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Viral Diseases of Woody Plants in Korea™
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ABSTRACT

New plant viral diseases are being reported every year. However, most of the plant
viruses are found on nonwoody plants, such as cereals, vegetables and flowering plants,
and relatively few are known on woody trees. On the other hand, 17 viruses have been
reported on 11 species of woody plants in Korea, so far. Most of the viral diseases of
woody plants are have been reported on fruit trees or ornamental trees. The reason is
that the fruit trees or ornamental trees is more important than forest trees in
economical aspects. Since many known plant viruses attack several species of nonwoody
and woody plants, it is likely that a larger number of viral diseases of woody plants will
be discovered as more research is conducted. This paper is an overview about the viral
diseases of woody plants reported in Korea.
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A 19894 A F (25,26)2
64 g A Fao AAE
tristeza  closterovirus(CTV) Citrus
tatter leaf capillovirus (CTLV)9 @4 3%
= oy 229 B¥A 54 9 AxdEnE AR
A3t ZARRIFEH, 671 RAIAGAM 2T
CTV 8 CTLVY ool gldgion, F34
2E CTVIE Ay #AFH7 80%, CTLVI =
SR 2F Bl 90% oY HEES vE
Wtk olold, A F(9.27) & 19959 %H
19973742 AF= WellMel CTV, Satsuma
dwarf nepovirus (SDV) ¥ CTLVY Zg4%
£ w4 54 ELISA (Enzyme-linked
immuno sorbent assay) A3l 9gto] XA
v Aol 47k 69.8%, 8.6% % 11%=
CTVY| ofgt 7ol 714 Astglen, £ o
gA AFAT Aol Yl &, CTV
FA A bo], SDVell= SR,
aela CTLVAE 4. d7zA 2

Aol AL et Choi 5(4) AIF
U EERE 288 SDV € CTLVE 715
A

FANE
-

[e]
W
=

u)
=X

L

T
o AR
=a
Z
L=

3 2 AEAnE A7 st FA



BB H205 (2004) 3

AEY £, SDVE Chenopodium quinoa,
Datura stramonium, Nicotiana glutinosa
2 Cucumis sativas L. Baikrokol|A] =H8yt
< 492, N. occidentalis, N. Xanthi.
NC % Physalis floridanad|d e #4174 ]
® W CTLVE C. quinoadld 718, 9%
2 Y] AN #AE HAL JEd AAE
e o HAY A, SDV HE N
occidentalis HZF A FEAA Adol %
AAE U &+ UeH, CTLV #4E C.
quinoaZHE A uvtolg2lxe AMEH ]
Ao Hrd BE&AQA CTVY HAS Y39
RT-PCR¥°] /g5 Aed, CTVY CP gene
EolHQl primerg o|&dtd TE 3% 9F 17
%< UBe® s RT-PCR AFE AAE

as, @4 F59 A¥e 60-100%9 HE
28 HAwd 53, 2AF 2FEEd

‘Miyagawa Early'es 100%9 #g£g 2
Hdo] A AP F<Q Dangyooja’st 2L F
dHE CTVE HEE & 44 (Oh et al.,
1999). Kim & (7,8) 94], CTVY CP gene
£ol4Ql primerg o|&3ld 25 9 3 47
< ddez st RT-PCRE AASged,
ELISA A d#ixe CTV/E AEHA g
o]¥FJME RT-PCRY 93tdMe CTVE 2
& 4 99, RT-PCRel 93 CTV #%9 &
e A W dFEd Y B
T-PCR $% AE29 cloning ¥ 47jwd &
AE AANEEE W, CTV "5 EeF9ge=
97%9 FAIEE YEAT. AF AF YoM
¥2 @ CTVE RT-PCRel 93ty & ¢ CP
gened @7IHIE S Hlw B4 v ATz
Z AwAdE 2 A%Y CTVH EAEES ¢ F
e, =d zAozrRH9 RT-PCRE
RNA 259 F&9< NEgezA, 3 53
Z2e BEARZHEHY RT-PCR A% 58S ¢%
QA HA (Park et al., 2000). &
Zdl&= Citrus mosaic nepovirus
(CiMV)¥o] o8 zha AujR oA L= A=
g (Hyun et al., 2002), Eo] 24 &3
U7k %9 “Miyamoto” 7} CiMVell 744 o

ofN S ¢

o

j=s]

7V %3, BA FA AY AdHA degoH,
A9 #Ad #8 FA QA ATE] AgEHA.
ELISA #7322+ CiMV$ SDVE #+HE £
S, @A T F9 oz A o f4
#A S & F AU
A : Adele dAxFdoz B¥ge X
H=F2A wolH A4 mosaic HAY o
A QAR #EHA FAT, vio]gx
w2 F4< 19974 o & (17)° 9stoq
2 BuHdt oY ZAozRE dsRNA
B4 989 Cucumovirust ELE
virusgd € ¢ F den, N3 ENAM Y ¥A
54, 2%99 B84 44 & Cucumber
mosaic cucumovirus (CMV)$& FAFFH o,
CMV-Ye 43 &84 ukg 545 Yehidl
. AdzEl £8¥F  (CMV-Fk)& CMV
subgroup 1 59°|8Q primerg ©°] &%
RT-PCR Ht3ol 9std DNAYE] SEHUL
W, Cucumovirus-genus E°]39 primer®
AZste) RT-PCR 2 EcoRl & Mspl 52
AFELE o438 RFLP ¥4& A
CMV-Fk= CMV subgroupld &8s & &
gtk a#y, RAP-PCR ZAze] 93w,
CMV-Fk& CMV-Y$ thazte] §32 Zo|7}
=2 ¢ & dsled (Lee et al., 1998),
, pGEM T-easy vectorZ ©]&% CP gene
CR % 429 cloning 2 471wjgS &
2%, Avd g8 . (CMV-Fk)&
CMV-Y strain®9] similarity (FAF=)7}
93.5% %X (Bang et al., 2001), °]#g
PCRE &43 nlo]g]xse $AHYL 7]E ulol
Hae A% 2 BT 2k 44 #A BAd =
FE&3A 42 & e e
FAPUYF - dAEGY uEF
Hu%E shed, 492
He g glen 4g
443 Bele g
Folth. o 3
mosaic A oW ZZ
AR S Ao 383 #A39 4z CMV
< Potato Y potyvirus (PVY)o] % 7=
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Ao & F AN, AR A 93 uto]
g 9y AZAozZRHE 680-720 nm 2
28-30 nm9 2%9 YAt BEH CMVS}
PVYd F8 #AEHASS 45 FAL &
& AGE A Ade] HsEE w3

93A - 38 AE FY FuU FHe FEEY
HEFEA, o] F (35)& =79 F&2{8q T
A3l wlolg AHo| #g AF Bio|A Direct
negative staining R 3 AAAuE HA
2 double diffusion test Hel 23 3433 A
A ol o8t mosaic 2 49 718 ¥WAL U
= gdo] CMVe ZEHASE Eusit.
"] : Pear necrotic leaf spot capillovirus
(PNLSV) ol Ztd€ wje] ®WA 542 <le] Azho
A7 o2 Maty &2 e necrotic spotE F4
3t PNLSV2 5oy FHHFo st A
AR, AA BN AE FA L HEHAA
&okedl, Shim 5 (24) 2 AujA] Fefolrel &
W A%E AR b BEY AQY sMeAE A
3lod, PNLSV 2z EQoA T9F9 #HE &
2l3t & dot-blot hybridization HF < A
A3}, 5%9 #5771 PNLSV 944 ¥H8-& el
ot ¥, PNLSVY ¥A< vehliz THAHE
3 A7\ 2@ Penicillium TAHE WAo2
PCR A3 & AAsded, 715 423 ¢Fd
BEoA PNLSV genome®] AEHOZA, Hj
o] PNLSVE ZEF9 tEo] d/7l vholgix
o] AA vectorZA F&F 7teAE AAEA
k. Nam¥# Kim (19)2 dld] #& A4 @
(black necrotic spot)¥A< YEE o¥F
(Pear black necrotic leafspot, PBNLS)E
TAE Ag ByE Yelua sged, F93
Z2 Brbwstaoy, A& gste wHo] 7%
Ak T, AAAw A o AWM
24 FHe #ES AH, AMEEY 94 ¢
fibril-containing vesicle®] £A& #<IsA=
g, ol 2& WA 54, A9 ¥4 2 9 +
% EX T nFo] & o, PBNLSY HHL
Capillovirus¥ 7Fseol &€ 2ot &
oz ¥y 744 4 Ax AddAY EARE
gd zAo] Futglol Bl M5 glE npoy

N2 vholel 2

29] FAo] o|FojA o} st

E&o B&oldd= Prunus necrotic
ringspot ilavirus (PNRSV)el &3 nfojgx
ol HuEHUEH (Kim et al, 2001),
PNRSV °o|¥F9 ¥4 54L& mild mosaic °I
o}, wpolgla e A7 ¢ 25nme FHIA
o AEHET A g HF 4-6FFTHH
mosaicE E4HE line pattern ¥WA o] WA &G
om Iy Bgol Au AXE gFez A
ELISA AANE, 16.4%e =2 o|H&S
Uetfido, &9, vtelg~ A% 4 PNRSV CP
gene £°|A9 primerg #&3d RT-PCRE
AAsle], 674bpe] DNA % &L #AF T
T AN

At 0 ARl bl 2 FolXE Apple
stem pitting virus (ASPV)e] o|n] gejd%
H Fdd Bddan oy, #d e dig
TFAAQ ZA} o] Folzl AL 1973doR, &
5(32)& A9} EZWHE necrosis E& pitting
HAE Y e B39 4 &S 2AEY, i
Y KFE7 44.8% 2 VY ¥n, £F
o BAQ] AHAoRE ZAF F % 40% B
=7} A9d Aoz wylon FHEERES A
Aoz AFPAol A Ao Byt 19
ol @ 2Ae WA EAd 7xd AR,
A Eupolgi 29 7|2AQd B A w3 Ad
o] AR F& ol Fo] FET FH A F
(28)= AE 9 & A F AMAFAA
ASPVe EWE E3d b o EF, 59 A
dellA ELISA #A& 53 ACLSVY o|¥&2
ZARE AT, 40.4%9 WS L ¥ &S U
uigler, ACLSV ol¥F& 37T 5339
A ¥, ATAL WFFeEA 100%Y 75
AAE AL F& k. 1993d¢= Apple
chlorotic leaf spot trichovirus (ACLSV) H
o dyo] HiuHAedH. AFHE A Z
Chenopodium quinoadlxl ZXA171 AA ulo]
Hao AREuZ AA st ACLSVE &
Aatgon, A o|HF FAHF &L
4.1%2A4 Hlnd A oYt (H&EH 271
g, 1993). 4 5(28)2 AE ¥4 % A F
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ARGl ELISA A% 93t Apple
mosaic ilavirus (ApMV) o|HFE #RIsIAL
o, 37CeA 5579 dA8 3, AZES WS
FAE W, 66.7%9 F= MAE dAsdH, o
&g Aol Jskd ApMV7h ACLSVY A3
o vdtd v EEHYL S & F AU 3]1
o Lee % (16)2 =Wl Aul Al# Fuji'§d
ERH 2% ApMVE E3ld, 747 ::ﬂ-r
o) CP gened ¥lw B4, 229 EF
k] d7eig E opWngbe AL 744
93.1% 2 85.6%°I9°2H, 2%9 =y EF
Qo 7129 Ru® 11F9 ApMV ASEHS
phylogenetic ¥#4< 4Al3td, ApMV AEE
< subgroup I, II, 2 III22 F&8& & 3N
d, AlgtelA E#E ApMV AEFEL 2%/}
subgroup [2E FEH HA], subgroup II
9 2 78" ApMV AZEL B, 3%
o .

2 W 2Ry BIAve 530 AT, A
ApMV CP gened] E9]F¢<l primerd o]&3}

o RT-PCR Z%& 4t 100fg9] ubol2ix
FEMA HEE F Yo, o& ELISA 2%
o "at 1,0008 °]%49 ApMV HA &S
Y F 99222 (Choi and Ryu, 2003), %
257 AY wolglzd wxd gl ZiHeR
g oY A FEE Ze BB 2EY oy
2 A% Ade RT-PCREE Eu AIFHo=m
4% #a7t d&S U FAG o F
(33)& dddtd A FFREXZHE
Apple stem grooving capillovirus (ASGV)
Fstgon, oWz dsRNA ¥4z
B 6.5kbe dsRNAE #3tx, CP gene
0|29l primerZ o] &3}l RT PCR e
Alg Bk, 710bpe] FEAES A F U
o W9 ALz ol A v:ﬂf?} ASGV c¢p
gene (503bp) 79 @71WE F obnlit wWiE
& BHHE o, 474 92.8%9% 98%9 At
TE Yoy, o9 Z& CP gene 59]F
¢l primerel] ¢/3 RT-PCR< °|&3td ASGV
oAz oz RE Y FLHY AtE & £ 9]
Atk (Park et al., 2001). &9, 2 & (28)2
AE Y 5 Al F AuiA YA ELISA 44

g
HE
R
Eo
=
A

A AXG A3, 52%9
Bag v sl

FI L FIL XL BEREA BT oMY
HE gl e FE ANEZT gAY
19829 o] & (34)2 Direct negative
staining el <& Axd0ZE A7 2 double
diffusion test Hol ¢ A HAHHA 93}
o mosaic BAY FFo] CMVel ZEHUSS
Baggt. Park T (23)¢ Fx EeF
(CMV-Hm)©l dldtd RT-PCR AR L AAg
A3 CMV subgroup I E9|AQ primerg ©]
€3 RT-PCR bl oJste] DNAMEC] FF
9o, Cucumovirus-genus  £9°]& 9l
primer® A #sled RT-PCR ¥ EcoRl 3
Mspl 59 AFEALE 0|43 RFLP ¥4 4
3}, CMV-Hm< CMV subgroup [22 T
itk ¥ RAP-PCR % SSCP9 ¥4 Az
A= CMV-Hme] 718 subgroup I virusE%
= &zt 313 Aozt glaol AFHA=H
Z, pGEM T-easy vectorg °©|&%& CP gene
9] PCR 3% 429 cloning 2 g7IMgES &
M3 A3 5 28F (CMV-Hm)E CMV-Y
strain@9] similarity7} 91.9%22 ¥zt
(Bang et al., 2001). CMV-HM®| 7154 &
Aol WA 2 A EHL 71EY
CMV-subgroup I el vtolgj2E% & Aoj7}
fAnoy, 2FHe E2A A FA WEAel
60CEZ Y& CMV-subgroup I W2l nlo]ziA
o ZASET i W EFo At (F T,
2001).

ol74Al : Bang 5 (2)2 oA EEF
Cucumovirus® RFLP ¥4& %39 gspecies
TEE  AAdded S,
Cucumovirus-genus® CP genedl 5°|34d
primerg ©]43t RT-PCR& A3l o] ZHE
ZZH DNA 2EE€ EcoRV 59 Adisrz
7te] RFLPE AA13 A3}, ojrt
A Z2RE E2l3 Cucumovirust Peanut stunt

of 93t ASGVY %

W g oM Ee

2 subgroup

Cucumovirus %

cucumovirus (PSV)-Japan straind] &3 A
oz wdHY. clojA pGEM T-easy vector®
o] &3 CP gene?] PCR %% A& cloning ¥
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d7lg EAel 93l Cucumovirus 79 (phloem)9 fAIE (parenchyma cell) 2 A}
phylogenetic tree ¥4 AAISG =, oA HFAE (sieve cel)o] A USE ¢ & A
2]+ (PSV-Rp)¥ Peanut stunt virus Aok, obg#, GLRaV 1 ¥ GLRaV 39
subgroup I 9 &3 PSV-J (Japan) strain® dsRNAZ o] &3 RT-PCR 9 ZZ AZ9 Z
o FAEE 71.8%2A (Bang et al., 2001), 2YE 539 247 969 £ 942 nucleotided

Y 2% WY virusEY A&

Agkar vl

CP gened g71u€ S A9 oy, o&

=

ofn] Eund =9 BejFY opunit

9o $AES Yehjol, 8AHY 54 2 mg  Rezg
Z H2 genomed ¥4o] #89W PSV-Rpe ¥ 9 HEAL
PSVel MZ& subgroupo2 A ZASHE ¥ Atk (Kim et al., 2003).
ﬂl% F 8 AN Fa sl EEY 4 F B0

£ 19949 3 § (37 EE9 F2 uho]

r’—ii‘%H Z4 "J%‘% ELISA #4¥l <jstoq

ZARE A3, Grapevine leafroll-associated

type
III type (=GLRaV

ampelovirus(GLRoV=GLRaV) I
(=GLRaV 1)7} 4.9%,
7t 17% Zdsol de Aoz Fdsa o,
Ix oMgozRy uo]d2E HASY I

A& AMsdch. @9 Kim 5 (11,29) & olgl 2539 Aol
423 reddening B9 ¥ FZHH ELISA Baln 3874 e
ﬁ;ﬁ 2 western blotting®] <3t] GLRaV-3 g83 #43,

g AEsed, dAduE e o HzA S 59 EAYES
735‘}9&% o, upolgxd AR ApE- of & Zlojt},

27t 93.8% % 98.7% o

mosaic, 34 Wty o

ST WA A gHe AR S4E Ul

1
o

staining

3

o8 o ZRE Direct negative
Holl o3t HAdng AHczRY 4

°] 660-670nm®] ¥72e Wz dAE FF

st

A 27] % Jo 54 Sz of

o]} ~7} poplar mosaic virus (PopMV)&
P89S 21 vk lou, /AR 3719 34

E 1. fLR0M E2E S2AE H0|3A9 FR ¥ SN

AAn 4 HAAGez F
e Hof
genome A% 4 9 RT-PCR

71 Mz,

H4 Aol Me] Aol kel

e vpolel 27 ol =o B A9 e ned
s Citrus mosaic nepovirus T8 (ssRNA)  F9HE M2 HE 24 5

Fixts Qitrus tattar leaf capillovirus A8 (ssRNA) FHHE, 42, B4 49,2527
iy Citrus tristeza closterovirus A48 (ssRNA) A% 42 7.8,9.20,21,26,27
Fis Satsuma dwarf nepovirus T8 (ssRNA)  F9FE, A% AS ¥4 4927
A Cucumber mosaic cucumovirus 78 (ssRNA)  F943F, A9E 1,17,18
A ®UYE Cucumber mosaic cucumovirus T8 (ssRNA) F94HZ A% 35
TARYT Potato Y potyvirus A48 (ssRNA) FA4%E, AdE 35

g3 Cucumber mosaic cucumovirus . 7% (ssRNA) 943, A4E 34

Hj Pear black necrotic leaf spot capillovirus A% (ssRNA) F44F, A5 W44 19

H] Pear necrotic leaf spot capillovirus A (ssRNA) F98%, 4%, W44, & 24

Ego} Prunus necrotic ringspot ilavirus 78 (ssRNA)  F9EEF HE 24 32 12

Absh Apple chlorotic leafspot ¢richovirus /\W (ssRNA)  F94% 4% A% 28,36

A3} Apple mosaic ilavirus g (ssRNA)  FI94%, 45 3849 3,16.28
A3} Apple stem pitting virus W (ssRNA)  F94% 45 28,32

Ab3} Apple stem grooving capillovirus *}’“ (ssRNA)  F94%, 4% 22,28.33
53 Cucumber mosaic cucumovirus g (ssRNA)  FIHE, A4E 1,23,31,34
ol 7}A] Peanut stunt cucumovirus 'T”‘* (ssRNA)  F94%, A4E 1.2

i Grapevine leafroll-associated 1 ampelovirus 38 (ssRNA) AE, ZAAEd, H4H 13,37

e Grapevine leafroll-associated 3 ampelovirus A8 (ssRNA) #HE, ZAdg #44 11,13,29
FZY Poplar mosaic calavirus B4 (ssRNA)  F4HE AQE 30

* sy 2 33 A
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IUHM BTE SEAS| HOZA
28 54

oA Bad upolgx9 BREAH 542
H2el ) A3E dlelyart 5% 9% (MER 1%
X3 oln, 73 vio]d 27} 3% 6F0IATt. At
Aq wloly A FAME Capillovirusld 3%
o} ulolgi A7}, Ampelovirusdl e 29 ulo]
H27h BaEgden, 1 99 &qxe 7 1F
o siolg 27t FRHUT. 78 violy 29 AL
€ 7 &AM 2F4 9 wlolgart BuEHloH,
CMVE 439 FFozZ¥H 28 F3H,
CMVe 9¥raQl EA 3 Zo] XAMGH vlo]g
FAME 715 W47t M Hes € 5 AL
o 1 99 weldae 7 139 FFOERE
o] Ztdo] HuHAE ¥o|th, o] upolzg 2]
Ad F49 54L& CTV 2 GLRaVE A3
F7b FAH T A AD FAS Hst
, g vholgl Azt Y E 9 JEAGY

JeRSit. @8, PNLSVE 7]&de
A7 %A FFA d AE e Al
9tk 22, PBNLSE AxMdn| o] <
39 Aaolnz, Bt A FHo| o] FqfF
QAR E  Capillovirus®] whold 2z F3d &
FELZ FA Folof gt

B2 A8 vlo]gdre FZ ELISAY 95t
Aol o|FAR o, B A& WAHF U E
o /eE PCR W<, ol¥zaue wojya
TR Z2EFA Hgtd AdA R @] fFol
g g o3 AZo] BrbsIdd 54
ZZ 02 RE9 nHojaixo AR EEL FF =
d & A =HAew, olgk A dot-blot
hybridization 71&€9 A¥L genome ALoA
9] wpolyx9 EBXE JteA 3 THKim,
1999). ©, ol Holt upolH 29 HA HHY
T ol FE24 54 Agste volelx9 ARA
QA A B4 glojs, AAl ol T HAA &
AWY &% 2 ¥ 585 @A &
g Aolw, H2 A FAE AF NG &
A didEe A2 B8 AE vy f9ol
w2 wiolgawel gzl 2 FHHA HYH

a2

—tl 11 _lllT[ R OR
L oox lo i ok
tlo &

A9 oEgg Jd7g F A HAZ,
Grapevine fanleaf nepovirus (GFLV)E =
oM e W] Eud v gloy, A2 $£Y 2
T9 germplasme WA E wpolzxe 7d
FEE AR 2F, o5y I Z7|2FH
GFLVY #49 AHdE A% ¥ 2B (Kim
et al., 2000), ¢z A wdo] dAH=
BeF vlolgjayd #AF AF FAIR o|HE
ot} Bdte AEHoz FFHojop & HAY
Zo|tt.

9, AYFFEA U vlojgre dF A4
Be 9459 wolzixdd Hsty FiFez
oo Aeoln E3], oA Hie EF
7b 8o F3Ho gled, o AGF 23

o] B 42 AREo] nlolglAg Ei AAE

@A BEE 99 F9 solr] HEoR 4
A9g. 2y, ARAUR w AuRel

Tomato mosaic tobamovirus (ToMV)< E
Faell YstAz HPo]l o] Fojx|7] wEd
(Jacobi and Castello, 1992), A4 #AA 9
ntol g AW Fdo] B A7 Huto] ofyg}
TYS v 2E V|FE e FF € $AE
29 npolgia &g W] HNHE AAS
Htojgi 2o A AFZ AlF3 FPHojor &
#A F9 shrtoltt.

EZ24E ulolgi2ie] Al WHde Az
LA 2 T )Y A, X8, AR M
1 vbolg|a® A Rt & FAAG
wol el (Rk#, 1981), =l 4
Lee % (15)0] Atd} upolgiz~wd AGA 7l
$AE 2dog CMVY CP gene ¥
NTPII genes Agrobacterium tumefaciens
Ti plasmid€ vector® o] &3}, Atz FAAS
S NEFY, =& T82 CMVY CP gene ¥
NTPII genes At# A& 2o =UAZ vl Q)
ol ZWdAe utolz|x AP FEAE @A
o #HE A HAG a2y, 5§ $%50
opd Aol ol WA Wy ¥ 47
g AjZto] 28 AoZ HusEa oz
T Bop A8A A Wy sfdo] o] Fojajo}
& Roltt,

ol F\:l
Nt

e

24 4o ol
fo rr Lo
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Genus Species

ZER

B
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Ampelovirus
Grapevine leafroll -associated 1 ampelovirus
Grapevine leafroll -associated 3 ampelovirus

Capillovirus
Apple stem grooving capillovirus
Citrus tattar leaf capillovirus .
Pear black necrotic leaf spot capillovirus
Pear necrotic leaf spot capillovirus
Closterovirus
Citrus tristeza closterovirus
Trichovirus
Apple chlorotic leafspot trichovirus
Calavirus
Poplar mosaic calavirus
Potyvirus
Potato Y potyvirus

Apple stem pitting virus

(77 Hojix )

Cucumovirus )
Cucumber mosaic cucumovirus

Peanut stunt cucumovirus

llavirus
Prunus necrotic ringspot ilavirus
Apvple mosaic ilavirus

Nepovirus
Citrus mosaic nepovirus
Satsuma dwarf nepovirus

13,37
11,13,29

22,2833
4,9.25.27

19

24
7,8.9.20,21,26,27
28,36

30

SR E R 35

28,32
1,17.18

34
1,23,31,34
1,2

12
3.16,28

5
4,927
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