BMARERICF2 — )y TS RAINK

Tobacco necrosis virus T 2U>T

TAERSEIL - Rk - B AR
BRI A R R

F L # &

19674, FBRT CHRERETOA S v FEF 2 —V
v 7 (F&%& Lilac Perfection) &=V iRE & A Ur-kknd
bote TREEETEHOLRETCHEINRTWSED L
Blholol{iBchotoD T, FHE LR Tobacco
necrosis virus Z53HE Lic, Zhud4 T v £ T19284ELH
FEERARBEDF o —V o 7O=VRBEFHL, hrThig
EDOREN - ICHE Augsta DFELY LD “Augusta
disease” LFEIEN, FEFRLBRON T3 D THS,

DY A NAL, B, EETSMITH 5 X C'BALD
BN L > TR AN LGHSH, DR, 7T AV
Ra—n .y SHEEICHRERREINL TS, FERHE
BIER, AR, < 2R SRR TS (Ka-
SSANIS, 1964), {E¥t, HRIEHRDEH,», BEEEO 1
B, Olpidium brassicae 7Y v, THRRTHZ N
TEAKLE (1960) i X DHE SN T\,

ZokSie, HL<nb, ELHAPCsm L, A
FAbLIEL, LrdUiRoB LERERYT2EE R Y
ANA LI TN,

ok, AMETR IR CEL, BIOMEE L mE
BEROCICHESY 1 VAR NSEESL, Ky 10
AOBTHBEEEXEYE L CHC ARG RELEERE
s L OCBHRKEOFL 5 C 8 A & 1L 7z Tobacco
necrosis virus 3 ZME DET X - EHF - ECRBE
HARM—E L ELEHOEEERT S,

KRBRME LS I UHE

1. ME BERETRO Y FEF .~ v 7O
75, RER®D Tulip breaking virus &R 5HEE%
BEbLTwa3TigE 232 (A7 b—-u), 1V
FURERH—RT v FARICY D REREY s 2 -
oo 205, ERICHG =Y ERRENREFNICAE LT

*BE REEDEREE LR

Wi 1# (55 Lilac Perfection) 785, A A L A%
SYHELTe, Tsds, COMOTFEREMMICLIAH, BER
Fih, EZICESEO 0. 5mm < S0 FGEE, ¥
RHEEOEI 1~ 2mmOEME TN FIUTE Tk, &
DB, EEL OLCEELCE D, HREOKZRL L
bic =y RIS EAL Ui, BRI EDRBMHREDO S L
BRENREF L, BEE LIcH, £BTHICoNT,
WHARA LT, Wil ) REoFEIKY, 14
HEBICBBIET D & &7 {HEFE L7z,

72, KVANAREET D20, BHFCERBE
Lv, 7294 &REE Tobacco necrosis virus @
Cleome bean #, Flea bean #&¥ X' Soy bean H
3RHDOFEYZHE L,

2. EEFE BEECR, AvArAL 2z Gr
74 bA—V) CEREL, BEREYE U BEEY
AL, #—RI7 v FrB I HDHBEERE S o1,
BEREEO BRI, 0.05M, pHT7.6 © # & @Rk HE
W, THERERED A~SFEEEML . —HOMENT
ABRRBRROFEYAAH DR LEERY S o, F0O
FHk, BER%308 Y BB 0D TEER L T
BrAvrvez gy 9 CBRBLT, EEECELS
RSB & b HE Lz,

£ B & 7

1. BHYM~OEBHER AV rAkrARIE,
2 VR o, TEER4E ~ AR SHED TR6BOME
P BERE L BRIE 1RO LB D ChD, THIE
Berofya2y2Rocuhd BEECRBRIEY
PEntoty, = ABRD—E LT 2 — VU » 72355 L=DISk
HESREEELS P, R LEE2RACED T
NTC, @EFRY LTwAanst, 2OI LIHDNWT,
SMITH ¥ X 0" BaLp (1935) X% -3z, N. glutinosa
NI Y E—Tn U CHERECRHBRELE Us R, &
BREPELA WS L% L, Kassants (1949) 3 #REE
CEMEEYAE CChAFEE Lt v 2 BE LT
%o ¥72 BAWDEN ¥ X' Kassanis (1947) ik Pri-



46 WY b oEr WA E WG

W1 TNV BsiF=—1 .7 (%# Lilac Perfection)

WO A v vIERBEOR M
mula obconica TitiEFRE CASBRETSC 2 eWEG L
TWhHH, FED1ANTHS Kassants (1949) 14144
&L -?ﬂ{ Clvd,

{ vz, B EEEOMVER Ch D R0~
IS CHEMRICE Ll ~ 2 mmOEAROMELE L,
ARBSIBRENRIC = v 24 Ulze THUWRIEHIZOAMD 4
~5 AficiE, EEND '_’L' 3
FIIHEL, HE &L, ZE=

i S5~TH- ‘ﬁ\:
b PR AR ARESE L

i
E‘:& B3,

mm O E {0 SEREA E U, BRI IOEIT Lk
Dth T~8 AR BEE R Lz

Ly =Fayil, HEEI~4HT, ﬁﬂ%t1~2
mm D EAOREHNEL A U, KECKEL{RY, %
L=

THERO IR LT L EEESEr o, 7H Y
vt Ay rALHONTE, fv¥ v ERLCEHE
TN BRRETE D, BRER0~0EEC, R
iE 1~2 mm DR AOFHHEHEL L U, THRERTEITK

b, AREIL 5~ T QEICKHE Lz, Chenopodium
rmlc:r'aut:color (REERH L H < 6w, EREIECKR
ROFRHFEEAE U, 5~ 7 HEICRABEATE Lz

ey v Ui, L3~ 4 BBICEREEICKRIRD
BRI, AR R ARFE LA, #5286 X
CREBR, BEEoRGEY TS B 2, hrTh N
rustica (L £ IRy A a0+ hi-EMY L5 A
Bivh, A TILENE 2~ 3 HC0.5~1 mm O
f R IR L U, WHEO &\ & 212 5~ T H CHH
TEIRE LA, M EROER L LIk E <
0, FEOPRETY 2~ 3 ERIC IR L
t=o N. glutinosa %, HHi# 4~ 7 HETO0.2~1 mm
O FEHRET e D
T L @ Cik i e

FOIEEE N, rustica D L5

. Physalis ﬂw tdana,

Datura stramonium, D, tatula, B HTL

e PILIERT 3 ~ 4 FERIZ

L RHEEDBCH oz, 2w, F47,
iy .

WAL, K3




19714 2 A

PATE - R - Wl MARShEF .~V o THORARERE

TNV 47

1k EMEBOWE%
R LEW
7] w o ———
LR T
L+ AF]
#Faia (74 b= 0) g, — —
oo (Fay ) i L . -
1 (232) Licts = —
Nicotiana glutinosa o — —
N. rustica L.L — =
Physalis floridana L:L == ==
Datura tabula L.L
D, stramonium Ll
P H T (V) L.L
b= b (R L.L — ==
N. sylvestris L.L — —
[=v %
Fa—=VYao7d (va—F) L.L (#%)
Ty al =
[+EEf
= = v 7 —
Faty(Hrespav) —
W % =
3 P —
L v #D
* v v (A L.L
= % #H A L.L
(e=#]
Y =Fay Ll
[7#H¥F ]
Chenopodium amaranticolor L. L
ZEVIY L. L
d—vyvyvwy (B4 xv7) LL
L= 2]
4 v ¥ v (KFE) L.L (E=v, W)
+ 4 ¥ (EEE) L.L (=7, %)
vV 5 o= A Ll
= ¥ F ¥ L.L
v A L.L (F=v, %)
(i) L.L: Local lesion, —: $f#/z

F3E N

‘T"f TIE D

rustica J A B
TR oM EROBERMZ A L, ThitkHick
kY, 5~THRICE, SHLLELLLBREL

ERRBAY s L CELL s,
AU Cledra e,

Blic, 740 HBED3IFHEDO TNV E 2.2 (R7 4
b2i—V), N. glutinosa, \W#3%E, C. amaranticolor,
fvwy, ayHACERELCHE L, TORKE
fﬂ%.mi%mmﬁﬁ%iﬁf.deH%éﬂv:
ik, By A LA LBEURBEEL (v HE L

2. HEOMR REEHERELE U
FiAE4 4 Af—25°C Ttk L, 0.05% KCN %
M, pH? 6 OB EHRE A R R 2 TR L,

Fopdr=l

N. rustica O
&1:0.05

o

C L — ECHE L2zi4, 000 rpm 104300 .0 47 i
a‘rﬁe*“ TOLEET 25 e L B4 LB L Db,
THEYY I h—HT v A AETCERL, RENEoS

I kD ENEER A RE L, ToRER mﬁ&«
90~95°C, 104%, fAFHEE 1, 000~10, 000 f5TH !
TR, BETC~32HTH- 2.

3. mMERKE MEIS%ZHE~S 2, KRy {LAD
P A -tz =0 F ik tk, CAMPBEL % L % FRY
(1966) & UYEMOTO, GROGAN L U8 WAKEMAN
Qo) mflifkELAEZE C Lok s 2oz £
FTHE L LT, N rustica 3L A v vicRK A0
z&-ﬂﬁﬁ L, #Hi3~ 4 BHRICHIED X {E LT 5
i ZHIC0L 1Y DFH TV a—NEEX ST
0.05M, wnsﬁm&mﬁ&%&mi*WﬁL n-7 &

=R U d b i R RIS

L Ofifb LA, ohikv4Fic1~5ml o HiflkiE
He7 vy FRRCL SBRER T i - THiE
. Cofmid 2 fFFTER L BRY L REGK
BCHUGR RN CoRoB I L AHIE, (viy
CHR L, TOEMEORER L RAEREO 0.05M, pH
7.6 RERARIEAL A O L, EEEO RIS TR
fe bR vz, ToRER Aumbiix, $EZ LCH
Wik f e ADIRS, BEECHEBEN S SR
1F7=7 2 0 Hi#E Tobacco necrosis virus @ 3 H¥Eo 5
5, Soy bean ¥ LT¥ Cleome bean © WiHRH & (2B
RIE# 8 Uiz4t, Flea bean H#EEIEFIG Lich oz,
F7-, AHOOHEERE L LCRHW RS v 3
Il 2 b TR BEIS LisA, ShuziimiFfEmo
FDHE L LTHW S O ORYERTClad o 272
i vy voileERLRE Lt 2L, FIE
ok I roBRcEHCRITE 5.

4. A LZOKF vAAARRNTFOREL DL 2o
o, ¥HEa~4 BHiED SEiIEes ?Eﬁr
HihRO - cE b s ol CRFEMS

WAKFRBEE L2 oA 4O L 51225~30my D

N. rustica OERELE




18

HIROFrF 2R L,

Wb

ELERE

AR TFOER

z £

BHE, HrEcHE s
AfE L LoCik, (i (1958,1961%%) 2 & % Tulip brea”
king virus 38k FEI - KA - B @ (Q963) ik B
AETCIEC OR»
45 L oY OusoTerR (1941) {2 £ % Tobaceo
Kassanis (1949) iz £ 5 Tobacco
necrosis virus BEE XN TInD, 4, <
SMITH (1957)

WisD

Foa— Uy TG LAY v A, BENEER
SMITH 35 507 Barp (1935) o8lE L5 TNV
DRERIZHET D &, WERMEER Uch 50t WRE
#:329~32H, THMEEOID~05COREEL, P65 Hiilsk
LCWLa208,72°CL FiLd &V LA L, FuLToN
(1950) iz TNV @ 5 R#rHuo CRBY Fi - k8
CIE I RIS L - TR DBE~6°CTHS = L
EHLTWd, ¥iREECHVLTE, BAwWDEN(1941)
12 TNV B2 S8R FIcs it £ 2~3 4 A/
(RO RS - LAHE LT ShCHEBTS &
A oA v AOTHBEM SR . L L, BT
LBHE, ~BOVANAAL DN Elbnh, Ao

ThwhFa—l w70

Cucumber mosaic virus 744,
SLOGTEREN
rattle virusg & L O¥
@ (E A,

e 2
a-_a.c)

Tulip white streak virus Oid

A5,

Ds

‘D

2 f"l&'v:f'fjlf.mlr%{i TNV 3%#® 5 . Flea bean
FEREIGERE Ulidvo ot @00 2 Jf LI EIEY
Uz, SORICHLTHE, Kassanis(1949)+%° Bagos
LU 1\;\55(\.115 (1963) & TNV o Z#llc, M

FMCEERBERENL S 25D Z L e W LT
A o v ARFEEIR T SMITH
45 L0 Barp (1935) 2EAAMEE: (Elford method of
ultrafiltration) "¢ @ Jl 52 il 20~30 mp % KASSANIS
(1964) OFE (negative stain #) i 26~30my i
F—F LT3,

TNV #{zit x4 2 Olpidium brassicae Wi L 5%

B *20~30mp Th b,

T 4 f W

oW

- -
s, A R

BB s HEMAE LU F0ORK
% PEER, MO, v 1 A AT ORENH &
Ty TERHE LRy LA,

necrosis virus 2 &2 5.

I A Al HAETCIE 2 S BRoBIZHE L
pikfE - )] - A - 5B (1969) g
LT 5%, BIEERCREENGERETSHD, ©
P EORBAZEC L S HH 15 L8 ik

e
(™

L 5,

Foa— 1) Tobaceo

b= -
| (S e |

TWH Sk
D=
D

1 =

196T4EImBERE R 4+ 7 v FBEF2—V » 7 (GF
Lilac Perfection) OEOERIZ=vE WA E U T4
oo v A L,

;wﬁf»x&Tﬂ%ﬁﬁﬁEL:a:a
ot F odvay L FEER 4T
MY EERECHMHEEALE U, T Fa
oA vE Y Y, Y E— TR LA A
U, B, Zic=yeHE UTHELE, 17 ik, &
CREFHoB R CERNRS AT, B
Iz OSSO BEREAE U, KT ER» H3E
1B, o=y BERLNBSEBRETE Lz, Ky Ak
TNV ® Cleome bean, Soy bean, Flea bean ®O#H
Hedenoi2 (74 Fsi—=v), Nicotiana glutinosa,
IWH3E, Chenopodium amaranticolor, 1 v % v,
o A A NCHERE Lzt b HERESE IS /R B A
U, 1 v ¥ /i Lz,

A1 AT BMERI0~95°C, AT 1, 000~
10, 0004, mPrﬁv%gTﬁm~muf$n.m?m
KEZWA~I0mp OFRTEH-72. oML L CER
L =i %K‘f”/ﬁﬂi.ﬁi{?}i";? AU 1 BEE TNV ©
Cleome bean %Fis 1Y Soy bean F Z(IGEERISAEE
U#z#3, Flea bean F EZRIGEAE Linh otz

VI bo% i, TR HEMER, v 1A RK
FoRLGCIEHMBIC LD KIEH 5, BV {LAX

ThdHEBELD:

L
o ERENT

— 1

=2

Tobacco necrosis virus

5l A X ®k

Basos, P. and B.Kassanis (1963) Serological
relationships and some properties of tobacco

necrosis virus strains.  J. Microbiol., 32:
135~144,
BAwpEeN, F.C. (1941) The serological reactions

Brit. J.

e,

of viruses causing tobacco necrosis.



g

19714 2 A BE KRR -#BB  BABRSTCT 2~ v 7 bREIRAL TNV 49

Exp. Path., 22: 59~70.

BAWDEN, F.C. and KAssaNis, B, (1947) Primula
obconica, a carrier of tobacco necrosis viruses.
Ann. appl. Biol., 34: 127.

TEE - Z)P - BB - BRE (1969) &t
SRIER 2 2t A ) X 1L % tobacco necrosis
virus (TNV) @ 1 RiconC GEE), BIERHR
35: 358.

CAMPBELL, R.N. and P.R. Fry (1966) The
natures of associations between Olpidium bra-
ssicae and lettuce big-vein and tobacco necrosis
virus. Virology, 29: 222~233.

FurLTon, R.W. (1950) Variants of the tobacco
necrosis virus in Wisconsin. Phytopath., 40:
298~305.

Kassanis, B. (1949) A necrotic disease of forced
tulips caused by tobacco necrosis virus. Ann.
Appl. Biol., 36: 14~17.

Kassanis, B.  (1964) Properties of tobacco
necrosis virus and ifs association with satellite
virus. Ann. Inst. Phytopath. Benaki (n.s.), 6:
T~26.

EEE - KA - FEERE (1963) 52—V » 7ED
EFA 7RO T A N ACET BB, WY A
ADEFHIP, SRS EM R BREMSTER

BB S 2 E kL 92~100.

SMmitH, K.M. and J.G.BaLD (1935) A descrip-
tion of necrotic virus affecting tobacco and
other plants. Parasitology, 27: 231~245.

Smitd, K.M. (1957) A textbook of plant virus
disease (2nd ed.), 591~593 London.

TEAKLE, D.S. (1960) Association of Olpidium
brassicae and tobacco necrosis virus. Nature,
188: 431~432.

UvYeEMOTO, LK., R.G.GROGAN and J.R.WAKEMAN
(1968) Selective activation of satellite virus
strains by strains of tobacco necrosis virus.
Virology, 34: 410~418.

VAN SLOGTEREN, E. and M.P.DE BRUYN OUBO-
TER (1941) Onderzoekingen ouer virusziekten
in Bloembolgewassen. 1. Tulpen. I. Meded.
Landbouwhogesch. Wageningen, 45, Verh. 4:
54.

IR (1958) Fa— Y » FEHF AL 2R AHF
e 1. BEFHE, 23: 240~244.

IERE (1961%) F 2 — ¥ o =¥ 1 7 IFICBET 50
JLI. BAERHEH, 26: 131~136.

I (9612 F 2 — Y » T 1 2 FIc BT A
FEU. B, 26: 137~140.

Summary

Tobacco Necrosis Virus Detected from Imported Dutch Tulip

Mifumi MaTsunami, Tetsuo SueTsucU and Kimio MoROHASHI

Import Section, Yokohama Plant Protection Station

During the quarantine of imported Dutch tulip bulbs in 1967, one virus was recovered

from one plant (var. Lilac Perfection) showing necrotic streaks on the leaves. By mechanical

inoculation, this virus infected 23 out of 28 species of hosts including tobacco, Phaseolus

vulgaris etc. Symptoms consisted mainly of necrotic lesions, often in considerable numbers,

on the inoculated leaves. Tulipa spp., Phaseolus vulgaris and Vigna sinensis produced severe

necrotic lesions on the leaves and leaf stalks and usually demolished in progressive decline.

Lily and four species of Brassica plant were immune to this virus. Phaseolus vulgaris is a

sensitive indicator for this virus. Under optimum conditions, brown necrotic lesions appear in
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24 hours. They spread along the veins and the plants are killed by subsequent severe stem
necrosis.

This virus and all the three strains of tobacco necrosis virus, i.e. TNV-Cleome bean,
TNV-Soy bean, TNV-Flea bean, developed similar local necrotic lesions in inoculated leaves
of tabacco (White Burley), Nicotiana glutinosa, Brassica pekinensis var. dentata, Chenopo-
dium amaranticolor, Phaseolus wvulgaris and Lagenaria leucantha. Thermal inactivation
point of this virus is 90-95°C, dilution end-point 1:1,000-10, 000 and longevity 29-32 days at
room temperature. The virus particle was found to be spherical and 20-30 my in diameter.
An antiserum was prepared by a partially purified antigen frpm infected Nicotiana rustica and
Phaseolus vulgaris. This antiserum reacted positively with TNV-Cleome bean and TNV-Soy
bean in agar gel diffusion test. No reaction was obtained with TNV-Flea bean.

From the results obtained, the virus was identified to be tobacco necrosis virus.



