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Tetsuyoshi YONAHA : Viruses isolated from
papaya (Carica papaya L.) in Okinawa 2 A

" virus causes yellow mottle and vein necrosis
in papaya
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Table 1. Host range and symptoms of the virus caused yellow
mottle and vein-necrosis in papaya leaves

Virus

Plants tested Symptoms recovery

+

<
Z

Carica papaya L. (Solo, Zakko No 2)
Cucurbita maxima Duch

C. pepo L. var. ovifera Alef.
Cucumis sativum L.

C. melo L.

C. melo L. var conomon Makino
Citrullus wvulgaris Schrad.
Luffa cylindrica Roem.
Momordica charantia L.
Melothria liukiuensis Nakai
Chenopodium quinoa Milld.

C. amaranticolor Coste & Reyn.

>

C. murale L.

Gomphrena globosa L.
Celosia cristata L.
Amaranthus tricolor L.
A. lividus L.

Nicotiana glutinosa L.
N. tabacum L.

Datura stramonium L.
D. metel L.

Petunia hybrida Vilm.
Lycopersicon esculentum Mill.
Glycine max Merr,
Phaseolus wvulgaris L.
Vigna sinensis Savi.
Vicia faba L.

Pisum sativum L.

Vinca rosea L.

Zinnia elegans Jacq.
Tetragonia expahsa Murr.

OOOOOOOCOOOOOOOOOOOOOOOOOOOOOO;
|

YM: yellow mottle VN : vein —-necrosis O: no symptom
+ : infection — . no Vvirus recovery
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EFA IREEL, ROEBTRECBORLER &L 2, $-8BE1~2F k0% T, 3 A TFaHK
ERICH - TREDH2VREOEOMM (K1 —-3) PREBLERET 5. tORFBRSES, THE
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Hoteo RFEIICE - TRERBIRZAZER RR I —2) Bbh, L2 CRBRICEN2Edbd5, ¥
DRE 31}, —MCBLFELIIAAT, FHELETIREIUD o712 @RI - 1) )
ZLIUVERORY  HE LEVKTREORBRELIE L TECBREORE SB35 K
KOEMRB LU XZDOREBICIRBALORPEE KT -4) sEREIh 3. ERORMIRED
ENICHANRTRRLS LS. SLEROEBICRIABOBRUNBA LN B, N OORKPEZBMORBIIE
D&Y A 7R E HPIRIBBGRICH 5o
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TBE TR, ERAOHRICHKELORE B LUHRENELN S,
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TIR I ARFy (RERARC, 2UT, BEEE) , 2F V2 8F» BA) ., a9 ) (%,
EERILE) , Yoo ) (RFEBARL) , 245 BE, T, 88) ~F=, =HvY, Z2ai/
FXFTRXA9Y (FE), THYH™ : Chenopodium qusnoa , C. amaranticolor , C.murale,
baf:ev=Fav, ¥4 +9, "4+, 4R, 2B : Nicotiana glutinosa , #/%a
(Bright Yellow, White Burley ), Datura stramonsum, *F 2 =7, +F= b (KFH,
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H16), v7 <+ (B&E), v Fy (ATEHEE), #a3vF21t9R:=F=FvY, +78 : e »
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2 IREA IS TER L, £ OWH % 3,000 rpm, 15EME LML, EBEE Y ALIERHE
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EROI . BEHDICIZE ~8 ERO N YHIZEL, SLBREENENEEBLT, TORKOEE
LD AN ADREBRE LT~ 12,

R2ICRT XHCKRT A V212, 50 CREBRIBRPMAEE L, 53CTRREML LI, 1072HR
BRBRBEET 505, 1072 RIZBEMSBHONIZ. 120CKBY 394 VR8T RIE
ftltco CORRBOER VA VR ORBRE (104) 350~53C, MERKIR 107 ~10"3 kv
WREE (20C) 312 ~ 18 BHIOBHEILH 2P S REED VANV TH %o
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Table 2. The inactivation of the virus in crude juice of the papaya affected leaf

Thermal inactivation point
(10 min)

Dilution end-point

Longevity in vitro (20 C)

48 50 53

5§ C

4/10 2/10 0/10

10-! 10-2 10-3

0/10

10-4

5/10 2/10 0/10

12 18 24 30

0/10

48 hr

2/10 0/10 0/10 0/10  0/10

Infected plants/Inoculated plants

Test plant: 8 to 10 leaves stage of the papaya

3 EETHT77I3LLICKEERER

BeH v vTHE LIceET AT 776 (Myzus persicae Sulz.) E/NE7 7R ahT3
B a TRV, T 77 LY PIRELRENERN S &, BB/ SYE 1A
%DﬁETO9U24ﬁ@m%8%toﬁ@ﬁﬁﬁZOC@ﬁﬁfﬁw,%Eﬁ@ﬁ%ﬁﬁﬁﬂ%ﬁﬁb
Db, #IABRKBEL, #1 AKNBE L. AUHET 2EORRETV, EETAT T 74V
Y BIEMAREL 720 CORBIIEICTLEDTRLU ER 1 LER 20EMICIERBBDON S
ﬁ,ﬁ%&H%@,Sﬁﬁfﬁﬂéﬂ,%ﬁﬂkfﬁﬁﬂ*ﬁﬁTT%ﬁﬁ#BKﬁ4wz®EﬁﬁE

BEkBEE TH 2EBON L,

Table 3. Transmission of the virus by Myzus persicae

Acquisition feeding periods

Experiments )
5 min 20 min 30 min 60min
1 0.8 012 1/8 178
2 2,/20 5/20 1,20 1/20
Total 2,/28 5/32 2/28 1/28

Infected plants/Inoculated plants

Inoculation feeding periods:

Souce plant, Test plant: Papaya
24 hrs in 20 C room
Five aphids per plant were used
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KOANZRETRI AN RE LT % 820K ICH Wil U720 8 #1C papaya ringspot virus
Z2RIANVZRELTRUKEREL, 2o AV AMOTFHIERERE Lo

BEEREIZ 1 RY A v 2 EFHRI0~15 B ICTHRICZ ORI TR BEb N . TS RMEkIZ 2 &
VAN AER 1 BRRICFHRBMOE S o700, R UMSRAERT L SE0, FTOE
DECUBERAEEREL, REBHESHRK SN 3 BEERBORYELED Shiio HRICL K Y4
NADHERBUIKRICRARLERIR OIS > 720 TORKR, HRLELVA LV ZBEOTHHRIZLL T
NWHDEEZ LN B,
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Particle length in nm

Fig. 1. Length distribution of particle in partially purified preparation
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R1KB2E5Co4 L 2NFOREIE, 625~ 925nm AL, K THT700~800 mm iCF
BT 5o Ch LB L7 normal length 2 760 nm , #8234912 nm O, BV LR FTH
2 (RN —3). T dip BRABPIKORAKIE VAV ARNFOBEI NI

4 E ®

PEDRER, KvANVRRB Y ICOLFERESRDON, TORBMIFECEIES 1 7ERERL,
BR 2 EEREETIBEND D0 TETHT 77 6 VICLDERBRMICERS NIce VA VRADRE
250~ 53C, MERMKIZ1072~1073, WERAEHE (20C) 312~ 18I h »tco VA VR
EFREVCOSRTEXT760nm, B 12 nm TH o720 1A UMV Lpapaya
virus & OFHBERRBD ST,

Bl D papaya ringspot virus") o v Dz v ) HoOBREEDICRRE Lo £ LT ¥/Y
FHIIM L SHELSMETERERIA N AOUE & IIHET 5. TRFERAS IV ICRE S
15 papaya leaf reduction virus!®) B ICBREAET Z0, EPREFCRBE#RELN
e ZOUA N AN F OEEIRIE S T o papaya decline virus 8) e % DI H»
Chenopodium quinoa B LU & 4 XICRET 505, v ) BEHOBRERIBHONIE 12T 75
LYIEOERENITOTIANZATH B, LL, EDVANVARNFRUOSRTRE 750nm , 1&g 12
nm THbo COEIRINSOTANAERY ANV ZATIRBEADD S0 DEFIEKY A NV ZDRBITH
124 NVZREDHBER 4IKIRT o

ringspot

Table 4. Comparison of symptoms and physical properties of the papaya viruses

Faint mottle
(Conover, R.)?

Isabela mosaic
(Adsuar, J.)?

Mosaic disease
(Ishii, M. et al)®

Virus Tested virus Ringspot

(Yonaha, TV

Plants

Carica papaya L. Leaf yellow mottle, distortion, yellow mottle, yellow mottle mottle, white

vein-necrosis necrotic spot small ring necrotic spot
Stem  concentric ring linear, oily spot streak, ring
Petiole ring, streak concentric ring
Fruit  chlorotic spot brownish ring ring, C-shaped
necrotic ring
Cucumis sativus L. 0 ns m m m
Cucurbita pepo L. 0 ve m, mal m m
Citrullus vulgaris Schrad. 0 0 m, mal m m
Physical properties
Thermal inactivation 50 - 53 C 55-60C 50 - 54 C 60 C 54 - 56 C
point
Dilution end point 10-3 10-4 10-5 10-2 " 1073
Longevity in vitro 18 hr 72 hr 24 hr 72 hr 8 hr
m: mosaic mal: malformation ns: necrotic spot

vc: vein clearing

O:

no infection
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CDORICRT L KR ®D papaya ringspot virus 1 %%, Ishii 5 (1963 )6)03 mosaic
disease, Adsuar (1972) 1 @D lsabela mosaic virus XU Conover (1964)3) @ faint
mottle ringspot virus {3, /¥¥¥YEIC yellow mottle 7213 mottle 2R L, T EDOER
CERREORBPERELEL TRVANVZADRBEMLT 2, L L, BERZZERIZMY 4 03I
RORTA N ZBEOEREBONE . KVA NV ZADOEE@E 2/ SVPYIRBON 285, fBDY A4 AL R
BRRAFF v, $av ), A4 2LE0Y ) HEHORBEULBD SN 5. 1 LV ZOYBENKE
IWRARZERIIVD, KYM4vRiZfaint mottle DMEICE V. 75 B mosaic disease 5 & U Isabela
mosaic virus ONFHEERBSL TR, OFNDY 4 VR4 papaya ringspot virus? 9)
KRIEINTH 3,

ritokBEY 1 v 2DH, Jensen (1949 ) Do ringspot virus DO/ YREICEBYT 208
ORBRROERRIEY 4 Vv ZORBLBLT 5. ABPRAF¥#KE Dr. Chen, M.OBREOEMIC
LBLABCLNTHIRY A VR DBRBICEMY Licy 4 L RAFOBREL TV B,

UEDEHIIEKY 4V RIZBEED papaya ringspot virus &3 EWE S ICHREIZS 203,
INETOERT, INOCORBEVPRCTICLRIEABETHY, 4%, HEHELETI2RETH 2.

1973 FEHERGETTREL 1093y ORBES 1 7 /D 5 PNV A VADEREFTIE 170

KIANZOFEBAIR/ SV ICRONZ 0 Y REORMIZ, BLEARS ZVREAROBLN
BRI -> THRbh 0, IELABBRERZEL, KA EnEDLNL L. FPERCEIBREDE
EREORKE L CRESRON S, REICRUHBRBAKEOLN, ChhBICEADALTHLN
00, TORBIKKRBBORMPRRELAET 2,

KAV, HBERL, 31T AT 7560 RE0EABEICERINS, U1 LADTMRSE
# (1043) 350~53C, WMARFREIRII02~107 BIURREY (20C) 312~ 18Kk -
720 U4 W ZKF® normal lengthid 760nm, B 12 nm OEOO SRKFCH 5. AV 4
WA EKRB®D papaya ringspot virus EOTEHBRIZED SN,

| L
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Summary

A previous paper reported on papaya ringspot virus, which is widely distributed in Okinawa
Prefecture!l)

A new virus was isolated from papaya, showing yellow mottle and being found in Ishigaki city,
the Yaeyama Islands. The present paper was concerned with the host range, symptoms, physical
properties, aphid transmission, cross protection and electron microscopic properties of the virus.

The host range appeared to be restricted to papaya. Inoculated papaya plants showed the
chlorotic spot scattering over younger leaves and green spot on the stem in about 10 to 15 days
after inoculation during summer season. These spots were followed by yellow mottle along the
vein and vein necrosis in the leaves. Concentric green rings or spots were developed on the stem
and petioles. A few chlorotic spot with center green were formed on the younger fruit. The
spots were coalesce to form larger and slightly elevated spots, and dark green or brownish
were . produced surrounding the spot.

The virus was transmitted by sap inoculation and also by Mpyzus persicae in non-persistent
manner but a low rate. The virus was inactivated in 10 minutes at temperatures between S0C and
53C, in 12 to 18 hours with aging at 20C. Dilution end point was between 10- 2 and 10-3.
The normal length of virus particles observed in negatively stained and partially purified prepara-
tion was about 760nm long and about 12nm in width. There was no cross protection between

tested virus and papaya ringsopt virus reported in Okinawa.
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Explanation of plate [

Infected papaya plant in glasshouse
Vein necrosis in papaya leaf

Yellow mottle along the leaf vein

B =

Concentric green rings on the stem and petioles

Explanation of plate [I

1. Chlorotic spot with center green on the younger fruit
2. Dark green or brownish surrounding the spot and ring spot on the fruit
3. Stiff, rod-shaped virus particles (Bar 200nm)
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