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Abstract

Several diagnosis methods used for viruses of lily, orchids, and calla lilies are introduced
in this article. There are symptomatology, bioassay, light microscopy, electron microscopy,
serology and polymerase chain reaction and each has advantages and disadvantages
respectively. For rapid, accurate, and reliable purpose, we suggest at least two diagnosis
means should be used.

Key words: symptomatology, bioassay, light microscopy, electron microscopy, serology
and polymerase chain reaction (PCR)
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9 £ R R INER 23k F E‘TI}% Prig e 2 EAMEA > & & B A 600 mE A H
Flpd o3 ersl Az A W0 E FlmT ot 24 0 B35 150 mEA oA
PERE A ZF A A S AT LA AN R RO HRR FIT A B B R3S 8 R
R RN s X e }Pai’L;’)‘m s L5 BO(1F 0 1998) -

FictEf pd pi 2 g 81 TR T 5ldens pT 2 ps 2 B2 mEE -
gﬁi:ﬁéﬁiﬁé#‘ww BB ERZFTY ﬁ"a)ﬁa*al TF LA > G2 B EEEHm P
ABRHE - g Lo ;]35* A ;Ti A ¢ (International Committee on Taxonomy of Viruses ;
i A ICTV)%&L&;II@' SRS FRT OB RS AP B (- ) BB
ERFpE L R E R

Tfoma+ mR 5 ’ﬁéfgéﬁwﬁéﬁw * N7 104k EREFTERT E it*
i+ (Lily virus X; LVX) ~ F & ‘%4{; |+ (Lily symptomless virus; LSV) - K of A
(Cucumber mosaic virus; CMV) %2 # £ 3 n+,ﬁﬁr,—* (Tulip breaking virus; TBV) —EL &
% 4 (Lily mottle virus; LiMoV ) & ¥ L e fix4 » @ H U dup 4 4e Arabis mosaic
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virus, Strawberry latent ringspot virus, Narcissus mosaic virus, Tobacco rattle virus, Tomato
ringspot virus, Citrus tatter leaf ¥2 Broad bean wilt virus % (' Yang, 1997) -

FOLR R W 2 A fEAfAgiE 25 A 0 X3+ Bean yellow mosaic virus
Brazilian bacilliform virus - Clover yellow vein virus ~ Cucumber mosaic virus ~ Cymbidium
mild mosaic virus ~ Cymbidium mosaic virus » Cymbidium ringspot virus ~ Dendrobium
habodovirus ~ Dendrobium mosaic virus ~ Dendrobium vein necrosis virus ~ Filamentous
Cypripedium virus ~ Filamentous Orchis virus ~ Grammatophyllum bacilliform virus - Isometric
Masdevallia virus ~ Leilia red leafspot virus ~ Long orchid rhabdovirus - Odontoglossum
ringspot virus ~ Orchid fleck virus ~ Phalaenopsis chlorotic spot virus ~ Phalaenopsis chlorotic
necrosis spot virus ~ Spiranthes mosaic virus ~ Short orchid Rhabdovirus ~ Tobacco rattle
virus ~ Tomato ringspot virus ~ Tomato spotted wilt virus ~ Turnip mosaic virus ~ Vanilla
mosaic virus % Vanilla necrosis virus e X £ & X B FhE L 2 KRR I[HS
(Cymbidium mosaic virus, CymMV)# # = ff #msys -+ ( Odontoglossum ringspot virus,
ORSV) i & G 1 Jﬂz ArRf L r L A2 AP 20 € 8 (Zettleretal., 1990 ; 3% % > 1999) -

PR pree g p 3 % s EfHEF 2 54§ §Aom-X 45 4 (Tomato spotted wilt
virus © TSWV) ~ #* /’xﬁ'ﬁ&if:},‘ﬁ% (Cucumber mosaic virus »  CMV) ~ bobone rhabdovirus ~
% E-X% %55+ (Banana bunchytop virus - BBTV) ~ 3 55 42 % & (Konjak mosaic virus -
KoMV) ~ =7gf 33 j}k 515§ 5 4 (Taro feathery mottle virus » TEMoV) ~ = g 4t k¥ ;5.4 (Dasheen
mosaic virus > DSMV) » 7 2 BT s 5 F AT 24 3’«5]'; if}}%% (Zantedeschia mosaic
virus» ZaMV) ~ & § 4 % 4 (Turnip mosaic virus » TUMV) ~ i = Az ' 5 4 (Zantedeschla
mild mosaic virus » ZaMMV) ~ /J—ﬁ’}ii&.@_.)ﬁ—,-} ( Lisianthus necrosis virus » LNV ) ~
%ﬁiﬁéyﬁa% ( Carnation mottle virus > CarMV) 11 % 5,4 &3 = 5§ (v #ﬁg&yﬁa% (Calla Iin
chlorotic ringspot virus » CCRV) (4§ > 2004) -



H4 o 4 e EE AR R 3 BT o bl de PR #4522 4 (Nucleic Acid
Hybridization) ~ % & fi% % i# 4 & /& (Polymerase Chain Reaction) % & » % 8 & s 45 1
# i (Light Microscopy) ~ & + B #c 4k 4t & $¢ jiw (Electron Microscopy) 2 s i 7 %72
(Serology)2. #xie & ¢ a4 & 5 F Fic G B~ T -

s iz (Symptoms)

i = 31F £ -Strawberry shortcake =48 ¢ 4 E 2 TEHROR Sup 0 4 LSV 2
LVX 4F & B ¢ 3 chpafieo LIMOV & TBV B bR 42 F & E£ ¥ NS A § SApF 2
TR Y ﬁ%‘*ﬁfﬁgﬁﬁb%m’ﬁ#\:\# g»w SHET Y TR T RAE S TR
FREEWA A NREER G LSBT H I NI R A B F T
FERMA BRI ER B )ﬁaﬁig%fdiﬁif FONRAR e :M,%EzoCMV
ERREAZPeET ORI AN ERGE S B A LRI RBHT
5:1&’?%?&“% BT H) o FF LSV AR R E N ¢ DRP A e 5”‘“‘*

RoiEnr o Y 2 kAt (4 0 2000) e

B # CymMV 2 igifcfi 3 A 2 Hom A pac Mo o pdcdc 2 4 Fop (spots)ﬂ i
B i 2 (line patterns) & » & 4 2_ 3% w‘f;; FReh s IR G T oA I IRBFoR A R o B
BEFEENRET T LG o 2 FAN RG> ARG E E‘]),E,\‘ LTI o R4
WA F CymMV i > 7= ¢ & 3 § $oa® 2 42 (mosaic) s & i+ i% s3] (chlorotic streak)
e g B ERENE % CymMV i 1 A z\ﬁw SRR A IR R
IAPUERF R 2 SR o PG L FH AP A2 bR Tié e B4 CymMV s B B
v T g AR Y IR R R RS ] BT B R L T
PWEHCYMMV 7 Lpfc RFF L B4 TR RERERA )T A gRe X R 1
2 F R gﬁﬁ;ﬁ %;’ TR, o 245 2 /*Jeiﬁ 2 5 74 ORSV R 4 2 ff i-f8sg42iE 20 B
Brid oo 2z BT A A 2 ﬁrsﬁz# 7 2% o ORSV £ % { Odontoglossum grande
b AE I > T3e i\ 2 J e s fmpa(ringspot) o gt b 42 & (mosaic) ~ s (mottle) ~ & i+ i%
2 (chlorotic streak) ~ = ¢ i% mx(color breaking) ~ & % *%UE 3l(necrosis) & Js fic 0 9% &
- 4km 2 o ORSV Algififi ¥ 24 § Sas 2. ﬁ',i,..irﬂjg],)l%ﬂza MR CymMV 5% » £ H
H bR 4 ORSV z spifkpfid F # g OGRSk B bR R
ORSV 6 & 7 £ ysfic » W0 H -8 K % 33 pF 4 Bz fic - ¢+ *F » ORSV & CymMV
HER SR - HRFTEE > Rl e ol Aw@*k&ﬂw%w”m<Wﬁ
BoOLARHREIES 2 @A (555 2005) mthR A 6o d SRR BRTE
B~ %13’34'%‘?*1& FRF I REERE }?ﬁﬁ;mz\iﬁ,v oo G EEHRIAIZARER
ﬁr,—ﬁz s F) R Ep H g ﬁr,—ﬁz\ R DT RE T R L ﬁr,ur (Lawson and Hearon, 1973 ;

» 2000) °
)g\; 2 DsSMV z_;a i’ﬁﬁf’%:‘;‘i “ﬁ_;_i—;? a5 2 4 K (Mosaic) i M s e B AR R
éﬁ&,ﬁai#ﬁﬁr,—ﬁ\ :)]35% AR SNRBER B2 ”Wi‘“%ﬂ;}%;ﬁéﬁ FEMo - a3 ﬂ)]‘;‘a
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A PRS- i F DMV 4 B il ¥ BU5 e e 24 3483

LERCE TR L Y g
Bricd o BIEF A KR T EE Y U p et T
@ fl

N R - LI

2R R RE S F TR TR RS s U e TR A S P ARSI
TELE . 0 H 5 SR ﬁ’f’}\—ir‘gwl};mO‘—-ﬁbzaMV AFHFNESAL R S
DRSS R 5*@&’&€ﬁﬁ“wﬂ’“ﬁﬁ%ﬂ’wﬁ?@’ﬁﬁ% R

IWARELIFEEE-CMV B A2 8¢ 5% TRmI R TG

B o (4 > 2004)

¥d 7 4m

4 ¥4 ¥+ (Bioassay)

FERAAES AR A ST BB LT SR opd A KT SR 0 N

B %4 # ¥ (Nicotiana benthamiana) ~ % 7 (Tetragonia expansa) ¥? ‘= % (Chenopodium
amarantlcolor):t; ipm s > =8 F & (Lilium formosanum) & ¢t 4 2 & 2 dp T e b o
B 5:%# B ER GG EY o g B RR O TR
WA % o3 1 LVX & BT ‘“;,, 7 B3 R 435 3 (Nicotiana clevelandii) ~ 4 2 ~
g4p L(Gomphrena globosa) % :fﬁ T iEd o CMV ¥ &t % 332 ;g 43 3 (Nicotiana
spp.) ~ # /*(Cucumis sativus) ~ F P ¥ (Zinnia elegans)¢ = % % 45 77 f£4~ (Yang, 1997 ;
# > 2000) -

Wipa 22 be LA =2 bR @“#@?ﬁ%ﬁ%#g—’p £+ (%% Chenopodium
amaranticolor ~ [f] ¥ # % Nicotiana benthamiana + + p %= Gomphrena globosa £ * /= %
Cassia occidentalis) » ZK}?ﬁf"Iz\lﬁj\ 18TEF G ﬁr,—*;g\; Ao R ZPE- 3% - R
BEEF A RS R T (70 1982) - 7 (1982) 45 1 CymMV £ ORSV ¥ + g %

EF O BEA R AR AL As E L R A )N e 2 A BIR 2 AR ST RS LA
WY P LA MEFTR L EE2L ORSV &y 4 - 4 % (2006) 4 3 CymMV i %
Eﬁﬂ‘“" EFH 2F AP LoORSVIE AR LAY iz FEFTES D CymMV &2 ORSV

S RN ERR R LA

* FBicsakp+ M 7 Eps (Light Microscopy )

w Y oA e A 2P By P—*? RS (E LR

# ] 7 %8 (Virus Inclusion) %7 ﬁﬁrib# ARl F'*,;?H RN #r o 111@5,}];5* i
ML A R E RSB PT L AERZ B },% # #7¢ .« (Plant Disease
Clinic)# g iZ g * » pt 7}%%547»}1%*\ (TR 28 & «4\12::}7;1 7| Jﬁ R ER- JE
2| T+ 2 h(Genus) 2 fE(Species) * (1)f#+ )+ z M2 88 opa R a2 7 H

(Virus particles) ; & ar*ffi;q‘; ir)?a* #(Tobamovirus) ~ 258 3-9 2 39 R E D =2 p
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Z %8 (Nonstructural protein) ; &4r 5 &% Y }%g:;]%_é (Potyvirus) 2 #k iz % 2. ‘m e o & $
(altered cell constituent) ; &4e § 3v4& i o+ F(Tombusvirus) % 5 (2) s+ P 7 # &iwie p
23 e (e £ EY Bps 2w FRIFRP 28 546%F X Bps 2k
PoEAE) 2w (S & op4 B Geminivirus) () A P SR & -4 A
g]'i:sifﬁr,—i (Cucumber mosaic virus) i &>t E ¢ _fsgf%‘iz\iﬁ %égfqﬂ.}?;_* (C|trus tristeza virus)
T e A InER (4 0 1998) -

Lhﬁ Fﬁ ! *E,)f,,ﬁr’—_*;/;gﬁn; T , 2T 5ljﬁ§_%f 7 fi’.ﬁ? N ﬁ:}:ﬂé’a%ﬁgﬂj ¥ 2 < 1000 fv) N
BB AR N R F RS - Y k9 T4 B (- F 0.1%Calcomine orange/ ;% **
2-Methoxyethanol + ~;§ 0.1%Brilliant green/;% *+ 2-Methoxyethanol + - jF 7Z 4 -K)% %
LR A A (4 F 0.1%Azure Al >t 2-Methoxyethanol + — jF NayHPO,) ~ 1% i #](5%
Triton X-100) ~ % ¢ =_d & (70% 2-Methoxyethyl acetate : 30% ethanol) ~ =_¢ 7|
(2-Methoxyethyl acetate) ~ 4f & #|(Euparal # LR White) ~ §*gL ¥ ~ gt ¥ ~ % ¢ T ok ~
L s BoE R B 5 ELN B4R F (1F 0 1998) -

- R F HIAeT DS L kit WP ERA L e s T L e 2 E’?‘e:@fﬁkz\%
FRE 7 PR AR BN P2 RS R TR K PR AR DS
Tk ¢ Ak YR (800 X )¢ 4o #h 10-15 fidd o A g K-S %ML,,Q B3 o B e xR
§ R MAFE 10-15 ko B bR B2 BB M F G H PRI PR TR
PENREREE TR c WHEREF RS BN FHE A 4 ¢ FFPEFIRI L 4T
() #HE 72T i 2% (4§ 2 1998) -

% (2004) *thcik %p (720 L 4%) ¢ 4o 20 5484 ¢ PP T » ORSV flmz J ¢ 2
T2 PAERESHAN T ARRERY TARL S K RS RN R e
20F48F > ZREAARK PR ABA L BES 0 Uk Yp (720 T 4F) P Ao E 20 Frdate
B4 # 20 f04808 > BIA 5V 4K d o pleca 2 27 igitn60 Caé 10~
482 3% % (Christie and Edwardson, 1977 ) > F Bé’:“fﬁ@-i d R EHEL T 2k o ¥ b
WA Y (720 L 43) ¢ 4o 20 5457 0 CymMV R Blm e BEVGITAS = A k2o p 3 88
RS FANASES  TREEREANA S el AL TR
= FFE AT A s g% (Christie and Edwardson, 1977 ) - s %7t )3 Z & (B]- )e

£Ny:) }?“ry‘—‘r’ e By 0 R FHMET ’#.é%ﬁﬁé"*ﬁ}%% (TBV) &7 &
feiM ﬁr,ur (LIMOV) % R 22 F & % A me ? A) = fm 3k 2 lm e Fprzd LVX &

BAZF &2 AL mied 22 Wabk i o &0 7 W AR wpa (CMV) g %27
R Ame N R Blmied A2 AN S 2 BRRPN T RS Fﬁ’?F\ Wﬁf’“
iéﬂ’wVWuk4~ﬂwﬁﬂmwé”¢FﬂH# FEEEANES TR F13
FRE Pt B b2 A BHT et (B ) (Yang, 1997) -
FEOREZS LN TR RS- BRELZE AV I AT R BT
?;,‘J fé?;rm mEEF B mA S B EEYR R I AT R BT
Bl h S Y AR LT LB P pE B ED

%: %*g‘w@ , 7R %TBA%CL}?F‘*,,_ is -lir'}?“r,‘—a-:‘:-— Lo~ in il TS
F2FG o ¥ P‘“iiﬁv“r‘“xir’%éf 2 P B TR BF 0 AR fREC
){?%% For VP AEH L A VREE T B - EF 2 dua st DNA #E4
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G VLR B‘-FM ’ F}‘i;k«'f’jf L@—ir}}%* 2.~ BB G :E’ ﬂ‘@]%

? 3+ kg3 (Electron Microscopy )

¥ (1982) AN Mgﬂ;, RS VaMOo FA 4 18 > BT 3 M T IR NIE LR R
I?ﬂ—g‘ I 5 & 272x16 nm 2z ORSV»}?&—*?}L’*‘ CPLETA BT A E R FL :J)%,%%ﬁ&;o
CymMV i 5 &% X 7;5* i (Potexvirus)z. = R » H 3p 88 5 destd 2 55k > £ R K 450
nme ORSV 3T & 4 54 fh(Tobamovirus)2. — R - 3t 5 /2 E = 851 - £ & % 300
nm> et ISR ET LETN BT RS AR ERY 223 (%> 2006) -

LI %ﬁﬂtﬁ’fﬁkﬁr,— ﬁ—k:t&,ﬁ’ 75 > TBV & LiMoV % &F &z ® A58 h B )
oz B 7 48 (pinwheel) > 7 % (bundle) 2 R4 (Scrolls) » e i & 4% % (laminate)
R RS ﬂwb;;ls%‘?%wzﬁﬂ *af:%» Bicgas s W44 wﬂﬁa L LB /A Y
BB E Y FHp4 2 % - 4(Subdivision 1) e B 2R 2R ZREZ R BB - Rk 2
Fl454 > & & 45 K (laminate) s B 4~ (Yang, 1997 ) -

% B % £ 457 % (immunogold labeling) ™ % + & acdi 2 L F s it * k%
A LVX 2 LSV - 10 nm % &4+ #7 &5 LVX don i FAbf e LVX .)]35* St .)]35*
F+ £ % 550nm ¢t LVX Fin ,Fiﬂ i+ 8 LSV :)]354% $pkF G o M & %) 750nm z. TBV }1%
R b KA TBV fadd i % 10 nm # £ 43 o fp 2 & ¥ 650nm 2 LSV:)ﬁaia‘:i—?J v

- fenE & b LSV daw % 10nm % &4+ (Yang, 1997) -

.w

iyﬂ

= 7 €2 (Serology Methods)

A% o Rl L2 R U2 (ELISA) = 4R 5 & *v-% CEREP A RT 02
AR RPN AELFTPEAFERIKLBESRLT TRAR (Yang,
1997 ; % > 2004) -
® 0 % & mhx (Direct tissue blotting) it A ;i)ﬁg;?* R ER R L A e S
drk B d R R e R P g A R ;ﬂ R BV E o, g+t E ¥ | |
ABE S TR BIRE S F hea EE N BIROFLRR G € K F o st E iR
BEEANE L AARA S G AMEDHY AR R EEOHRBRERET S F o
VRS B g (RPN RS 0 B R e B BRI ¥ Bl A 0 R U2 (ELISA)
SR e BARE e R B R R 4B R U2 & AT - (Yang, 1997
# > 2000) ©
#E (2004) AR SRS LERAE > RRE RS FITH I 1T Tissue
|mmunoblott|ng hIL% 4 F )@ 7 -2 CymMV & ORSV > ¥ ivf % 245 F 1-2
P A ELE REESIEER LN o F £ AR E 9 B



A 4 ¥ Pl (Molecular Assay )

& (2004) 1% - H# 3~ - w3l 4k e €= fip+ 2 3% 0 ¥ 7hi Seohet
al. (1998) # 3% I PF i g CymMV 2 ORSV z - =313 % C+O U1/L1 » £_CymMV
B4t thor 5 B~2 2§ RNA> 2 RT-PCR £ 3 t5 &1 - X 534 bp 7 CymMV 2. DNA 2 #;
ORSV R Z {8 th#r 5 B2 3§ RNA > B3 tg 31 % 290 bp 7 ORSV 2. DNA & # > @ 3t
EEHBHERTERZ A E RNARAEFEREHEMAS » 24 %% 2 Seoh & 4 (1998)
2. %54k

SxEFP2opAd R AL LEXE RNAS £4]7 POTYD341 - POTYU341
primer (Langeveld etal., 1991) i& {7 RT-PCR ¥ J& - % % % IFL:}]%fr -0 B 2% (#15) -
B & (#21) ¢ i,‘a’“?s_% (#30)~ 422 & (#27~#28) 3 #{tgd 341 bp sk F1 # £ -
LR L E (#21) ¢ iﬁ‘,?:%“ (#30) >~ 4312 & (#27)-~ 412 &% (#28) # RT-PCR
A 4 insert T-Vector DNA ¢ - E 783t + % 4% 7 (E.coli DH 5 ) # % *" Z Kanamycin
I LBREAr? > AP NE- FE LT PCRF B ERETAFTRED L&
(#21) 7 A BHEAS - P F & (#F30) G 2B 82 % (#27) 7 SBEAS
2% (#28) P37 8 B = # o 12 % 4 P~ plasmid DNA £ &7 2 & PCR» I L )
B (#21) &¢ yi=% (#30) % A3 NCBI 5% % % Yam mild mosaic virus - 412 &
(#27) 2% % (#28) 75 3 NCBI v 4.2 % 5 Japanese Yam mosaic  virus ( & %

7o Yo stz EA)51F > kA u RT-PCR 3 g 41 5% i Potyvirus <7 DNA 2 4 > £
@ﬁ%@ﬂiU; BTV R TR 2 A

Elliot = + (1996) R P /a2 & LW - p 4 PF o 2R B 2 1 S
P73 3F 5 F13E 0 4 ELISA 2 Jréa.—»vd’*ﬁ;ze;ﬁ FRwhEL ¥R EE#MEx
24PHVpW%#h’ﬁ@ﬂ@ﬁT’ﬁ%L#L%{g&ﬂﬁw)gﬁwmmG

2 Stanhopea % B it Az bl - B E i o FPL RN A fEI Y 7 R R
%i@’ﬁé’uéﬁi TREBER G T RZEZRIPRBE PR FEC S (k) k2
BRI (F5 % g TPFehD ~ f R Y (#ﬁi 2006)

EEFRRL > g2 ER (D) GERAE E2tEfehvr RiIFF 2 pma T

BRE(2) 22 ERwAHF 2L ZERH - (3) S22 /s 20~ f #HREHLRS
B () (4) @5fis b bop d 8 R B P p 3 D8PV § 3 hap o
FoMIFAR2BEVREGHR PR FRARLEER S BAET S FA

fﬂ};ﬁ]iﬁi:{i o



F- 22004 R4 AL R § (ICTV) G2 fidmdp B Bof

A (Order) # (Family) % (Genus) A
( Type species )
Benyvirus Beet necrotic yellow vein virus
Bromoviridae |Alfamovirus Alfalfa mosaic virus
llavirus Tobacco streak virus
Bromovirus Brome mosaic virus
Cucumovirus Cucumber mosaic virus
Oleavirus Olive latent virus
Bunyaviridae Tospovirus Tomato spotted wilt virus
Caulimoviridae|Badnavirus Commelina yellow mottle virus
Caulimovirus Cauliflower mosaic virus
Tungrovirus Rice tungro bacilliform virus
Soymovirus Soybean chlorotic mottle virus
Cavemovirus Cassava vein mosaic virus
Petunivirus Petunia vein clearing virus
Closteroviridae  |Closterovirus Beet yellow virus
Crinivirus Lettuce infectious yellows
virus
Ampelovirus Grapevine leafroll-associated
virus 3
Comoviridae Comovirus Cowpea mosaic virus
Fabavirus Broad bean wilt virus 1
Nepovirus Tobacco ringspot virus
Flexiviridae [Allxivirus Shallot virus X
Manadrivirus Indian citrus ringspot virus
Carlavirus Carnation latent virus
Capilloviru Apple stem grooving virus
Foveavirus Apple stem pitting virus
Potexvirus Potato virus X
Trichovirus Apple chlorotic leaf spot virus
Vitivirus Grapevine virus A
Furovirus Soil-borne wheat mosaic virus
Geminividae [Matrevirus Maize streak virus
Curtovirus Beet curly top virus

Begomovirus

Bean golden mosaic
virus-Puerto Rico

Hordeivirus Barley stripe mosaic virus
Idaeovirus Raspberry bushy dwarf virus
Luteovirudae Luteovirus Barley yellow dwarf
virus-PAV
Polerovirus Potato leafroll virus
Enamovirus Pea enation mosaic virus-1
Nanoviridae Nanovirus Subterranean clover stunt
virus
Bubuvirus Banana bunchy top virus
Ophiovirus Citrus psorosis virus
Ourmiavirus Ourmia melon virus

Partitiviridae

Alphacryptovirus

White clover cryptic virus 1

8




Betacryptovirus

White clover cryptic virus 2

Pecluvirus Peanut clump virus
Pomovirus Potato mop-top virus
Potyviridae Potyvirus Potato virus Y
Rymovirus Ryegrass mosaic virus
Bymovirus Barley yellow mosaic virus
Macluravirus Maclura mosaic virus
Ipomovirus Sweet potato mild mottle virus
Tritimovirus Wheat streak mosaic virus
Reoviridae Fijivirus Fiji disease virus
Phytoreovirus Rice dwarf virus
Oryzavirus Rice ragged stunt virus

Mononegavirales

Rhabdoviridae

Cytorhabdovirus

Lettuce necrotic yellows virus

Nucleorhabdovirus

Potato yellow dwarf virus

Satellites Tobacco necrosis virus
satellite

Sequiviridae Sequivirus Parsnip yellow fleck virus
Waikavirus Rice tungro spherical virus
Sobemovirus Southern bean mosaic virus
Tenuivirus Rice stripe virus
Tobamovirus Tobacco mosaic virus
Tobravirus Tobacco rattle virus

Tombusviridae Tombusvirus Tomato bushy stunt virus
Carmovirus Carnation mottle virus
Necrovirus Tobacco necrosis virus A
Dianthovirus Carnation ringspot virus
Machlomovirus  |Maize chlorotic mottle virus
Avenavirus Oat chlorotic stunt virus
Aureuvirus Pothos latent virus
Panicovirus Panicum mosaic virus

Tymoviridae Tymovirirus Turnip yellow mosaic virus
Marafivirus Maize rayado fino virus
Maculavirus Grapevine fleck virus
Umbravirus Carrot mottle virus
Varicosavirus Lettuce big-vein associated

virus
Viroid Pospiviroidae Pospiviroid Potato spindle tuber viroid

Hostuviroid Hop stunt viroid
Cocadviroid Coconut cadang-cadang viroid
Apscaviroid Apple scar skin viroid
Coleviroid Coleus blumei viroid 1

Avsunviroidae Avsuniviroid Avocado sunblotch viroid
Pelamoviroid Peach latent mosaic viroid




Bl- ~ & F Wihspm+ (ORSV) figifeff & i lwie 2 mbe 19 A S 45 2 ik
f AN F AR AR S 30 T 4% (Orange-Green Combination) % = %4 (=) L4k

FR AN F AR e A(Azure A)F = 2 d (7)o
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B~ ficx L HEHE (Tomato yellow leaf curl virus) ¢

o e E % T R e 2 m e P
AR RN S8 F17 DNABY =P d #(Azure A)4 = Ed (214 )
i+ (Zantedechia mosaic virus) w44 /& 3 4 & vz 2w Jr9 25X P P 348
% 30 F %% (Orange-Green Combination) % =% ¢ (+ + ) # RS i ),;‘3* ( Cucumber
mosaic virus) “¥id ;& FTEp FEEwmE 2 A5 Y 7 5 £ AR p

do 3 P Eig ’ 'ﬂ% RNA 7%
Azure A 4 ¥ e d (27 ) F & Xgmd (LilyvirusX) & & & 4 fmwe 2 e Jre 45

FHEESHTP A AZure AL R K2 (LT )
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fo o ERfEF D

ZZph ZREE

) pA R G AWA G 2R

Hgd Hi

:ﬁﬁ% % N EZgrr o (Triton (8 5% F-0 % 2 P pe|fEe
-virusres X i) X-100 | g w4
Carla- e BT
1)# § ik Dee gk [Din D% DEed 1) Fhsh
i mk  [DEEHMKR)AE )8 D4z d |2) 3 A A KD
)ik e Wk B )~ fE |3)%k 4 )% =d |3) -‘]}%f‘; b Ak
’337:%\3% Jl 7{ w
voRE
Caulimo-  |im»z B
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