2IX} HIO|ZAQ| LrAYT} HER|CH2Y

o o o
2FAFRAER

2 vt 27 AE A AL F 7EA] Aol ledl, 1824 (ex 249) wE FEA &
o] Strh= A ko] ARIAHY Wbl =iE vk Aol sl A BA(dLE) = B3
9 73 F 7R A7) Bl Yehd AR Bol Fuko 2 5E|9] o] f3te T2 E5AE
2| 4] Al 5ot 1960 N 7HA] = Afulje} o] f-o] R SFE]A] F35l$iTt.

A o] [ FolE ww 196598 19703 27H] 60~-50% haell &= haw 10 MT W
dQem ST 607 MT ]2} 7 80 ¥E] 7] @Ao] o 253 ha W7IA] &
A&t Do) FA% VIR Aol vla] WAL 1/2-1/32 290 AR v AR o R
o}A = A1x19]512] 30~40 MT/haol| vlshd AFds] & WAooz /e «ix)7) wriz 13} e
v AR ARl g AEoR V3 nrt 2 AbEo]olA AAS e Tl B AlEL
2 3 FAlTollA s AlEA slA Y] AgAl AFog FeXe] A= 9len HE g2 v}
gl M= an|gfo] F7} FAel olom, B3] 7FE Al Ak mﬂ_ =2 st Qlot 7
Aol AnlE Z71E v 90d 2| 39 MT AEGW Zo] 94del= gullal 247 MTo.2 &
kAL Q= Ao, o2 ® Hukd dhrla s}

B2 RE YAk ol A] R ofA & x1zl=e] 60~80% FE 202 #AF] -2 Ao}, Aakilo] ke
ol 4BE E2 AT BokslA A = oflai 7]—217]— ARt AZEAL 7441 Eo] 20% el Z F
HWEAE d ARG ulEledof st FAo] RZF 02 He3 53] ulolg|xel o]H R XAALE Al
wsh= Aol 74 F83 84lolzln *37—1‘%4.

Ak e, A, B8] 3 o] fHAlEe] okl ko g fA|EE R FapiA] AHEs)
+ ofF thE WA whES ARS-slof gk whebA A sl 19471 FEAARAE FFE)
3 BEFA = (elaborate program)E E4]5te] Helvich nlolzian MRS S4skslr] 913 =Y
< dA7RA] At ok, A AR YAakshe oJevetdl A 7 vehelt) H3k) Ak A
(Seed potato program)E 7FA12 IeH(11). 58] vehe 19619 A& RFEF 928 A4kslr] A]
2pstalom o0F ofg] Well A A4z} AAF AAZ} A= AR §A]= 32 2deH(Table 1).
aevt 19609} 19709 el T2 N2 T352) o] S-S Fof ulolejay ko=
of=] 7R 2 vlg3ieh 19705} 1980 el Fbell wlolzi o] ditAlalel T4 FFo] MalL B
& bl A FalE o8 A glon(l), Al vlad oliSo] Y& FAE ok oz A
Abstar glek(Table 7) P = a8Folle ZA 2ol 1 9l AR olr}),



Table 1. National seed potato production system

1 Tissue culture (Mother) AAES* | Meristem culture
Multiple shoot culture

Microtuberisation in vitro
Virus test by EM® and AS°

2 Basuc AAES Multiplication in glasshouse
Virus test by EM & AS
3 Elite I AAES Planting clones in units under nethouse

Virus test by visual and AS
Tuber indexing in winter test

4 Foundation KPSF® Unit planting under nethouse
Reguing out

5 Registered KPSF Same as above

6 Certified OSPD* Same as above

*AAES : Alpine Agricultural Experiment Station, "KPSF : Kangwon Provincial Seed Farm,
<OSPD : Office of Seed Production and Distribution, ‘EM : Electron Microscope, °AS : Anti-
serum.

o] ZollAE 92 e} 7iAlel] LAshe ulol2i o] Jal, BANAE AFA AL IA FEFA
AAre] kst FAgS sletslar ok-gel AAdstelof & e AEstaat i

HiolAo| EF

74Apel] RS wlolg]AE Potato virus X(PVX), Potato virus Y(PVY), Potato leafroll
virus(PLRV). Potato virus S(PVS), Alfalfa mosaic virus(AMV), Tobacco rattle virus(TRV),
Cucumber mosaic virus(CMV) = 406iFo] ®ugoe] glch. 2 FollA F8% A2 PVX,
PVM, PVS, PVY, PLRV$} H]E°L‘:_°J PSTV 5 671x1o]0] &) AU HAe] Alstky A==
Ae FEA Q1= PVXe AGE Adshs PVYS PLRV 5 37FAo|w & AgatAlol F2 ¢4
3= wlole] 2% PLRVS} PVYZE thi-#-& *pA|3ch(Table 2).

1. ZtXt 9latg] Hio|24A(Potato leafroll virus, PLRV)

Luteovirus groupell 231 Blo1&l 22 Myzus persicae 5 B 712 AR &l 3] d&H o= A
o (Persistent type transmission)=]E %83 (circulative) ulela}22 slxke] A7e] 23 nmel +
AHisometric)o]ch. AAA 7= Ausis FolH ojrjola} & = glow Fsir} b4 & nlole
Aoz 7|FHYE nwA F& HoZ ghil, iFol, g, %E 5o A A2 w7
3} 2b2q) Weety] So|u A7 deiAl Adr|1FEE 2R}, ErhE, Wo] Fo dHA & o
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Table 2. Methods of transmissin of virus and viruslike pathogens in potato

PLRV - Aphids(P)*
PVY + Aphids(N)
PVA + Aphids(N)
PVX + -

PVS + Aphids(N)
PVM + Aphids(N)
TRV + Aphids(N)
PSTV + -

MLO - Leafhoppers

P : persistent transmission, N : non-persistent transmission.

2ot S8 YellXx Az} wa)7) 7P 2 il 22 (5-10)04 Bl 23 sztie oY
A7), F% Sl wet oh2u 50-80% A =2 Bk vl dok(Fig. D (2).

2. &} Y HlO[2A(Potato virus Y, PVY).

Potyvirus groupel] &38H= wlo|21 A8 Myzus persicae 5 409159 R Eo 23 vd&5HAA
(Non-persistent type transmission)-2 3h4 312k =7+ 730x 11 nm& AM(flexuous rod)e]ct.
o] nlola]2 AA] AAA AN NS ol ofr]ell AL} £ 4= gl.ow PLRV thg-o2 37t =2

2 AT el 713 E vad gelA o 272 7R3 AlBEs Aokl T3 AlES0l
T3 EA A= o Rle} sl Fo] Fa3 Aol & A AF(O, N, O) L2 v
o]x)u], PVXe} S8 7hado] = Al=l8-(Synergistic effect)°ﬂ 2]3] Hr} AlgF ZAH(rugose mo-
saic)S Holw ME s FAke AL 20-30% s ZATvin ok A $2] dElA
PVYS] o] Z71ske AR 9) ol APNES ‘7"“4 Wslel] 23 7 o2 A7HEch(Table 4).

3. ZIAt X Hl0|2{A(Potato virus X, PVX).

Potexvirus groupel] &3h &R Fshe= vlolalAz qiAte] =71 515X 12 nmolw -89
EZo A G A FARS Holx]| oketh 15% W99 ZFE Kol F8 AR W7kRAle|A
(interveinal mosaic)ol= 26°C ©]4+2] m-2Aldll= FA4ke] 23] (masking) =7 = gt

PVXE 7|AR o2 4A A= nz At a4 A& AdE, 77 2 i 22 M= 9
E(chewing mouthpart)& 7F3 3l sy A Aupgic), 71589+ v FHYSA|RE £
AR e ol A= oW 7}, EvlE, g7} $93 Addolch(1]). $8] YrblA= FaASE AA
A A er7] Al 1980t SRR K 7EAF AR el ] HA gl ot | a2 AzA;
A4 AZ7E “Flushing out” e]e14] PVX HAe] glovt A&d g o 47 A3t (re-contamin-
ation)® B2 34} F=2]so} g}



HIOl2{A gidkaol 2ot HRY

o] e} 71 mlola A WA = 1980:d 0] o)A, 19803, 19909 5 3A| R e
A&t B3} gt

1. 19804CH O

TEAAGA] AHY 19609 =RE 2] U}t Aol tig @A Art AREN e
1965 Al E™-88 (Corynebacterium  sepedonicum=Clavibactor michiganense subsp.
sepedonicum)®] TR0 Z o8-S Fglom o}g2] wloleiay WAl ofeige] AA FA T
o] 2]A] srokh. ThA] ulolaelAule] tl3E-& PLRVe 9§ dawst PVXs} PVYel 98 =
A}o] =8 (mild mosaic rugose mosaic) -2 L F]ai7} vl Fc. ofel] whe} NZER} el LA ol A
o] ulolgjar 7HaAZs} wol BA] oW F AA7} K2R} Akl 9leiA] ofeiziA] ALdF w2

u]E5 AR 3

w3 19774 THAA G 71 RAE A EAe|M F2HA) AFeT Fo] Zov] wAle] dAlel

Fig. 1. Potato leafroll virus (PLRV), Early symptom (left) and late symptom (right).

Fig. 2. Potato spindle tuber viroid (PSTV). Tuber symptoms (left) and healthy tuber (right).
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T EFHel B&9 AA (A, Irish Cobbler)e] WAHe] 423 ZZmlo]Ze] = (Potato
spindle tuber viroid, PSTV; Fig. 2)°2 b= o] A 7|28l a ohA] A4FF )4 S<ke
2 ARFE AL, 718N R o) g3ty ont 9y o]yfo] o} AXE FA LM ZAE AR
ROPIL AE0 2 Ao ke 5 Qo] dRellr] Selste] T 2Rl AFS vl gioh

2. 19803CH
1980: e} =Mk Ao 7155} vlolei s AAE Tlog A9IF Azt Tz} 2z o
2 o] FARA Hrk Mol A9F A3EAR] PVX o]¥-go] Ab3] Egtont )z} 7
oz AF ogo] oA 80t FuE o] Folli= PVXT) A stAlolA A A= om] kel =
2] vt Kz AgaddAl A PYX7E 3] AAES] FAllell o]lz2a girt ol e % A7)
ANE-57} IA, 732 Germ plasm REXEA}3} Al 872l el 0 2 27} o) 9]3)e] Ak&slw 9lch
Z1RF7A = A ofe] 7HA] AA i (EARA, AR o] 4, A A B0l Sk
A )3 “Lﬂxﬂﬂﬂi FHAEE f2], FAEG A iy 5 2] v AFE 9] Al
2 Hol Aol :IAulabd Feiel] 107 9] Fhde] §eto g hEsbesirt. shA|wt St W
HA| o= 7 é A%57) Zrdell og Ax Adsie o] B Fuo] TAM T 15% Y=

Table 3. The change of PLRYV infection rate by visual observation on the first-year potato after
the net-house cultivation in 1987~1990

PLRV (%) 0 0.85 6.39 7.85 9.38 27.40

*E :early, M : middle, L : late.
®Figure : the result of growing-on test at the following year.

Table 4. Virus incidence of potato for spring crop in main potato-growing areas, 1995

Gochang, Junbuk Atlantic 33 10.0 13.3 Certified
Kimjae, Junbuk Atlantic 5.0 20.0 25.0 7
Superior 12.5 5.0 17.5 ”
Superior 30.5 8.0 58.5 Non-certified
Haenam, Junbuk Atlantic 6.7 11.7 18.4 Certified
Milyang, Kyongnam Superior 17.5 2.0 19.5 7
Pyongchang, Kangwon Superior 8.0 0.0 8.0 ”
Superior 50.0 5.0 55.0 Non-certified
Kangnung, Kangwon Superior 15.0 2.0 17.0 Certified
Atlantic 5.0 15.0 20.0 ”




’—

6 Azus ¥4

A Dk, webd] Ag7)el] ol HFEAAS 314 ko 1d EA =SR2 gl 25%H 1] oY
£-2 598 & 4 sUck(Table 3).

o]E RFEEL FAAA 3% AES] o|HFE Al 3%l AA EAAAE AAH &
W 9] (Tolerence)dtell 54 i"”ﬁ/‘} gAow WIFEL Qitsle] FTHEAETFR) A T“H?ﬂ-“]
Aol TFaHA "} o] 5 HFEE Gub F7lel 7P 20% Wi$ie] o[ &8 T AlE == A
B 732 Ajui=lch(Table 4). 3}7‘] ot 7349} Zro] TARRES W57t AR o FAAE °]~r"”4
A3 g} A A7Hd&-2 A5 FolAlrk(Table 5).

nlolg]2 Wiz Bo] 27)= PVYSH PLRVE ogo] & 21831} Au 27to] = A
ZF | Aste] glon] o] Sl F|Asle] REE AREo] vl A& AFEE o]F3td 4
A £ ARNZHS). AT 07 o] o] FAF o] chA] FHH ulol| 2ol 2J7 H|3EA} At o5

Table 5. The reinfection rate of PLRV on potatoes in Daekwallyong during 1986~1990

Superior 0 (0)° 0.33 (1) 24.20 (2) 25.70 (3) 30.80 (4)
0(0) 3.43 (1) 20.30 (2) 32.50 (4)

Irish Cobbler 0(0) 1.34 (1) 13.10 (2) 25.20 (3) 31.40 (4)
0 0 1.00 (1) 21.40 (2) 33.40 (3)

*Based on visual observation at middle to late June of the year.
®Years from net-housecultivation.

Table 6. A comparison of PLRV infection rates of seed potatose grown under different cul-
tivation in 1988~1989

Open field Superior ‘89 43 3 7.0 Surrounded
(Yong San)® ‘89 46 17 37.0 by potato fields
Net house " ‘88 50 1 2.0 "

(Yong San) ‘89 94 1 1.1

Open field ” ‘88 46 10 21.70 G
(Hyong Ke) ‘89 45 9 20.0

Net house " ‘88 47 1 2.1 "
(Hyong Ke) 89 46 0 0

Open field ” ‘89 49 3 6.1 Isolated from
(Tae Baek) potato fields

*( ):Name of cultivation area, ® Tested by ELISA.
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& 8933} 0o UL A e HA Yok shleh. mA ol A AFE TN
Ao 2RE BHF Al g FAAANL At o) wholei whA Y, )22 T
35| 91cH(Table 6).

3. 1990wcCH

Z2j3le] 1991 d-E] WAL E A Asl Qe d3EHAE A st AFIAA] BAS A
A st ole FHol vloleis olH & FA3| oA HFgFellx e EWJAW o] F A
A&o] 1-5% AXol A A] ¢ 9lem(Table 7), ol5°] 7ol TF=e] A4 utadshe v}
olg| 2 oHEL 10-20% A xell F3t gle AAolch. AT ol{dt vle|glx o & T A
Al vl =g uhsjcly & 4= ¢l v} o 3 0 fAFo) g}

A g2 el AL 252 ofe] 2ol R o3l 37 sl o] FAR|A| R o] F1A]
HAAQ] 7S 383l A& O 5 e S ol A, FAAMNE | F 15
Holol & Aolrh. BAL §A AR 3, Al A=j2d-E A3 EUF Al wirlFe] #1127}
40 o o] A% & AT ofA AEE 253 s AW mifE WAz 23 vl
olg)~E A= AHE 2| x At

A, ol & AFE FHol= o] go] =& WA} A7} B2 WA el A= ol AR
2 Agde] AL ol Aol AFe] o]FAx gt o]H A Qo] ARE Flele &
of] 1A Ql of o] A OB Z ArFA| AEE FA] o} A wA A Bo] BESFo] H o]

Table

Virus incidence of seed potatoes in registered and certified seed fields

1990 | Irish Cobbler 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
1991 | Irish Cobbler 0.75 0.10 0.85 3.90 0.23 41.30
Superior 0.39 0.06 0.45 5.20 0.25 5.45
1992 | Irish Cobbler 0.88 0.10 0.98 9.93 0.26 10.09
Superior 0.53 0.09 0.62 8.40 0.25 8.56
1993 | Irish Cobbier 0.74 0.01 0.75 - - -
Superior 0.60 0.09 0.69 7.70 0.14 7.84
1994 | Irish Cobbler 0.27 0.25 0.52 5.40 0.70 6.10
Superior 0.37 0.28 0.64 2.90 0.20 3.10
1995 | Irish Cobbler 0.14 0.01 0.15 4.20 0.01 4,21
Superior 0.21 0.01 0.13 3.30 0.05 3.35

Source : Records of the National Agricultural Products Inspection Office (NAPIO).




Table 8. Sensitivity of several viruses tested by using indicator plants

PVX Gomphrena globosa 1,000 leaves 400 (times)

PVY A6 100 35
PVA A6 200 40
PVM Vigna sinensis 100 10
PVS C. quinoa 90 20
AMYV P. vulgaris 90 10

*(S. demissum* S. tuberosum "Aquila’)

wholl wel A= o] AFAHZ vl ol F3hd AFE AIALE o|HAF)7] wliel o] & Aol
AR R o & FE A T NIRE FFsteiol & Aolth(8).

AR, dafe] o] AFDAZE o|H7|37} Bon g dAE 7 @A oAk Sl s 1
#3le] BA sl & DAY AR T3 AT AR o dAu o2 FESAA o
A 7Fs® o2 AZEti(Table 8). o]9]ollx Al&slw &gt zlekdle] 7t olpqlzde] w7t
5 o271 siAslo} & FAIHe] slvks A}

ZXHO[2A AE A 2AL

1. A
ZrApatol el 2~ 7323 Hh ol = WA xlolol] 23t 2734, | A E7A (Table 9), FIA 734, A
A w73 Azl Fol lem 2% AAA-LE 713
o]-8g &4 E%Jf% AW (ELISA)°1w (4, 5) &) % zigte] o]8=7] Al=kgl slakzlghd (3)e] )
<=H| Zbts] avfshd ot A
® ELISA(Enzyme-Linked Immunosorbent Assay): Clark®} Adams(1977)<] v
33} #24-8 abgk o v A F(plate)S Polystyrene S & BHE 96 well®e] S AR2-8b 7 3L o}
534 Z
Coating : vleo|2| 2 338 A dl|4] A A7 [gGE- coating buffer® 34 3 37°CollA] 2417} A A
| Wash(33])
Adding antigen : 73 8}k sample F4-S A7} F 37°CollA] 4A17F A A
| Wash(33])
Adding conjugate : vlole} A2 IgG2} E4-F conjugationdled 71k F 37°CellA] 3A17F A A
| Wash(33])

Adding substrate : substrateS A7}sle] 308-%F- §3F &= Microplate reader(Dynatech lab.
Inc.) 2 AT &3]

rZ
o
o]
0,
r_\J‘_‘
(R
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Table 9. Present and future program of seed potato production in Korea

Meristem culture 0
Multiple shoot culture 0

Tuber formation In vitro culture

0
0

Hydroponics (minituber)

9

(microtuber) In vitro culture (micro)
Basic 0
Elite 0 0
Foundation 0 0 0
Registered 0 0 0
Certified 0 0 0
(Starting year) (1997) (2004)

labeling

PLRY CP gene cONA® = "\
pspria))
/

total RNA extracted from

' potato leaf discs

DIG & ¢
-
immobilizing by UV crosslinker

hybridization of
DIG-labeled probe

<
&
257

binding of antl-DIG
antibody conjugates

h 4

subalrates
°

v

colorimelric detection
with anll-DIG-AP and
NBT/X phosphale

chemituminescent

DIG-AP and CSPD

Fig. 3. Strategy for the detection of potato leafroll virus (PLRV) using nonradioactive Di-

goxigenin-labeled RNA probe.

DIG ARNA

00’ l
O blue {3 light
color

detection with anti-

vnnearlzallon

DIG
i &
. + SP6 RNA
R polymerase

DIGiZ jz iz



o SMAFY : njolel 2 Aol AHAAE 7Ha] FHAL probed o]83e] AA = WL o

g uhgell vlal Avke] A5 v sl oy o e AR 4 ke S JHX 2 9]

t}. o] ubH-2 19811 OwensSoll &) &z Ru¥9on 1% probed] FA|o ALLEE o32]7}x
o] EEwA EidsiA dFEe] = W o FolollA A43) WAl o]21 gl

<3 vlo]2{2 RNAC] g cDNAE 243} o]& F 22 probeE §AsHA =™ oldj

g Bl 9712 AR o2y AR o] 7153 probed T 4 ek AAF

2} ?S]»—— A8 21]«] RNA F2d9& WA IAE AX $ Nylon 22 Nitrocellous®hol| #-2+4]7]
3, Y9 probest EA43} A7lch EAEE Byt vhe E4 7)Ao] ArRE ukg-dol A uke-A]R)
o X-ray 259 ARAFIAY, 71349 FRel webde el AR A 24 5 9ot
(Fig. 3). Probe §4 4] "PE AH&-¥ 79 714 ubg-3Ale| A== 2|7t probed] 7] H3to] £7}
T3k A, AAA A Erjslang FH o= vHiAls 4] QAHHPR, DIG, Biotin 5)& %
o] AH&-(3) &t tH(Fig. 4).

2. Al

Fig. 4. Detection of potato leafroll virus (PLRV) by dot-blot hybridization. Hybridized filter
can be detected by colormetric (A) or chemiluminescent (B) detection with different substrates
to anti-Digoxigenin-Apase conjugates.

Table 10. Field inspection tolerances (%) for foundation, registered and certified potatoes in
Korea

Varietal mixture 0 0 0

Mosaic virus 0.5 1.0 2.0
Leafroll virus 0.3 0.5 1.0
Other viruses 0.2 0.5 1.0
Total 1.0 2.0 4.0
Ring rot 0.0 0.0 0.0
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A7 AR F8 53 FAPCEE Al 48453) o)At 24 ZAbel 4 AARE el
AW T4 AAE (Table 10), 3 384 $idlell Sojobit AF DAME AARL2A AL 2h5o]
AR s "tk

AR FAEAAL 2960 98] o1FoiAw AR AS712E F 33]ell AA A=A AZAHA
AR oWF A AARE WA Fek 19904 RIS} 71 Aulr)E AAel s uole)
2 o]igo] Yolx] by E FAlel 9lort 1995 A AFES] BFFY ol Eo] HLHAE A
| 27310 15.8 had] BFF vl 5ol 2¢AS ] BAA 9] 410 AF-E 2= vl o 0).

ik
PN
A

H A

AR gepid) 2Hg2 W ulolelanel ARl WA (1)l 23 ool Akslel AE
A%D43 a7 AlshA Bek, wjeba ulelelam e A BAY SHAlE ob MAsA ot 7y
22 whEo] TR 47, 415K o] A4l whgelch. Tel7] AsAlE ulolehge) A g,
M ol &, Slddvloleian whlY, AFAsh ulolel2og WA, ok 4 lelels
o) bl S8 AHEshT Qid] WA Wb R o] 5 wby BRE ol-4shs Sabd %

A& AAA o2 FAstedok & Aeleh

1. HO|2ABQ| X|=

@ gAe : 39 (virus-free) N 7HAFE RHE7) $lslxE &3] vlolel~E dAEdd ' A &E
sH=d] PLRV2] F7-2 37.0-37.5°CE 304 A x| M2 75% A=2] ¥ A5&& ¥o|x
glon} thE wlelal 9t BEztadsl A9 nlo|| A Fiol wet B A3 vt k2] of
Foll Er}E uhg o] 83tedof gt

@ Aok ulolel 2ol ZHdH Al Edx|EE A vlolelzrt A Rxse] QA 471
ool i ulolgl A F4] Lx wr} AR Aate] whas) fel ZhAL Aufell A AyAg ek
(meristem tip culture) ZH7NA7} vlolel el 2hds FF] X g2+ FU% W
o2 d8dA glr}. 1952 Morel®} Martine] & ulekel] 28l Virus-free A 2] 2H&0]F A
A pe] nlolg|2v) gl 2AE Adksle] gl R|AdellA] wjdsls whiel ofzf 2heell
A B 3 ek wlolela 2] | ¥-E 73 At Virus-freeZ FA=T A AAR
Eoi7kch

2. Xgadofl 2|5t BiA|

AA S o gahe Hielle o ZAIZ) Qo AAR o= Al ol AM-sh= w2 A A
FZ9] oo} AxISoA Geizl F2 vlola]zel gt A FF2 Al AL v 32
t}(Table 11).



12 A2

3. S0 dio|2{AE YA
Zxptola) 2 v At 2 AREZ}H(Aphidae)d B3} (Delphacidae)?] S3o0] %L o]&
2 F57(Sucking mouthpart)E 7F a1 gl.27 ujolex AL v]%d<(non-persistent) =

£ T3 A (stylet borne)} d<(persistent) A F 2.2 ol Alch. 1 2ol WIF7F S8 A=

Table 11. Potato cultivars with reported resistance to potato viruses

PVY Chippewa R 24:413
Donna MR 65:509
Nordak FR 34:774
Red Gold FR 65:49
PVX Atlantic | 47:201
Monona R
Saco R 32:41
Hunter FI 40:275
Sangre MR
Rose Gold FR 65:325
PLRV Kennebec MR
Katahdin MR
Houma R 20:1
Red Gold FR 65:49
Rosa R 58:451
Jopung R

*Reported resistance reactions are I=immune, FI=field immune, R=resistant, MR =moderately
resistant, FR=Field resistant.

®References are to volume and page numbers of reports in the American Potato Journal. No ref -
erences are from other sources.

Table 12. The effect of chemical spray and roguing out

- 0 10.3 33
- 0 83.0 4.6
- - 132.7 17.0

*Treated.
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(chewing mouthpart)& 7}l %e] AEA YA wlole] =% vl laich,

ol & ZHgdulols AT WAIEl] s WA uol o7} wiNE 2, A AR o] o
Mo 2HE BE, o g 2iE e Al (isolation), N7A} EA M 27] o|HFAA 5
213 71FA Y AA, FRQIAA Az 27 ARAA, WA mulching Foll 27 LA
Ao 2 3E] 85 (escape), SHAAEE oak WiE TA] S0 Wy o= Sl dnloleiag W
A& o 9leH(Table 12). 53] o439 oe] A2l E A o= AAstonazn Ao Al vjols s
AQE WA A e hesiA T 8l vel dAlshe A ARzt dlgol tErkE Bolnt

4. HEMHSk= Hlo|2HAH| WA

FA A A Zol o3 A FE = nlolz A= PVX, PVS, PVM3} PSTV 5o 3lo™ 7hed- A}
o] opd Mol s AEA T AHE Tl AU el dhAg el FHARR] AR
oo A|A, HEe] kA, APA FF2 Al 52 whhe] alekll).

5. EUTOISHE HOIZ|AHO| U |
EofollA] AA)SHE 453} Fell 2o sk ulolelze FA7IR] Selutel oA A
2o} ye}r) = .

SEHMZEX MARIA JHM

AAAA R A7AE Pakshs F7blAe 25 SN2 A73RE A4 Al (Seed Potato Pro-
gram, Seed Potato Scheme)E 7FA|5. 9l ow] AAAA ] FA7F F7t, FA -, A, 73z AR}
33| So] 7 d ot slAR] UYE, AF, ¥EF 52 28] ekl d2 e e Alle]
Ak 74471 dlF-Eolck(Table 13). A ZAF A4ke] 7182 7|85 Ak o5 22 nf ok
o5 AATE o] FYFE FAF F A 4ol e mini-tuber WAL T FA AL ARHEIEH(12). T
#H 8 vl 2T Ao o2 AR FHFE 7 WAl siofste] AR AFH
Z¥ZH(micro tuber)$t FHFE oflauldle] mini-tubers thEkAbste] A7} AAPAAE 1~
3A] Zolale AT AlTE o] Al A4S B Eoa gle AR ot

Table 13. The methods of seed potato in major countries

Basic seed production Microtuber Minituber Minituber Minituber

Steps of multiplication 5 5 5 5~6

Agency (high grade) Goverment Government University, State | Seed company

Agency (low grade) Goverment Agricultural- Seed grower Seed grower
Cooperation
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ole) LE KZbA} ARAAS S B FHFe) FE} FHF 44, Ao n2 SAvhc ule]
2 A A7sh ARk WA E 3 AEA AAE B AR UG W, wlolsion
of HR AT S ET) BE WAL sIACE ¥ F2% A7)k Azt
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