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WHT ¥ - Cymbidium JFREY» & 58k E 72 Odontoglossum
ringspot Tobamovirus (ORSV) 22w

UTHE A - BUTE PR R BUE

i B

Odontoglossum ringspot virus (ORSV) & Jensen&Gold (1951) iz & - T Odontoglos-
sum grande 1= 2 THRRLE E LB T 4 VRIS H4 ENF2D, Cattleva 2 Cymbidium
EHLE LTRSS 7o BHEMIC R L TV B Z EXBDLNTW B, F72 by Tk
Fe b (1966, 1983) 2% Cymbidium 45 ORSV % 4HEL#ELTHY, HATY LHE
D7 RHEMIC ORSV DFBEHIIEHICE T L DD LN T 5519,

ATy, ATy, ANTZ I EREULRET > - Cymbidium BT, 0T
B 2T 7R U2 E SN LIFUIERICRE I N T WS, (1984, 1990)
EZ DAY ORSV DIERIC L > THEL 2D TH LI E2EM L7, Sbic, H1-
& (1983) IFEHEIZB VT ORSY HHHETICRELTWEZ E2WMEL Twa, =
NbDBEFITEZTANZAOBK LHEOERIC L EF ), ZOHET A VRO
WTOEMAFR S L I N Tl - 72,

BWETE, BLBCEYA 7ERERTHEET > LIFEN T ALTT Y

(Cymbidium ensifolium . W) BLUH> 5> (Cymb. kanvan) P LHRHE N2 4
WA DN TR 24T - 72 & 2 A, ORSV LREEN2NT, T b MEIC
DNTOFRBERERETH L L bIC, TOWHET >k & BROES > 2 LS L
T g ORSVIONM B LM 7' —7"0 tobacco mosaic virus (TMV) & o Mhisnige %
FTo72DT, ZNLDHRICOWTLHET S,

FTFREAT ) B 72 ) FRICHIG IR AR BB e 2 5T 5,

RERMBRU K&

HEIANX RHERICIE, BCBEWEYAL JERERT ALY T (Cymbidium en-
sifolium | ¥H, Plate 1, 1) LM N4 2% SRR L, #25>
(Cymb. kanran . WK, Plate 1, 2) »54BEE N7 4 LA % “ERHH LT

SR 3 412 F 26 H
AWEFEO— LK 3 10258, HARYREELMNRac BV IREL .
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WEES > - Cymbidium TN &S N72ORSV

et L7z, EEME OB EIT 2O BREIREFEEN TS ORSV @ Cy-14
HERRT® 33 & U Cy-4643HERRY &, R 7 N—79 TMV ¥Rk (TMV-OM) b & TMV
b= bR (TMV-L) 2wz,

SRR MR E R 0. 1M ) A BRI (pH 7.0) HTEERL, A—-KT7 S
AERVDEHI L N7, BEMEOHMERRIC LY VT ORmBE2 R Lo, &
I YDA S TR B 2o DR LR EBRIC Y, C qunoa &z, & LICHEICE
P CEBBEIC LD T4 NARTFOFIER P D2,

T ERTOREME 74 L ADFERISIH R CogeE iy, VT OfF3EZ0.01M
D AR (pH 7.0) M2 CERL, F—ETHH L AW, BoEghiidicid
DRk i LAY AR

YA WADWAL 74 NADHAGIZ LTI B HEETIT- 72, M L7z C. quinoa &
I 2 4500, IM D A BRI (0.2% 4 7Y a—EnAE, pH 7.0) 22 TE
L, =T L7z0b, 3,000Xg, 165 MO HEL 72, KG%2 &) 1% Triton X-
100, 0.1MEALF F Y 7 4B L 1rd% PEG 6000%2 M2, 600 ML 724, 7,000Xg,
1540 s 0 BE L, 185 N7z 2k % 0.01M ) ARRRIEHE (pH 7.0) Ml L7z, FRucL
T PEG ik A E0.IMY) ABSBERIC L 2B EBHURVELL2DL, 7,000Xg,
2058 &, 65,000% g, 904 MR LM 2 BN E L 72, 2 B H OwEE L TR b
N E0.01IM Y ABRBEW (pH 7.0) i L10~40% 0 L ¢ #EEEE N RLIc g L
T, 78,000%g, 1204804 #EL 72 (Beckman 50.2 Ti). 74 N A5 % Hi6H0.01IM
D AESRE (pH 7.0) THEWRL T, 65,000Xg, 905 MmLLAMEL, =2 CHLNzZIE
WeA0.01M Y AR (pH 7.0) IS LML 4 L ABR & L7z,

SDS-RKY 7o Y73 FEFKE (SDS-PAGE) 7 A NV A S S O R DRENE
Laemmli'® o FEC#E L TIT - 72,

NERGRE AR FEIERRIC IR RERTD ORSV(Cy-1) B L TMV-OM
DFNFRCHT BHMTEE B2, BRI A v &2 B THUE & BUR % 30°C T16457
MG ¢ CREBE 2 T- 72, RS NVHTEIEEEL, 1 %72 ) 76250
0.05% + V) x-S (pH 8.0) 12 R0 . 8% 7 IEK (Agar Noble, Difco Lab.) #
WAL 72 b D # v 72, DAS-ELISA {3, Clark and Adams® ?JFEkic#E L TiT-
72, AECAE L7 oG BEAEEEAZRNT L vBRTH L LORREIT- 72 Cy-
1S & D IsE L, conjugate 7 NINANTATE FERAWRFEERTT ALY 71 27
7 I~ ELT 2,

EWEREER A NARTER 2% 2> 7 A58 (pH 7.0) w7z DN iz k)
VEBL L 72 500k & OB Sie - 2 BT (H 32 HU-12, H-7000B) gL 72, ety
I B BEIIRIENS 2 6 B 7N —NT AT F& 1 %ML AT 7 46ETT
MREEL, =7/ —VBAKkB K Bgic 2L ¢ LKB Ultrotome THE¥YIFICLL
Lok, BTS2V E 7B CIEE L CREBE 21T 12,

£ B & R
1. BTORE
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AN T > (Cymbidium ; ) © BICB TV A4 ZERSBH LN (Plate 1,
1), BRI B 2HMOMERIZIT > Tnieva,

71> 7 v (Cymbidium ; LK) @ FEITBEHLBANEY L 7EK %2R L (Plate 1,
2). ERITIBEL YV color breaking FEIRA IS & N7z,

2. TEEHMHE R

1) REBLEY BT 3HRH

VT OEFEIE R HARIR & U CL2R62M ORI R 2 17> 72 & 2 A, EIS ik
Tt Table 1iz/RL 72 & 942, 2R 4 BRI 48P L, 5 B I4ROREN T3 BESEIC ) 2%
L, &I LEd 572, 2D bos3a (Samsun), RF2=T, 74 b7, Ky
V¥V, varX 7, bwU)), by 2=FY 70 4B 7RI R AR UL L
2. ZofhF,xa (White Burley), b= b 7% & 8 BMARRICIZEYL b o 72,

FEH SRR DTRRGe L c BT A 2B U T O E B ) Th 5.

Cattleya © &5 L 12 5O MERRIZAT » T e,

Cymbidium . 4 B EH U CHRMSE r A CHICBWB9Y 4 278 %2BE L 7 (Plate 1,
3). TSI BT BIBMOMRIZIT-» Th i, '

%3 (Samsun NN) | BEEIEIC 10~ 14 H T0.5~1.0mmAD 2 #HE % 2 4
Bl &@FBERELTr-7.

% /32 (Xanthi nc) | BREIEICHMME 5 ~TH TL.0~3.0mmAkN 2 Fidis 2L, %
DR EWR E% -7z (Plate 1, 5), WDKK E S IHMIEATIC & 0 KX LD 5
i, EHBRI Lo,

Nicotiana benthamiana | BFEIEIC 3B BN LD - 7o, SRR 7205, &
ERCBVETA 72EL BN Do,

N. clevelandii | FEHRIETIWHD RN D - 7o, 583 L CH1£10~ 14 B ¢ 381
Bweifs 70EEEL 2.

N. glutinosa | BRIEICHRBE S ~THTC1ImmADOZ FHAFE L2, 88 L
»oiz,

VOt BRI 3 ~ 4 HCIRE BN FHAERL L FHAEEL, FOBTES
ZHEAOZZGHAIC B bNL b7 (Plate 1, 6), BRI L hdh -7,

Chenopodium amaranticolor, C. quinoa, C. murale . BFEEEIC 3B A28 5 KA ®h
DI EHRRZZRB R, £ L A h -7,

2) WHESVEHESHHOD ORSV 4 SEEMO T EMOLLE

WHEZ > L0 25k E T > - Cymbidium JE» 5 Cy-1 & Cy-465Mitkn &4
Moo lbik® Table 2 2k L72, N. benthamiana, N. clevelandii TlE, WSS &
U Cy- 465 BB AR B I 3 22 13 IR WV B9 A 7R AR L 2o L, Selis itk
B LU Cy- 1 DBEbRIZ & S RGN 4 f ZHERPAE L4 L (Plate 1, 4), &3
2 (Samsun NN) Tid, EWoEERIE DB ORIBIBEE LR L 7205, S8k
T » 72, F72, ~F o =T TIRIGHIS e & Cy-46% Btk HEMIE I deT st
U727, JEBisriidk & Cy- 1 S BRI EIRIE 2 Tk L 72, Cy-465-BEkkiz o 3 £ Hlkk &
R D) Datura stramontum ISIEPEHELL, b7 =F VI TRRLYBY L7, Cy- 1%

Vol. 1. 23
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Table 1. Host range of ORSV isolated from Cymbidium ensifolium “Keiran”

Systemic susceptible plant species.

Orchidaceae Cattleya, Cymbidium

Solanaceae Nicotiana benthamiana*, N. clevelandii

Local susceptible plant species.

Solanaceae Nicotiana tabacum (cvs. Samsun*, Samsun NN, Xanthi,
Xanthi nc), N. glutinosa, Petunia hybrida*

Aizoaceae Tetragonia expansa

Amaranthaceae  Gomophrena globosa, Celosia argentea*
Chenopodiaceae  Chenopodium amaranticolor, C. murale, C. quinoa,
Spinacea oleracea*, Beta vulgaris

Compositae Chrysanthemum  covonarium®, Helianthus annus*, Zinnia
elegans™

Non-susceptible plant species.

Solanaceae Nicotiana tabacum (cv. White Burley), N. rustica, N. sanderae,

Capsicum annuum, Lycopersicon esculentum, Hyoscyamus wiger,
Physalis flovidana, Solanum wmelongena, Datura stramonium
Caryophyllaceae  Dianthus bavbatus

Compositae Lactuca sativa, Callistephus chinensis
Cruciferae Brassica vapa, B. campestris, B. sativa, Raphanus sativas
Cucurbitaceae Cucumis sativus (cvs. Nanshin, Shougoin), C. melo,

Cucurbita moschata, C. pepo, C. maxima, Citrullus lanatus,
Lagenaria siceraria

Leguminosae Glycine max, Phaseolus vulgaris (cvs. Kintoki, Top Crop),
Pisum sativum (cvs. Kinusaya, France) , Vicia faba, Vigna
sesquivedalis, V. angularis, V. radiata, Cassia occidentalis,
Trifolium incarnatum, T. pratense, T. vepens

Gramineae Zea wmays

Pedaliaceae Sesamum indicum (cvs. Shiro, Kuro)

% | Latent infection

Table 2. Comparison of host reaction of ORSV isolated from Cymbidium orchids

. Keiran Cy-46 Kanran Cy-1

Plant species
I* S I S i S I S

Nicotiana tabacum
cv. Samsun NN WNS**  — WNS - - - - -
cv. Xanthi nc N§,NRS ~ N§NRS -~ -+ - N§NRS ~—
N. benthamiana + + + + “+ Mo -+ Mo
N. clevelandii -+ mo -+ mo + Mo + Mo
N. glutinosa NS - NS - NS - NS -
Datura stramonium - - (L8NS -~ - - - -
Petunia hybrida + - + - NS - NS -
C. amaranticolor WNS,WRS  —  WNS,WRS —~  WNSWRS ~— + -
Spinacia oleracea + - + - -+ - CS -
Celosia argentea -+ - “+ - -+ - WRS —
Zinnia elegans -+ - -+ + Cs - Cs -

% I ; inoculated leaves, S ; non-inoculated tip leaves.

% % Symptoms represent : Mo : mosaic, mo : mild mosaic, CS : chlorotic spots,
NS : necrotic spots, NRS : necrotic ring spots, WNS : white necrotic spots,
WRS : white necrotic ring spot, + : symptomless,

— : not infected.
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HERRIZ R 7 L 2V R0 A & 7RI R TR L 7278, fhoD 3 SN BERRI IR T - 72,

3. HAEARTOREM

TR TORM LR DY, RIEIGIREEA90~95°C (1043, 7Pz 10-¢
~1077, PRAFBRBEIS BBkt (B4 4 » ABSE) THh 5. SRR L 1313R Lo %
il DR A

4. T4 NAKFORHE

C. quinoa D% 57 DN IS & 2 BB OEHBEIC LY, T4 L AKTFORIESR
ATz, VA NARTFOREE2,00040 9 1 mmed grating OlEE#HH L L ClEL, #
DEIOS % Fig, LICR L7z, BB & ook Tz, §24320nm, 1E#H18
nmOEERRLF Th - 72, WD 2R IEL 72 Cy- 1, Cy-464rHitkks & vf TMV-OM &
RFOE3#H300nmTH - 7z,

5. Wby ML ADEE

a7 4 LA E DN Buc b D EEBIEE L2 25, %< otk Thes
SN, BEACRMMRBRS L NLh -2 (Plate 11, 3).

SROMERIRUN  FEBG MR DAL 7 A NV 2 RE R OSSR 13 248nm B L 16268nmic
ZENENANB & BRI A S D, Amax/min=1.09, Aso/s0=1.14TdH - 7=.

TANAABEBEAEDSFE  SDS-PAGE 12 L ) 74 W 2NEE A0S T isE
LR, BT > 550 2 53k Tl3#018,900dalton (d) TH -7 (Plate II, 5). I
BN 12 HFANT2 Cy-4650 Bk D43 T18 b RKEIC#918,900d TH - 7245, Cy- 1 S Hlikkn 4+
1134919,2004C, B L D LHH300dIT &k E D - 72,

6. JE RS

RREEE  Cy- 1 2R 2 e LIS R IZ BB L, mTFoE ek
MBI & B —0 @b S MNizds, oot hiciae Ll TMV-OM &
Rt Uisdr -7z (Plate 11, 1), 72 TMV-OM #iLi% iz homologous #ifla-¢ T
B U7z t, MBS MR & 13 OB L e 4r - 72 (Plate 11, 2),

BRI NVWHEEGE  Cy- 1 5 BRI 2 v 2 R 7 VW BB Cl, X
Wi BERR & JEMGor BRI Cy- 1 B & O Cy-4650 MRk BIC BA§ 5 — R il 2 % L,
spur 2T ENT, TMV-OM LU TMV-L CIEIEBEE»BRE L -7 (Plate
I,7). TMV-OM o#iifiE% v 7235413, homologous T3 v — 7 7% it I &
N, ORSV o458tk TMV-L TIIARHEBELEC RSP E N, spur 2R S
7z (Plate I, 8),

DAS-ELISA Cy- 13l IgG & % conjugate % fv:7z DAS-ELISA T, M
Wb & OB MERI:  Cy- 1 0MEdk & RIS G L,  Cy-46%5- Bk i3 35T BB E A €
TMV-OM 1213 & A ERIGHRBH LNk - 72 (Fig. 2). ORSV iR T, ik
T ANAE B EA3107 mg/ml F TRIBSTEETH - 72,

Vol 1. 25
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Figl. Length distribution of 4 isolates of ORSV (Keiran, Kanran, Cy-1, Cy-46)
and TMV-OM.

7. BRESHYEOBEBRR 2y Iy (W) ORROBHEL DWW TSRS
BAF o7z, FORS, MIBERICELE E I3 KERT B 7 A VAR TS b iz (Plate
1, 6). WFOHEMIZRRL, MFMICHENOR ARy PRICARLNE DL H -
7= (Plate 1II, 4).
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Fig 2. Detection of 4 isolates of ORSV (Cy-1, Keiran, Kanran, Cy-46)
and TMV-OM in purified preparation by DAS-ELISA, using
anti-Cy-1 IgG.

& o

Odontoglossum ringspot virus (ORSV) {3, RN % { o THREIEDH LN T
59 28, TANATIET RN LR LS Tobamovirus DT A4 2% TMV
@ orchid strain (TMV-0) & L 728Gl d & 38151719 TMV-O m£4Fki: TMV Hii i
ERGLAZ e b bl ) THED, FNI@HRIL v Poddkikic
B B2 LRMEFFEMICIE ORSV UL TE Y, TMV-O i ORSV &R U,
ZDRMBTHD EHEZ LNTWB4D, Ll ORSV & TMV-O # Wkl 72 8éEiEH F
DR 5T, ORSV DRHIC DT W ST\,

Cymbidium J& - FKEET > DANGT T > (W) L A>T (M) » HoMES ks
WA NANE, BT ARRT R SIC BTl L1, FOTEEEERmN, it
W codeEt, T EIG, SENIEBMY N TH Y 4 W ADFEERER %L £ 5 Tobamovir-

Vol. 1. 27
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us IN—TETH ORSV ThdEREELR, FEMEICOWTRS &, HET 08t
¥kliz N. clevelandii 1= 4888, Xanthi nc #-352, N. glutinosa, C. amaranticolor,
7YY, kr=FavBLUV AT ERBIEGYT S L L LIC, Samsun FoNa
BRI IR U, Datura stramonium 123 L v & Paul ef al (1965) #°#
1 72 ORSV k< —%LTwa, LaL Jensen & Gold (1951) »#i#sL 7z ORSV
1%, Xanthi #-N2% N. glutinose 1283 twnC, FowFEErRICL2, £/,
I+ (1983) 4 L 22 Cy-4650HEkklY Datura stramonium ~DEGe% D FTIE, Tl
DEAME BV CHERS BRI IR IS ML Tz, & 512 Kado ef ol (1968) A7y
L7z TMV-O @ 5 RN 5 b 02,07 s78EHR=e, Corbett (1967) o#iisL 7z TMV-O
&, #-5a% N. glutinosa 7 &0+ AFHC BT 2 HEMIHIET > o 2 47 #ikk & FEL
Tvi3%%, lzadpanah et al. (1968) »%#i# L7z TMV-O i3-t> =5 a3 7ice ik,
Cassia occidentalis (2L, Samsun /X2 N. glutinosa \IZBHEL%WnT, T
NEWHET >0 2 R & 3R EEA K E (B> T3,

5y RN+ 5 Tobamovirus FEORLTFEIZ275~325nm D HifH THESI LT 59
»%, FN5H ORSV ORTFENE 13300nm & i S T paenee- | inl, JE
Sy bLalL 7 ORSV ORFEIZHZINmTH Y, KFEIWmEINTH2D
ORSV*® TMV2® F 03T, BFEH314nm, 3170m*®, 325nm?® S#E3Cwv
% ORSV R FEA320nm®, 324nm'® % & L& I N3 TMV-O Lz 2 kFE
BWGEELTWwa Z RO LN

SDS-PAGE iz & 2 /MEE A0S TR, HET 250 2508k E Cy-460 8D
#118,900dCa 1, Cy- 1 Sk A F L & 0 L40300dk & <, ORSV m4riitkilic 2% %
S DS S, ORSY SMEEEEIZEBIIITRAT 3 /By LR E N, £Da0F
B|AHTL7,598d E HHENTWABD, L L SDS-PAGE iBWTRREIN—TICET 3
CGMMV % TMV TELAKBEIC BT 2 5BENREUEIBHEINTnE L™ =,
SDS-PAGE #iB=oik@iidtic L) 200 TFRPFRL > T 20T, KD 240Faldd
(FTHEPTEOSTFRICBEL W, 2T ORSV MEAE NS HERM CoOLE %
LD BHNCATS 2DICIET I 4 Py B IRT I VB — 7 Al ERAT ) BEYH
59, .

ORSV® Cy- 1 4 HEbk il & Bl v 2 SRS NN ZHmIEHGE T, HET 2602
SEERRIE homologous & G L o —ARD MR 2 L 72T, Bi#Red ORSVI*Y rdk
EYE L, MEERMic—3 L2, TMV-OM o#timiEz Huedaicid, ®E7 v
5O 2 4)EERRIZ homologous DILMEMFIZXTL T spur 2L, TMV-OM & i3 54T
B LEgRicb o Eathh ), 2o ORSV & TMV & olliEsryBifkis
Paul et al (1965, 1975) <4k (1983) 2 H#H T2 D ThH -2,

ORSV @ Cy- 1 %r#kicxdd 5 IgG & o conjugate # Fiv-C DAS-ELISA 124
A VAR EAT - 2%, ORSV ? 4 40idk & i3 & K BUEL, TMV-OM & i3& < K
BLWnwz e, HET Y50 2 45k migFAIc Cy- 1 RO Cy-46 & HigiEHT
¢, TMV-OM &i3kEZLEs#BH LN, U3 Adams and Allison (1981) 9L
T TMV-0 % TMV OBREHMEIL T3, 72 ORSYV #iFRMICHRETE 20
T, O Miz 3T DAS-ELISA 7681 Th b &EL L,
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i ®

FECENSEW A 7IERERTHEES » - Cymbidium BHOZNGT T > (EH) BLUAH
T (KW PLOMEERNLTANAIITE LD ORSY LRIEI N, 72 C “H”
2 b HES L7z ORSV #HGIC 2 DFIEE P, S LICBERORET > - Cymbidium &
P HaHER N7 ORSV Cy- 138 L F Cy-465 810 & o HTFE % 4T - 72,

AT A WA B2 AT - 12 1286280 5 & Cattleya, Cymbidium, Nicotiana
benthamiana, N. clevelandii ‘=& 883, N. glutinosa, Chenopodium quinoa, Y )\
F7 & SRR RIE L 72, FAMIC B W IR ok IE Cy-460ERIC 8o I
L Tndz, MBS HERR O Y V- ORI 81 pYe@ i, W0 ~957TC, i
HFEL0C~1077, fHREME 4 ALLE (RBRkih) Th -7,

DN H:UR o) B TR o Bk B & O R Bk OB T2 49320nm Bk TH 1,
¥ C. quinoa % LFRIAAET A VA OB 1Z248nm B L 1268nmic # 7
PR/ E BRI S8 ), Agso/Asse 131.14TH - 72, SDS-PAGE ok sy rey
HOGFiki3H#18,900dTH ) Cy-4658ivk & 8 L <, Cy- 1 SHERIZ TN & ) #300dk 2
Pz,

SR OB IS, 7 A4 WARTHHIENICRIE S 213 k8B e LT L1
7z,

SRS CIX B D oMbkl Cy- 18 & L KBS L 72, Cy- 152 Bz
FERTFNHZHEILREETIE, WEED MRk Cy-1 B LU Cy-46 & DElicRE S 5 —74
DR 2 EE L, TMV ¥EROPMIF I LTk, homologous & MEET > 43tk
Ml spur ARG L7z, HEET >4 BRIz Cy- 1 8 & O° Cy-46 & 12 iFemic Bl—Hi
Th ), TMV iR E OB BB TRAE LSRRI H 2 2 B bz, &
7 DAS-ELISA Cld, &S 9kl Cy-1B L0 Cy-46 & FRHCHE WEBMERRL
728, TMV R BE B Lo,

5 R xX ®
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Host Range and Properties of Odontoglossum
Ringspot Tobamovirus (ORSV) Isolated

from Miniature Cymbidium in Japan
Hideki KONDO, Takanori MAEDA and Narinobu INOUYE

Summary

Odontoglossum ringspot virus (ORSV) was isolated from miniature Cymbidium
(Cymb. kanvan and Cymb. ensifolium “Keiran”), showing mild mosaic symptoms on
their leaves. The virus was transmitted by inoculation with sap to 18 of 62 species
in 6 of the 12 families tested. Systemic infection occurred in Cattleya, Cymbidium,
Nicotiana benthamiana and N. clevelandii. In Tetragonia expansa sap, the virus was
infective at a dilution of 10~¢ but not 10~7, after heating at 90°C for 10 min but not
at 95°C, and after 4 months at 20°C (this test is being continued).

Rod shaped particles, c¢. 18X320nm, were found in Chenopodium quinoa sap.
Ultraviolet absorption spectrum of the virus showed an Ags/Asse ratio of 1:1.14.
The virus had a single coat protein with mol. wt. 18,900 daltons. In comparison the
coat proteins of ORSV Cy-1 and Cy-46, isolated from Cymbidium, were about 19,
200 and 18,900 daltons, respectively.

In ultrathin sections of leaf tissues from diseased plants, virus particles were
observed to aggregate in the vacuole and cytoplasm.

The virus reacted with Cy-1 antiserum in immunoelectoron microscopy. A test
using agar gel diffusion indicated that ORSV and TMV ordinary strain are
distantly related. In DAS-ELISA, using an antiserum against Cy-1, 4 isolats of
ORSYV in purified preparation were detected at a dilution of 10~ but not 1075,
However, TMV ordinary strain could not be detected in this way.
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Plate

WEED > - Cymbidium EREH & 50 HES 1L72ORSV

Explanation of plates

I.
Cymbidium ensifolium (cv. Keiran) infected with ORSV, showing mild
mosaic.

. Cymbidium kanvan infected with ORSV, showing chlorosis and mild mosaic.
. Systemic symptoms on a leaf of Cymbidium infected with ORSYV, showing

mild mosaic.

. Systemic symptoms induced by ORSV-Kanran on N, clevelandii, showing

mosaic.

. Local lesions of ORSV-Keiran on an inoculated leaf of N. fabacum cv. Xanthi

nc, 14 days after inoculation.

. Local lesions of ORSV-Keiran on an inoculated leaf of Tetragonia expansa, 4

days after inoculation.

8 . Agar-gel diffusion tests.

Qas : ORSV Cy-1 antiserum, Tas : TMV ordinary strain antiserum, 1 and
46 1 ORSV Cy-1 and Cy-46, Ka and Ke : ORSV isolated from Cymbidium
ensifolium (Keiran) and Cymb. kanran, OM : TMV ordinary strain, L : TMV
tomato strain.

1I.

. Electron micrograph of a preparation of ORSV-Keiran and TMV ordinary

strain (TMV-OM) particles mixed with Cy-1 antiserum. TMV-OM particles
did not decorate at all. Bar represents 100nm.

. Electron micrograph of a preparation of ORSV-Keiran and TMV-OM

particles mixed with TMV-OM antiserum. ORSV-Keiran particles did not
decorate at all. Bar represents 100nm.

3. Purified ORSV-Keiran particles negatively stained. Bar represents 150nm.

. Virus particles dispersed in the cytoplasm. Bar represents 250nm.

5. SDS-PAGE ; lane 1 : MW marker proteins, 2 : ORSV-Keiran (18.9Kd), 3

32

: Cy-1 (19.2Kd), 4 : ORSV-Kanran (18.9Kd), 5 : Cy-46 (18.9Kd).

. Virus particles aggregate in the cytoplasm and the vacuole. Bar represents

400nm.
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