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BED I YRHEWMC BT H Y4 v 2R
O F A N K

F £ B & « B oA

# i

BERHEMTCEL, LPKE LB, 7 YORBCIREY LEE ST,
BB T AT L S el B ARM T A THSD. OS5 kboFIFHT,
YOPIENRNABATH ), PIRIE1~2~27 2 - LOEMCRIZERTHBH0L 55
n, ERHEORERELRSCHRACHET 2 ALERES . —F, 7VOECES
17X CHBD VITECHA D AT 2 EDY A L AROFEELE L, Z BRI
R RESHETRERR LI > T 5B,

FEO—AFEXBEHDELEHLOBIIZI D, BED T VR R TS 74 L A
ROFEERINE X% BT, 198283 1581L 22 A/, AEBEMD 7 v HEHEE%
AEL, FEEELIEHITOVTL 914 4 20K O AEEREY T, O
8, cymbidium mosaic virus (CyMV), odontoglossum ringspot virus (ORSV),
cucumber mosaic virus (CMV) ¥ X ¢ bullet-shaped virus-like particles (OFV %
YA NA) OATEORENHER I NI, GIETIZEET CyMVEIY L ORSV® D JE4h40
BRI T, Hiciw CMV & OFV S A4 L ARBR XNt %7 CyMV & ORSV i1
BUHCRS AL TWAZ L AD BT

FRETEED 7 vFHIC B2 9 A4 L AFOFEA 0T L REFTROFRICOVTER
BRLTWBLDOTHSD,

AR AEMHEESRL (PPC, FrEFEKINL) 1260 filh@ic L > TiTo7e.  ZIFD
WEAKT D, TRl hEntc PPC il gy, — RO RKNLETL 525
s v A AP RBAENE 8 X O AR BETRR SRR, WO KRR £ LD Hit
fo b, EROERC S NS BTEEEME TRI LR TS,

ERMHEE LU RE

AEIRES S UMHE

AL 725 v o i Table 1 WWRL 7= X 5, HBIBO RO P S il &
S5O L A1 AT TH »7c. Caltleya 5% Cymbidium @ L 52 cymbidium mosaic
virus % odontoglossum ringspot virus |Z L - THERLTEF Iy 7o s g4 1218 122

RFS74F12 A 20 B ST
* ABHpRETL B, BRI 189
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Table 1. Regions of field investigation of virus

No. of orchid
nurseries surveyed

Ak

No. of orchid
nurseries surveyed

City & Prefecture | City & Prefecture

Tai Pei Mun

Chang Hua County (ig{klL
Tai Pei County e Nan Tou County  (ffRI)
I Lan County CREHED Chia Yi County (R

Hsin Chu City Coririd
Hsin Chu County  (HifriR)
Tai Chung City ()
Tai Chung County (#&ehitL

Tai Nan City (B
Tai Nan County (&)
Kao Hsinng City  (@kiaD)
Ping Tung County (fuifl)

~N DD o~
— o 01 W o s W

T840 AW LT hDIDWTE, BB TETZOMRMIZL > Ty A4 A ZDH P Te bW
RERMYBEL 1. T X FEAORBIAZ TR L 12 B 124 $idsR I L C i A &
Ui, SREEAGYETIIABE (4°0) wRAFL, BHXBEIMRZCHREL T FKRA
TFEEBT AW,

4 LADREHRE

TANADEMER2Y Vv av ATV (PTA) #AVic EA4 vy b aHT 4
THREETERLICARCOWT, v L AR FORELBIMZ L. SRE01
RELTF 355 D 5 Te— D BRI DT, RENT A 1 % b 2 3 v affgh T
BLOKLTEELDD, 2% PTA Befukh fT-» THEEZI L. Foho—FoEA
TIRENH 10 A=) VIRTHIEEL, DN ik PTA fefa 217 - T HIAE
Bl &PBEECEBOREN DY AV, HRERIFEERORE BT L
oY 0, 1M b AMEEE CEREL, »—£ 7 v a2 AL EEEREC X RSN
6 i

775 s ERCYEET AT 5 av (Myzus persicae) H Futo, 1 BEEIHEfr
127 75 5w 30 BE Nicotiana glutinosa O 4 HREYIRIE LT A L AR ETR X
++, ObELl N. glutinose 3 FZB L TARMMME SR, 7775 2 ST EERY 1
Bt h 20 BT D& AL 7.

miE KGR CYMV Fimi, ORSV it X 08 CMV-Y #ifiii# Ay, #i23%
A RBIC IR SHE UG, CMV-Y Sl x> AR B JLlE SRR A S 4 F
B (SRD )™ 12X » TfT» e, #ERRIEGERIC AV T RITREIEIC £ BREK
D10 % Nt CEBRL, »—LTHH LD, 3,000 rpm € 10 4@ 8L 72
LR L. SRD BRILER « #E (1978) oFHEzHEL, 0.8 ZHKREKR, 0.85%
NaCl, 0.2 2 NaN; # 0.05M Borate buffer (pH 8.0) wZn#hzflL , CMV-Y #Lnib
TR B L CmE, A4 ¥/ 5 A RCOATIEES g, ZFOMK i AHM
BAWN, O EICRIELMLIEL TN TN 24 % NaCl Tk Los Lic MRy &
FA 0w, MO—o0 FEE EEAMGERIZE 4.5 mm Ok ERTHITF, —o
DI & L TREMPHED TR Y, A IIRIERTRAEA L. BT RBE
WSRO 24 % NaCl Wahnz THERL, 3,000 rpm T 15 9RLa LA 8L 7o Eis %
RAwic, SOXSELICATA P77 T ARBWEFRRCARTERICK X, ARELIIAD
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BRADFERACE bR IR TA B L, CoRBEROREIC X » TIEKIEO FIEZAT

71,

£ B B £

. 74 LADRE

FAYRMDC N T, BEMYTOEMPIG, v 1L AR FOHIE, 777 &Y ER,
MG RIS 2Pt SRt Bk, cymbidium mosaic virus (CyMV),
odontoglossum ringspot virus (ORSV) i#s J ¢F cucumber mosaic virus (CMV) o
3D YA AANFE S, Tk EHEZiClL bullet-shaped virus-like particles 23
ABLRR, AETACELh o, DEFILAL YA L ADELRIERICONT
Y.

Cymbidium mosaic virus

ZDYANATABEBNORES -4 DT vORkrLLEES R,

(1) HXHAEHEY FERYENE B L0 Y 7O ERIES S & L T i
DREMPCEBL, FELGEH~<cL 5, Table2 iiRT & 5 hEENEL .

Table 2. Reaction of some test plants to cymbidium mosaic virus

Source plants Cattleya Dendrobium
Symptoms Symptoms
e Inoculated Uninoculated  Inoculated Uninoculated
B - ~ leaves  leaves leaves  Jeaves
Chenopodium amaranticolor GRS = GRS —
C. quinoa CS, WNS — CS, WNS —
Gomphrena globosa = o - —
Datura alba GRS — GRS —-
Nicotiana glulinosa - — — —
N. rustica - - — —
N. tabacum cv. White Burley — — — —
Tetragonia expansa CS — CS —
CS: chlorotic spots, GRS: green ring spols, WNS: white necrotic spots, —: no
infection,

7 vElD Cattleya, Cymbidium }s Y O Dendrobium = 4 5y B4y 1L, Chenopodium
amaranticolor, C. quinoa, Datura alba 3s X I8V L FICRIRHEH A 4 Uz, Cymbidium
DECITEFA 7 e 2 X%, Cattleya OHETIL X XHE %, Dendrobium DYEICIL =
FA 7L L o, YA FBERIECHR R AR ST, C amaranticolor it 36l
N T D EIREEOEEDME Y 23R E Y v 7 IRCE S B s 4 Ut (Plate 111, 4).
& .82 (White Burley), N. glutinosa, N. rustica 3 X8 vv =5 a3 vk & i it By
Lithrote, Latd X 57 FERIGHE CyMVh T2 1882854050 = y 5 4D & X { —FL
e,
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(2) 7ALXKRFOME RIEFRER LOHKEBC Y - TRELRIEL DN ET
TERL AR D W CHEERBE Lick & A, v A4 L AR TIIR & 475~500nm, 1§ 13nm
DOBRTH -7 (Plate IV, 1),

(3) mFERR CyMV HmiE <&+ 5% RENMDIETE O MERERGEC X 5 miE
RIGEFNI L 2 A, BHEZT 475~500nm OB X0 v 4 L A0 B H R ieRE
TR BB G E U, —EOEAIZ DWW, BATREL TS CyMV Lo
MiFHBIRE W5 70, CyMV Himp (F1l 2048 %) DHEREE A2 b Ktk

Table 3. Cross reactions of CyMV and ORSV to anti-CyMV serum and
anti-ORSV serum in microagglutination test

Antiserum dilution

: . Source of
Antiserum  Virus ' — —_— i —
aniigen 8 16 32 64 128 256 512 1024 2048 NaCl
CYMV  Cattleya (2) ff # # # # # # H# + -
CyMV  CyMV  Catleys (71)  # f# +# # +# # + + — =
ORSV C.quinoa*(50) o R
ORSV  Cquinoa*(50) 4 4 Mt H # H+ + - — -
ORSV CyMV Cattleya ( 2) = = = = = = = =
CyMV Cattleya (71) - - - = s = R R R
i~ : positive reaction, —: indicates no reaction, ( ): collection number,

*: inoculated leaf,

w{Totc. TOFERIE Table 3 WRT X 51, U OAIR 1024 %4 701k 2048 (5 £ ¢
BIGL, BBICRENBD B Y A AL BARIRREEL T % CyMVIRE L ir g
FELL, MEFINCETEY A 1 A & FE S .

UEDX 5T b, Ay Afrasw CyMV ERGEL .

Odontoglossum ringspot virus

SDYvA AL CYMV ERBICEERAGRIELICEL DT VORKIr LS R
7,

(1) HEHEAEAY FEREDIETRE X O v - OEEfREE 2 BN & LT
BUETEPWC ML, FEGE ML 2 A, Table 4 ik X 5 ntikrngBohs, 7
vEtD Cattleya, Cymbidium, » A§tD N. clevelandii, F 7 D v+ 7 =FV v &8
Beyvl  C. amaranticolor, C. quinoa, Datura alba, N. glutinosa, Y >k L+ v =
Fa VICRIEH AL L 2. Cattleya 3R\ RSB L (Plate 111, 7), Cymbidium iz
TRPFEOTETCBEMAEL, LEVCKHEEVRE LS o7, DbEDMEICHEL
BOBEHLNICOBEKMO FHECIRBNAA LT, FOBAEBITEORME & bis¥q
7 Elgote. by 2 =F Y VL RENRL b RIS o 7ehd, FE R IO ERLBOREL
I LA YA A ADEITEMSTH -1, N. cevelandit © FIEICIL B\ =4 A 2 A
HU, PLEHELL. By - C. amaranticolor, C. quinoa % Y. U L+ (Plate
L 6) DEMBWIKEED: TR ET2 T E%EL, Y= 23 7K 2 FH

% P 2 B



Table 4. Reaction of some test plants to odontoglossum ringspot virus

Source plants Cymbidium Potinara
Symptoms Symptoms
Ak plats [noculated Uninoculated  Inoculated Uninoculated
- leaves ~ leaves  leaves  leaves

Chenopodium amaranticolor WNS - WNS -
C. quinoa WNS — WNS =
Gomphrena globosa NS — NS -
Datura alba NS — NS -
Nicotiana clevelandit + mo
N. glutinosa NS — NS -

N. ruslica = = - -
N. tabacum cv., White Burley — = o= =
Tetragonia expansa WNS, WRS — WNS, WRS —
Zinnia elegans + +

mo: faint mosaic, NS: necrotic spots, WNS: white necrotic spots, WRS: white
necrotic ring spots, +: infected symptomlessly, —: no infection.

AUz, &-Sa (White Burley) = N. rustica |23 B Ulehsstc., 2D X 5t
FERTIE ORSVEAS® 1= ¥ B D & & { —FlL 7.

(2) T4 LANFOWRE [kl X OVHREIZ X - TREY L 7ofidE 4 DN 3 TFFRL
LB oW TEHHBE L ED A, YA A AR TIL EE#H 300 nm, tHiy 18 nm D
RTH 7 (Plate IV, 3).

(3) mFERR ORSV JUMmps'™ x4 M A 1o B B RUSEC X 2 il
Bt d~<t- Lz 5, '&zhafiiﬂaf*‘éf‘f\’/-J‘-@ié 2#7300 nm DR Y 1 v AH S hrc B
WER S EBERIGRE U, — o ARz Tk, ORSV FLmi OFRER A2 b,
VI B L7 C. quinoa DB 0.85 % NaCl #i4 tnx T EreL, 3,000 rpm-
T 16 il O il L2 i A AT, Jﬁlf’ri‘]l'f.‘,ﬂ“‘“& v {Tofebk 2 A, HMEFRTED 512
f& % TR A Bt (Table 3),  $Lm I (5 %% homologous JIffli (2048 f&) X b
DU o7y, ChEFic C. quinoa OEEMIEYH -2 S MELH D, BAK
FRAENALND ORSV LHEEOERY A 1A Lo FFHCKE LRG0 & lbh
78

BlED X stsz b, £v A A% ORSV LHEEL o,

Cucumber mosaic virus

D v A AL Dendrobium DHEZIRO R X OTEIZRIA D & £ U o Fmtha b ks
By el

1) ﬁiﬁﬁﬂtﬁﬁt AT s X OV ERE L RS L /o & 3 2 (White Burley)
F 70k N. rustica o> SRR YEMT i A BERRIE & U C B O B8 Rl B El L F E UG
BRI E A, Table SR Xy lckERA e, 7 vElo Dendrobium v L&
L TBRVIBEI A4 Uiy, ORIV RBILD 1/ e g o, £33 (White
Burley) (Plate 111, 8), N. glutinosa 5 L7 N. rustica 124 L 2584 L H IR e =1 2
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Table 5. Reaction of some test plants to cucumber mosaic virus

Source plants Dendrobium Dendrobiuim
Symptoms Symptoms
Test plants Inoculated Uninoculated  Inoculaled Uninoculated
e B leaves _leaves _ leaves ~ leaves

Chenopodium amaranlzcolor NS — NS —
C. quinoa €8 - CS —
Gomphrena globosa NS CS, Mo NS CS, Mo
Datura alba GRS — GRS —
Nicotiana glutinosa CS Mo S Mo, mal
N. rustica Cs VC, Mo CS VC, Mo
N. tabacum cv, White Burley Cs VC, Mo ES VC, Mo
Tetragonia expansa : CS CS, WN €S —
Vicia faba NS — NS —
Vigna sesqmpedalu NS i NS _

cv. Kurodane-Sanjaku

CS: chlorotic spats, GRS: green ring spots, Mo mosaic, mal: malformation,
NS: necrotic spots, VC: vein clear, WN: white necrosis, —: no infection.

AU, Y AFITI BRI BEE A A U o, SRR X - TRk, Ba
HMAEKBEEDO 2 THA, EEzErS 755U, $hoY 5= ARy LGN
AL, gLk 1.

(2) 4 LARFOHME HEHE LOTHRENC X - TR L e 2 S 2 0 &40 8E%
Fo= ) VOHiRERE, DN X 5 PTA Yuan T T EBBSLICET A, 91 LR
FLF VL 28-30 nm O FRTH - #o (Plate 1V, 2),

(3) TT77LUICLBEM Dendrobium p>Hiil LIcERR Y A L R0 T, B4
iz N. glutinosa OfFHEA, & fo R N. glutinosa %\, 773 2> ic X 5
ERRIEA T, TOFH, AvALRTETT7T HT7 75 6y (Myzus persicae) 12 k
D I ABERICE B EIR 2 dre.

(4) MFERE AL LR 4 -2 (White Burley) s X8 N. glutinosa
DFERPR & CMV-Y Py & ofc, HiS%KS A RILGTEC X % i BGWE %
fTotel 25, pURDE b DR S is e 2 4: U 7e (Plate IV, 5),

PEDX BT Emb, K4 1A% CMV LT L.

Bullet-shaped virus-like particles

DN (B THR £ 20 LR F 2RSSt o 1oflik T, ZORENNFE 1Y
LA A I U AR TR LS L THEL DL, PTA Yufa | 1504 '}Qiﬁﬁ'@?"‘rbt
A, FECRMOEEP X TR 2L U e Laeliocattleya & Cymbidium y= /5o 0k
FREBNI, FOR O JfES B orchid fleck virus (OFV)® #F /X F o fHLly 1
ALBIAD T fe i E L bt sy, H“"Jéfy’iza‘fﬁqftxt:\nwf*, AT ZDX
SHIBIRD oA NADRERI G RIcE WD Z EDLGIRT S,

a6 nuL A Z’)F



2. A LADREIRS

BRRECLDAMY

S MICBHCREREIZ XY BL e Shicy 4 A ADO A Ric AR EO E
A RIS T,

(a) CyMV il & h7- il DmE

Calanthe: FIITLREOIA LD, Thrn PG LA BROBRVGEBEREAR L. ¥
BT PIRO Wi €1 2 % /E U 1 (Plate I, 1), W BETITIRIRANIR 4 27 oK
Lz,

Cattleya % (C., Be., Ble, Le., Sle): fli¥ 721z £ » T HEFHFEMEY Riz Lo
T, TOFROEFMBY I 2 4 N (BATFRLD.

A WCBEB ¥ IERICE - o BB aE AR L.

B: EEBLMOEIZ 1~3mm KO 2 ZH A X SHA L, HWAUXMEO Lo &L
TPEL, BWERBEHELABobAbRT. FEORMTIT NIWREDOR A% R L
7 (Plate I, 5).

C: AL JOEMMBEDO L THAEL, FAMALDE L THERITH - THE:
D, BVAXLEBY L. AW RECHELWCL RSN DX TR R LI
(Plate I, 2,4). EOWMIZd 2 TxEL, PHLTEIRCR-T-RVLZSHHELD,
FRRBIEANZ B AL (Plate 1, 3),

Cymbidium: A: FEIRENZFANE, $iE -3 EFEOREH 55 LG oE
B8 ¥ 1 R A7 £ OB il 2o U 7o B EABHIHI & O RIENRENCRET T
BHbha 005 -1 (Plate ], 7). HUVIETILRVCEGOR & & L1 BMEDOANZ AL
ERL T EHEC I, 2 FHMBERICH - THL Y RVWAZLEMELSL LD LALR
7o (Plate I, 6).

B: $IAERO NEI A TR AL, o940 T 1lmm KO L ORIEIRICIH -7

LT B LDNH -7 (Plate I, 8),

Déﬂdmbmm- R G OREH AL, FOEROEANRMEc vt 7 2R L
7o BEIGIERBOMEO LD DAL, RVBEGAERELD DL Lo,

Denphalaenopsis: RO L Oz FHE SR LT,

Doritaenopsis: HEVGEABIZ XA ®40 4 2 25U, IREGBIARER T, FAFE, &5
¥, Wi 55X BHEH L EoBR AL (Plate I, 9), RN 2 L T4
L, BRIEAZAREL .

Phalaenopsis: #EZ B O ~BEOM B HL, #RICAZAHB £ U, 2 ZHN
FEATIZEL, ZOFWROREIPMALIZ 2L D LD H o7, Z FURIHERIZE - TR
HEEL, RREULEBROAZ A LB E LTt (Plate I, 10),

Rhynchostylis: I3E\=H@oO B A% 4 U, AL TRKEIBALE Ieb L O Tk oz
NZAhmbhl, BERMEO L0 LD EL, ENREHREIERERL L (Plate I,
1D).

Vanda: A: #x 1~2mm ADOWE~BEED ~NZAK L FHA ¥/t 2 F4uY
ARL7- (Plate I, 12),
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Bi mﬂgé@ﬁi" JJ.J:L)W\Uﬂf)"n?JLE‘IQ/)Aﬂ]‘ e P s ?‘f:}ﬂ,ﬁﬁ*%}&'ﬂ%@’c@
AL, [BORREHE L2 ahAanhie (Plate 1, 13),

(b) ORSV higgHEhi-f@hDHE#

Cattleya % (C., Bc., Blc., Le, Sle): A 3ECHIIERIT AR o 7ehd, BT
PRV NS T iRE BB R TR L7,

B.%Lﬁﬁmkhhm#qhﬁ,J&ﬂmhﬁﬁﬂM@%ﬂW%kﬁkb%ﬁLt
(Plate 11, 1, 2),

DIEIR SRS R o 1Y, BV 2 DB AP DHEA D B L e,
D IECHERTE ¥ P AR I O W AREE (D B S 35 D WL/ U e (Plate I, 14),

Cymbzdzum. A LK RGIBEKEY AL, 2B ALK, o7z (Plate
11, 5),

B: HEZAMCRAERA 2+ ER E RV EHE L TR bR (Plate I, 4). #w
TR GB RN E A 2R E bR, FOERIT L CHE LW bnabisb X
STARHML b DTH o7,

C: RO 2t AR L, B AMAED TERMZ DO MEERAD & U
(Plate IT, 7).

D(HEES v): B RO MR R a2 T, =74 ZHiRE L .
Epidendrum . FETHB\EEGBAEL, FoMEOPYRIEES =B A LMED, NS
2L .

Potinara: 3o epduif X b LM Il B 4 U e, #0 I0CiE 2 748
7B YA 2k R A (Plate IT, 6),

() CMV higHEhi-iEhOmE

Dendrobium : A: —Eod 5\ MECIEA BEWY L€ BT % WIS VB S 2B
(Plate IIT, 1). FHE X RVCBEBSAE U, Fo X 5 Bl VEROECALR
TeDBRT, ek L b 2L D Cladvotz, TEMIAATH 572D T, A DILA
DRI oo, A 70 RS EL B ENEL, WNETH - 1o (Plate III, 3).

B: ECHSMCRVGBEEYVERb L, Yy 2 BOTEMTRAEORA D 4
U7z (Plate III, 2),

(d) Bullet-shaped virus-like particles Aok 5 7-1E D H

Cymbidium : HE(Zx TH ik F OB aADM o e BEH 2 A E U 7. 2 F AN
BLTIRECZZH LD LD L 2B N,

Laeliocattleya (Le.): HEAFWMAED 2 ZH S L O EFO 2 8% /L U (Plate III,
),

TALRABORERKZED T

BB ST RICHET 2 A1ATF 05 vEEEL HEL BERE, v 1 LA/ FBEN
FEHIT B2 ENED BT, & Cattleya Fx Cymbidium =ik CYMV % ORSV
X3 B Frpy iyt 12152071002 0.8T48.50 B s L Bk AN BT IEHICS
Baixhtc. Caltleya %> Cymbidium 755 S h7-jidish 382 oA, 1 AP&KRA<
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TRTOWFEIC CyMV H 508 ORSV O —F £ 70kl ZEDRAENTD ORI, v A
N ATRIERED B D e ot L MESEIVLIERAR T 2 ) 7 v vEAEICRELKBD
LZLTHoT, ZORBEICY A M AFAEL IV EV S L Tuhlew s, Thb
LEdonsbhieh ot

FREEAR 128 124 RIZ B2 v 1 L ADZIOKSE, FEREFEBRTRLAE LS,
CyMV, ORSV, CMYV i L O bullet-shaped virus-like particles o 4 D JE/: A HER X
ik,

Table 6. Detection of viruses in orchid plants collected from different
part in Taiwan

Sample infected with

Plant Sample . "
surveyed  convy ORSV (CYMV+ORSYV) CMV OFV-like

Calanthe 3 3 1 48
Cattleya(C., Be.,; Ble:; Les; Slei) 53 28 19 @) 1L
Cymbidium 35 15 22 (6) 1
Dendrobium 12 2 5
Denphalaenopsis 3 1
Doritaenopsis 1 1
Epidendrum 2 1
Oncidium 1
Phalaenopsis 3 3
Rhynchostylis 1 1
Potinara 1 1
Vanda 9 4

Total 124 58 44 (16) 5 2

( ): double infection of CyMV and ORSV, OFV-like: bullet-shaped virus-like
particles observed by electron microscopy.

Table 6 X I NIc v A L A% T VEHOIEAIZR L LD THSD. RiCADR
A X5 CyMV (1 Calanthe, Cattleya 5%, Cymbidium, Dendrobium, Denphalaenop-
sis, Doritaenopsis, Phalaenopsis, Rhynchostylis is Y. O Vanda vz, ORSV % Calanthe,
Cattleya 5%, Cymbidium, Epidendrum ¥ Y. 1% Potinara =, CMV % Dendrobium iz,
bullet-shaped viruis-like particles (3. Laeliocattleya & Cymbidium 3L B b
hiz, #A Lo Cattleya JTix 53 £ CyMV 2328 #%, ORSV 219 #, Cymbidium
TiL 35 #krh CyMV 23154%k, ORSV M2 #Th o7, ZOFEHITY A L AFROR
R T LD T, Cattleya k& Cymbidium = CyMV & ORSV o) %&/Ep%
WZ EERRLTWA. F7 CyMV & ORSV o[ & i&ifumy Calanthe Tt CyMV o 3
e 18k, Cattleya RTix CyMV o 28 #rh 9 %, Cymbidium T3 CyMV o 15#rh
6 FRiz A b, ThoOIGEREROMEITOTHE CyMV 2 X 2 458y e fRm ek 7k
L T\ 7 (Plate II, 8,9).

Table 7 13w A L ADFEHHIRFNC ELLIZ bDTHAB., Ehb CyMV & ORSV

60 & (1983) 99



Table 7. Distribution of CMV, CyMV, ORSV and OFV-like virus in Taiwan

Sample infected with

: s Sample

Gty Selustatiure surveyed  confy ORSY (CyMV+ORSV) CMV OFV-like
Tai Pei Mun Hemh) 19 10 8 (3) 3
Tai Pei County (HAERD 5 2 3 @Y)
I Lan County CEro 4 3
Hsin Chu City € ki) 2 1 1
Hsin Chu County  (Hi{7UL) 3 1 3 @D)
Tai Chung City (Fehih) 29 12 3 3) 1
Tai Chung County (&rplil) 20 12 9 (5)
Chang Hua County (GZ{LKL) 4 1
Nan Tou County  (Fg#ziL) 12 5 7 @) i
Chia Yi County € 5:359) 2 1 1
Tai Nan City (BT 1 1
Tai Nan County HER) 13 7 4 (2) 1
Kao Hsinng City ({3 Himd) 4 3
Ping Tung County (ffglit) 4 3 1

( ): double infection of CyMV and ORSV, OFV-like: bullet-shaped virus-like
particles observed by electron microscopy.

MEMIZELSGHAL T D 2 ENRBDORD. Ty A L ADRANEYHRL 278D R
IR CTHBRS,

CMV k&, AR IORERTRENRED bR, ot AWmodtiHEm
AL L, CMV 4 g7 K< L T B[ EMEDVRIE X hure.

Z £

BBO5HIBITKITA 5 VvoIRIERI 41 A TTm o nT, Y4 LAREO RERRFAAT L
Tolblh, TOEWIZ blco T VA NAROIEENBDL I, 5 E T HETIE
CyMV& D L ORSV® 0 2 FliDREMN b N TWich, AEdfE T CyMV & ORSV
Dz, oz CMV & bullet-shaped virus-like particles OS§4EAFER S 7z,

CyMV (¥ Calanthe, Cattleya 32 (C., Be., Ble., Le., Sle.), Cymbidium, Dendrobium,
Denphalaenopsis, Doritaenopsis, Phalaenopsis, Rhynchostylis 3 X O Vanda B X
iz, D 5 BH T Calanthe, Denphalaenopsis, Doritaenopsis 35 X O Rhynchostylis
O 4 RIS 2 Fricie CyMV o (&R B4 & L TRdBRL. & & Cattleya F b
Cymbidium \ZHENR S o7, CyMV pE L7t cik, MLV =¥, 2 %12
BAEBIEATH L0, WEAKREC. RENC W15 H/Atki C quinoa,
Datura alba 3 XY vl ECREHM 24 L, C. amaranticolor TiLEEfiiEMNT{L
T5 EEMAarBTRTEMA T 570 L, BEiflo CyMV347.18.20.30.35.40.50 L 31" ¢
Hote, MFRIEOFERTE, AECRAEL VW5 CyMV L ARTHE SR T 515
LOEIFFEBEXRL L, MEBZMGEFEAC S R—RHKLFLHR I,
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ORSV % Calanthe, Cattleya 5%, Cymbidium, Epidendrum s X 8 Potinava 7»H#
HEht, #0535 baTit Calanthe, Cattleya %, Epidendrum 3s X O Potinara @
4 fRIED e ORSV o HREAim e L Cilnhht., ORSV (i—iciEim kT 55K
S B ER Y, Cattleya %2 Cymbidium CIIIE BEA D &4 L, BIMHEL K& <
HETHEREKR -TWD, ZOTALRRELOEEZEZLID X 5 R TF TOWRE
DG S M0 R H W T 10 L BIRIEEEMRR SR TV 3 L LD TRETH
D, FRERHERAEGTA AR THELS, BEROBENEL, hr CYMV &
ELIEREDBWER - TWB X iziibhic. & i Cattleya  Cymbidium T
FRERES R TOIHCRENS R b, WERMCHT T4 N clevelandii
Ly 2 =F Y v ey, v =5 av, Samsun NN #.{=, C.amaranticolor,
C. quinoa Js XY L Fi ECRTHRHA LKL, DX 5 hFERLGEEO—AHL
DERGE LB RCRENLDNRSD ORSV O—Rf™ LFEEICLUTWS, FALHED
ORSV ik M2 & KE 7BV Acn b L bz, L LS L Dok 20 To
R AT 5 LENRH B,

CMV iz 516, B0 35 X O fHE o Dendrobium m bz X hic. Dendrobium
Wkt s CMV OFEFHAEAT® L7500 TRHLERTWBICRE ) 5720y, S0
DMET, Bz Dendrobium o CMV D FE: i A 2 & 23R S fuie. Dendrobium
DEDOFHELEM I L D2 %L, WAL E bR, TRCHA Y 24U, ¥ 1EF
LI T, BEmI A & & T, BERICH o 2 o3 2, N, glutinosa, N. clevelandii
VIR ARLIOY Y I kA HERICHE HAT Dendrobium 2sHgHE St
CMVI® LR ARG L TH o7z, L L= anbiitl Li: CMVE® L3RRS RRIcL
fo. VA FTIRABRIC X > TRFMMALHBRL, 2FER LV 0L, 2HEETS
LD EpEBRA. CMV T g 3 AT CRR 28, (hoHii s\ T 4 Dendrobium
KRR REMEA S bz D, ZHECMV 217 75 AV - T AR BlREh5
&, ¥RT 77 AVRT YOWESER EVCHET 20T, BABEGS AW TILT 7
SAVORENEGTHAZ Ll EnbHEZLLNS.

WA 29 X b, bullet-shaped virus-like particles pLBHFS 2 TR S A U 72
Cymbidium S Laeliocattleya = R iz, S HULEGEEBA T » Cfe WAy, F Ok
FDIEKRD 5 orchid fleck virus® hs, T DMl 4 4 A L2390 L H W7 B
TDEATDTA N ADFREDGREE X e,

BERIIT Hic-T 7 VI 94 L ATROAEEN iR b hicpy, & i Cattleya /=
Cymbidium &b o722 &%, ZhbHolihrb < nbiiESh, Lrd BEHEN%
<, TORZHELEH WS 2 enBFbhd, FLMERAFCIIE, 5 REEN
A v AROERICONT DA TR, Lictdo THHELBBRRS L BT
WEDZETHY, TRV AL ARBEEDECBEHDO—2IZH bR B L 51 ilbh
fo. HHHD Z PEDRREWT, Cattleya ORI MARRICHA D 24 U F-8k 03 BRFI &
NTWBDH AN e, THITHAD DB E L THB S X 5 Th-7chd, ORSV i@
[RRT 5 W TH -7 (Plate I, 1),

BEICRAET D CyMV, ORSV % L 08 CMV IZR/#iS HET A5 ET L eT5
WE DR o fedsy, APV 2 FE LI MG IGOME RO TR T, chbo
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TANATARD 7 VERAEL T A LOWISILED L Gtk & Ex bRt
CHRHALEGB LA VEE S ALEHO 7 vORABRB A THhhIcDT, i
S2TTANADGEND 212 LI LD L HiIcBbii.

SEDOHLT, AW LT ATD 71 L ADRENHER S i, 7 VEHIICIZE
D cymbidium mild mosaic virus®, cymbidium ringspot virus'®, dendrobium
mosaic virus'® 2, pecteilis mosaic virus??, tobacco mosaic virus-orchid strain®2%:47,
tomato ringspot virus®, vanda mosaic virus'® /g FORLENHMBNTWEDT, Zh
LDOYANALDOWTLEHSBITHETHLEND D,

1 3

198233 15 Amb5S A 4B ETD2 7»AMK, BEOSTHIRICHETS 7O
B AL A FIC oW T 7 4 A RATROFRERRT & H~<70, oA 128 124 e T
AL ADBEE P RIEHERE T -7

DR, CyMV, ORSV, CMV s L 0" bullet-shaped virus-like particles o 4 fio
FEMNFEEL X h7-. CMV & bullet-shaped virus-like particles (% & CiiHic iz R
XNfcvANATHD, Fio CyMV & ORSV OFAEMNE QICHL, BT L
Ty,

CyMV 3 Calanthe, Cattleya 5%, Cymbidium, Dendrobium, Denphalaenoposis,
Dovritaenopsis, Phalaenopsis, Rhynchostylis 3 X O Vanda »biH Ehte, ORSV ik
Calanthe, Cattleya %, Cymbidium, Epidendrum I X 0% Polinara HbH BH Shi-.
CMV (1 Dendrobium i Bl & iz, ¥ 7- bullet-shaped virus-like particles X
Laeliocattleya s L. O° Cymbidium R & iz, BB THHEE i CyMV, ORSV %
L O CMV AL RGO RS, A0 7 vEHEY (CMV €k Dendrobium)
CRELCVWS CYMV 8 XU CMV EEUERD L DML L, RLRHKE Ebhk
CyMV & ORSV i3 Cattleya 5 & Cymbidium \Z3EEN B o iohy, WA v ADER
ke, ¥ 7o Calanthe, Cattleya Fts YO8 Cymbidium i bt

X ik
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Survey on the viruses in orchids in Taiwan
Narinobu Invouye and Lii Sin LEu

Summary

A survey of viruses infecting orchids was made from March 15 to May 14, 1982,
on 124 samples of 12 genera of orchids collected in 41 nurseries in Taiwan. Identification
of the viruses was based on particle morphology, symptomatology in indicator plants
and serology. Cymbidium mosaic virus (CyMV), odontoglossum ringspot virus (ORSV)
and cucumber mosaic virus (CMV) were isolated from the orchid and bullet-shaped
virus-like particies were found in some orchids by electron microscopy.

CyMV was isolated from Calanthe, Cattleva alliance, Cymbidium, Dendrobium, Den-
phalaenopsis, Doritaenopsis, Phalaenopsis, Rhynchostylis and Vaada. The virus is trans-
mitted systemically to Cattleya, Cymbidium and Dendrobium. Local lesions were formed
on Chenopodivm amaranticolor, C. quinoa, Datura alba and Tetragonia expansa. It reacted
with anti-CyMV serum,

ORSV was isolated from Calanthe, Cattleya alliance, Cymbidium, Epidendrum and
Potinara. The virus is transmitted systemically to Cattleya, Cymbidium, Nicotiana
clevelandii and Zinnia elegans. Local lesions were formed on C. amaranticolor, C. quinoa,
D. alba, Gomphrena globosa, N. glutinosa and T. expanse but no infection was obfained
in N. tabacum cv. White Burley and N. rustica. It reacted with anti-ORSV serum.

CMV was isolated from Dendrobium. The virus showed almost the same reaction
on indicator plants as the CMV isolated from Dendrobium in Japan., It reacted with
anti-CMV-Y serum in radial immunodiffusion tesf.

Bullet-shaped virus-like particles were observed in negatively stained dip pre-
parations, after prefixation with OsOy, from leaves of Cymbidium and Laeliocattieya
showing chlorotic and necrotic lesions.

Double infection of CyMV and ORSV was found in Calanthe, Cattleya alliance and
Cymbidium. It was noticed that CyMV and ORSV occurred on many genera orchids
and were distributed widely in Taiwan. The reactions in indicator plants and serological
tests for CyMV, ORSV and CMV from orchids in Taiwan were taken to be almost the
same as those for CyMV, ORSV and CMV (from Dendrobium) found in orchids in Japan,
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Explanation of Plates

Plate I. 1-13. Symptoms of CyMV in leaves of naturally infected orchids.

1

Mosaic in Calanthe sp.

2,3. Chlorosis and necrosis in Le. Amber Glow ‘Kathleen’” AM/HOS. (2):

Upper surface, (3): lower surface.

Necrosis in Le. Boldesca,

Necrosis in Cattleya Moscombe ‘ Grace’ AM/TOS.
Mosaic and Necrosis in Cymbidium sp.

Mosaic in Cymbidium Sp.

Small necrotic spots in Cymbidium astronaut.
Mosaic and necrotic spots in Doritaenopsis Sp.
Necrotic spots and streak in Phalacnopsis sp.

. Necrotic spols in Rhynchosiylis gigantea * Sakai Ratlara’,

. Chlorosis and necrosis in Vanda Karen Ono x V. Hilo Queen,

. Necrotic spots in Vanda sp.

. Patterns of reddish-purple ring caused by ORSV in leaf of naturally in-

fected Caitleya sp.

Plate II. 1-7. Symptoms of ORSV in leaves and flowers of orchids.
1,2. Color breaking in flower of Caitleya alliance.

3. Reddish-purple ring spots in Cattleya Moscombe ‘ Grace’” AM/TOS.

4. Mosaic and elongate chlorotic streak in Cymbidium sp.

5. Faint mosaic in Cymbidium sp.

6. Patterns of reddish-purple ring in Potinara Estelle Smith ‘China Dragon’
AM/TOS.

7. Color breaking in flowers of Cymbidium sp.

8. Necrosis in leaf of Ble. Memoria, Crispin Rosales naturally infected with
both CyMV and ORSV.

9. Necrosis in leaf of Cymbidiwm sp. naturally infected with both CyMV and
ORSV,

Plate IlI

1. Chlorosis of leaf of Dendrobium Mount Fuji naturally infected with CMV.

2. Color breaking in flowers of Dendrobium sp. naturally infected with CMV,

3. Dwarfed flowers of Dendrobinum Mount Fuji naturally infected with CMV
(except for basal portion).

4. Local lesions in Chenopodium amaranticolor induced by CMV,

5. Local lesions in Datura alba induced by CMV.

6. Local lesions in Tetragonia expansz induced by CMV,

7. Systemic reddish-purple fleck on Cattleya sp. induced by ORSV.

8. Systeimc mosaic in Nicotiana tabacum cv. White Burley induced by CMV,

9. Necrotic spots on leaf of Le¢ Gila Wilderness *‘Takara Sienne’ PC/JOSin
which bullet-shaped virus-like particles were found,

Plate IV,

1. CyMV particles in crude sap, Cattleya, stained with 2 9% phosphotungstic
acid (PTA). Bar represents 100 nim.

2. CMV particles in crude sap, Nicotiana glutinosa, stained with PTA, after
prefixation of diseased leaf with 10% formalin Bar represents 50 nm,

3. ORSV particles in crude sap, Cymbidium, stained with PTA, Bar represents
100 nm.

4. Particles of CyMV and ORSV in crude sap, Caltleya, stained with PTA.
Bar represents 100 nm.

5. Radial immunodiffusion test for CMV. Agar contains anti-CMV-Y serum

106

of 1/25 vol. Immunoreaction after 7 hrs at room temperature. D-I, 2:

Crude sap of N. glutinesa systemically infected with CMV isolated from
Dendrobium (Collection number, D-1:87, D-2:116), H: Crude sap ol healthy
N. glutinosa.
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