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Tetsuyoshi YONAHA , Masao TAMORI, Mamoru NEGAWA
Tadashi KUWAE and Atsuko KUBURA : Two watermelon
mosaic virus strains isolated from mosaic diseased musk-
melon and squash
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MEBRIKEBITZY VEOEYA /ROREIZ 1960 FEHL OB DK >, BRIZ1974 F£E
HTHETDRME HRF ¢ ICRRORRE Lizo 272 19TTHICIR Y ) BOEM TH ShaERARNADN
KT » A4 HILEDHESH ORIEICI - 120 )

KEOYVEOY AV ARICET AHERICLA D0, /NE (1962) RIBBTHEHEDR A HEHY A
IRBD ORI NI EF 4+ TF4 7 c 94N (WMV) 28%& L, HFMETR, 21 20
FAIROREMIEALR SNITVDIC, METARE LTV BRSOV TIREED 5RETH 5
LT B, ERELE (19715 ot et DEF A IRARODT, BETAO 25 1, 24 %
SUBRF+DESFA IR THROHKDP S WMV ELEEL TV %,

EEo13, 197348~ 1975 EHBWHARB LUCHARNATRE Lcy VEOEY {1 /W23 KiC
SOTER LT £OH22HBRWMVILEZHDT, ¥2aV VD1 EMBFa Y s EHF (7 - 94K
(CMV) K& 2EHFM1 IBWTH- o

1W3¢Kmﬁk$!$%MK&§®t:—WAozﬁmvzafux@%v47ﬁﬁmbﬁﬁ3n
1AV ZRELUI19T5 ECEBRBENBEDOH KF » T4 /REL OB INIY A V2 OFERE
HBEAHE, 94V ZARTFORBEBR B LONERISIE EOERETIL-1:DT, TORREHRET 5.

RBHBRELUL &

HRIA R, 197346 9 ARBAYBEERBRBEOC=— VY ZROT X7 A0y (FEIR
FT—AT7IEY)y PERIE) oM INLTIAVR (ULTFTWMV-Mu R &, 19754448
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BERARERNBEONRF» oS INI Y102 (LIFWMV-Sq &) T& 3,

WMV — Mu %3, EFEIORHBEEHIAF » (RERADC) ICHEE UBMEEEL .
—Ji, WMV — Sq %3, REE 55 Chenopodium amaranticolor \HIEEE LT 4 L 2 45 8
U, ZhEHFF » THE L TEBRICHAV

PEAEYIL, TRTRER T 7 REN THEE, BR L7 HBEER, SHRhCH—F7 v a%
500 TRYE, CNEETREEEICS~3ECT OO0, B/ LLEYI, &1 HMNER L~
5, XRF+ BXU C. amaranticolor KR LEBEITIEV, 2ORPOEEE D120

TANZOERIZ A FF v REEMEHCHY, B8 ABELES5P — 2R Ick D 53 BR O % 1T
Bt MERIGHARI, WMV — Mu %8 M & S CEBAY BESHHSELTSEE T o0
Ihic WMVSBEER 2 DI M A48 U 720

X B B B
1 FEIWAEBEAVOBRY
HAM ANV 2OFEBEARHBEBCLIORE L, TORE% Table 1 T3 &7,

Table 1 Host range and symptoms of WMV-~Mu and WMV —-Sq of
the watermelon mosaic virus strains

Infection

Plants tested WMV — Mu WMV — Sq
Cucurbita maxima Duch m, ns m , mal
C. pepo L. var. ovifera m , mal m mal
Cucumis sativus L. m m
C. melo L. m m
C. melo var. conomon Makino m, mal m
Citrullus vulgaris Schrad. m, ns m
Benincasa hispida Cogn. m, r m
Luffa clyindrica Roem. m m , mal
Momordica charantia L. - m
Chenopodium quinoa Milld. - LL
C. amaranticolor Coste & Reyn, - LL
C. murale L. - LL

Spinacia oleracea L. - LL
Phaseolus wvulgaris - -
Vicia faba L. - -
Pisium sativum L. - -
Vigna sinensis Savi - -
Gomphrena globosa L. - -
Amaranthus lividus L. - LL
Sesanum indicum L. - m
Hibiscus esculentus L. - -
Zinnia elegans Jacq. - -
Nicotiana glutinosa L. - -
N. tabacum L. - -
Datura storamonsum L. - -
Lycopersicon esculentum Mill . - -
Carica papaya L. - -

m rnosaic, ns . necrotic spot, mal : malformation
r . ringspot, LL ; local lesion -~ . no infection
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WMV — Mu%kiz 108 28 @ ot s, v VRoSHEENICRRAE SRD ol BB LAY
SR, =5, Chenopodium amaranticolor, C. qusnoa, C. murale , *9V Y/
Y, AVFY, VI=A, TVEFY, ¥4F, wv=Fa3Y, 1 R¥2, I%, X277, erxI=FV
v, Yn+, Nicotiana glutinosa, %/%3, Datura stramonium , +=< b, ¥ TH5S,

—%, WMV-—Sq %2138 398, 2R I0BEEHILEREL, $1-2MEEYVOR
WREDED Shtzo BR LD 1EBZ, 4 V7Y, VI, TVFY, 947, 24 bE—,
ev=Fav, FAt+Y, Yav¥ I, bxI=FVY, FVeVH, $NET, X727, IV, B
v 3 v, Nicotiana glutinosa, /X3, Dagtura stramonium, b=<b, 2Fa=7, } R, /93%¥%
BETH- 1o

1) WNV—Mu RORBEH KCBREY R

Ez2—ANYZRROTRAZ 2ay (T-AR72KYy MERTS) R600#%PD 50 bkBAM Iz
¥4 7EREE LTV o BRI LAIEICE S A IERERL, EHFEOEFS 7 0E LS, BRE
B NBDBERER Lo BRBEDOE 24y FOERMNEL, BLKREOREDICRREBOMA

&1 -1) sBbhi,

HEFy (RERAPC, Edis, BAE) OREIGBIIDEORBICETER NS OGN
fro BT A Fp (3R 13 ALEIHEIC vein clearing %#/RL, WERRKBBERNBLIU XL ®
HMALk-1-eF12EREEL: (BR1-2)0 L2XRTERBEOHAKEDN, EYII
ELCERL, BIVMEEE B, bR EIEF+ IRBH S NWBBZEY M JERER LI &
B 14851, ERQFLEL, FRELLE L

AH¥Y B HEF» (Cucurbita pepo rom ovifera) iZHEHH 10~15 AL Eicvein clearing mH
bh#iciz vein banding , ¥4 7ROFEELBE DO NI,

vovw Yy (BFEAMIDE EECHY vein clearing Bbh, #ic vein banding, ETH#4 7
TREENLNENS (RR]1 —4), tXCHFEESEL 1 '

247 BE, b)) 3EEH20~25 B LECBVES M 7ERBEDNI. Chi3BRICLZH
REME - 1oEF 4 7REN 2. TETIVNEDZZRELEDL, RhEHLIEL -7

b HidERER 15~ 20 B EKRABAORAB JURROBMANEDN K (K1 -3),

Fa9YBIOE~AFTROTROBOEYL 7ERERL,

2) WNV—SqREREHORRY
HEFy (RERAPC, BREE, AHIL4E, 2UT) 3, VTFhoRKEbEE%KI~ 138 L%
i vein clearing #4 U, #icid, vein banding, €44 7RERL, EEXRIEEMOTIRXZ
BELL, ARESSHEDOOL B®KRIT-1),
oA IREE® 10~15 BRAEIGRERASBEL, RICESA IRER & 13 %o LXK TERIES
AEMEL
~F =i, PIHIEEIC vein clearing 24U, BICRERBSE L HNIMEEFM JER (BR
I—4) 2RL, BMLLWARELXEL 70
=Hw ) 3% 10~ 20 BhArEDORITH > TRIEZ L, RIHBEESF 4 7ER (RRI-3)
Bbht. PRETFARAET2E LA ONE, TERRBERAEET I LD 10
Chenopodium  amaranticolor \JHEM®RS5 ~T7 AEEEICREEAETEL, chRRICEL~
6O DIZF 788 @RI —5) E75- 10 2FBRBI LIV, COEYBHREH P TEH
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® Local lesion 2ERT 2 DEXIAVAOREEY E LTERTH 5.
E1: C. quinoa BX U C. murale bR PRAEY TH 2,
ROVYVY (R BEE®RT~10 BEBECABROREBEAL4E L (RKI—2) , +2&
PO VAN RREUNT X5t 72,
T (B72) BEECHHDBRESBONRIC TH 4 75RER LI, B,
ARC2IBEEHRS ~10 BEEEIC] ~ 2mOBEM AL U, REIZRICPLENKER & - 1.

2 DAL ROPBEHUR

ARTF P REOEHBEE VA VZFIC, SHREEDE L THEF + BB LU C amaranticolor %
RO, HHBEPICET 291 VRORELRRERE L 1o £ D8R4 Table 2 10 Table 3ic
7]t\ Lf:o

Table 2 Physical properties of the WMV-Mu of watermelon

mosaic virus strain

Thermal inactivation

point 10 min Room temp. 45 50 55 60 C
T7/17 5/10 010 010 010
Dilution end point 107! 1072 1078 1074 1075

10 /10 8/10 310 010 010

Longevity in viro

at 30 C 0 1 2 3 5 days

3/4 2/ 4 2/4 1.4 04

Test plant : Cucurbita maxima
Infected plants  Inoculated plants

Table 3 Physical properties of the WMV-Sq of watermelon

mosaic virus strain

Thermal inactivation ‘

point 10 min 45 50 55 60 65C
197 113 7 1 0

Dilution end point 107! 1072 10°3 1074 1078
225 52 4 1 0

Longevity in vitro ,

at 920G 1 2 3 4 5 6 7 days
22 16 13 2.3 2 1.7 1

Test plant . Chenopodium amaranticolor
Average numberes lesion on 7 to 12 leaves
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CDRERP S WMV — Mu ROBMEIZ45~50C (104) , BBERKEIZ 1075 104 810520
C B 2MRFRHRI~5RIKH -1,

—%, WMV—Sq R i2i#tEi3 60 ~65 C (104)  WAEREIZ107~10°BX020C kst 2
TR T BLLEICH - 720

3 Z7ISALUICKDER

WMV—-Muk DEEMARICIZEET AT 75 £ ( Myzus persicae Sulz ) BXUD 2T 75
& (Aphis gossypii Glover )%, WMV—-SqR DB AR EETHT 75 LV DHHR L1z Bk
T77L6YRBOThOBLEYETHEBLLOOTH Y, KEHBRHETIC ] BEHAR S €1 REYEL
JURBHENEL AR F L+ 2B, T75 LV EROEEAE~ -

COKR, WMV-Mu RIBEETAT T3 LY BLUTET 75460 Ed | HLINORERHER
TEHWEMELR Lo 1 WMV-Sq RIBEETAT 75 LY D5~ 10 HEWERHE M TE &
En, 302LUEDORH B TRIZHBESET L 120 WY A VRBOTHOEXBENERT EBbN 2,

4 DANROMUEBEIUREARK

BEERI5~20 07 FF + RERKSED0.1 MO ABEERK (0.01M Na— EDTA , 1%2 -~
ANAT 2L/ —-ABEMPHT3 ) #MATEBHRL, CORHBEOI0BBEn— 72/ -1 THRBIL
L, 4BBFVxF L7 Ya—n (6000) KX DBME Lizo TAX00IMOABERR (0.05
M Na—-EDTAZ#MmpH 7.3) ic#&%&, 10,000 rpm, 154 & 30,000 rpm ¥ £ 540,000 rpm
0 3D 2 E4ERELEITIZ, BAMAEREB 72, COBRREVRRELE L1,

ARF »HED dip BB XUCBHMLER O PTARBRBICOWTEBERBEE L7::25, HioAn
22, VTFNORARCBOTHT700~800 nmD UV bREFosEE I h: (WK1 ~-6, 1-6)

5 mwRR

A&z, WMV - Mu ROEMELERE o9+ ic5E EH UTHER L. THOLMLER S
Freund's Complete Adjuvant SBEAK % 20 AME C2EHHICER L, X o ic#iLiBR s
—BMR T 3 EIIREHR Lo 25LTE SN WMV - Mu i@ oIz EmEIC LD 1024 &£8
LU ZoMDd WMVELIE (51240 AV, EfEs LURXY VAL #EIC & 2R E% 81

HEEORF X Table 4 IWRT L5 I WMV — Sq i3 WMV—Mu R B ic 4 3 G085 &
Nrco FLLWMV-Mu 8LUWMV — Sq O Y 4 4R i3 WMV HiMiE et LRIBICEE Lz L
LB OHEA L2 BoNOEROTh R IEF v HEK & ORIGBEAD b1,

Table 4 Serological reaction of the WMV—_Mu and WMV-Sq to the
WMV antiserum

Dilution of antiserum

Antigen Antiserum
2 4 8 16 32 64 128 256 512 1024
WMV — Mu A ++ o+ + o+ o+ + + *
B ++ ++ + o+ + 4+ o+ * + -
WMV —Sq A ++  ++ 4+ ++ 4+ + + + + +
B ++ ++ 4+ + + + + + -
Healthy sap A ++ ++ * + - - - - - -
B + + * - - - = - - -

Ring precipitin test
Antiserum A : WMV—-Mu
B : Isolate—2 of the watermelon mosaic virus (Sako, et al 1975)
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EBX L VAT REORBR T IFAR MEERE X F » MK TRIVLE UTH O o BRI MRIZE
X09%, AK085%,F(F ) L0 1BEEIMHIMCL 1, ERER 4 BICHU YA VAEEE
MUte TOREE, T~10 BRICHFERICENECATHER (RK1 -5) sBbht, L LE
MEORIMEOEA T, HEARMNFEROBIZHEICRARLIERE LB ON, TNE/HIKWMY —
Mu P& CHL & Uto THSDOMBRIGTH Y A VR QMEKIERBRHMIER &N 50

1 "

WMV i{ZAnderson (1954)‘) O)ﬂ%yjﬁe, 3—ays, BT7VH, ~NT4ABLTFa—N13E
a1 BRA SRS SNV 3D,

Webbo (1965)'Y WMV 10 4 Btk F TR, WEORE & LOCNFRIGRBRET IV, Th
SR 3 HkiZ, TOFE@BALSY VAHEBICR SN 2WMV — 18-, o THBERIR Y Y BD 2
»C. amaranticolor, ®*9LV VY O BIUMEO< » RHEHCHEAERAB T WMV — 28ICERIL
oo ZLTWMYV — 18I Icd LWMV — 2BIBUS L1Eb - 72 & LT, 20 b 2 BBt RS
BBEFROTWEE YA VR EBTI B,

Milne & (1969)% OWMV—1Ca B XUWMV — 2 Ca i3 £F + OFE, yEGHE, 777 4
ALy, TANAREFREOEUY B XUCEXRS VAL EREIC L O MENBESEDONE T b D,
CHIREE DA VA TIZIEL, WMVRHH TH D LBXTW 5,

PHEICET BWMY oEER, hE (1956, 57, 62)% % D, & (1961)%, Inouye (1964))
b (1965)Y 5L 0E S (19750 112, < OWMV SEBHEE ST B8, LIFhoOH
Bk b v U RLADEYOSER BRD >N, FEOWMV — 2 REICKST 5, L LWMV HH
FbhD) 1T T IREN TR 5975 < HBRIRE 1314 TR - 1o

ABICEBRLI-WMV — Mu RBLXUPWMV —Sq ZOoEBRERIFRL-LO CHYIvRZ, F
FEEICHBADS 22 MEBE IR A XS ERIZU. T Y 4 v 2 2 Ovm I LR
RIEARTC EDD, CHIRWMV O ZRENEN - L RHFERAE SO o € LTWMY —Mu R43,
ZOREHEAHLY ) HEYICR SN E A TIIWebb 5OWMYV — | gt ic itV 308, HEOMRE
BHICERDS Do —F, WMV —Sq RRWMY _ 2 REEBICET 5 b0 T, hE (1962)7 058
HERL EHTHBIZINEE X B,

ABICET DY VERIMERIC K DA ERE ST IEON T B, 197265 ALIBI A EF», FUH,
24 H OEABH HED SNT, BEREROBEHCERCARTHBICHFINILICEVBRD
BOMZE . L LEBKS, DY EOERICEOTREDLIBDDOES [ JIRBRET 5, &< IK2~
4H®¢mﬁﬂﬁ%®ﬁ%ﬂ§ﬁfééo§k7~gﬂﬂﬁ®x4ﬂm%$47%@%5%5&0,3
1RELBREN= T Y PAF R EICORONE, CNRBESKENT T 7 L v HELOBESD
55,

2RI A0 VBIUOARF» DEFA IRKOOABINITANZABENENHIRF ¢ « EFA4 7
w4 A (Watermelon mosaic virus ) ® WMV — Mu %LU WMV_ Sq RELEEEH
7o
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WMV — Mu BRHEBEERL, 27777620k DIEXRGHITEREI NI, 105 288 o t R Y
hy YR OSBEMNBLEMY Lice ¥4V AOREM (104 345~50C, mHERE21073 ~
1074 BL20C KBF AREEH-RI~58ICH >0 VANV AR FIBD SR THE X 700 ~800nm
B84 12nMTH - 12, WMV & OIFHEHBEFRSRD St

WMV—-8Sq BRRHBEERL, 17754 RE0EXBENIKEREIN. AL 13N 398
OIS IRELUTHOI0BEBREYBL2ERREL, 3T7r9BEL0eaBOSEEH BB
WS L7co 94 MR DRMER60~65C, MARKIZ1071~107° 8LV 20CKE 2MBEHE
B2 THL ST 94 M AR F 20 IR T 700 ~800 nm #Eh#12nmTH 5, WMV— Mu Bk
Ui WMV & o ik #IBB R HsBs S o

WMV - Mu %i3Webb o238 & L /- watermelon mosaic virus — 1 KR4 VR T, bt
BTRIFRRINTVEBWHRHETH 2. — 5, WMV-Sq RiIZEANTHHE L 0BEDH S WMV
LYBRKICBTEIANVRTH 5o

| 3

AFEETROCY D, RESHMEEIET - LEBXER PR EZLEEEEITICE SR
BLLEY 3,

5 A X ®
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Summary

Two strains of the virus were isolated from mosaic diseased muskmelon and squash (Cucurbita
maxima) in 1973 and 1975. Those viruses were identified as watermelon mosaic virus, and desig-
nated WMV-Mu and MMV-Sq, respectively.

WMV-Mu was transmitted by sap inoculation and also by Myzus persicae and Aphis gossypii in
non-persistent manner. The host range limited to 8 species of Cucurbitaceae for tested plants. The
thermal inactivation point was between 45 and 50C, dilution end point was between 10"3and 1074
and longevity in vitro was between 3 and 5 days at 20C in the juice of C. maxima. The elec-
tron microscopic examination of partially purified preparation showed filamentous particles of
700-800nm in length. It was reacted to WMV antiserum by the ring precipitin and agar double

diffusion tests.

WMV-8q was transmitted by sap inoculation and also by Myzus persicae in non-persistent man-
ner. It caused distinct systemic mosaic on 9 species of Cucurbitaceae and Sesanum indicum. Local
lesion produced on inoculated leaves of Chenopodium amaranticolor, C. quinoa, C. murale,
Spinacia oleracea and Amaranthus lividus. Chenopodium amaraticolor is a useful assay host of this
virus. The thermal inactivation point was between 60 and 65C, dilution end point was between
10*and 10°nd longevity in vitro was more than 7 days at 20C in the juice of C. maxima. The
virus particles are filamentous of 700-800nm in length. It was reacted to both WMV-Mu and
WMV antiserum.

WMV-Mu may be closely related to the WMV-1 strain reported by Webb et al. It have not
been reported in Japan so far. WMV-Sq is similar to the many isolates of Watermelon mosaic

virus reported in Japan.

B B B 8

RY

Bk I WMV — Mu ROBBEBLUY A L R XRI WMV-Sq ZORBELIUOA LR K

NF ¥

1 =270 BEOBRBA 1 AXF+vDEWA /%

2 HAEF ¢ EORRHAL 2 ROV VYYOERBEDRBRA

3 MUV EDBRBHAS LUK 3 =HvVoeFq %

4 vavypeH( s 4 ~FwDEYAIE

5 EX¥ VAL#EEAs ; WMV-Mu $il 5 C. amaranticolor ERBEDRER A
# Sq:WMV-Sq Mu: WMV—Mu 6 VANRNFOBES®R (—200nm)

6 YANZEFOBBHER (—2007n)
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