mosaic virus

Phytopath. 50, 497~499,

in Nicotiana glauca.

2) —— (1960) : Forms of tohacco mosaic
virus. Nature, 188 645~647,
3) ————— and ALBERT O. PAULUS (1963) : A

characteristic form of tobacco mosaic virus
in tomato and Chenopodium murale. Phytopath.
53, 627~629,

4) FARAL - KEET (1960) 1 ¥ F 4 277 vk
TIN5 TMV-CORIESTRE b= FDEFA 7 ik
DR - T - L 26, 235 GRED.

5) ikl Eﬂu #\m;ﬁ (1962) 1 YFARHF UM
ST E NI NI BN S A 2D —FRE (2
DT, B - fE MW, 27, 109~114.

6) HoLmes, F.O. (1941) : A distinctive strain of
tobacco-mosaic virus from Plantago. Phytopath.
31, 1089~1098.

7) Kwnicur, C. A, D.M. Sitva, D. Dasn, and A.
TsueTra (1962) :

)

Two ditsinctive strains of

tobacco mosaic virus. 16, 236~243,
IEHE (1963) 1 DMFEICET S P P EEHY

Wi A v, B -l - 5 -, 28, 40~48,

9) MacNgiL. B.H. (1962) : A specialized tomato

Virology

form of the tobacco mosaic virus in Canada.

Can. J. Botany, 40, 49~51,



o8 T A AR, 37

10) MiLLer, P. M. and H.H. Thornberry (1958) :
A new viral disease of tomato and pepper.
Phytopath., 48, 665~670.

1) Ahibkae (1936) 1 WO EFA sETc M 50
S8, PRS2, 133, 1~60.

12)  thVETES - #A05E (19400 1 EHRICHbNE 2
MR E A 7 E R T A F 528 7 Fi1cD

WL TN RS S Rk, 9, 167~178.

13)  RIBETT - BIREA - S (1962) ¢ -5 1ER
WINCHIBENLS 2 252 - 24 7 - o4z 0 —
FA (TMV-C) 2T, b - .3k 3, 78,

74~80.
14) ScHRAMM, G. (1954) : Die Biochemie der Vir-
en. p. 159, Springer-Verlag.
15) SIgorn, A. and S.G. WILDMAN (1954) : Some
natural relationships among strains of tobacco-
mosaic virus. Phytopath.,

16) Swmrrn, J.H. (1928) :

44, 277~282.

Experiments with a
mosaic disease of tomato. Ann. Appl. Biol,
15, 155~167.

17) UrscHprawrir, H. A, (1952) : Die Bedeutung
des Tabakmosaikvirus und des Kartoffel-X -
Virus fiir den Tomatenbau. Angew. Botan., 26,
118~129,

18) Wrirrmany, H.G. (1960) Comparison of the

tryptic peptides of wild strains of tobacco

mosaic virus. Virology, 12, 613~616.

(1961) : An

interference between two

19) Wu, Jia-Hsr and 1. PAapparorT
analysis of the
strains of tobacco mosaic virus on Phaseolus

vulgaris L. Virology, 14, 259~263.

Summary

Samples of tomatoes showing mosaic symptoms,
sometimes accompanied by fern leaf or polypin-
nation, were taken from the tomato fields of the
Hokkaido National Agricultural Experiment Sta-
tion in Sapporo and other districts and inoculated
in some test plants. It was subsequently revealed
that they contained the characteristic strains of
tobacco mosaic virus which causes mottling and
greyish necrosis in Samsun tobacco, necrotic local
lesions in Nicotiana svlvestris and no symptoms
in Phaseolus vulgaris var. Ootebo in which the
ordinary strain of tobacco mosaic virus (TMV-O)

produces necrotic local lesions.

“ while TMV-O produced similar,

One of the strains, named TMV-L, which was
isolated from a tomato plant showing yellow dull
mottling, and purified by passage through local
lesions in the leaves of N. sylvestris, was studied
in comparison with the ordinary strain of tobacco
mosaic virus.

In addition to the features previously descri-
bed, on Chenopodium murale, TMV-L produced
necrotic local lesions followed by systemic semi-
necrotic lesions, mottling, and leaf distortion,
but less severe
(Plate I, A :
leaves, TMV-L and the other two,

symptoms in this host right two
TMV-0). On
C. amaranticolor, TMV-L produced many small
yellow local lesions followed by the éame type of
systemic lesions, partial vein yellowing, and leaf
distortion (Plate I, B), but TMV-O produced local
lesions and no systemic symptoms. In tomato,
TMV-L produced yellow dull mottling and malfo-
rmation of leaves (Plate I, C and D: left, TMV-L
and right, TMV-0). Tobacco plants, var. Ambalema,
Java, and White Burley and petunia developed
only local lesions oni noculated leaves (Plates I,
B and C, left).

infected with this virus, suggesting that TMV-L,

Cabbage and turnip were not

was a different strain from TMV-C which infects
these hosts systemically.

TMV-L and TMV-O produced almost the same
symptoms in the following species, Capsicum

annuum, Datura stramonium, N. glutinosa, N.
glauca, and N. tabacnm var. Xanthi.

TMV-L was inactivated in 10 minutes at 85°C,
still infective in 1:1,000,000 dilution, and pro-
duced good infection even after 180 days ageing at
room temperature. The virus particles were 280 -
300 mp, as long as the particles of TMV-O (Fig.
1 and 2 and Plate III, A, TMV-L and B, TMV-0).

Cross protection tests in tomato, N. sylvestris,
White Burley tobacco, and petunia showed that
TMV-O partially protected these plants against
subsequent inoculations of TMV-L. With mixed
inoculations of both strains of TMV in Phaseolus
vulgaris, the number of local lesions of TMV-O
were reduced to about 20 - 30 per cent of cotrols
(Table 6).

Forty-eight hours after infection multiplicat-
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ions of TMV-L and TMV-O in inoculated leaf
disks of tomato and Samsun tobacco Were-compa-
red with the number of local lesions in N. gluti-
nosa, which had been inoculated with the extracts
of the disks. Multiplication of TMV-L was greater
than that of TMV-O in the tomato disks, but in
the tobacco disks the latter slightly surpassed the

former.

From the symptoms of the inoculated plants
and the properties, TMV-L is a strain of TMV,
falling in the group of Bald’s “dominant form of
TMYV in tomato” and probably the isolates from
the tomato fields in Hokkaido may also be includ-

ed in this group.
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