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H5Bo
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FrAVTER L,

BrFEHEESrdip B Ly, 248V V2 VIAT
v (PTA) C%ua LCHIL HS-8 Bic X v 1T7x » .

MR E E LTER Y VA BIEC X 7
Fvie TMV-O Sl g 45 9e SR o b ¢ TMV-
C, TMV-L {5 3okt v 1 v AP R &
DRER T LD TH B,
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(L RO B Iy 40P, ¥ X U=+ 50SEl
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WREES 21770 - 7o, .

MERKEOHR E LTI a2 794 LR
EBEARH (TMV-0) R4 HEHEFEOLD, [+~ bR
FBMOKE AR E ARG SRR E X DR
SO, @7 73 BRI RERE R FEYE
HEHWREHE L v HEIh, YHEBCEVCTRER
RTWidbDTHA,

it O E: TMV-Cg oK<+ (1B8F25)
¥ 2g i 01 M SiREIEME W pH 7.2, 2mé % iny CER
L, 3,000rpm, 10 5 RHESR OO BEEITY, TR
ERALC, LBy 5 A% 1 mé Ak, 104
BB LT, WMAKTEL L, Nicotiana glutinosa ¥
FEECERE L,

HAREOHE: ko LEvFH#EE LT, 10-3
10-4, 1075, 10-6, 10~7, 103 wHFH LC, FEMEEE L,
N. glutinosa L1z,

REREOHE: EdAOREY Imbw S LTS
BickE, SAZ L N glutinosa wERE LT,

III. £ & # 8

A. == hb TMV-Cg O &
IXMBREL YRR LiceF 1 7HBR=v=7
(Plate II, 1) #8fi & 1LC, N. glutinosa, L7,
T-BEL, Chenopodium amaranticolor CHAET2 &,
YA OEEE T FEEEE, THLE Ch amaran-
ticolor DRI HIEN L 28 FHYE Ciclirs -
2o B N. glutinosa k Ch. amaranticolor % 3§
Bt & LCRE LIRS Table 1 Ths, Tindb
Bk = v = 7 (Table 1) 30 #krh 5 #3 N. glutinosa

Table 1.
by dip method

. DEFBECRWBENYE U, 5# Ch. amaranti-

color DEREIECHE, LECHYLEELAE L,
FhoD=v= 7865 THRIC oW T dip I THE LI &
5, 3HENLARIRY A LA LBRY A AARREER
7= (Plate I, a, b, ¢), %% Ch. amaranticolor DR
HOBIHEBISER Y A L ADZNBE N, Tk
BEIRLERY A A A2EEH3000m ¢, TMV &
T, Lnl, 8B, LR, BHFEO=v=7H
SIFER Lo L ich o 720

iz Table 1 TRERY A L AR B Iz 1 Biris
fEE & LT, N. glutinosa B U, BEECA UL
FEEEN SR T, H T Es 1L EOH Y B
L7 (Table 2), #iEE, # 70 LFECIERERE
A 7 HAE L, SLERF LA 7HEMER L L
T, Table 2 R LA X5 6F 16 oMy
e o tco BREEH TOERY A VADBEHOF K12
N. glutinosa R LB LU THR L. i, BR» 7
PEERE LT, Sbic N glutinosa ORESHEHEA
T IMRMARL, COTAARERPW LT, DT A AR
i3 N. glutinosa WP, 7 7REFA s RALSD
TMV #DOBIRRY A VA TH B,
B. FXHHELRHY

TMV-Cg 0% 4% Table 2 1R Lic. KM
LECOBBRIRDER D TH B,
Btk 2~3 O CEEE ROl
WU S EE Uce @FREEUL Lish o (Plate 11, 2),
&3 (N, tabacum, cv. White burley): BRI
ESSERSZE L, ML FREOBEEAR -
Ko EHREGUL LIsD o T

N. sylvestris:

Result of electron microscopy examination of garlic

virus source test plants electron microscopy
Garlic No. of plants| N. glutinosa | Ch. amaranticolor Garlic Ch. amaranticolor
LL NS threads rods rods
University — NS threads rods rods
Farm LL — threads rods rods
23 — —
Monbetsu 60 — I
Kitami 10 — !
Aomori 30 — }

LL: local lesion, NS: necrotic lesion.
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Table 2. Host range of TMV-Cg from garlic
mstplantsvw Garlic——|—N. glutinosa—|——Turnip ——N. glutinosa

Nicotiana glutinosa LL/— LL/— LL/—
Tobacco

cv. Bright yellow LL/—

cv. Samsun —/M NS/M, NS

cv. White burley LL/— LL/—

cv. Xanthi NS/M
N. sylvestris LL/— LL/—
Pétunia NS/VN NS/VN
Tomato —/M, N —/M, N
Ch. amaranticolor NS/M, Dis NS/M, Dis NS/M, Dis NS/M, Dis
Ch. quinoa NS/M, Dis NS/M, Dis
Tetragonia expansa LL/— LL/—
Gomphrena globosa NS/M, NS NS/M, NS
Broad bean LL/— LL/—
Kidney bean —

(Gintebo)

Chinese abbage e,
Turnip —/VC, M ——/V(l‘,, M —/VC, M
Serological reaction Chinese cabbalge (Santo-sai)
Dis: distortion LL: local lesion M : mosaic N: necrosis NS': necrotic spot

VC: vein clearing VN : vein necrosis

%32 (N. tabacum, cv. Samsun): R L EE
BRaE T, i, BER—-BRT, e a
7, ElRER, SERBEbR: (Plate 11, 4),

&322 (N, tabacum, cv. Xanthi): $#&H#H2~3H,
B L BUHBLE, —EM% B3 e F A 7 REEE
ARBEbh,

b= MNEFH 2 5 (Lycopersicon esculentum): BARIE
LB bR, EECeFA 7, ERERK IV
B B bh e (Plate 11, 5),

N. glutinosa: #fEt 2~3 H cEMEE LB GEE
BRzHbh, B FREORMEEN & kol
(Plate 11, 6),

Ch. amaranticolor: /% 3~7 0 CEBELE
GBEEM Bk, Mk B3 s BE EbR
7z (Plate III, 7),

Ch. quinoa: FHMEHKI~7THCHEE L KO EE
R Bbh, Mb 7 EERAIMI B bR,

T AL (Gomphrena globosa): HEFEIE v BREH 5~
THCREBH D 5 iR CBIERS Blbh, Ly

A7 ESHE A Uz, 2hizsd TMV-C 8L
7B E LR URMTH - 1o (Plate 111, 8),

v nF (Tetragnia expansa): BEIE L w B
3~7 H G & SRS 2 B b, [ 7 Rk
WA AR ABEBER & 7t » 7= (Plate 111, 9), v+
DFh N. glutinosa ¥ 0 & RISH S CHE O HHEE
HELDOT, KAV AL AORERY & LTHGTH B,

&RBT 2 7 (Brassica rapa): BfEH%5~7 HCER
BEB L, bl IRECGEBHE R Hbh, @F T
47 &7 57,

Bk v 5 < (Vicia faba): ¥EfE#H 5~7 § TR
LR A A Uk 282 B A b o 1o (Plate
111, 10),

(LIHZE (Brassica pekinensis var. dentata): K
5~7 A CEMEIECREII BRI o feht REE TinEE
PR2VER L, Mbiel =94 2058 bhic (Plate 111,
11),

C. WM, FREEREFRE
itz .  TMV-Cg ¥ 1 L 2 DORELIRE 12 80~85°C
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#. LW = v= 2 abafEshi TMV
Table 3. Thermal inactivation of TMV-Cg
temperature (°C) control 50 60 70 75 80 85
average No. of local lesion
ber loat on N, glesinow 60.4 558 368 22 14 66 0
Table 4. Dilution end point of TMV-Cg
dilution control 10-3 10-4 10-5 10-6 10-7 10-8
average No. of local lesion .
per leaf on N. glutinosa 424 234 6.2 42 34 08 0
Table 5. Longevity in vitro of TMV-Cg
longevity (days) control 3 6 9 12 15 18 21 24
average No. of local lesion 56.3 43 415 4 27 25 25 20 20

per leaf on N. glutinosa

T -7 (Table 3),

FRRE . TMV-Cg 7 A L ADFE BB B2 1077~
108 “C@% » 7= (Table 4),

REERE . TMV-Cg v A 2D EIRERERIK
24 AL B3 T ANFEIL L A - %o (Table 5),

D. m¥& K&

TMV-0 % (@A), TMV-L % (r = +RH)
TMV-C % (7 75 7R LAY A LR LDMEF
BRI R Y 15 7o, TMV-0, % # TMV-C, TMV-
L ¥miEs Ay, TMV-0 ci&ge L1 £ -2 (Xanthi),
TMV-C g Uiz # -3 2 (Xanthi), 3 X0t TMV-Cg
CRRLEUEEO T PR O A IR & LTERY
N ZERBEC LV ER L.

FEADFEE Plate [V \IRT X 5K Y A VAT
ROFRHE &K Licht TMV-C R#ft & ik [ s —
#1, TMV-O, TMV-LR :i2 A =% Ui,

E. T4 LZO#tEERE XCRMEOER

Ay AL AOHMEFERY BN E LT, v A LADH
{bxfiic ot ML HEL Fig. l R Lic b T
Hb,

COFER Lo CHL LR BT HEEEEE L
LA, By ANARTFHEED S i (Plate V),

HTF-E0HFi Fig. 2 0 X 5 iz 280~300 nm A3 90%
LAETH -7,

oMby A AN ARBE E LT, MR ERL, it
M RR-EHC X 0 MR AIE LR, FodmEo
JHEIE 1024 £ TH - e

Frozen tissues of Chinese cabbage 50 g +200 m¢
0.1 M phosphate buffer, pH 7.2

Cl(ariﬁ)cation with 60 m¢ n-butanol+chloroform
1:1

Centrifugation, 3,000 rpm, 15 min

Supernatant, centrifugation, 30,000 rpm, 60 min
Pellet, phosphate buffer, pH 7.2
Centrifugation, 10,000 rpm, 15 min
Slupernatant, centrifugation, 35,000 rpm, 90 min
liellet, 0.01 M phosphate buffer, pH 7.2

Sucrose density gradient centrifugation, (10~
40%) 24,000 rpm, 120 min

Virus fraction

Fig. 1. Purification procedure of TMV-Cg.
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Fig. 2. Length distribution of TMV-Cg.
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1IV. BEHIUER

=v=rsw 4T BT A AALZHRE T onion yel-
low dwarf virus®, onion mosaic virus'®, tobacco
rattle virus®, garlic mosaic virus®), leek yellow
stripe virus®, garlic yellow stripe virusi® 22
hTuws, BARERTE, HEEY 2 700~800 nm D
WhF¢, Ch. amaranticolor 1o E7 A B R
WA T A AALATERE L, ZESHY 13650~
700 nm & 750 nm @ 2 FFAD KRBT REB L, = v
o WEYA LA (GLV) & 2 v =2 EFA I T4 LA
(GMV) & 44t 7. BIRTHDD 12720~740 nm, (12
== 2L IRETHHRE Y A L AR
Hlice bRk 4 v ARTFORHE I h T
o FEHLITETEREC X - TSEER Lic= v =7
ZEE L. 2o dip s TMV fo—E@H o
By A raoff, BXF700nm ORKY A L AR
dbhis, Lal, SEERECHCREY T ok

nm T,

oA N ADBRIFER T E 122 AR A L R ORFT
TR TR h otio KW A NALY L FERORTE
LS R Uleds, Y AFOHEANSHRE LIy 4 LR
o ThEERD TMV-Cg 23l X i,

ORI 4 LA N glutinosa O¥EREIEC RS
EHE 2L Tl IEERROBRILERTIA VAL
TMV-0 %, TMV-L%, TMV-CH%#%#H~<% &
Table 6 IR T X 5 i TMV-O FKix #-3= (White
burley), N. sylvestris OHEREHEBE HA Bl S fehs
ottt EEREYA 7B L. Lal, FvAr
AR RREEN Y ET 50, EReSg T4
7 a1 Rie\ E7, TMV-L &L # .52 (Samsun)
ORI RI Y, KA LA EECEFA 7 L
Had Ufchd, TMV-L RirBHEZEbL I oot %
P2, RUANAR) 7T EINERECSHRERL, (7
U, UEDERNBLERY A 23 TMV-C Ri#f
Th5HEBbhi,

Table 6. Comparison of host range of TMV-Cg
\\\\\\\\\\\\\\iiii‘ TMV-0 TMV-L TMV-C TMV-C TMV-Cg
Hokkaido
test plants GOTO et al5) KOMURO? OSHIMA et all12)] Univ. Garlic
Nicotiana glutinosa LL/— LL/— LL/— LL/— LL/—
Tobacco
cv. Bright yellow —/M LL/— LL/— LL/—
cv. White burley —/VC, M LL/— LL/— LL/— LL/—
cv. Samsun —/M —/M NS/M NS/M, NS NS/M, NS
N. sylvestris —/M LL/— LL/— LL/— LL/—
Ch. amaranticolor NS/M NS/M NS/M, Dis NS/M, Dis
Kidney bean LL/— —/— —— —f— —/—
Gomphrena globosa NS/M NS/M NS/M, NS NS/M, NS
Turnip o —/— —/VC, M —/VC, M —/VC, M
Chinese Ca(%t:;i%z-sai) —— i YS/VC, M | —/VC, M | —/VC, M

LL: local necrotic lesion
VC: vein clearing

BTEMBIC X v, AV A A AOREX280~300 nm
Chotee AEILEET 80~85°C T, FRRE 107
~10-8 Th otce T OFERITAELWY © TMV-L %
DEERIT

IMFEFANCIIER y AW HIEBE T L > TR A v
A3 TMV-0, TMV-L ¢ offlic A-i—#& 4 Uk,
TMV-C : DEIC A R~%H Uy o oD T, K44
AE TMV-C R TH 5B LfEwm L.

M : mosaic YS

: yellow spot NS: necrotic lesion

1R, =v=rhh TMV 07 7 5 F BRI S
DGR HED TORGE TLX v h LB RS,

i B

1 kBB EREIRTVWE= V=225, N g
tinosa ORI FREBYERE, Ch. amaranticolor ©
BRECEEI S PR EBEY A LA A LAY
HHEL
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2 LRo=v=7%dip eBETH L, ARV A

NAEHRY A L2053 o 5 R, Ch. amaranticolor

76 BRI O 300 nm ORITF O H B K1,

. BRvArAoREEhic= =m0 N gl
tinosa —# 7— N. glutinosa’k 3 fOMAHAEY < b
BxLTZDOwA1x (TMV-Cg) %4y8 L1,

4. TMV-Cg 13 N. glutinosa, N. sylvestris, X -3
2 (White burley) @8R HBHER L, 2=
(Samsun, Xanthi) i3IBS & L =
17, BEY% L5,

5. Ch. amaranticolor, Ch. quinca T3 EIE
HOEBENS, FECHHLSEYE L,

6. T HALCIIBEEIECAGBEE, i evA s
R A Uh, ¥ A F ORI iR OBIEBEHEA
BhHREE L, By < A BEE0 2
WEER R4 Us, N. glutinosa iwle~2% &, Y150
HHBL OMEEEL, KA L AOKREEWCHET
55,

7. SEf 2 A 7L IUERCIIEHRYE L, EREEL
EHFA 7 RE LT,

8. TMV-Cg i3tttk 80~85°C, 104y, FIRIE
10-7~10-8, {RFMREIBIB C24 HU LETH 572,

9. ERFYA_EIBEC L 5T, AV 4 LA (TMV-
CRitz N a A 7oL LADT 75 FERERH(TMV-
C) LA ERL, H b~ PR LTI A~
Ui,

10. #ift TMV-Cg i3 £ X 280~300 nm o Bk 7
NATHbD

1L PJEOER?S, LiED = v=rnbyM L
TMV-Cg i3 2324 794 LADT 75 +R R #
LM LT, = V= OB T DL A AARYEES
R0, ChBNR LD TORETH S,

5l A XX mk
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Summary

A virus was isolated from field grown garlic
plants showing mosaic symptom. The virus cau-
sed local necrotic lesions on inoculated leaves of
Nicotiana glutinosa, and necrotic lesions on in-
oculated leaves and systemic infection on Cheno-
podium amaranticolor.

In the dip preparations from the mosaic diseased
garlic, two viruses of different size and shape,
flexeous threads and rigid rods, were found. But
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only rods were detected in the dip preparation of
the necrotic spots on the inoculated leaves of Ch.
amaranticolor.

The virus isolated by successive inoculations
through N. glutinosa and turnip was rod shaped
particles of about 300 nm long.

The symptoms of the host plants by the virus
were: local lesions on inoculated leaves of N.
glutinosa, tobacco (White burley), N. sylvestris,
Tetragonia expansa and broad bean; necrotic spots
on inoculated leaves and mosaic on upper leaves
of tobacco (Samsun, Xanthi). It infected systemi-
cally and showed slight mosaic on tomatoes. In
addition to necrotic spots on inoculated leaves of
Ch. amaranticolor, Ch. quinoa and Gomphrena glo-
bosa, systemic infection occurred on those plants.
Typical vein clearing and mosaic symptoms ap-
peared on systemically infected turnip and chinese
cabbage (Santo-sai). It was found that 7" expansa

was a more sensitive host to the virus than N,
glutinosa.

The virus was inactivated when heated at 80~
85°C, 10 min, diluted at 10-7~10-8 and remained
infective after storage for 24 days at room tem-
perature. By agar gel double diffusion tests using
antigens of tobacco mosaic virus common strain
(TMV-0), tomato strain (TMV-L), crucifer strain
(TMV-C) and the garlic virus {TMV-Cg), and an-
tibodies against TMV-O, TMV-L and TMV-C,
identical reaction was shown between this virus
(TMV-Cg) and TMV-C.

The purified preparations of TMV-Cg revealed
numerous rod shaped particles of 280~300 nm in
length.

The results indicated that the virus isolated
from the field grown garlic in Hokkaido was a

crucifer strain of tobacco mosaic virus.
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Explanation of plates

Electron micrographs of the dip preparations from diseased garlic.

a, b, c: preparations from garlic grown in the experiment farm of Hokkaido Uni-

versity. Bar represents 500 nm.

Plate 11, III. Symptoms on host plants.

Plate 1V.

Plate V.

Garlic

N. sylvestris

Tobacco cv. White burley
Tobacco cv. Samsun
Tomato

N. glutinosa

Ch. amaranticolor
Gomphrena globosa

P X NSO

Tetragonia expansa

—
I

Broad bean
Chinese cabbage (Santo-sai)

—
—

Agar gel double diffusion tests on TMV strains.

Cas: TMV-C antiserum

Oas: TMV-0O antiserum

Las: TMV-L antiserum

G: crude extract of TMV-Cg infected Chinese cabbage (Santo-sai)
C: crude extract of TMV-C infected Xanthi tobacco

L: crude extract of TMV-L infected Xanthi tobacco

O: crude extract of TMV-O infected Xanthi tobacco

H;: healthy Xanthi tobacco

Hz: healthy Chinese cabbage (Santo-sai)

B: 0.1 M phosphate buffer

An electron micrograph of purified TMV-Cg. Bar represents 500 nm.
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