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Orchid Fleck Virus, the Causal Agent of a Yellowish
Fleck Mosaic Disease of Calanthe

Narinobu INOUYE, Jun-ichi MATSUMOTO*, Takanori MAEDA,
Koji MITSUHATA, Hideki KONDO and Mochimu TAHARA **

Orchid fleck virus (OFV) was isolated from Calanthe spp. (Cal. discolor,
Cal. Bicolor, Cal. Hizen, Cal. triplicata, Cal. longicalcarata, Cal. Satsuma)
showing light-green and/or yellowish fleck mosaic on the leaves, which
differed from previously known viruses of Calanthe. OFV caused systemic
infection in Calanthe, Chenopodium quinoa and Beta vulgaris var. cicla, and
local infection in C. amaranticolor, C. murale, Spinacia olevacea, Tetragonia
expansa, Nicotiana tabacum, N. clevelandii, N. glutinosa, N. rustica, Vigna
unguiculata. C. quinoa and T. expansa are useful as indicator hosts and as
a source of virus for inoculation, diagnosis and purification. Sap from C.
quinoa was infective after dilution to 10~ but not 107*, after 10 min at 45
but not 50°C, and after 1 hr at 20°C but not 2 hrs. For sap inoculation, it is
best to use the homogenate of OFV-infected leaves within about 7-8 min
after homogenization in summer and within about 15 min in winter. The
virus particles were bullet-shape or bacilliform, approximately 45-50X%
105-125 nm in a negatively stained praparations. In ultrathin sections, the
viroplasms were observed in the nuclei, and the virus particles and the
characteristic spokewheel structures were found both in the nuclei and the
cytoplasm. Antiserum (precipitin titer : 1/512) against the present virus
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I X EBH 6 Dorchid fleck virus

reacted strongly with the isolates of OFV-Cy-50, similar to that of
homologous virus. In agar gel diffusion tests, no spur formation occurred
among Cal. 92-7, Cal. 94-16 and OFV-Cy-50. In SDS-polyacrylamide gel
electrophoresis, one major band of M~ 55,000, probably viral nucleocapsid-
protein, and three minor proteins were detected, similar to those of OFV-
So from Cymbidium.

Key words : Calanthe, Orchid fleck virus, Calanthe yellowish fleck
disease.
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19BFELORBLUOERRIZBWT, TERAFEDOEIHML WELHRNOET, 752410,
BEMMELE L (EETHRMEREL 2. ZORADFEIZBUFIEEM T3 b % D LFi»
LEILN T2 L ) ThH Y, —hH I OB REN L 2 L LBRERV2 L T2 AL b o
72e L LZOBBUI VA NI/ THY, 43 TCIRBEIN - EREHITIIR S 1L VWK
THILIENGr -1z, TNLURIESFAELZIT-o- TR  E, ZOTANRIIERERTY
UL EZERAFREEL TWBEIEFROLNT, TNLDHETA N 258 L (EEHE
BRI EZ A, RFOREBHIEE L2 2 WEALAS 2 IZERERTH ), SLHIcHEE
M, MLIE R, WA R Z & odsE 5 5 orchid fleck virus (OFV) & RlE& 72, OFV
& AERBIENA 7RI EABHTRIRETH - 72, MEEBDHE, TV LA
BB TH - 120, FFICEERMOER TR Z O R L 217 EEFCERICEY
PRENBIENLIELIED 70 ZHIIZIDTANZAHFEICARETHL1HTHDL D
EWCERYH B E BN, &2 TEEECHLE L SRR INZ TS KR EBERY
BLTT, ZIREIREFDEME LR IBEO LN EREE TlcE -7z,

ARIZIZFNDZE A FICTEET 5 OFV oEHEICOWTEAR L, ZORK[EZEREHD
HMEMREY A 7HE L, SHRERECHET AITEBEEOFFIC DT ETOWw#EL
mz 7z,

RFREITII2H72 0, OFV OTBKZRET S - 2 TEFKRFHIRLEE TSI i TR A b4
RHEE LT EERT 5,

MEBEIUHFE

B|EIVANR D EBRICBIERAFDECHGHBO T A 7 2 LWk S oBEL 725
HEH BT EREROR S L 2 SKER TRED Cal. 92-77088k 5 L OILD R TR
£ Cal. U4-U4D R ANV ZA %R EE L THRAL - (Plate 1. 2-4), - HEDzH,
Chang ef al¥»8t5 L 72 OFV (& 25 cF R U 72 IR 0 & 5038 & L7z Rk Cymbidium
DFEBD T AR, LT OFV-Cy-50507) 2L 72, HREL - AHOKRKIZIA
FF 2IFEREMNMCET 2 BAOELEESHIED i, OFV Otk Cymbidium (3R ZITHR
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L, FLETVANVADERDLEOOMRREB L UREOEER Y LT OBERBEL LU
Chenopodium quinoa % B> TIBZE TIT- 72,

TRERE  ETEEAEOLOOBAMDIZ T B L % Caanthe (= € 2 JE),
Cattleya, Cymbidium, Dendrobium, Phalaenopsis DA, /X 2%, = A $H7e F118146%& (54
mtE) O EREG, BRERARIIRESZ0.IM ) CBEER (pH7.0) TERL 2HHIC
A—=RT T LEML, FHEIZL-> TIT- 7, HEEREL, BEROBETRTLIKE, 71410
ADIRHABF TORFEEIIREBRBRRFE TRONDE Z .05 - 12D T, HEMEHE
BRI TV EBRE T ~105DRORITR AR T 2 Lo oL, ZoRiCIIFHICERL
RRETR A BRICH W, BEERONEIR, TR CIIEE% 2 ~ 3EH (B
B, EARY CIE30~40H EHF TREBEBROBEIC LY, 2512 C quinoa 72137 V)
DR LB, BLUCUEICEL CRTDOEBBRE?1T-> THr O 2.

WARPTOREMYE . 7AW ZAONEGIRE, FREES L OCRERED RIS RS
L7 C. quinoa DIFEH %, Bz C. quinoa # AV, #EIC L - TT- 72, &g
FEEMBBSTE I K ANCBZEICEY, BEE2T- 7.

TANZADFL . T ANZOMALIZKRD & ) G HEIC L » UT- 72, BERELLYLVFE7
12 C. quinoa DIFHEICERLIEN0.IM ) »EEHER (0.1%F 4+ 7)) a— 1B %2 &1, pH
7.0) N2 TERL, ZEOF—ETHITL, 11,000X g 1050 L7z, KEgxs e
2 % Triton X-100% Nz CT154H ML, K FL > 7)) a—16,000% 6 %minz T1
RIS L 7248, 11,000X% g 205 Rl oo Bl L TS & L7z U0 20.01 M ) > M@ (pH
7.0) 128 L T11,000 X g 107 BE L7 BE L 72, % o EiEic 1 % Triton X-100% /0 2 T1543
F'EJ}%#?U:@%, 0% akEr v g SICERL 85,000 g 1 BRRE O BELIRS L2
BA0.01M Y B (pH 7.0) 5ml TRE L T11,000 X g 1057fE-0 8L 72, 2oL
Hx30% akE7 v a VICEBL, 37,000X g 1 RefilE Lol L 72, /R H N2 h&%20.01 M Y
PR (pH7.0) 2mlicBiB L, 10~40% > a WEENBICERL T, 87,000Xg 1 K
MELTHEL 72, 2003 F&4 L 72 (Plate II-1) 5, FE <> Ficiz@n k45, F
Jg <> FICIZBALR & 72 3 AR AR F O FAE L 72D T, 2D T X FOES %20.01M Y
>R (pH 7.0) THABL T50,000X g T 1 BeflE 8L, ZOhE%£0.01M ) B
B (pH7.0) 2B T11,000X g 105 M= L8 L, 2o LEEMALER E L1,

BEEBE . 7/ L2673, BULOREMN % 2 BMUER LA 2 2 7 ABOBEAN THE Y &
LT5aEBEZEL, \_0)41}2% au P VEERES727) y Mo, 1 5RRICRTOWE S
HICIRVWERLD, T2 2%V F 0 7 AT VBB E 213 2 %EEER 7 =i & ) 30~ 608 TH
ifefn |, BEAELR (HI H-7100%) %47 72, RSO BEY N HOBHEBLEICIE, HED
MNEEEH%BITNI—NTALTE FE1%MNEEAZ I 74 CTERAEL, =2/ —BK
t#, TERVEIRICEELTHEYNICL, FOUNEZERY I LE 7V BRIRCTEEM L
AR DT T 72,

SDS-KY7 2 YLT I FHALBIAR (SDS-PAGE) | 7 1 /vxﬂ%&ﬁfa’ﬁm ESAIKE)
I3 Laemmli?Y o F ¥ L ToT- 72,
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1. BRARE LT EXEDOBEH

OFV 30, SR, BREROSMICEEINTWEZER, Z44, EXy, ¥V
2, YNTy, FFATIERLERLGEEIN, ZOTANFORAERERERD L H
TRMIEEINTWLEZAI2%WL ) Tho 12, BitEdrdH -7z, ERIZZEAREBD
M RREIC L), FAEORPERRPBOB AR L EICL VETOEVYR L NIZD,
o OB IR R DB THh - 7.

B L 22 I, FEIRBICTEM I mm, &KX 1 ~ 7mm KDBEHL2BbHL L T2 00
R Tdh - 7z (Plate 1-1~4), F7BAHIMKL CHBENDLD LA L ALNHERE
3~ 7mm K, BFiZKEWE DTI0O~15mm KOPNEBEH % 4 U THE L 21 784K
RBbTLDLH -2 (Plate 1-1, 2). BEKIIKGE, FEOD 5\ 38 GBI 7 B
EWA 7ERLLD, ZX2HEMNEHY) L0 RoNZ, BEBNOEIRIIM  EICE - Tr
v MERERE L2, 3~ 4 AEDOBER T, FEICI3TE SRR S L h - 7228, FEF
HERLZECELHEROKCBEIIB LN (Plate 1-4), 728K 2y PRICARZ 2
bbbtz AT LEROERICMZ ERSEOKIHNL DL RN,

2. BEHBEEHH

Btk 7 4 L& Cal. 92-78 & 1f Cal. M4-1657 MR D18 ZHEPH O RIZIZIZFE L TH - 72D
T, BiED Cal. 92-T5 BV DE EHHORBRER L2 HE 1 RISR L 72, A7 A V2018 E#
13, BEREL 211RH6RE (5450E) oy, 5 RN RS RH LNz, DI b, =
A, C quinoa BXO757>V7ice&5BGe, C. amaranticolor, C. murale, =771
>V, B LTSI RERRE R TR L 7o, REMMOET L, ok
&Mt L v %212 #3532 (White Burley, Samsun), Nicotiana rustica, N. glutinosa
B I N. clevelandii % ¥ OEFEIEIZ L BRI 2 ML 72, EXEFWIC BT 2R HE%E
LITFicatik§ 5,

IR B TIRIRMIC G AN, obREOEMAKE AU (Plate I -
5). &HBPEOFRORBIIHRE L LBEICET L 2Er o BB L 7225, FEIRRHIC
EEBEHsELI (Plate 1 -6), OLERILT 2 WA 7 L& o7z, WADEITIZON
TIEIBELBBEDTTH 5,

C. quinoa - ¥FE% 8 ~13H B, 13 U$0.5~0.7mm KDR VB AEREE %2 4 L, 208k
L THLL S RIB R~ B BN J[ERHES & e » 72 (Plate 1-8). &Ry, #fE#%18~25HH
I L oObIFENEIBAEMALEL, FECHAPOUTEIGELERZZETE2LDOLR
Sifz, bEFOHEIRCBEMANEFZ VICL YA 72EL CTEIML, BHEES
ot FEROIEICLBEIAD D VIFERELEAEL TEML, F/FHEL 2 (Plate -
9), KD H\FHHEF L EEMOBV L EICREFERENALN LI EbH T2,

TEU Y BEER I ~11H B, BEEC Imm KOBBEHARFAEL, OLEAHS S
772 (Plate 11-1). F7B@Mad0rz 2L 72, £5REL, BEENLI~5#
B3l BalSsE L, Lo L ZoBRELLETIHERIECLY), S5 BE
AR E RN W2 %D 72, BIRBEP D7 A NADRNUZTE - 72,
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Table 1. Host range of orchid fleck virus (Cal. 92-7) from Calanthe.

Systemically-susceptible plants
Orchidaceae Calanthe,
Chenopodiaceae Chenopodium quinoa, Beta vulgaris var. cicla,

Locally-susceptible plants

Chenopodiaceae C. amaranticolor, C. murale, Spinacia oleracea

Solanaceae Nicotiana clevelandii, N. glutinosa, N. rustica
N. tabacum (White Burley, Samsun)

Leguminosae Vigna unguiculata

Aizoaceae Tetragonia expansa

Insusceptible plants
Astragalus sinicus, Brassica rapa, B. rapa var. pervividis, Capsicum an-
nuwm var. angulosum, Celosia cristata, Cucurbita maxima, C. pepo,
Cucumis melo var. conomon, Cucumis sativus, Datura stramonium,
Freesia reflacta, Glycine max, Gomphrena globosa, Helianthus annuus,
Lactuca scariola, Lycopersicon esculentum, Medicago sativa, Petunia
hybrida, Phaseolus vulgaris, Pisum sativum, Raphanus sativus, Sesamum
indicum, Solanum melongena, Trifolium incarnatum, Trifolium pratense,
Trifolium repens, Vigna angularis, Vicia faba, Zea mays, Zinnia elegans

Orchidaceae : Cymbidium *, Dendrobium*, Phalaenopsis*, Cattleya*

% : Tests have been carried out since 1962/or 1993 and still continuing, but the
symptoms have not been observed yet.

C. amaranticolor © $EFE1210~14A HEE, 2 LOBH VBB SEZEL, FoHRLrikES
BL7: 2 7HAE L D REIRH E e » 72, Db 2 ZRADE N HY) > 7RI R AL L 723
Lot FEROBRIETIY, BE/EELL TL 2L 2HEOE ) HFMaICKRY), F 728k
BEAEIRICHE > TEHRUFL LD L RN, FOL ) KRBk - 2HREREIT F L 7% <
ETFL7, FHECBERSRLAT, 774 VADEE TE Kb -7z, OFV - Cy-50%
Bepk T3 AR B S ~ KB AR R E L2, TEADP LDET A VAT
NEL( AL o7z,

R LYy BB, Lo ImmAkOBEMEAEAEL, OBEAGHMSAL Lo
Y, HOEBEOMEL LA LNLRLNL. EEREERLN D, o2,

VL L BRERIEI IR E A R U 20y, BRI E T B E MR & 2D
fiERE Y TR, 6 A~ 9 AdaEciz 7 ~1000H, 113 ~343 FERICIZI~18HKHD
PR AR 4 5 TR 2 TR L 72, 13 U I3 E#90.5 mm A DB B % A4 1 7228, KRBz HPb
DR 2 FRS Y e - 72 (Plate 1-7), BEAIIRREAL THEL, DbLHBZIEZE
S L7, BRI E AR 2R L T o 22, TREOBERE TCII AR BT S
L, GEEHEOED GEICE LGRS L ko 2. 2R, EEFLTALAOM
WL TE%h o7, OFV - Cy-5058dk T4 v L O EEIC BEREE % £ 72 (Plate 1-
10) #5, T & A5 5 DRI & AREHC HNRRAHIETH S L o iIclb i,

HH s BEREE SR T, 9 AEIC C. quinoa OIREINE # B 72 & &, BRI ~19
HHYIZ 0.5~ 1mm kD2 FHAZAL, Db 1~ 2mm KDBME -7z, AL
BB EZFRADOE Y ANEEL 722 ~ 3mm KDHE E ko7, SFBRe T, RED
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S57ANZDENLY TELh -z, FHEEZRTE, BUHASBERES, KRiCHuIz 2 ZHEN
L, OLIFHREVES LI FHE L -7, OFV - Cy-50% MREICRERmsE 2 Bk L
rehs, BETH- 7,

Z o33 « N. clevelandii . BFEEIREBH S 240, kB2 /Ll TE 7 (Plate I1-2),
KNP LIS WE D T, WEE» DL -7z, BRI LTk - 172,

Cymbidium . > > Y74 (=) ) ®ro—) OSOARICERE 2 KRB TRAR
P, A7 A2 (Cal.92-7) OREYUIBAEL 2 ~ 3FEMAL CLEZRLN T, L
L OFV - Cy-50i3 13 (10%) Zensb@yel, BB S5 ~ 6 » A TFM L THEMRDFHE & [
UaBHE, 2 £ BER B b L7 (Plate 11-3),

3. MARPILBIIIRENS

A7 4 2 OB ToOREME, C. quinoa DIFHETHE 2 FV, C. quinoa % WENEH
W2 L2 EB TR, NELIREAY5~50°C (104), AREEH102~1074, 20°C TORGRE
1~ 2B TH - 7,

4, AREBORG L ILA N ADHEREY

1) HREEREOZBERE CHREM%

BIED L IS, VA NZADEFICTEETH 5 Z EXVRBOLNTDT, WEEBRFZEOKR
MR B & L TR mIR M & DR EH - TB 2 e UEE k-2, 2
16 LA 7 & ORBR THREMM D LBDGE, BMIZERD D2 0, Z 0% 3 EfEE D
DIFFHEDET F 2RI Z LG 2 b Th b,

4 BOEBRERG] 21 KO VLV REL SEEN0.IM ) ABREER (pH 7.0) T
BEREL, VL HICERL 7, BRI FERME LR LA, BrEEY 5100H% %
TOMOUHEE AW &, BERHEEIZ S  THit GHEEEE), 55+, 1045%+H, 15
SR H E R, 20018+ (1 FEL 22D 10~30EE) EEHEL A% -7 (Plate
1-7).

8 BOEEEERF  HRE2IB#O Y L TRELRRLERL L IZERL Ty FICEREL
2E IS, B L THORGREE TOHHRIC L 2 REIRHESIEL £, 8 ~107EHED
Lk b BT L7,

OFV:Cy-50BE#k DA (7 BERE) | VL HRELARCE R U & 5 IR L VL Ic 8
L7225, JRERmEEIE Cy » 92-7& N {, —%E:A 70 ) B E L TIidP4120. 548,
205341213658, 3041412130518 & WA L 7,

Cal. 92-75BERR T3, LLED L 5 B & K IAT - 72858, BHEEMC L > TETORA
2d - 720, BEEEESE SRR T, BECBERKRTsEZ THL D, B TLI07LL
WD, D%, F7288kA 5 4 AE T, TR EBEE THLDE FnFnEmic gtk
2L, BVRESAEETARITREEREL-ZLICRY, JuEEIHLNE L) TH
572, VL EDBEREOMERTEERET - ICHOBLTH ), BRIFEICHY 2RENKE, KRB
B, SEREHYONES L EVISVALHEEIC L > TEE»H LD T, RTFICHEED LW
OFV DiEFHBN L - wEBRIZ 1T4E 2B TTELEVEL TTH 2 & UNEDE HIZE
bz,
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2) REBMBEROLEE

REBRFO ) ABBERIZOWT, IAZERGBIOIREBEWVRZLID EWEELLDL D&
PR EE, BOERMY VISR TT- 72 & 25, BREAICHREL 254101,
WiEE LEL L BEOBIHEHAE TR L 72, BEZICERET 2541013, BRARERZ
WRTRED ) BERF LN,

3) BEREY

A4zt C. quinoa &7 NVF DBREIEC L {ERTZDT, I b 2 HHERENH
DEMEFERYICHGVS Z L0 TE S, ZO8E, YT TIEEREE1 » AAL2LNTY
Ly, BRI 2 2L EA B DT, 2 2107 5 RiEfER20~25HEHE THDH D
ERAVEZEWEE L7, BREERMYICIT Y V& DR 2 21 & BB
7o C.oquinoa (Plate 1-8, 9) 2V 085, FRBEMEEI0~40BZEB L7230 TY
vz EyRHLENT, TN RERKEL HV 254, BRI 2t E §H < ow
KREDLDERCEZ ENLET LW 00 -7,

5. 9ANLXKF

AN AR T, EEEA 2 2 A TREEL DN ERRE 2% v I TAT VB
(PTA) & 5 2B 7 = W TYE L CEIEBE L 2L 25, #EDO L I & &2
DSORAEERIHNRAE L TR S 1z (Plate 11-5), £k E S 3MAA R E105~120 nm,
R TR 2110~125 nm, TE#945~50 nm TH - 72, ffb L 7277 4 )L 2R Tl AL i
R TR F—22KCLDLERLN, ARFRENS WL ) TH-72 (Plate I1-6,
8).

6. MERIE

TEAD LD Cal. 94- 1655 B OBAL ™Y 4 L 2 % FRICTEST L T L A7 HliLiF I s
fiE TE ARG 4 L X & 51215 F TROG L 72, APrimiE % Hvy, Cal 94-16, Cal. 92-7,
OFV - Cy-500 3 Zr#ikk (SRa#if{baRel) oMiERIE 2 BRY VN _BILREE TR 2
By, WENOSEERD BB KB EEL, FnsonTNbEeIcRAe L7 (Plate II-
9). F/-ABUMEE A RE ELISA R8T, e L TR by A v 2 283 L 72 Cal.
94-16, Cal.92-7, OFV - Cy-504 Btk CRIGED RS b itk h - 72 (Fig. 1),

7. VA LXAAHEBHNSTE

A7 AN ZADMAE S % SDS M | TR 2R T EEA-ED S FE %L SDS-PAGE ic &
NF#~. Plate -2 12T L 512 4 KDY FHARD L IT2HY, KW 3 RIZ=A F—-x> F
T, B A NZRTOBEEAEDS FREITHG5K LM S iz,

8. BRERENYHNERHE
Ay A4 VA BREDBE Y B RO BHELE T, BHNOIE 12 viroplasm #H AKRDTZ
R LN, FOREUCT A N ARFHEAE T 723/ EHRT 5 L 0 &, viroplasm DM side
~by-side BFIL, & HICEPIcT o KELTANZKFERI RS 07 (Plate 1-3).
RIS, MIEHROBESRICE T RO 2 EEpkIC BT L TR S 1Lz
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1.2
o Cal.94-16
e (Cal.92-7
o
[To]
o
T 08
1]
Q
Q
G
g 06
T
Q
(7]
Ko}
< 04
0.2

08 1 2 4 8 16
Dilution of antiserum ( X 107%)

Fig. 1  Serological relationship of three isolates of orchid fleck virus (Cal. 94-16,
Cal. 92-7, and OFV - Cy-50) by I-.ELISA, using Cal. 94-16 antiserum.

AN ZRFOERBES 72 (Plate HI-4). MR WIS I3 BECRECY SO KSR DK
FIRRLNT, BIET 250 ECRoN2y, HEROEROIMIIZ KO —imoTRAE L
THEMILHIEA RS L U2 WAL HERic BV U 2ok 75 L 8152 S 7z (Plate
-5, 6). DN EHAMOEHBL CIE FlsERASIBEIE I N2 2 RN F0kmD
F—2oft TS L THET A LN Ron.

% =

I ¥ A HHIZ 134 F TIZ bean yellow mosaic virus**!»227, clover yellow vein virus'®!?,

cucumber mosaic virus#*'*%¥ cymbidium mosaic virus*®'®'#13%%3)  odontoglossum
ringspot virus*>'®?%3%  turnip mosaic virus?®, FK[REIZE? carlavirus®' L UF potyvirus'??
BENBEENTVE, FNLDTANAICL DRAE B 2EICHBIES A 724
PIEABESRRENT, TORET A N RIIRTORES AT S 5 W I RARE T THIR
72, £7-EF &M, OFV-Cy-50 & Dl KIEA B, BEHIROMMNIC viroplasm X
A NZRTHREENS Z L OMBNEBER R & DfERD» 5, orchid fleck  virus
(OFV)*820 ) [F5g 2 L7z, OFV i3 Chang et al .»%° Cymbidium 7 LR U TR L TLIR
Angulovea, Cattleya, Cymbidium, Dendrobium, Odontoglossum, Oncidium, Pescator-
ea, Phalaenopsis, Zygopetalum 7> LR X LT 53452075 T & A TIEREEHTH - 72,
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L LB ZEAD» LD OFVIC D THESTREL LW ZIZIZEL L TWWTF L3
HOTIE AOWB Y 2 FiRAUERMES S OFV 2L THREL . AMEDO L E AN
WIS DR L 12 2 TWREBUEROFH L B, D -5k EREBERNTHRELZ OFV I
RET 29 NTOZE R FICRERMICREDRGE~FEEHNB LI UOEFNL0MMAIZL D
A 7EEROH b, FL2ZHEAEE) VDL H o7 (Plate 1, 1~4) 25, 2 Z8WAUE
WERN L -7, ZZ2TCOFVIZL DL RADHERLP WAL ES A 7K LT 52 &1
L 7.

IO A N Z A BERRIZ T ERRIC & » T B Ao, Rt C. quinoa B L U7 5>
Vs gL, C. amaranticolor, Y N+, ¥4, ¥,353a, N. glutinos, N. clevelandii
LR AL, C0k ) e FABIIFELOEICHELLEET
Cymbidium 7 5 55 HEL 72 OFV-So 2D Z L & Z N2 %2 v CIZIZE L TH » 72,
Chang et al*¥»HAB L URE T8 L 72 OFV iz W nosMk b C. quinoa 213 JH¥E
BIRND AT, EHBEIRET, Y7oy VFHIZERE L S 72 L TWBDT, 6D OFV
DGEERIZOWTORE LRI A N2 ERZFERICBYTETOEWYSH D Ly iclbii,
L# L, Chang ¥t 54205 & 7z OFV (Cymbidium Jskk, Cy-50) # HHTARTZ 4 L2 &
DIFFEM D R FEBR # /T 72 £ 2 A, OFV-Cy-50% /L7 (Plate 1-10), #4712 REHRk
Rg 22 LD LN, WHOWET—F LECDRLN. ZOKRDOEICDWTIZHLS
BTl e, IS I3 BEFEIRIC Cymbidium DIRIEER F v, AR Tl REIRHED LB &
iz C. quinoa %07 L+ odidE (Plate I, 7A, 8, 9KEWHEE) #EMEEICHV2Z D
120BKRTHE2L AT, FRRBCTRLEROEFNTOMELREEL LN EED
nrz. L L, VHICEART A L 2 3 EFREREC LR JHIHIE 4 L 7255, OFV - Cy-50
TIRFRRHED HEA R0, FREREL 2o A Eh 5 2. Cymbidium (FfE=
DY s ®ru—) ~OFEMTIE, OFV - Cy-5013 &% L TRMRHE & 6 LB B 2 73
XA b L7 (Plate I-3) #5, K742 (Cy-92-7) DRI EER 2 ~ 3EZHAL T
LREZZRLNT, 2 5ICMoBRREWIZ BV T L BERREDMBUIECYH 57 X,
7 A v S EERR R DT A I T OB TR S 7,

Chang ef al » DI L UL, OFV o E30°C U Lo EiRctE To A THIY)
L2k LTw5ad5, K74 L20sq8kk (Cal. 92-7, Cal. 94-16) (3 % MHEE DIEEA13~25
COEMTTH & B, MoBREOBESMFINT IRERDKEBIRLDL L) TH
=72, LA L, R4 ZoHEEREIC L 2BREIE C quinca X/ VFICEEL 2 L &,
BEHITIE 7T ~10H, RHATIZU~200 TEHOM 20 BHEZEL, BEICLE->T7A AL A
DWFHSKRE CBBEIND Z RO LN, AN ADHFETE P TOREIR, AiEb
EEDS0°C LT, WERFEED 1 ~ 2M T T VPR ELTIANATH 72, £ Z TlEEH
P 7 & HIREERE T 2 3 5 OIREBI B O MR TR LB Iz DTy vt & C. quinoa DTk
WM TN L2, B (6 ~9 AE) TiE 8 ~104r, XY TIE15~205F8T 5 & &
WAE T a2 a@» LN (Plate 1-7) 2 &5, HEHREICIIRELZERL Tr b Z Y
T 7THWE T, XY TRIDEFE TOLORMERAT L P EETH L LB BF
7 SIREEICBI Y 2 ERICB W T ESROREN D E AV 284, EUTIIHEERRES
BRI T rRaB T A S EIC BRI A EE L TERICHT A RETH D L FEZ . WmtEE
BORAEIC C. quinoa DHEFEEB L UL HBEEZ XV VT OEBRELH - 2 v, £
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NORBBPEOBEBELBEEICHC2HEAICE, REOBFLVWLOEL, 50 EE
ST LDRKEESIEL T B E2H->THER T Tk b v, FoREmIciEy
e ECIE, B BB C. quinoa ~EREL, % OREIRREEIC & o TERERITE NG
Errlis s ERTHDL, Tk ) RITHEREICE, By BRSO, MR
B4, FRORE (RFBOGEBHE), MM, BERDIRE L & OB
HIPET D EPICKRESFET LI g h - 72,

KA VAR FIZ DN R T D 2 W IIERENORELZL, ZHOKEED
45~50%105~125nm TH Y, Cymbidium »* &R H & 1172 OFV 940 X150 nm>VdH % V2 13
40X 120~150 nm?®, o> 7 > kHEh & 58 & L7z RFEE 7 4 )V AD176X83 nm?*P & 1) /]
X ¢, Begtrup?3 & Uf Lesemann and Doraiswamy?®%* 7 > By TELEE L7z kgD 4
AR TFOKRER LIZIZEL TH - 72, #LL 274 VA TIZRFIRD F— 28802 R <CE
BOLOEL AL N0, TR THEIGREL Lo LB b, ZDEmilorEne
FTBIEEYESTWDB LI Thoto, IRATVANADOEEERE NG T R]IT SDS-
PAGE T55K T& ), ZOfliZ#EH b Ic s L e Cymbidium 7> & OSrBERRY & 6] L
Td -7z, B iz Cal 04-1657BEbkIC 343 2 HLMFE 2 F O 72 U BOE CiE, ELISA B TAH
™ £ L 24 8ER Cal. 94-16, Cal. 92-73 L O°OFV - Cy-50M TEVRBH LY, FLEKRY
NAZEBIEEETL 26 30RO LR R A L 72,

A7 AL Z A3 RSB OAENIC viroplasm 3 L Y7 A LK TR S N L Z &, BICE
F R ICEE L R FERLS R LN 2 & DM R Cymbidium B> & 7 OFV
DRGNS0 8 L 0T 2 25T B RGO T 7 F 7 4 L ZRRELT 0 B IR THAE
KALT VA B IT8IT20253L39F0 B 3 LML L Tua7e, HIBR CIREARDOHRTIZHIEIN T 5%
DI RN ZOIREDBIE L Tz, BLISAKICHE ) T 6 L7z Den. Formidible 1= & 3%
BB RE L T a8k R R L 72 (Plate I1-4). 2@ Den. Formidible D%t » 6 b
L ¢ OFV 2 S 172, S0k 9 B FERKD 5, T OEAEIC & > TRIES e
e BEI N,

1995412 56 F & 4172 ICTV %5 6 k4 Virus Taxonomy*®i213, 77 F7 A LARHZ 5 )&

DEEEN, FO LHEWTIANRIL2BETH LY, MK THEIRL 222 NLTW
T WERREI A B VI I T A L ZHCIEEH I N TS, 7 BES TIE AR EOR
KR FMES 709 7 4 L Z & L T colmanara mosaic virus®, Dendrobium leaf streak
virus®?, Laelia red leafspot virus®®, orchid fleck virus***®, Phalaenopsis chlorotic spot
virus® (Phalaenopsis necrosis virus*?®) 1 & URREIEY A LR SOVHE I TN D
TS RSO T A N ZBEFER B L E 2 EHICEL CANDLENH Y, T
Lo TR EHTINS A AAD L AEE 213 R0 2 I TE 2 L0 LEbI,
IOZrRSEERYRIE L LR WS BOEELRETH D,

1% B
19884E LI, 1in - B - BRERTRAEMRBO LN EAH (A, I 4R, BEX

v, Wy, YLT Yy, AT IER) NDEIZREE~EBIND T A Z7IRDIFE T A L
Z & FH~7> & = %, orchid fleck virus & FE S 1172, A7 4 L AIL11FH6FE (547FE) OFf
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H B A8 H-OE M-k B HR

MBI -2 2 A, T RICEIEL THEE E FBEOKRREL HE L 724, C. quinoa,
T N FREE L, C. amaranticolor, C. murale, w7V V77, VIiLF, s,
%33, N. clevelandii, N. glutinosa, N. rustica ? 5 BH2EORY 2 R EREGL D H 1L
72, KT AINWADRTFIE DN FZRB CHIBED 2 WA TH Y, Fiok SICEEHAL FE
L7z, #DKE 13RI HHI05~125 nm, EFI45~50 nm TH - 72, WEIMITHE % B\
AR I 107~ 107, AIEILIBE1345~50°C, RAFIREIR 1 ~ 2RI TH - 72, 7 A LR
DI EHEREIC I, BEMEENY & T C. quinoa 272137 0 FH3k {, IREBEMBRETIZT7
GLA, ZHTEISGUROBITRZHRAT 2 E BEREC L VWERIBLNDE Z L5
Livre, Wit A VA B RRICHES LT, iEE THESI2BE OPLlE S 5 17z, APUiE
12 Cymbidium % 55782 1172 OFV - Cy-50& & < )L, FEXRS VN EILEG: TS Cal.
92-7, Cal. 94-165 & UF OFV-Cy- 500 HE 5w eicfa Lz, 74 N ADMEEAR DS
F&EIZHE5K TH - 72, WMo BEYH O BHBELUZIZIE, WIS viroplasm 25386 5
n, FOWELREIUCEIRICERD 2 CIFHAE L 2R P38 Sz, 3 HICHN MY
WIZEIC B E N BEKOR FERD RN 7. OFVIC L 540 % = © A B AIEY A
7 e L7,

F—0—F ! A (Calanthe), 7> 2 ZH7ANA, TELBOBIBLEY A 7
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Explanation of plates

Plate I.

1-2. Symptoms of naturally infected Calanthe Satsuma (1), and Cal. triplicata (2) (Cal. 92-7 isolate)
with orchid fleck virus (OFV), showing yellowish fleck and mosaic.

3-4. Symptoms of naturally infected Calanthe Hizen (Cal. 94-16) with OFV, showing yellowish fleck
(3) and mild light-green fleck (4).

5, 6. Symptoms of Calanthe hybrids (Cal. sieboldii X Cal. Kozu) inoculated with Cal. 92-7 (5) and Cal.
94-16 (6) of OFV.

7. Local lesions of OFV (Cal. 92-7) in inoculated leaves of Tetragonia expansa, 21 days after
inoculation. (Sign showing quantity of local lesions; A: Ht, B: ++, C: +)

8. Local lesions of OFV (Cal. 92-7) in inoculated leaf of Chenopodium quinoa.

9.  Systemic symptoms of OFV (Cal. 92-7) in C. quinoa.

10. Local lesions of OFV (Cy-50) in inoculated leaves of Tetragonia expansa.

Plate II.

1. Local lesions of OFV (Cal. 92-7) in inoculated leaf of Beta vuigaris var. Cicla.

2. Local lesions of OFV (Cal. 92-7) in inoculated leaf of Nicotiana clevelandii.

3. Systemic symptoms of OFV (Cy-50) in Cymbidium leaf.

4 Symptoms of naturally infected Den. Formidible, found at the same place as OFV were occuring
in Calanthe.

5. Particles of OFV (Cal. 92-7) in leaf-dip preparation from naturally infected Calanthe leaf stained
with 29% sodium phosphotungstate, pH 7.0, after prefixation with 1% osmium tetroxide. Bar
represents 100 nm.

6-8. Purified OFV particles stained with uranyl acetate. Bars represent 100 nm.

9.  Gel diffusion serological test. Relationship among OFV-isolates of Cal. 92-7 (7), Cal. 94-16 (16)
and Cy-50 (50). H: Healthy sap. AS: OFV (Cal. 94-16)-antiserum.

Plate III.

1. Sucrose density-gradient column after centrifugation of OFV (Cal. 94-16)

2. SDS-PAGE of viral protein of orchid fleck virus. Lane M : Marker proteins, lane O : OFV (Cal.
94-16).

3-6. Electron micrographs of ultrathin sections of the mesophyll cells of plants infected with OFV.
Bars represent 500 nm.

3: C. quinoa infected with Cal. 94-16 isolate.

4-6: T. expansa infected with Cal. 92-7 isolate.

132

C: cytoplasm, CW : cell wall, arrows : spoked wheel-like structure with virus particles.
V : virus particles, VP : viroplasm, N : nucleus.
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Plate I.
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Plate II.
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