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Host Range and Some Properties of Orchid Fleck Virus
Isolated from Oriental Cymbidium in Japan

Hideki KONDO, Jun-ichi MATSUMOTO, Takanori MAEDA,
and Narinobu INOUYE

Orchid fleck virus (OFV) was isolated from Oriental Cymbidium
(Cymbidium sp.), showing chlorotic flecks on leaves. The virus was trans-
mitted mechanically to Chenopodium quinoa, C. murale and Beta vulgaris
by sap-inoculation and caused systemic infection. Local lesions were
produced on C. amaranticolar, Petunia hybrida, Telragonia expansa and
Vigna sinensis. Sap from infected T . expansa was still infective after 10
min at 40°C but not after 10 min at 45°C, at a dilution of 10~ but not 107,
and after 30 min at room temperature but not after 60 min.

The isolate of OFV had non-enveloped, bullet-shaped particles measur-
ing about 40 X 120-150 nm in dip preparations. However, bacilliform
particles about 40 X 120-140 nm were observed in ultrathin sections.

In ultrathin sections of virus-infected tissues, virus particles were
detected both in the nuclei and in the cytoplasm. Moreover, the inclusions
of low electron density (viroplasm) were also observed in the nuclei. Virus
particles were found to attach at one end to the inner nuclear membrane.
A number of particles surrounded by the inner membrane often showed an
appearance like a spoked wheel.

Key words : Orchid fleck virus, Oriental Cymbidium, Non-enveloped
rhabdovirus like particles
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#®

bYETIE, BEHY 2L (Cymbidium) THbLa>TF>, hrTv, AT
Y VI ESERICEE T >~ (Cymbidium i . Oriental Cymbidium) & WL TIE  Fks
ENTWb, —HEET > %2 &84 Cymbidium BRI IZT7 A N ZBOFENIEFEICE L, Z
NHEENMES KECHEETERE > TWwa (GhE 1984, 1990). HHE T, HFET
ORI A VA L LT Z N E TIZ cymbidium mosaic virus (CyMV), odontoglossum
ringspot virus (ORSV) % & (82 cymbidium mild mosaic virus (CyMMYV) D FAEDHE S
NTw3 (FEE 1984, 1990, FT#ES 1992, 3RS 1975). L2oL, HET > DHE7 A LA
LT3 T7A NVALSMCIZAI SN T d - 7z,

3 013 19924R10 A B 1L T THREE L 2 BB BRBEAUER # R RET > 6, HIERBIEIC
&M A R CHHIRD T A VAR T 2R L 72, TR A V2 &L, £ DFE
M, RFOES L OHBEPIRE L & 2 RX2ER, K7 ANV ZIIRET » TlRREED 7
v 2 FHAY A VA (orchid fleck virus: OFV) o—R#f & FxE & L7z,

OFV i3 &6 (1969) 2 & » T2 FBEMLERT Cymbidium » & 57BES 1, 55 (1973)
kO HRBREINT T RO BELIBR T A NZAD—2TH ), bW ETIZ Angulorea,
Dendrobium, Odontoglossum, Oncidium, Pescatorea 7 ¥ 7 53 LT % (Chang et al.
1976). OFV (257 k7 4 W 2 J& (Rhabdoviridae) IO T 4 L2 E INT V5D, £D
FREF R D S 2O T 7T P A N A BBE L WH LW I N—TDT7 A NAEHZ
LT b (Chang ef al. 1978, Doi et al. 1977). L#»*L, ZOEEHHEIZIZIEA WL
ENTHE LT, OFV BORENAE DU 0 RIFRORETH 5. ARETIEZORET > 2
LR 7 OFV OREEBROER, BICFDFEM & BEEARME 2 P0Ic BN 5,

AW EAT I 12872 ) 7 4 L 2RO REL b IS EBRICHH N BB TR EIC#MEE T 5.

MR EIUHFE

BRI ANX R S O I DIRB T T BB AUER R T HIENORIET » &
BRELE. #0505 b, AEBRICIIEWUS CREL2KET > (Cymbidium sp.) 7 5Ll
TOHETHEL 7274 L2572, BELHEREZ 2 L TR EROREDERI 2 8
Mot B, YATICEEI N BEREZEBERIC, 510V LBy H—RH
SEEA 3ERED BT ZEc L - C, BV AN R 28, BHEEBZTY A VAR LR
%, VL TS L CRREERICHERL 2.

SRR I EREEL0.05M ) > BeREEM (pPH 7.0) R TEBREL, KT
LEHGBEHEC L DIBERN(16~25C) TIT- 72, EEMARBROBEEY b NI BROF
R R L OOR UEREIZIE, Y ILFH b id Chenopodium quinoa V12, JREDE
$215 L R L BEEOBROHEIL, BEHB~40HEE TIT- 72, 2 HICBEICEL TEHR
BB L O T A N AR TORERERKRAL 2.

HABRPTORENE BREHITER TOYANADEEENORERIZIE, 4°°CTTY LT
DFIEIZ0.05 M V) > BRI (pH7.0) #2724, 77— THEIFLLZLDZHY
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o F, BRERSE LTIV VR RR, S 2 IS EREETORBIZROA EIC &

DHEL 72,

BEHE YA NARTFOBFEBEERIUTOLIICL TT-7%. VR L TR
% 2 %BIER LA A 37 ABHNTERL 74 VAR FOREET- 2. ZoMEE 7Y
v FICHRY, JRET% 2 %BEEEY 7 = uic & D S E 17> CESR (B3 H-7000B) #52io4t
L7z, BRSO BEIRI, $IWREMF26%B 75—V T LT E FE 1 %MNELT 2
IVLATIHEEL, =5 /KR, lf%yﬁﬁuaﬁLfLKBUmamwﬁﬁﬁ
Lz, Bon-B8EYE2HERY 7= LE 7 T VBT P, BHBELIT- 2.

= S

1. BE¥TORE

A NZWSMEINTZERRTH 2HET > (Cymbidium sp.) 1ZIZBEICHEZH 5 (T
BB CBBRIEAGER DS 5 (Plate I, 1), F72, BiEBo—IRIC 2 ZHEA TR
AN, WEIEC LD ERFICZFVRAEL TREL L2 Tz A Lz, LarLl, 208
PROE 721 BB L 72 B3I IR 3D b e b - 7z,

F72, A7ANZDFEHROFHICFPIL, #EE K CHILRO 7 4 L 2RFo R S ik
MO BEPES > BB OV TLUTICERT 2. A7 A LZDFE/kEE BT THREL
R4 T (Cymbidium sinense) 13 IRHREIREIC W VIRIEIZ 2 Z8i 2 £ L 72 (Plate
I, 2). IWOBEREHNTIRELA 5> (Cymbidium formosanum ;, EFEEIE) B &
W9 (Cymbidium kanvan ; ¥ilZe &5 I E) 132 M2 EICRIGHEBHER DR
S (Plate I, 3)., T#bicid, FEOBEHMBUERICZ 202 37% ) bDLREDH S
iz, 724 b T2 TIREEFICUIE L 2 ZHEERB R Xz (Plate 1, 4).

2. BEHBECRAY

WL & B i C quinoa % BEFEIE & L TIAMIE ORI TR 2 T 28R %2
Table 1i1ZR L7, A7 AR 1R 3EICLHEY:, 4B 5 BICRBMERL, oMot
Wz 3R 3l b L o 72, LIRS L 72hiic BT 2 E R Y.

7 > "7 (Beta vulgaris) | BAEREICHAEL10~140 TL.O0mm FREOBRERLEL, £
D2 OFIEIZ2.0~3.0 mm KOHKEZGEEIEHCEREL 72, FBERN—Hiciiz £ 2
3L DOHRD G NI, BRI A HRY L THFES0 HATE TEIGEBCREH N T AL, Tk
HRWE7r £ A 727 - 72 (Plate I, 5).

C. quinoa . HFE % |2 BFE£10~140 T1.0~1.5mm KO BB LR BRI Lk
(Plate 1, 6). F75BEHO—EIZIZ2 2245 borRodbnfe, gl THERE
25~30H T FIEIRGH, EIREBL LD LN, TOBENEM, FWHEKREZZEL .

C. murale © BFETEICHEMEH14~20H T2.0~3.0 mm KOBHBEE L BGHSTER S Lz, F
72, GrErRE | THEEES20~30H T EECIER ISR EREBCENTFIEKRZRL 2.

C. amaranticolor . ¥R IZEFE%14~200 TIKEABNZ Z 2 L Lk ) wABIET-2 D L
VB EESTER S N, EFBREE LT o7z,

v+ (Tetragonia expansa) © BFREHEICHEBZI0BRRE CREHOTE,»ZLE), £D
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Table 1. Host range of OFV isolated from Oriental Cymbidium

Systemic susceptible plant species
Chenopodiaceae Beta vulgaris, Chenopodium murale, C. quinoa

Local susceptible plant species

Aizoaceae Tetragonia expansa
Chenopodiaceae Chenopodium amaranticolor
Leguminosae Vigna sinensis

Solanaceae Nicotiana glutinosa, Petunia hybrida

Nown-susceptible plant species

Amaranthaceae  Gomphrena globosa, Celosia argentea
Caryophyllaceae Dianthus barbatus, Dianthus caryophyllus
Chenopodiaceae Spinacia oleracea

Compositae Calendula officinalis, Callistephus ~chinensis, Centaurea
cyanus, Helianthus annuus

Cruciferae Brassica campestris, B. oleracea, Raphanus sativa, Matthiola
incana

Cucurbitaceae Cucumis sativus, Cucurbita moschata

Leguminosae Glycine max, Phaseolus vulgaris, Pisum sativam, Vicia faba,
V. unijuga, Trifolium incarnatum, T . pratense, T. repens

Gramineae Oryza sativa, Triticum aestivum, Zea mays

Pedaliaceae Sesamum indicum

Solanaceae Nicotiana  benthamiana, N. clevelandii, N. rustica, N.

tabacum, Datura stramonium, Solanum melongena

#%14~20R0 T2.0~3.0 mm KOBKZBEH & - 72, F2IKABDZ FHERKT 254
RBEHOIIZ 2 F R T b b o, &R L L o7,

44 (Viena sinensis) & PFEIEICHRER 7 DR THAKD Z 2 B2 L, ZHHILK
L 2 ~5mm KO BEHATER SN, HICZFHE -7 (Plate I, 7). ¥¥7
AL 7 2 RAE (RECR - REER) 0w L IIFREBRLIRE TS - 2. 2SR
Lotz

~2F 2 = T (Petunia hybrida) @ % LI BFEIEIZ Bl 1414~ 20 H TRESEI L E N2, &
BRI L o 72,

Nicotiana glutinosa © ¥ 1L HFEEEIC SRR AL L 72,

HAE D 5 > Bl (Cymbidium BREMIOE T > R b IZRE T » R, Calanthe,
Dendrobium, Phalaenopsis 7c &) 125 F 28K 4 N ZADFEEIBIEREFT TH 5.

3. HAAERTOREN
S LT TOR T A L Z0SEME, AIRGIEEH740~45°C(105), PN
A0 ~10"4, FHIREHIEE TH0~605 Th- 12,

4. DNZEREICE T B 7ML IRFOHEE

KA N ADFES N kD 5 2% ) v 5> 7 AT VB (pHT.0) #HVWIEEIZLY
DN stk 4 fEsl | BEEE L 72 & 2 5, 74 LR FIIRI S ke - 720 £ 2 THURRIE
21 A CHEER, BB T =L L) ME L 2RBOBEBREETo2 L 25, WEY
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A NWARLT & Z 5N BMARK T B 2 7z, BRI, A7ALA2HRERELE
BENTZYNFORERRS S L RBEOR T2 B SN2 (Plate 1, 8). X 5ICHAM
Ik - TIFERKRRFL FckrE Iz (Plate I, 9). TR bD7A4 VAR TFIFIEFIC
AEETHEHERI T > T, W DOPDRT TR ZDRIGHRDOERT RESRBOH L7z, 7
A NZRFORE &132,00050 1 mm ) grating DR FE#E L | CTHIE L 2R, K740
2T ARK FO%E, B H%120~150 nm, TEA %340 nm T, #5nm BfROE v F5558
Do, BERERETOKRE S LIIZTZOHEBICH -2, 251, RN L - Tdfa Mk
FHR D BRI R F 7 & 12 B AR MR RRL T 0 Seim BB o5 IRE L T 214580 LIF L ITEE
&n7: (Plate 1T, 10, 11).

5. BRERNYKDEEBE

JERE BB GERAT 70 & TN, A7 A RIS 72 v F & C. quinoa BREZEIZFLBL
ENZ TR OB 2 R L BHBRE T2, 2L EDRARHIBWTY,
RPN 7 &5 NI HIBBE RIS 7 4 VAR T S HBE I N, 22 TRV VIS
BT 2 MR RIZOW TR S, BEYSHBOZICIE 7 4 L ARG L D FRIICED 5
N B BEBFEEDEVE A (viroplasm) 258D H 1, 2 5122 DOREEZIC T EY F 7213
AL 12 EBDOT A VAR FIBEI N (Plate I, 1), F 728N viroplasm LIS &k
Bz BIkic S L 727 4 v AR T OREKE b B & iz (Plate 11, 2). 251229 viro-
plasm Dz 7 A L ZRLFHEII L T 2% LB b7z (Plate I, 3). RO
BEAE TlE 7 A VAR F O— IR DGR L T 3 LR, & SICRBIC K C ERICE &
Wz dak 7 KIS L 72 7 A L 2R T O DR E RIS W o BigE S e (Plate 1T,
4). LA NAKFIEMTEICBE N L DRBRI N - 72,

BEY G TRD LN A NARTFIE, ZO&RTHIETARHETH » 7225, %< IZ DN
EREPTBEINLRFEELRIRLY, EERTH-2, EHICINLDT A VAR T
DREZBEL2E 2D, BEEH120~140 nm, K40 nm O L DR £h - 72,

% £

SLRREMICRAET D IANAD S LM T 7T P74 VAR T L Ui byE, 772
N, FAY, TAY Y, GEBLEEL S HRTHE LD 9BEASRE ST S (Zett-
ler et al. 1990, F#.L& 1977, H:F - 2 1983, Chang ef al. 1991). TN 6D A INWNAIIZED
T8 A & laelia red leafspot virus (Peters 1977) 7 FHLEMGZ: 57 F 7 4 W AJE
FELNBLDE,OFV 23 LHET 74 VAR FHVBEE L THEMICT 774U
ZNDRX 7LV A X+ 7> F (nucleocapsid) I2BML 2L D &izaid bitd (Peters 1981).,
S RHEYIC RET DR A VADTEE L TREEN L DT W,

RO T4 V2L B TORE, RFrPEE R CHILKRD 5 CIZERRTH L Z &, &
Pz 13 viroplasm A5EEH L, X LICFDEENL Eh b OFV Th b LRIES L.

KoyErkn T > BRSO LA I T s HEE®E2 R 5 X 5 &, C quinoa, C
murale, 752V & BBEY L, C. amaranticolar, Y NF, _XF =T, BTG ED
BRI RBIRE A R L, N glutinosa |2 I3FRIC BRI BRARERE L 72, A7 A VAR
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Chang ef al. (1976, 1991) DEE#® OFV & EHIC, 7 OFAEMIZER T 2 FRH0F 2 BHE
WicBBoHonsz, L LASERIZIENT 7 VEHEMc £ B L, $ 72 F I RER
W2, N2 ERETHE L L, FNFEEIERD OFV LB -7, 51z, H
N7 TR b SIC AR T A N AR HER E 72, Chang ef al. (1976) =
&3¢, OFVIZ30CC U LEDEEFGFBREB L UOREREBICHEL Tha L Twa, T
FLAT A NZIE L DNIRCIRE (16~25°C) TH 7 4 WEWEd, Y vt, 5% SIcESIC
B BB RIS AT L 72, L LATC 2 5 E R HAMET L, WWREHE Rk
2B o7z, 8512 OFV 3R TOUR L 2RI COREEL <, BREHEMITH
FIZ BT TAELT 2 EHEI NS 20, THEERRRIBRETT 2 0E- D2 &
Bbni:,

AEET B T RO EMIIBERE T TH 225, FLURHBERTERES
CEEREFRBRCIEL 2L 2 A, BEEBE TOFV R TFAREENZ 06, MDEFES
Y THEDFEENTRRINTG, BRCHBN/2 & )i OFV I38fE 0 T > BHEH TREIH L 1L
TV, BIED & Z 5 OFV OERHERIITHTH 5, FHRTLRL 28RIC OFV i3 2 il
B TOLEMEDIEF IR T ORSV X CyMV THIEEIC % - T 5 & ) 7o BERAY 70 B
RO MTEEHEIRK <, Z DERIC M S D DBEAB OS5 2 L,

Lesemann and Doraiswamy (1975) 2 L 4UX T > RHEMNCFET A2 R T 7F Y
A WKL T3, DN B TZ£DKE E5740~50 nm X 105~120 nm, B0 BEY H Tit
30~32X100~128 nm D& TH 3 L WHEIN TS, L L, DN #EREF T OFV ki1
BN L EN AL AEWLOXI50nm & ST 3% (Chang et al. 1976). A7 4 )L Zi3 DN
HEREOBETIZIZNDIT L A EHH40x120~150 nm DBEILRKLFTH D, BGPiifao BiE
Y% Tl #940 X120~ 140 nm TEBEH D OFV L1313 —FL Tz, A7 A L 23R TR
N7z k912 DN BT BALKS 2 WIdRRICERRAL T & L ¢, BB TR T &
LTBEEN, ZORICA7A VA TIIBEFEIC L DR TFRENSESH, Iz DN &
BT A NV ZRLT- DB EDTEL T W2 OE KRBT O K o0 K mEB o H B3 L Btk
BT E L TEEINZLDEFEZ LS,

KA NV ADBEY & THO—EOMIEHNFr T, BRNIZI33 ALK (viroplasm) »7 8%
BN, FORMRWERIZ 7 A VAR THERO 6 L7z, FiC viroplasm DFEEICIZ Z 2 HE
BECES L 7R F MBS 72, 8 51074 VAR THMBGE C Ic BB L 2 0—ddit%
BENEICIRAE L, W D00k F07F & & - CEERRICIRICHE F n 72K Tl L Mg
IZBAITL T EEIN G2 SHEBEI N, DN B L 2 BHEBE CIIRFO—imd
BICRAE L 2L OV BEINTEY), BBUAGTESLNLBICEE L TR & —
WA, AR THELNMIAARIZ, Chang ef al. (1976) DFEF X EEE, OFV hifh*
B TR R ORI T Cld vy (BroRiFE L THEEZRF2Zw) JE2XRLTwa,
T2 205 DMBINFTRIZMO W O DB E R 77 F 7 A VAR THES T
AR M EA L B L (Kitajima ef al. 1974, Lesemann and Begtrup 1971,
Lesemann and Doraiswamy 1975, Petzold 1971).

WMZ 7 F A4 02BN ToORMBERIC L ) RE CMRERAEE (subgroup I ;
cytoplasm-associated) & #x%5E% (subgroup II ; nucleus-associated) 12 KHE T 5
(Peters 1981). OFV e ¥l S5 7 F7A NADX 7V A X % 7L FEREFEDLTEY, £
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DR DO FIERFRIIERFAT T 7 F 7 4 LR L ERRICENICR 2 28R SN s, Ly
L, BRICIENTEA L ) I 20BN RSP EE 2 FOBRBK T b o wnTtIns,
AL DT R 5 T b, Francki ef al. (1991) i LU, BEBE7 A W A5HEE £ ICTV)
Tl OFV, citrus leprosis virus (Kitajima et al. 1972) k& 4D TANAE T T F 74
NRBOFTHEER R 77 F 74 VAREKLT (non-enveloped rhabdovirus like-particle)
ELTHHELTYED, INLETTFIANZARBERNDH L WIN—7ICETLELH
ZoNb, LPLINSLT 7T FEETA NIRRT HEE - WAL Wizdis, TNHDHE
HHIZIIEAEHALPIENTELT, ZOSHEFMFERIIBEENLWMTOLL LTI
TWBIZTELv, UL, R@WCTRLEE DI OFV 37 4 WRHEY S VI B3,
ZFOIRIED L EHD T A NARTHBREENZ Lo b, TS EREYH OFV o) BEFETE
FELTHBTHEZ EAREEINT, ZFNLDFEL v OFV 2L, kToBAfby
By MM, EETFEEL 2B LI TUE, OFV 25N 7 » RHEMic #AT 5
#1005 7 FRET A VA TORBBIR F 15 DG FFAINE DT 2AMICTELTHH ).

i 3

19924E10 B LT N THREE L 22 310 BBt iR 2 R HEE 7 >~ (Cymbidium sp.) &9
BRI NS A N AT T Y 2 FBE 4 VA (orchid fleck virus; OFV) & [EES L7z,

A AN 23 HBEEES2 T - 211IBMIBE O D 5 b, T & FE O Chenopodium
murale, C. quinoa, Beta vulgaris O 3FEICLHEYL, Vivt, C. amaranticolar,
4 ~_F 2. =7, Nicotiana glutinosa O 4 ¥+ 5 FICHERREG L 72, A7 A4 )L 2SRRI
OB C, VI TOZEEME IR B 40~ 45°C, WiHARRIEL0 2 ~1074, WiFPR
FH30~4550TH - 7z,

DN B0 EFBLE TIE 7 A VAR TIZE X120~150 nm, T&#740 nm DHEIE D %\ 3
kT - 72, BRPIEDBEY N TIE 120~ 140 X 40 nm DFEFEREIF & L TEE I Lz &
YAIAOBEY B TII 7 4 VAR TH &I B S 7z, F 2B OLNIC I3 #
MK (viroplasm) »&$H L1, FORERLHIRICKRFAERD 5 WITEBEL TlH LR,
B LICHBORETIZ Y A VAR FAAEENEICIRE L 72 L DD L, £ OMISEMIZIZHE
k7 SICE L 2RI B E N TER» RS Lz,

F—T—F T 2 EHRTANA, RET >, #BEERLS T T 7 AN AR

51 B xXx ®

WO B LEETCERE W 1973 U ZRMEAET IR AR, T2 TR
4 W2 (Orchid flecken fi#r) =T, BHE®R 39171 (FEHES).

M. +FEHE T -HRE W 1975, P ETVTL TN A 7 - 74 LA (cymbidium mild mosaic
virus | CyMMV ; #¥R) 12w, HAERH 411286 GREER).
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Explanation of plates

Plate I.

Cymbidium sp. naturally infected with OFV, showing mild chlorotic flecks.

Cymbidium sinense naturally infected with OFV, showing necrotic ringspots.

Cymbidium kanvan naturally infected with OFV, showing chlorotic flecks.

Cymbidium formosanum naturally infected with OFV, showing necrotic spots on newly devel-

oped leaves.

5. Systemic symptoms induced by OFV on Befa vulgaris, showing mosaic.

6. Chlorotic local lesions induced by OFV on an inoculated leaf of Chenopodium quinoa.

7. Necrotic local lesions induced by OFV on an inoculated leaf of Vigna sinensis.

8. Bullet-shaped particles in leaf dip preparation from OFV infected Tefragonia expansa leaves. Bar
represents 100nm.

9. Bacilliform particles in leaf dip preparation from OFV infected T. expansa leaves. Bar represents
100nm. :

10. Bullet-shaped particles associated with membrane system (arrows) in leaf dip preparation. Bar
represents 100nm. ’

11. Bacilliform particles associated with membrane system (arrows) in leaf dip preparation. Bar
represents 100nm.

Ll el

Plate II.

Thin sections of T. expansa mesophyll cells infected with OFV. Bars represent 500nm.

1. Appearance of virus-particles in and around the viroplasm. Side by side arrangements of virus
particles in the nucleus.

2. Arrangement of virus particles in the nucleus.

3. Appearance of virus particles around the viroplasm.

4. Virus particles surrounded by the inner nuclear membrane in the perinuclear space, forming ”
spoked wheel” structures and associated with the inner nuclear membrane (arrows).

N : nucleus ; NE : nuclear membrane ; V : virus ; VP: viroplasm ; CW : cell wall.
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Plate I.
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Plate II.
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