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HRETHB T % Potato mop top virus ¥4 L ZD 2, 3OHWYH
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Masashi Imoro*, Mitsuro Iwakr**, Hiroshi TocHIHARA®*®* Keiji NAKAMURA®
and Kaoru HaNaDa*** : The Occurrence of Potato Mop Top
Virus in Japan and Its Some Properties

Abstract

Brown rings on the tuber surface and internal brown arc symptoms were observed on
potatoes harvested in November-December of 1980 in Hiroshima Prefecture. A virus iso-
lated from these tubers was identified as potato mop top virus (PMTV) based on host
range, symptoms induced, soil-transmissibility, particle morphology, stability in crude sap
and serological relationships. PMTV-infected potato “Norin No. 1” grown at a temperature
of 15 C showed yellowing or necrosis beside the leaf veins and also necrosis in netted veins.
Infected tubers exhibited brown ring symptoms after twice treatments of the &torage for
15 days at 18 C and 10 days at 9 C, respectively. The virus infected mechanically 13 plant
species in three families (Chenopodiaceae, Aizoaceae and Solanaceae) among 45 species in 11
families. Diagnostic symptoms were produced on inoculated leaves of Chenopodium amaranti-
color and Nicotiana debneyi. Soil transmission of the virus was confirmed by two different
methods as follows. Potato plants “Norin No. 1” and N. debneyi grown in the soil from the
fields infested with PMTV showed characteristic symptoms. N. debneyi plants were also
infected through soil when planted in soil where powdery scab-infected plants to which
PMTYV had been mechanically inoculated were grown. Thermal inactivation point, dilution
end point and longevity in vitro of the virus ranged between 65 and 70 C for 10 min, 1072
and 2%107% and 5 and 7 days at 20 C, respectively. The particles were rod-shaped about
20 nm in width and exhibited two peaks of 140-150 and 270-300nm in length. Antiserum
obtained from rabbit immunized with the injections of the partially purified virus showed
a titer of 1,024 in immuno-electron microscopy tests. The virus also reacted positively with
antiserum against PMTV from England.

(Received May 16, 1986)
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WX BIRETH B EEZ ONBEAEDE SN

AR OMBEICTLEL 72 PMTV OYERIZ B4 250
R AEE DT LD HDTH b,

AWRETICH D, RGN~ MRS
R ICII T A VR T Y = % B4 ERRIRE D b
BRBIEEZSHLU TR0, e, Dr. R.T.
Plumb (Rothamsted Experimental Station, En-
gland) i3 PMTV QHIMEEHFHEL TH 20,
C IR T OEEERT 5o

EBRHMBE L UFE

DA IR 1980 R BATER T TIRE L 7o B it
FERALELTWDE Y v 4 £ (JEK15) OWEAR
B ICHER, WAL 7o A R & U T Nicotia-
na debneyi \CHEAEREL , HAEL 7o A )V R BB
HERO—IBITHL 720 = OO EREEERICI3FE LI
£, F&E U N. debneyi s 5D & A WA ERL T2,

TR L ML §~TI5C ITBRE L B
Dra—RFPE Ry MCANK, 72720, FRAD
ArhOERNIETIR14~16C, L[#17~21C TH - 720
TR ORI ETER O BRI E LT 0.2%
HiRiERY — & A 0.05M ) vEREmE (PB) (pH
7.0) RO RS — K5 V& n (8004 v
Va) EROBEHEICK -7

SEHE  ERIC N debneyi OPFEIEA T,
IR ST DEMNCHIERE L 72 o RO I DO
T R AV10 BRI BERREED BEWR 1T% Chenopo-
dium amaranticolor TR LU BEFEL T, DB AT
Niz, o, EEZOWTIIH 3 ~ LEkIcE O
Wi % C. amaranticolor WRUBEL T, &g0
BAETN, ST ONTIIDIL &b 2 HEER
Lo

THEEELE AFOFEL B0 1AL, 20
AMRELL 72529 » # 4 &% N. debneyi ZHEA,
WA EIR Uz, T2, PMTV ICHL THOOG
REIDIRTIEY v M4 T (M 15, BEH) %30
cm SROFEHICHEZ AL, HWETICAY 4 vz E2T
W L. 2LT, TOY» 4 EAE - 7115
T, RUANVZBIEEGRT 0G0 % T,

HARPOREME NEILEE, HHRES X O
FRREICDWTH o N. debneyi DIEFRE 8¢ %
40ml @ 0.5% KB — 2 nf 0.06M PB & &%
ICERL, -2 TABLIHMHEERY, FHHRIRE
OHERTI Ch%E 5EEE L. BEMY S LT3

C. amaranticolor * i 7z,

DA RKFDRE N. debneyi OFSIEN & D24
VI P AFT 4 THAEEE (DN ) ks L Ot
(LR D 24T 4 7 etk RN 20 T FEBAEIER
Joo MATEE B UANAWA QDX VA 9 ¥ 2 lCD
o, BRUH2B) va v 27 vl (pH6.5) %
RN T A% T 5 72,

VA INRDHAL R 2 ~ 3 BMHRD N. debneyi
DEFEFIEEATRL, —70CTHEL - #BHE & UTH
Wico BEREFIREMINE & L 0. 5%MIE Y — 2 nflo.1
M PB (pH 7.0) M, JKLE 100 g IR
i 300ml & PUifE{kER3k 300ml ANz, EEREL,
6,000 X g 154rfilEaarifie, AEEIRNL 720 KB
ic1% Triton X—100 #MATEAL, 80,000xg
15053 R0 L T 4 S/ ThT A A KIC R X
B0 & SITH MWL E (4,000 X g 104311, 120,000
xXg 12057FD U, ZOWRTAEHKICEEL, 4,000
X g 103 RlE O HEL THRE S e LB 7210~40% REdE
EEARICOY, Hiz RPS 250 —4% —T 70,000Xg
1500 M L 7o 4 W REETr 2NV R 27N
ZRTHEO L, 100,000 X g 12043 W50yl U T4y
ML 215 70,

MmFERER oML RE%SEO Freund's com-
plete adjuvant T (Lx ¥, 3 MMM T 4 EZERIC
ARESRL, BRER% GAREICARIL, FEEI
K O HuifFEE S0

BoN FMED IiliE 4 ¥ Y 2K FEL TN
PMTV & @ i B R S BRI K0 H
Ntz 4 FY =z PMTV ofifiiz Dr. Plumb
(Rothamsted Experimental Station, England) L v

DHEEZE To

X B B R

Ty A ELHITIFHEEFEERR

HNCBOTIIH R, MR & &1 A 7R s R
SN o fohs, YLHER I R O BL3E O R I E D
ket Ut (Plate T A), ML I B MRS A0
RED Eo B TH 7208, EIKFHFREALNA
Moo COREEMWL 7o & & A, BEOEIEEN S
PRI R DABZE D/ &7 (Plate I B),

TR I IA R T ) -0 Ve 4 E (Bl
) A G, 15C I -7 & T A, BIRICH > TH
RHCHEALD BT A ZELEL, NERICHZ ZE2ED
7 (Plate I C), BHCIZTTFIEIC 74 I IEIRZ Z0B
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HESR SN ze TN 5 OBOBEIZIHEE RICII A
LIFMA RSN - 783, 18C 150 & 9C 10H
DOERMES 2 B LIT- 72L& T A, BRmeL
L, WK IROBESR ST

& EHE LR

A4 vz A& TIRMEREO I THEEEL 7o & C
2, 3PISHICEBLDIRD SNico THL, TAY
1 C. amaranticolor, kv, TE VT Y
WFFRE v+ ZF) : Datura stramonium, b <
b, zo8a (5D,
buneyi, N. glutinosa, s X%, Physalis floridana, ¥
»HAETH- T,

C. amaranticolor T(3HAE 5 ~10 H $hiCHERELE IR
e~z 2 OWA T L ImAELE DR, EDOADIC
Z FhOE &I b U7 (Plate I D), 4 BHE&SeE
Roniah- f:o

Nicotiana clevelandii, N. de-

EHEL, %U)éi %ODT;‘EW& FJPAL\ Z%
(Plate I B), & 5icZz 0% ERICHER ‘?’l:‘m’CWfJﬂi%?
1T RO X £ BRI U o

N. glutinosa TRFHTIEREIEICZ F#WFE LT
WA 2 AL U1,

£33 Tl3 5 i (Bright Yellow, Samsun, Sam-
sun NN, Xanthi, Xanthi nc) Z{t&tL 7245, Bright
Yellow & Xanthi nc OEEREEICZ 2 FE 742
MRz &AL U7 DA IR T e B gL 1o

Yy H4E (BH1E) TRFICEEECL A
EETBCE GBS, EEICHIBERICE > TA
Ui E R &2 ERM A S o

Z DD YA T3 ERIEEIC IRRET B L,
N. clevelandii & P. flovidana T3 IR TE S B
U7co

BREE & LTI RICEM S TRIS L 7o N. debneyi
DIEh, B AL LTS Sy 44 RE» S
LIRS s, FAM SRBICERITED S
NS o T

BYD WD oNITh - I LITOSD Th-
fio =, ®V=FaY, h7, FA4av, AVF
VA, IV, VIR, Yagua—sN, THI
0N, =Y, LU, Y, NEgRS, B
-V, YVYIY, TR, RFa=2T, ¥a29, &
439 hRF ¥, =K VIEF ¥, 2UFA, T,
TAZ—, FV%, v 7=FVy, F7¥a, &+
F o, AL LF REELFE, REMLF, ZLEA
), aALF, Tuay, PUERIY, 4 %

TR

00M BETREL L HLI o r 1€ (B
BY ow Az ) =Bz, N. debneyi ZRER,
BCHDISo—2F Ry MTEWZ, V¥ HA4ET

BT BI0EEMN S Y » B4 TITET 2HHOAT
U D IREEARAL, IR BRI RaRtrE
ZRVFaN

N. debneyt [ ZHEA T 120 B D SIERRICH - TUHME
BT IEROZ 2247 (Plate I F),

%7, CNOOIBICHEMT 2 = b OIRZKREIL
& T A, BIRE S » e (Spongospora subterranea)
DEFEBHER S N

Wi, BRE D PRERRELALE L ICEM Y, £
DU EBICK Y 4 v R AR L fco S0HRICY ¥
H4EBEREWY, 104 v ¥ 2 OFFTREOHIUREH
FUto 2O43IC N. debneyi »208MA T 12 & T
A, QEEMFER U Tce B E L TRIRE 5 HIRIESEH
WA, AT 72 N debneyi 13FF L 150
- 720

Tk 5 IR TER B AR AT 7o SR TIFILZIC
FORMA SN, T DR LR S DUFFETFIC
K BEMDOAATRII L 18D - 72,

BT ERORE M

KA VA DORIE(EEIL66~70C (10537,
FRBREE 13 100~5004, AEMREIZ20C T ~7 ATH
=726

% A IV R F DR EE

N. debneyi OFHEAR T DN Hhic X D EHER
L&A, IEK 20nm T, EX58 140~150 & 270
~300nm IC¥— 2 O BT hHEE s ke (Fig 1,
2L T, WFO—MONgE vres 50 5 H, L
M tc XS RIEORTFHRO5N I,

YA I ZDE AL

K4 v 2R OIPAHALIC BN T, R R A ELE L
SR, A =RHZMST 1/3~1/2 DRHEIC DRIE
@mmnykmﬁéﬂtcc®%ﬁ%ﬂb,uuﬁ%

TS LERE U ThEY YR VYT 2T VR
ICEBANT 4 TREHEICLVBIERELI LA,
HIREIRRD 7 A v 2FLFosEigk s s (Plate I G)

MmE=HER
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ME R EERERETAY 4 VA EEET 5 T LD
51, £DHMIE1,024(5TH - /- (Plate I H), 7272
U, AuiFid@eEims ST 5T L8R
Nicto¥d, 44 N. debneyi Eﬁ)«ﬁa\’cﬂ(%ﬁﬁiﬂ%m
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Fig. 1. Length distribution of PMTYV particles in dip preparations.
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PMTV 3o ngTHI —a v/ ~—THAL
TWBZERPSHITEINTNED, THLEDHFTD
P4 EO RIEBIBIZ BHIETH 250, RROFE
LML LTRAHTEZEOEI S, 5~15C TH
FIMOBEHAELRHTEEINTND, T, P
OBEIHTRUERIZ LB ®RIPZ 1213 IO %, 13C
BOMMMBEL S ERFL, $5118C & 5~13C
DOEFNH 5 E—BYHBICIR 2 T EBYonITEINT
W5,

DETIIII~12H EED D b OICHLZAREIROE
RMFEHL L 7203, DHBETOERL Y v 4 T OFRIER
WaEh S ETH 0, MEAETHMHIcI5C LT

SURDBE L L@ ERbN S, 1, TO
{ERICIT IR #RIC 13C DIT ORIRIC BIIRA S ¢
EEBRnEEZ oNBY, T DBBEICIZIRGR
NWERBDHN S, UL, BRIEOEARAET M ICE
icE> &b 00, HENBRICERCAD C
ERTHHD D Bo [RETRIFEROME THEERL
IERDFA L, BRITX » TRIYFMERSHL LD
ECDHBRDOLNIDT, EHTIAMEENSED, E
BT ONENH B,
AFTABOFEAEL Bk mLEsE <, Mt
B0, i3 KRS DA B O BRIC K & <
HELTOB 1D EEZL NS, AFEICENTHIR
Z 5 DRI K BAY A v 2R DI L T
WA, BRIRE D bRk PMTV ZgHEd 3
T &T, ZONEBIBENHR IS T &Y 52T
D, Fio, FIFMLEEC L= S EEAY, ABEO
FENHRI NI MTIETIRRRIC K - TR
ZIMHO FLES £BE EPNTEY, PMTV
WIS AR 5 EE L 5 b,
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PMTV 12135580 5755 8500 4Hkk (type
strain, Maray B isolate, Angus B isolate 73&) %
e xhT B0, type strain (%20 FREE
OWN T EBENT B, AvAvRiF a2
(Xanthi nc) % Datura stramowium 13 L1155
5, type strain & (3875 h, Maray B % An-
gus B isolate 105 & D EMMrE Nz,

] E2

[EEBEETOMIEY + 74 € (B 15) AUl
FOBBREHRERIE 7 4 v AICGRET 5 € & AN
N, ZORFEY AN EXHM, B, SR
i, RO, B OB, MmN
&1z & H 5, potato mop top virus (PMTV) &[E5E
ENTe AWE D+ 7 A B BURBGITOR LT 5T &
WWltze Vx4 E (BK1E) TIREIROTICHE
{b# 2 OTZZDR S0, ARICEZZAEL D, 50

W DL R TR T - 720 WD LIREL
FERIZIHER18 C 15 AT & 9C 10 H DL LIE % 2
[ilfT o fo & & AT U Foo ZFEMIIEL 3FE (T H 4,
g, F2RED O13EIcE S, C. emaranticolor
2 N. debneyi [TEHEITIRIREE U, FEHIL B
KA 74 € (BK15) & N. debneyi ZAlAT
FizE AL, TrBIRE DD Y + 74 =
i PMTV %#:FEL, Z20O13Iic N. debneyi ZHEA;
sl ATRLC Ein kD, HEEYd 2 &
& & 78 5 720 RIGALREEIZ656~T70 C (1053), 7T
[EAE 13 100~50015%, RAEBREEIZ20C T5~7 ATH -
7o MTFORER LA VI b2 H T 4 7THALEETIER
20nm OEERTH D, FXi3140~150&270~300nm
e — 7 B8RS WAL RZRRICTEN LT
135 NPT L S BN T 1,024650 JjilzsR L
720 KUANZIIA4F) RiCHEL TS PMTV O
PLmis & SR & < B L 720

EIFHB'Cﬁk

FRILERL - WA - TR 92 (1958).
W RILFESC - SEHEE (1949). AR 13:29-32.
Cooper, J.1. and Harrison, B.D. (1973).
Harrison, B.D. and Jones, R.A.C. (1970).
Harrison, B.D. and Jones, R.A.C. (1971).

WREEZERL - SREFFIIe - TLALANHE (1968).
Kasai, M. (1921).

0N o O W N

el
o

10, FAREESC - SUCHEHE (1970).
11, HESESC - RUEHE - Tk (1972).
12. PEE - RS - M 5 (1980).

AR 23 ¢ 42 GRERE).

Plant Path. 22 : 73-78.

Ann. appl. Biol. 65 : 393-402.
Ibid. 68 : 281-289.

Hinostroza, Ana-Maria and French, ER. (1972).

American Potato Jour. 49 : 234-239.

F B 35 @ 47-54.
Ber. Ohara Inst. landw. Forsch 2 : 47-77.
Sm R PETRED - ZREE (1964).
HERAHTER 8 : 13-20.
EE 10 1 17-22.

FIAERGHY 46 : 106 GRlBizEs).

BRI 29 © 199-205.

Explanation of plate

Plate [

A. Brown ring symptoms on potato tuber surface.

B. Internal brown arcs in potato tuber.

C. Yellowing or necrosis beside the leaf veins of infected potato plant.

plant.

Right : healthy

D. Concentric necrotic spot and ringspot lesions in inoculated leaf of Chenopodium amaranti-

color.

E. Necrotic spots or ringspots in inoculated leaf of Nicotiana debney:.

F. Thistle-leaf necrotic line patterns in leaf of systemically infected Nicotiana debneyi bait
seedlings grown in infective soil.

G. Virus particles of PMTV in partially purified preparation. Bar represents 200 nm.

H.

represents 200 nm.,

A clump of PMTV particles formed after incubation with homologous antiserum. Bar
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Plate 1
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