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Review on the Occurrence and Studies of Potato Viral Diseases in Korea
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The occurrence of potato(Solanum tuberosum) viral diseases caused by Potato virus X(PVX), Potato virus Y
(PVY), Potato leafroll virus(PLRYV), Potato virus S(PVS), Potato virus M(PVM), Potato virus A(PVA), Potato
virus T(PVT), Alfalfa mosic virus(AIMYV), Tobacco mosic virus(TMV), Potato mop top virus(PMTYV) Tobacco
rattle virus(TRV) and Potato spindle tuber viroid(PSTVd), potato witches’ broom phytoplasma, have been
identified so far in Korea. Major viral diseases such as PVX, PVY and PLRV had been studied more deeply,
however, the others are just identified and only partially characterized since the first study on the relation
between PVX nucleic acid and virus protein by Kim in 1961. The most studies on potato viral diseases are
mainly focused on the problems of seed potato production. The National Alpine Agricultural Experiment Sta-
tion(NAAES), since it began its activities in 1961, has given special attention to this problem by doing studies
to identify, characterize and control potato virus diseases. This effort resulted in the development of new
potato virus detection methods as a basis for elaborating new method of control, such as the production of
seed potato free of virus and the selection of new virus-resistant transgenic potatoes. The further studies of
potato viral diseases required would be followings: the continuous monitoring for the occurrence of identified
or not identified potato viruses in Korea, the isolation of resistant viral genes, the development of control
method for the non-persistently transmitted viruses like PVY, special vectors such as nematode and fungus
transmitted viruses, TRV and PMTY, and the development of control methods against potato viral diseases by
viral cross protection, therapy, transgenic plant, and the use of the agents or molecules, such as virus inhibi-
tors and antiviral proteins, etc., blocking viral replication.
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Table 1. Distribution of viruses by their association with potato
(Salazar, 1996)

Virus and viroid that depend on  Viruses that don't depend on
potato for survival and spread  potato for survival and spread

PVX PMTV APMV  AIMV TRV
PVY PLRV PSV BCTV T™V
PVS PVT PBRV CMV ToSWV
PVM PYV PSTVd PYDV ToBRV
PVA APLV WPMV  TRSV TSV
PAMV SALCV

*Bold face indicates the viruses that were reported on potatoes in
Korea.

Table 2. Transmission characteristics of different potato viruses
and other agents in potato(Salazar, 1996)

Natural means of Other means of
Vi . Type of .
irus transmisson L transmisson
. transmission

(main vector) (vector)
PLRV M. persicae & others Persistent
PVY-O M. persicae & others Nonperistent Contact
PVY(PW)  Aphids(helped)
PVY-N M. persicae & others Nonpersistent
PVS Aphis sp. & others  Nonpersistent Contact
PVM M. persicae Nonpersistent Contact
PVX Mechnical contact S. endobioticum
PVA M. persicae & others Nonpersistent Contact
APLV Mechnical contact
APMV Mechnical contact
PVT Mechnical contact Botanical seed
PYV(SB22) M. persicae Semipersistent
PMTV Spongospora

subterranea
TNV Olpidium spp.
TRV Trichodorus sp. Mechanical
PSTVd Mechnical contact M. persicae
(helped)

Phytoplasma Leafhopper
(several spp.)

persistent

d
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A& W AR (NASH) S8a4d4
SH(PCR)Z Ztz} utold| 2 &9t 4L 98 2 J&
Az nizde 2 g ARSE I gled ARpAE 2
o] HlwF o]a] & Hlo|#~E ELISAW, NASHH # PCR
Hol ozl Aoz Ak 7HsA FrH(Casper, 1977; Audy
et al., 1990; Saiki et al., 1988; Jeftties, 1998).
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Fig. 1. The percentage of both Register'd and Certified seed potato
acreage entered for certification that passed certification standards
from 1978-1981(4), 1987-1991(4) and 1994-1997(4). Data from
1982-1986(6) and 1992-1993(2) could not be obtained.
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Fig. 2. Potato spindle tuber viroid (PSTVd). Infected tuber (left) and healthy one (right).
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Fig. 4. Annual change of the percentage of PLRV-viruliferous
aphids in seed potato producing area, Daegwallyeong.
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Table 3. A comparision of PLRV infection rates of seed potatoes grown under different cultivation conditions in 1998 to 1999(Hahm, 1991)

Growing condition Culti No. of plants Remarks
ultivar Year
(Area) Tested Infected %

Open field Superior '88 43 3 7.0 Surrounded by
(Yongsan) " ‘89 46 17 37.0 table potatoes
Net house " '88 50 1 20 "
(Yongsan) ; '89 94 1 1.1 !

Open field " '88 46 10 217 "
(Hoenggye) " '89 49 9 20.0 "

Net house " '88 47 1 2.1 "
(Hoenggye) " ‘89 46 0 0 "

Open field " '89 49 3 6.1 Isolated field from
(Taebaek) " table potatoes

Table 4. Some characteristics of potato virus diseases on potato plants in Korea(2002)

virus Mgmber Major symptom Particle Detection Hosts
group virus on leaf size shape
Potex PVX mild 515% 13 Filamentous ELISA, NASH narrow(tomato, pepper)
mosaic
Carla PVS mosaic 640 = 11 Filamentous ELISA, NASH narrow(pepino)
Carla PVM mottle 640 = 11 Filamentous ELISA narrow(solanacea)
Porty PVA mild 73011 Filamentous ELISA(AT) narrow(potato)
mosaic
Porty PVY mosaic 740 = 11 Filamentous ELISA, NASH wide(pepper,tomato weed, etc)
Tricho PVT Yellow 640 = 10 Filamentous ELISA,NASH narrow(oca)
Alfamo AIMV calico(spraing)” 58,52,48 * 12 Bacilliform ELISA, NASH wide(alfalfa, clover, etc)
Tobamo T™V Yellow 300 * 18 Rod ELISA, NASH wide(crops, herbaceous plant)
Tobra TRV Yellow(corky) 190,150 %22 Rod NASH, RTPCR wide(gladiolous, tulip, lettuce, etc)
Furo PMTV chevron(net) 100-150 = 18-20 Rod ELISA, NASH narrow(potato)
Luteo PLRV leafroll 24 Isomatric ELISA,NASH narrow(tomato, Datura, Capsella
(necrosis) spp-)
Viroid PSTV upright 80000 mw Circular NASH, RTPCR narrow(pepino, avocardo, tomato)
(spindle)
Phytoplasma witch's broom  hairy 50-1000mw  Pleomorphic NASH, PCR narrow(alfalfa, clover)
sprout

*(): Tuber symptom.
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Table 5. Virus incidence of seed potatoes in Registered and Certified seed potato fields(Hahm, 1999)

Registered, % Certified, %
Year Cv.

Plant Infc.scted pl.ants Total Plant Infgcted pl.ants Total

rogued out at inspection rogued out at inspection
'90 L.C’ 1.40 0.00 1.40 36.40 0.40 36.80
Superior 1.30 0.00 1.30 36.30 0.40 36.70
92 I.C. 0.80 0.10 0.98 9.93 0.26 10.10
Superior 0.53 0.09 0.62 8.40 025 8.60
'94 ILC. 020 0.25 0.52 5.40 0.70 6.10
Superior 0.37 0.28 0.65 2.90 0.20 3.10
‘96 ILC 0.10 0.01 0.12 0.30 0.05 035
Superior 0.15 0.02 0.17 4.80 0.09 4.89
‘98 .o 0.30 0.06 044 0.60 0.07 0.67
"!1517 006 0.02 0.08 0.04 0.04 0.44

*L.C. : Irish Cobbler.

I3 FA Rk A dAskE v ELISAGH 5, 19914
3 27], AL A WHe cDNA probeE ©]-83t
HAAAANASHY =U4(F 5, 1992 H 5, 1992, &

, 1993; 3+ 1996), DIG & 3822 2% cRNA probe
&(Fig. 3)7 PCRE o83 niolz{ & Fehio] A3 A
7 A EHAHA T, 1992, 1995; Jeong et al., 1997,
g 1998; A 5, 1998). 23 A A AAAuE %
PLRVY] ﬂu]—o]a{/\/\-] chul A 3 CPEAXE 0]L-3) ujo]
22 ZAHE A7) (Choi & 1994; Hahm 5 1994)
9 ﬁ?LE o] Fol M.

HI2o= 2AE rHlske MEL vteldlX & Alfalfa
mosaic virus(AIMYV), Tobacco mosaic virus(TMV), Tobacco
rattle virus(TRV), Potato mop-top virus(PMTV)el thgh &
54, AESE 54, Fud EA, 9714 E (Sequence)
5 A B A AE 5o F5(Jung er al., 2000;
Jung, 2001; A 5 2002; Yun et al, 2002)7} YRow =
gt slo|Exetinlel oJgk 7HA} HIAEH (potato witches'
broom)= 4 (& 5 200D)= 2 AEHA ATE LT
e Asdol BEA o Jung et al., 2002) Yol <]
T 7l w2 Aoz AzEo] v H A4
A9 FLAE o] ot AF= oA AlFEe dAR
HIZ24 9]o]] purple-top wilt, phyllody, stolbur 5o T
g A 7HeAd T AEAHQ At AAE AAolH

9, o

2%, ZX} "jo|2{AaHo| o1

AR 92l Yelel BT Ho| IAY BT i
Y22+ PVX, PVS, PVM, PVA, PVY, PVT(Potato

virus T), PLRV, AIMV, TMV, TRV, PMTV % 1153} H|
2o|=Ql ZEY, st Exghaviel HARY Sol Yol
Z ATHTable 4). o1& & YA T} 32 7 2o
23 AogE 933 n7HAZ PVX, PVY, PLRV
Jroltt. 1% PVXE A BAHAIAE 53 At
E o]g3l= 3 TAo] Ak = 74o]x]cz]— A7rE = 7]
37} B3 wH o) A WdHE 3
st} PVYS} PLRVE ZGEo] 7hz} H] °§$ %j%‘ﬂr 3
AGATIE Hlolgliolng 53] 71572, AF, &
F 5ok 9 FACNIFHEH 3%’—,%)01] qua} a“é‘?)r
XUr dxe] zpol7} grh & I o = B M R
o &334 Ut £ 7AQ A+ &3t
o] ALEHIE F, 2002) EHH ZV‘ PVYl °F3 &
Zo AuEHo] Hoju= SAoH (Yun ef al., 2002) PVY
o] dgo] FrhE Zolm, o G| myiee o
2 uleolgix & AIMY, PVS, PVMER Eoid 7le4d©]
6}E‘r(Table 2). FUEE A2 HAa® PLRVE
& 2] & A0 AUNAL, o BT FF A

Jol| ujel g2k & Aolt) B ol FQ uloly
]}5 Hzoz gkl o]—O:] EA7F 2 £ d= Ao
2+ TMV, TRV, PMTV, CMV, ToSWV(Tomato spotted
wilt virusYs-3} FrjellA EA|7} == APLV(Andean potato
latent virus), APMV(Andean potato mosaic virus), PAMV
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(Potato acuba mosaic virus), PYV(Potato yellowing virus)
Jom, olF F A AF= A ZAIA PVT
2} TRV FAjo] £L o o]t} (Personal communication).
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