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Detection of the Viruses Occurring in Oriental Cymbidium in Japan

Hideki KonpoO, Takanori MAEDA, Koji MITSUHATA
and Narinobu INOUYE

A survey of virus diseases occurring in Oriental Cymbidium collected
from a commercial nursery and home garden in Japan was conducted in
1991-1994. Identification of the viruses was based on particle morphology,
symptomatology in indicator plants, ultrastructure of infected cells and
serology.

Four viruses, odontoglossum ringspot tobamovirus (ORSV), cymbidium
mosaic potexvirus (CyMV), orchid fleck virus (OFV) and a previously
undescribed spherical virus, were found in 27 out of 37 Cymbidium plants
tested. ORSV was detected from 11 plants belonging to Cym. ensifolium,
Cym. forvestii, Cym. goeringii, Cym. kanran, Cym. koran, Cym. sinense and
Cymbidium spp. showing chlorotic streaks and/or mild mosaic. CyMV was
isolated from only one plant of Cymbidium sp. showing mosaic and necrotic
spots on leaves. In negatively stained dip preparations from plants infected
with ORSV and CyMV, rod shaped particles of ca. 310 nm and flexuous
rod-shaped ca. 475 nm in length were observed, respectively. The viruses
were reacted strongly with respective antiserum to each virus in im-
munosorbent electron microscopy and indirect ELISA. OFV was isolated
from four plants of Cym. formosanum, Cym. kanvan, Cym. sinense and
Cymbidium sp. showing mosaic and necrotic flecks. The virus had non-
enveloped, bullet-shaped particles about 40x120~150 nm in dip prepara-
tion. The undescribed spherical virus, ca. 28 nm diameter, was isolated
from 11 plants of Cym. forrestii, Cym. goeringii and Cymbidium spp. show-
ing stunting and chlorotic streaks on newly developed leaves. The virus
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was mechanically transmitted only to Cymbidium orchids. Previously, we
designated it as cymbidium chlorotic mosaic sobemovirus (CyCMV) (Kondo
et al, 1994), as the virus was considered to be a new member of the genus
Sobemovirus.

Key words : Oriental Cymbidium, Odontoglossum ringspot tobamo-
virus, Cymbidium mosaic potexvirus, Orchid fleck virus,
Cymbidium chlorotic mosaic sobemovirus.

#®

BAE S > B U7 4 (temperate Cymbidium) (3 HEE T > (Oriental Cymbidium, Oriental
Orchid) YIREH, KB L IN TV EERELEHRFZEYO—FETH 505, o7 Rl
METERE7ANZIROREDSLLLEBD LN, TOWENIMBEE 0> T 5b (FEE 1984,
1990). HET ICiZEICTREBE T 208 (1Ed) 2210 Tla ke {, EoEEOBOEILE#E
HY D EHEN B E OREIFET S, 2Dz, RHET VTR, 74 VRAICENE
U IO T Tid e <, BB 2WHL 2oBEIMES2 KEEETZ b, s
LS > T, BHET VIIHA L PEOBR 2> & BB HBIRED S > B2 7 4
(Cymbidium) THY), 7o DL 2T ALRBEERICL TS, 72, EEIF AL
FHERERAEIERIC L 2B R L Z b, T DI ETTLADLEHITTANAT
)—WOREMBIZEZE->TEB LT, BHIIFEL L THRSTICL > TUTIThbA T3S, 512,
FOPBERRNLET D LBRL > TWwAZ b, RETVIZRETLI VA NADOEESZ
DFERREFET LI RESCRL LI EPHELLND,

HHPETIE, TNFEFTICEETCORETANZELT, APy F7ayHal) 7 AR
w 74 2 (odontoglossum ringspot tobamovirus : ORSV), > EUTALEN A 77
£ L2 {(cymbidium mosaic potexvirus : CyMV), 7> 2 Z¥&L7 f LA (orchid fleck
virus : OFV), > 2> 2B~ 4 L 2 (cymbidium chlorotic mosaic sobemovirus :
CyCMV), >¥>EU T AMMEN AL 774 12 (cymbidium mild mosaic carmovirus :
CyMMV) D%tk 258 2 11T 3 (L 1984, 1990, SEHES 1992, 1994, 1995, Chang et
al. 1978). W T > DA NZHEENRT 57201213, FITWREIANADFRELELZW S
PCTBULENFH LD, TNEFTICZL ) LMFRITIIIEAELIN T Lh 72,

FEELIE, WHET BT AT7A4 LZRORERREH S22 T 5728, 1991~19944F12
P, R S ISR T 2307 ANV ACBIRL T2 e B LN RET >V %
STHRIREL, FRFNIZOETANAREEIT» 2. Z0&R, ORSV, CyMV, OFV 4 5
ICERIR 7 A L 2 rBE S 7z, BRI A VA FBRICEE L7 XE 7 4 L ZJE (genus
Sobemovirus) DEF T AN A E L THEL T3 CyCMV Th - 72 (AL 1994, Kondo et
al. 1994), AMEIIINLEET VICBT 27 A NABROREFTEDER LMY EH72LD
THb.

AREITI B0 74 N ARRBEORECHFHB 20 T RFERFIHRERRICHEL KT,
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MEELIUFE

74 NREDBRE

1991~19944F 4= 17 TIL O, FILE, BEREBE, TR T TRELL, FIT7ALAMK
FERAPRLLEET VIRE VA NVARENNF E Lz, RELZERET > OEOWRIZA
WA T (Cymbidium ensifolium) 3%, A b 7> (Cym. formosanum) 1%k, >+ 2
> 5 (Cym. forvestii) A%k, > 2> 7> (Cym. goeringii) 8%k, 7> 7> (Cym. kanran)
4#k, 25> (Cym. koran) 3%, w744 7> (Cym. sinense) 2¥7% & NICHEI NI L
LODI2RTH » 72,

AN ADREF &

R HREMOBRE & CHEREIR TN T 7 RREN (16~25C) T - 72, 3t
HEBAE LR EEX0.05 M ) B (pH 7.0) hCBERL, #—KI VT LEHVDIHE
B LN AT 72

BEEE SV 7 AFT 4 TRE (DN) Bk 574 LR TFOEFBEMESE (B H
-7100B) B3 2% > 2> 7278 (PTA, pH7.0) TRELZ HBHZ DT T - 72,
$ 1A N 2R TR TE e » 2ROV TIE, BAE Y L TEADENMA % 2%
(LA 2 3 7 AEHENTERT 2 2 L0k ) VAN ARTFOEERIT> 2. 2otz 7
Yoy PR, JREE 2 %EERET T = Lic L D e R AT o CEEBEL 2. RO
WY, FPREME A 6BV — AT AT FE 1 %EER{LE X 2 AT EEEL,
I — ) — XA, X CBRIC G, EAL 72D D% LKB Ultrotome T/
5254 7 HCERL 72, BLN BB AR 7= 7 BTIEREL,
BB LT- 72,

mEFEEEER ORSV 7% & 10z CyMV DRRE IR iE G RBRIC £ V4T - 72, 11 37 G 2R
Bz i3 M AF e 27 ORSV Cy-1478i#k (Inouye 1966), CyMV Cy-165r##k (Inouye
1968) DLMLIE £ 72 13EB L 7= IgG % v 7z, i@ EFHEIE Milne and Luisoni (1977) o
FE#E L TAT - 72, BSET BAEALER BEFS, % 4 v v o RICIY, JRECEHLNG (£
NZFNOPMEIZ100~2005FR L THWR2) £37°C TR G S EBEBE 217 2.
B 345904k E (enzyme-linked immunosorbent assay | ELISA) o i 4&#: 13 Koening

(1981) D HBEICHEL TIT-72. IgGDBEIF 1 ~ 2 ug/ml, BERIERIUE (2> 22y —

b, P74 =T 4 —¥EBL ALP BT X IgG- ¥HUK) 133, 0006 R TR 72,

- 2

1. BEVALVIDRE

A NAERE R L RET I LRETANANSHE - AEZRAALL IS,
m&m(WMW(WVtv&%ﬁ4wxﬁm%ﬁ4wxf%éylyﬁy£ﬁ%74wx
(CyCMV) o 4frseti &Nz, 22 TR INL 47 ANV ADREESR (TEEHH & mE
4 LB F O, MG RE, BREMERO 7 A L AR TOFERR) OfRIZOW
Tk 5,
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FrEravHL) T xAEy bIL4 LR (ORSY)

1) BEAHERE . WOBTTREL LEBEERE RT3 7> (Cym. koran ; S5
DIE) ZEEHEE LT, THR2EOREHPICHBERLL, ¥7 R0 27 A
(Cymbidium . cv. Kenny “Wine Color”) TI3&H L, FRCHE IR RFEH %
£L72 (Plate 1-1). #otowEhiidy it Table 112771 72 & 9 i1 Nicotiana benthamiana,
Nicotiana clevelandii 1= &84 L, Chenopodium amaranticolor, Chenopodium quinoa,
7 v v (Beta vulgaris), &> =F 27 (Gomphrena globosa), ¥ X2 (Nicotiana
tabacum), Y N+ (Tetragonia expansa) \ZJHERRIEZ T L7z, Lo L Datura stramonium,
W4 (Vigna unguiculata), 3= (Sesamum indicum) (I3 Zh - 7z,

Table 1. Host reactions of four viruses isolated from cultivated Oriental
Cymbidium plants

Test plant ORSV CyMV OFV CyCMV
Beta vulgaris cs/— +/- cs/mo, cs —/—
Chenopodium amaranticolor ns, nrs/—  c¢s, gs/— cs/— -/=
Chenopodium quinoa ns, nrs/— s, gs/— cs/mo, cs -/=
Datura stramonium —/— ns, gs/— —/= —-/=
Gomphrena globosa ns/— +/= —/= —/=
Nicotiana benthamiana +/+ +/— —/= —/=
Nicotiana clevelandii +/mo —/= -/= —/=
Nicotiana tabacum ns, nrs/ — —/= —/= —/=
Tetragonia expansa ns, nrs/—  cs, g8/ — cs/— —/=
Vigna unguiculata —/— —/— «c¢s, ns/— —/=
Sesamum indicum —/— cs, ns/+ —/= -/=

Local/systemic symptoms : cs=chlorotic spot ; gs=green spot ; mo=mosaic ; ns=
necrotic spot ; nrs=necrotic ringspot ; + =symptomless infection ; —=no infection

2) A NARFOIEE DN Rl 2 BB L 722 25, WEH, L3R ESH310nm,
1E#I18 nm DK 4 L ZRIFAHRES b 17z (Plate 1-5a).

3) MiEKIERE | ORSV HMiF % Hv /W EN B EHETlE, 74 V2R TORLIC
ik TE»EEE L/ (Plate 1-6).

4) BRI O 7 A L 2R FOFAARER | Y VT EO BP0 BEY & TR MIRE
WICETED B VT L 72 S0 4 VAR FH R bz, P ERicHE &Y L
gL EEEE N (Plate I1-1),

PR LR, A AR TORE, nEMCRBRL ORI 2T b0
ANz 4N R3 ORSV LREI N,

SYESYLEYSLIILILX (CyMV)

1) BEEE RS LNBETIRELZBEC2 22630 TFA 7ERERTHRET >~
Dy e UL (Cymbidium sp. . FFEFRL) & BREEIC L T 7 RH2EOBUEREY)T T
fEL7. ETCROL > E YA (Kenny “Wine Color”) (2ix &4 A 7R %R L 72 (Plate
1-2). 72 Table LIkl L iz T=ic & 5B, C. amaranticolor, C. quinoa, D.
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stramonium, VIV RBERRBE R L, &> =F 27, N. benthamiana, 75>/ 7
MR TR L 72, Lo L, YA, #0353, N clevelandii 1213 Zhir o7z,

2) 7 4 LARFOFRE | FEL DN s CEBBE L 2L 25, BEH475nm, #E4y13 nm
DU LR A VAR FH EH I & 17 (Plate 1-5b).

3) MESEERE | CyMV $ILE % Vv 7R EO R I TiE, 7 A VAR T ORI
Pk E»PEE I N (Plate 1-7).

4) REHBAN O 7 A N AR FOFLERER | 2> B Y7 LIREN BRSO MITE NIZ 13
A VAR TFOERAFED L7z (Plate 11-2),

LI FIE &P LR, A VAR TFOREE, MERIGRBR G EORREL D EET >0 65
XN FERATim D7 4 L ZE CyMV Th 5 S EEZ L7z,

5 A BELTA LR (OFV)

1) FEEEE & B CHE L 2 i C R OB RBEAER 2R 7 >~
5> (Cym. kanran ; BVE) % BHEIRIC L C 7 RGP THEHREL 72, W7 2 R
» vy a (Melody Fair “Marilyn Monroe”) 12 Bk & [ERE D :BAGBERCEER 2 75 L 72

(Plate 1-3). %7 Table 1iciL 72 & 9 ic C. quinoa, 7 % >V 7ic&FBERL, C
amaranticolor, 7 VF, ¥V SRIREE LKL 2. 2> =F a7, D. stramonium, N.
benthamiana, N. clevelandii, %52, T XIS Lo -7z,

2) A NAKTORE REH A 4 2 37 LFERERY 7 =L THRE L 2EME
WEAMEZ 12 & =5, E3#120~150 nm, 1E#40 nm OWICKRLTF AR I N, T Mg
HROMER E #2 b5 LDICEF L 2R TFoEML B a7z (Plate 1-5¢).

3) BYRBIN O 4 L ZKL T DR Y L D R )R HG) Fri& 0 EEERER
T, VA N AT BB OMNICERET 55, HrvIrERE L TR LN, F2
SRR, BRI E N sk AL L R T O R S gt S 1z (Plate 11-
3). WIENIC BT, R BEkic Byl L 7ok Fo £ B S e (Plate 11-4).

Ul FRE R LR, 4 VAR T OREL b BRI TORR LN Y T b
SYEER LA A L 212 OFV Th % L RES N7z,

2avySYBEHEYMI LA (CyCMV)

1) B R WNRCHREL 2HFICRREHR P EL 2y 2> 7 ZHIERICL
< TR oORERMIC TSR L 7. 5> RN BV 74 (Melody Fair "Marilyn
Monroe”) TIEHHEIC FIE 7RG (Plate [-4) REHA ZHERKIBDH LN, LAL
Table 1123 L 7= & 5 i1c C. amaranticolor, C. quinoa, 7% >V 7, > =F37, D.
stramonium, N. benthamiana, N. clevelandii, 5,52, 7)vF, F¥7, T2 TR L
e o7z,

9) WA N AR FOIEE | flER DN B CREBEBE L 72 2 25, EEH28 nm OERIRKLT
&R E Nz (Plate 1-5d).

3) RN O Y 4 L 2R T OFEERR | v P 7 AHED RSO & A& D
BRI T, MO, ol s E 2 LA MWK TR X 23
# | tEsgeE s (Plate I1-5, 6).
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Ll bra & &R, 7 A VARFOREL L IS BREMEN TOR R 2 kR L,
WEZ VP LFBEINTERK 7 A VAL CyCMV TH 5 ERIES LTz,

2. RESVILBUIB VM NABORERKR

1991~ 199441z TIO B, LR T2 ETREL2FHET Y ICBIT 274 VARDOH
RN E T2, TANVADOFREIZEHRORH, BEHEBSEICL 57 A VAR FORM L 65U
ICHEPREIZ I N AIT- 72, R 512 ORSV %2 5 Nz CyMV o [EE 1 i3 a3 ELISA &% it
LTAT- 72, Z0%R, BHOT7A NVAEERBR TORL 23 D%2EH, RAEL2RKET 37
B 5 H#T3%ITH 72 52T D 6 7 4 WA & 11, ORSV, CyMV, OFV 7t & M2
CyCMV 45N 7 A W AHEEE 72 (Table 2). #1609 5, ORSV ZANG T >,
YhrarIy, variy, Ay, a7y, KA Ty u AR, b oS L
72, ORSV 2B 72 FBRDIT & A Kid, FEICBRBFIIERSL T A 7K Z R L Tz,
FRZHFDH T 5 L O TR BEFH A R L Tz, F72, TRICBEOWHEADIERZR
THRIZOLNZ, CYMV Y, 22223 %) VA JEREAETHIHRET > 12 5
DAGFEEI NI, OFV ZEIREHSUERZ R LA T2, AT, RUFA T2 % &
atak LR & Lz, F 72, HOECZ ZREBHEREZRT L 0L H - 72, CyCMV 1, #i3f
2BV T ZGRERGHEC T A ZHERE2RT, S ar Ty, varIrnlikes
SR Nz, Zib CyCMV B S N2 T Y I3 EBTVES, &ML 2L 0
%, fBFELITEALE DV T WD -T2, FREICBITAHRBITAEFTICE L T WARHEIC 7%
St GEBHEANEZINLAEOTANZORET VICBITLRERZIZNEFNY
ORSV30%, CyMV3 %, OFV11%, CyCMV30% TH ~7z. L#»L, ZNH6D7 ANV RIZ L
DWEET Y TORASBRIIBD LN o2, 72, TNLD4AFEOIANZAIC L DHEET
YOI BT BRI BLERBRT TH 5.

LFEDOTIANZHPRHEENTLHET VO RES N HBUILITO B TH S, ORSV T
o, B, A%, fEEhaLC Rl L VREL 2 o o oE el e b,
BHUCIE AL TV B LD EEZ Lz, £72 CyMV 3O #iasd &, OFV 2B

Table 2. Incidence of four viruses in cultivated Oriental Cymbidium in this

survey *
. Virus No. infected/
Species
ORSV CyMV OFV CycMy  No. tested

Cym. ensifolium 2 0 0 0 2/3
Cym. formosanum 0 0 1 0 1/1
Cym. forrestii 1 0 0 1 2/4
Cym. goeringii 1 0 0 6 7/8
Cym. kanran 1 0 1 0 2/4
Cym. koran 1 0 0 0 1/3
Cym. sinense 1 0 1 0 2/2
Cym. spp 4 1 1 4 10/12

Total 11 1 4 11 27/37

*The samples were tested by ELISA, bioassay and electron microscopy
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oUiBILEnbor s &, CyCMV 2o, B, =8 ToAaREEN,
FOFEEIZINOBRTICEL LTV,

% =®

BEFZ I o BMICREET IHRE 7 A L 3R TH28ELL EH (Zettler ef al.
1990), Z 7o bH ETIRI2EIFES N TS GELE 1992), 209 bSRIDEFET ~icBT
L FEERAE TIE, ORSV, CyMV, OFV 7 5 NZREEND 7 4 WA TH 5 CyCMV & &
ez,

ORSV i3 bHEHTI217H (XEE2 &) Uo7 o Rl r» Lo I nts Y GFk
1992), > > E ¥ 7 AI2BT 5 ORSV OFEEDEHSLERICOVWTOHER I NF TIZE L
BT % (Jensen and Gold 1951, Inouye 1966, FH:t 1983 % &), b EHNEFET >~
I2BWThH, ORSV DRAEIRZINE TWL Dh 084G H 555 (F L 1984, 1990, FTiE S
1992), HERLEEICBWTIMEIN T2 (HtL-5 1983, Park ef al. 1990, Chang et
al. 1991), - TEICEY A 7ERZ B L HKET > BEEER T "€ LI1fEh, FE
ICBEINTW2Y, HE (1984, 1990) 13 2114 ORSV B L NE L WBTHHZ &
ZRLTWS, SEOFEEFETIE, FANLEET VI3THRD ) LRKBICH 72 511D 5
ORSV 3 4r#E &, $RHETC2RELZHBOTXTLLIDOTANA»GHINTZ
Eh b, ORSV 3 bW ENEET VIZIn B, 5L TWwb Z LIRS iz, ORSV i
B THRRET  RBAEFPRPARTH Y, FLRECHRLGRBAEKRSCET A 7HEKE
BLTWRZ b, TNHDOBEMEIFEL (IEKTLTW, RS ZDT7 A IV AHREYT
BEHPLTRLYESTATIRIBICHAN 2L, MEE 255, HET > TLRYEKRD
9 LR TIRICHA D FER DR & L7z,

PANYAICBWTT L0 HEINT P REIANZE I NaEY L 7774 LA (tobacco
mosaic tobamovirus : TMV) @3 > &#t (orchid strain of TMV, TMV-0) & L 7z5#&»*
& 37 (Corbett 1967, Kado et al. 1968, Lawson 1970 7 &), ORSV D EFESZENLH
DM HRITHEL I E N T, EE, TMV-0O 58D 5 H v { D43 ORSV &
B, TMV LB Thd I EHRENTWS (Dore ef al. 1987). 72, BEEET
Pre vy aks TMV BGEENZ L HRESNTWB Z &5 (Choi ef al. 1993),
S RMEMICIE A D ORSV & TMV D 28D F RETA VAT EL TWwb EEZ
LB, TNFEFTHEIH, bHED T »FHEW TH TMV-0 DFREAEEBEDH LN TRV
(F I 1983, 3k 1992), TMV i3 7 > BHEMLUAD S DM TREL T BT En b, 7
EHEY T TMV DREIC OV T LS BRIETEEFLETH A ).

CyMV i3, ORSV &% 6108, 7o RHEMCROLME L ENTWBE 7L VAT, by ETIE
37kE (KA at) b o Ry boBEE N Tw3 Rk 1992). S RIOFEFHE
T, FRLZ3THD O L 1K L NLGBEI N2 72T TH -7z, CYMV 3£ D5 FHE
WCEBE T B A ZEREFIZEITI ML ATEN, oo rEv A (#T7Y) I
32 %% EICELVWEYA 7522 2L N T3 (Inouye 1968). HEF
FzrtT 5 CyMV oRIEMEIZ L C BTSN T L - 7295, 40 CyMV 5583
REET S ORKTIE, HEHEGZE2E L% B ZEKBRES AL, LirL, 2
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D CyMV 18k 2 37 > RO EP T aIcE8E L 2#E, CYMVEF OB L WiEK %5
BRI Uo7 b, INETHLNTY 2400 CyMV Sr#idk & i35 TREMED A
TRLUBIDEFEZ bz, CyMV i3 ORSV & [Efkic BEEFEMEARN T 7 4 L A B E HIE
HICE G, M2 2RI EMERIC IV ESIEBET e FZonbicbrrbb T,
ORSV k¥ L T CyMV OSBRIy - 72, ZHOBEBICOW I L2 Tid %k
WA, RETZCEFET DL EY T A REL T CyMV ic it g 2 B K 2 b 4
N, 372, SAGEINZCYMVIZZNE TICHEZINTWEHET 25D CyMV &
DWEMELS TG o7l eh b, REZVICRET L CYMVIZEEDRRKTHL ELHEZLL
na, 5%, REZF 2L DCYMV 258 L 2N 6 DHRFEEEZHFANL L L LIC, I~
2EUMD T o RHEY D S BEI N CYMV 2 ERBORET Y ICHET 2 LiICk )2 h
LDENELPIT B ERBbIS, )

OFV 3 b»E T3 6 D 7 > FHh &b 58S LT 355 ORSV, CyMV o & ) 12 £1&
JBIZIIFED D L Twicwvs (Chang ef al. 1976, H L& 1995), HET > Tid, EES
DT TCIZZFDREZTHEHL TWbH° GRS 1995), AEOBAETIX, FANIZ3THRDH H 4
¥ 5 OFV 2558 N7z, 2074 W ZAISITHRERESTRETH 625, HRBERE T v EY
TAZIRIEFIRFNC LR L e s, BEEEFICLAIBBIERIZIZIEA LW
EHEZ b1z, L1 COFV ORI ML » 0N BRONELEZ 0D (IS
1995), OFV RIFI3FEEEMICII T 7T FI7ANAD X 7V 4 X %72 FIZHEEIL T 525,
T ANAY ) ARFER S > o 7B OVERIZAA T, £ O S FHIZATh LT %\ (Chang
et al. 1976, FTREL 1995), EAETIX, B 7 RHEMIC B W T, BREF¥MIZ OFV I
HFPL 720 DD OIRIE T A N ZADREFHEI N TS (Zettler ef al. 1990). L2rL Z
NFTNHEZH, OFV EZNHDTANREDBHRICOWTIRHLICI LTV, —F
OFV L BN, #2E>7 7 F 7 ANV (Rhabdoviridae) \ZJET 5 &L FEZ 55\
OHPDTANADRENL Y EL T LRG0T CEHEY THRE X LT 5% (Hakkaart et
al. 1980, Lawson and Ali 1975, Peters 1977), 2Dk 9 74 A A £ 72 b ETIIH S
nTwicwn,

LED 3D T A NALSCERK T A NV ADGEEE N2, ZHUE Y NETA NVZBDOH
TANAT, BELPBRIZL 2 T BEMTY 4 LA (cymbidum chlorotic mosaic
sobemovirus : CyCMV) & &% L72bDTH 2 (LEES 1994, Kondo ef al. 1994). Zi
FTICL T ACRETBERE A LR EL T, CYMMV, = tigua~7 {4 LA
(tomato ringspot nepovirus) (Goff and Corbet 1974), cymbidium ringspot tombusvirus
(Hollings and Stone 1963) A& & 41T\ 555 CyCMV (3215 DRI A LA & IFFEHE
WA EH S e B B (GREBES 1994, Kondo et al. 1994). CyCMV i3 > B2 7 LB
BABICITRZERT Y, ThETHE 5, Mol 7 > RHEYeRE I 134
EHLN T, F72 CyCMV B4 ENFEE TR ZHRAINORTICRS T2y,
RAEFESESP 722 L), SBRIMbOMR TOREFTE LIT, BEEERELFHND LHE
Ph b,

AR CTIITAEL 2RET > OBRERED DU - 72728, 74 NAIROFEFEERDO—I
AL 72T E vt A 4 ORSV & CyCMV OB b » 2 Z Lo b, RiE
TG TIRINLEDTANZADRECRLEEZH I)MLEIHBLFEZ LS. £72CyMV
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R OFV b, D 21BN 7 > BHEMIC LS BEL T3 2 ed b, HET > OIFE 74 LA
ELTERTHEEEZLND, EZ2AT, REZVROPEONEFICES HEL TY B,
INFETIZFANCC O OHENDFET VITIZT7ANVAFOREZED LN T Gk
®F&). 72, Zettler et al. (1990) 121656398k D EF =D T > B Tl ORSV, CyMV o
FERRED LN Lo LE2HBEL TS, 26D Eh6, ZLNBEIFAET
—HEREINZ R, BRCHET ZMOBRHEYI 7 A NVZADERBERE D, ek
ANAEIRSHE 72 HEZ 5D, F52 ORSV % CyMV Tii, ABBNZTERBEEIC LD
A NI L T EEZ L bhY, OFV, CyCMV % Tli # DIRESREE A R IZ 12
HTHY, MLrDERNBOFEIEZ LD, 5574 VZHEHROBEL L N5 DIE
YR AL 2T L EHPBEETHLEEZ LN S,

ELICSEIIRIB I N b - 7285, HES VICIEERKR Y A L2 TH B CyMMV OFAE
HEIN T2 (Chang et al. 1978). Fl:Zz0Mlis > © v 7 LABNHER T3 A 7Y A
7 74 )L A (turnip mosaic potyvirus) RRKEEDKF 74 L2 (potyvirus) DI B
ENTWEA (HE 1992, Chang ef al. 1991), Zh b b 245 HORETIIBRE I L
S, GRIIINGEDTANZLED, KEZ BT D274 NVZAROFM AL LR H
LT 2720, L OLHLEREREE TIULEND L, FREETRRBETIHRE T A
WA DT B RET 25 DTANZRREFDREE E DEBER AT LI &
VEETHLEEZLND,

1 =

1991~ 19944 iz 2T A B Ze & NS RINBE T2 o B ET > (v Ev 7 L4B) O7A4
WNAITROFEEFE LT 12, TANZIBFEOIEREZ R L TWI23THROEET » #8REL, =
NEP LR AN AN, FE2RAER, A b oooda)r72Ry P A
WA (ORSV), ¥ > Ev74EHA 7740 (CYMV), T 2 %374 VA (OFV)
ZLWIZVRETANZBOTANATH DL 2> 72 BFHE7 A4 LA (CyCMV) nFg4k
HIFRD b L7z,

ORSV (3 BEFFHRBECEN A JIHERERT AN T >, ATy, 3Ty, m7HA 7
P EP LI N, CyMV 3HBE L2 FHEE D VA 7EBLLEET > (BEAR
2, RIEHRL) > LS iz, ORSV 72 & Wiz CyMV (2R L 72 Ml DN Bl sidici
BB T NFNE 3310 nm ORI T £ #9475 nm DU LR T8 s h, RBE
S M ELISA H: T, ZRLDTANARFEFNFNOTA NZAICHT 280G L &<
G 72, OFV IIBRHMED D2V Z FHAFEL T2 VT2, ATy, v 45>
e EDPLBIBENT. FORFHEIZE 2#120~150 nm, 1840 nm OHFERED 2o WHEAUK S
LVEEERTH - 72, CyCMV 3 FZFICHBE o BB GEIERE R T o2 7
Y, ar I Ll LA EEN, ZORKTA N ARERH28nm T, L E P LBL
S DREYN 1T BRYAEED b N = 7z,

SEIDFEEFRETIE, FKET > HIZ0ORSV L5 ULIRH7ANAD CyCMV 284 - £ 3
L3R N, OFV i 48k 5, CyMV i3 1 ¥k bHENT2, 272206074 VRICE
LEMEBYLERDS LN - 72,
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Explanation of plates

Plate I.

1.

Systemic symptoms induced by ORSV on Cymbidium (cv. Kenny “Wine Color”), showing
chlorotic streak.

2. Systemic symptoms induced by CyMV on Cymbidium (cv. Kenny “Wine Color”), showing
mosaic.

3. Systemic symptoms induced by OFV on Cymbidium (cv. Melody Fair “Marilyn Monroe”),
showing chlorotic and necrotic flecks.

4. Systemic symptoms induced by CyCMV on Cymbidium (cv. Melody Fair “Marilyn Monroe”),
showing chlorotic mosaic.

5. Electron micrograph of virus particles in leaf dip preparations. Bar represents 100 nm.

a. Rod shaped particles from ORSV infected 7. expansa leaves.

b. Flexuous filamentous particle from CyMV infected 7. expansa leaves.

c. Bullet-shaped particles associated with membrane system from OFV infected 7. expansa
leaves.

d. Isometric particles from CyCMV infected Cymbidium goeringii leaves.

6. Immunosorbent electron microscopy of a preparation of ORSV by treatment with ORSV Cy-1
antiserum. Bar represents 100 nm.

7. Immunosorbent electron microscopy of a preparation of CyMV by treatment with CyMV Cy-16
antiserum. Bar represents 100 nm.

Plate II.

1. Thin sections of 7. expansa mesophyll cells infected with ORSV. Aggregate of virus particles
in the cytoplasm. Bar represents 1000 nm.

2. Thin sections of Cymbidium leaf cells infected with CyMV. Aggregate of virus particles in the
cytoplasm. Bar represents 1000 nm.

3, 4. Thin sections of T. expansa mesophyll cells infected with OFV. Virus particles surrounded by
the inner nuclear membrane in the perinuclear space, forming “spoked wheel” structures and
associated with the inner nuclear membrane. Bars represent 1000 nm.

5, 6. Thin section of leaf cell infected with CyCMV of Cymbidium cv. Kenny “Wine Color”. Virus
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particles can be seen in aggregates in the vacuoles. Bars represent 1000 nm.
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Plate II.
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