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ABSTRACT

This study was conducted to establish the stable production system of root and tuber

crops. The results obtained are as follows.
As a result of antiserum specific test of PVY and PVX in potato virises to develop
Immunostrip, there has been no response to non-specific immune. It turned out that as
for the virus infection rate of D. alata, that of YMMV was 56.8%, which was higher than
that of JYMV by 21.6%, and that 46.7% of ChYNMV from D. opposita genealogy was
infected. It is predicted that virus infection would be spread since it is reproduced
through the trophoplasm, and thus it is urgent to develop technologies for healthy
seedling production and to establish the examination system.

Apios(Apios americana M.) that is herbaceous climbing plant are studied on physiology
as a new crop in the east coast of Gangwondo. Apios is suitable for growing in low
regions than in high as alpine regions. As for the sprout of apios, it is thought that the
storage conditions of 15C or higher and 95% of relative humidity for 15 days or more
is effective. Also hermetic storage of tubers in plastic bag for drying prevention is a

better way to store them.
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2. M= LU gy
<AAF-FA : AF vpolF & A8F Jdre &Y >

(A1) #FA Fa Hlelg s A8 D7 E A

= AR A Sk Blo]lg£Ql PVYS] thet immunostrip AEIGF7IES 723830
HAFS ool Fatratola S48 Hole o¥JSEHE PVYE o,
2 g gl HE: st PVYE T4, HielH s &FEA, Fde e, E(
white)oll 43] FAlste] FEHFS ARt AFE FEAHE HFo|HIE B AUtE
F IgG FAE sIAth ©] PVY IgGE  &AAZ 3t ImmunostripS A &3t ch 3,
PVX9 immunostrip AZ}tel= E oA HF3sta I HE o] &3tk immunostrip 7|1 E
A zol= Ao FYAHD 40nm)E ZAFste Tzt
com)S. 2 F3&rt. PLRVEY Jds fefr= &
o] DAS-ELISA (enzme-linked immunosorbent assay)7]|EE A
83 IgG AAE 95t 1gG GA| 7] E(PiercerHhE ©]-8-3FH L
N GRH EA(ALP)S o435t Das-ELISA7IES AZatglt. 7
(PSTVA)9] AAS 938ty += PSTVd Fast RT-PCR Kit (PLUTOSAHE ©] 83}t

=
T & Eolv #WH(www.bioassayworks.
ol Ae FIHS o] &t

alata) 74, S H(D. opposita) 63, 123l FL1AwKD. opposita) 3 & 1405F°]t}. RT-PCR ¥H3-&
et 27| E(Bioneer kit)o] vl el ot FHIEAT w2y A=

o Zefolm] ME(Table 11) 3uls} B 12012 A7tk A719% 27 RT-PCROIA
SZ9 ANBEH v1AE 47 5ul A 1.0% gel(EtBr 3ul)oll 2o} 100vE 3083+ X33tk
v} WMEZ7)E YMMVE 345bp, [YMVE 241bp, ChYNMVE 252bp itk Al2e] 7+l 3
e FAE Ao Mes hdddA vt Hlaste] W ek



1) RT-PCR Z7(YMMYV, JYMV)

1 cycle(50C 30min, 94C 2min) — 2~36 cycle(94C 15sec, 45C 15sec,
72°C 30sec) — 37 cycle(72C 5min)

2) RT-PCR %7 (ChNMV)

1~34 cycle(42C 30min, 95C 2min) — 35 cycle(95C 1min, 57C 1min,
72C 1min)

<AR2AF-HA : FHAAG AF ALSZHE ATATF >

A8 1) ol 2~ PGS 9 Ao ALkd 173

B OAFe 20115 201274 HA(FS, 24m), FAZEA(FA, 450m), 1 BA(FF,
600m)°ll A AthE 2 FPFstHth HPAFLT L d =(Red-vine) Al 5 & XHHH%7MW o}
o] &3t Atk A WHLE 39 x ol HHFS AEste 39 2097 259 AWEE =Xof| A2
Atk AAYEE 70x30emZ 3te] SAHlY HAAEE A AR S TS 2
& FAR BAFEF o 108 skeol 75 F RS9 7S AN AT

R

(m‘ﬂ 2) obl 22 A AZRHE T
57 7% ofMes ARBR AW et AU e,

3 ALARTAC), wA FA
FoA 119 119 109 ¥ 129 29 09W0NAA 2% AZAAG, naEe vy,
T, 2AZERs, Pt 5 Aeistel AF F Pobs ¥ WolraASE AT

A1E 3) oflg 2 Wolg FgS 9% 34 7
Wolxe) S 93t ged5r]e IFAZAST 2= 15T, 20C 2 25C, AUNEEE 50%,
70%, 90% S Z3sle] A gstach A 7|7 0L E PO FAR S-S AlF 29 2}

3. 21t & 1&

<ANMARZGA : AF vlojgl = AL8F Adr|&s Y >

A1 1) A F8 vlolg s A8 IAG7E

A& E7] E (Immunostrip) 71 & Z2 o] &E PVY 9 PVX 717t &8 A gk 5o
A AR A vEo] ¥EgS Holx| Zoutt. wetA o] FAEH FAE o]&3te] AHHT

506 % M. Alg@HA7ADL



T3k PLRV &S 9 3}01 Das-ELISA™ & 2 % E}Oﬂ TH1#3).

virus conc.

a9 3. PLRV &d %3} nlo]g)2 59 ELISA 3 X
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(N7 2) o} F2 ulolals ®el, 54 2 v
NGZANA vhol#2 o] g 2AAT} 9o Awe] A AL 29 A} W
B EoR Aol

BEHAAHTE 1). 2 27], 9 B AAFANE AA7}
A=A Potyvirusoﬂ ZdE v FEAHA S8 SR R L LA
“d(vein banding), 91¢] F3}(yellowing), &% K (mottle), ¥ =¥H3 (chlorotic spot), ¥ =
= (crinkle), | AFHHA (necrotic spot)s o] U H{Odu -, 2001). Al EZAAA=
potyvirusell &3t= YMMVe] ZHAHE F2rte oA €& = matol=9 HYPZ S

Z4e BT 5 QAT o 4L £18 520 RE AFAA FEo Aok Ao
U g 9Isl ekt Aleman $2003) mhe] wheldsd YMMVE A AAZOR
MASA oMUt Rustged FAAAE ol I AN Fdse FAARL 2
o

o2 FHHEh ChYNMVE 99 Uz}o] =23 37 FHAMHS sl 78S Qo)
A g=vhal 3% th(Fukumoto, 1978). Y A= 660nme] AMdE o2 & o3| Bl g4H3
o= "dﬁ}ﬂ% 574°l gt Kang 7(2003) ol A XHHHH % o)

4= b

o=

57—'5‘}9\9\‘:]' i"“‘ﬂ"ﬂ/ﬂi D. OPPOSltIZ«] °]°ﬂ"1 J’V‘}H}@J tﬂ7&l° *ﬁ]ﬂ] oz ]'?:_L T AR

(2" 1). v vrolH 2 3F g 2xF FAA IS HAF Ay F2ekY] vlole s oy &S

YMMV7} 56.8%Z JYMV 21.6%ETH =3ko™ ChYNMV+= D. opposta AlEollA 46.7%= 1}

EPATHEE 3). Fold HAE o]&3te] WA stE vt AISAY HCEE AEHHOF nHt

ozl olWol S e otk meb FHIR ANL A% WAIE AL A
AAQD A A" FFH0] Al 2oz foEn

a" 2. 13 vpol & A EF BA )

¥ 1. vl "loly 2 3F 7HE8(12)

A & YMMV JYmMV ChYNMV Total infection rate
D. alata 56.8 21.6 0 62.1
D. opposita 0 0 47.6 47.6

(A9 3) A& FAAd %
EAEATLAN SATY FA ATES FeE Fo oupolyX 4F(PVY, PVX,
PLRV, PSTVd)# Hpol&ol=g dstint. 4L 72482 Ade] o4& 7tst
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o AFHAALE 3oy, ASAL @ SAAEY] AIEFL A{F7)d dAFHE A8E
AF F 2z ALAGE 2AAEAY. A ZAY ASAdAY e AIEFAAE FEF7F QL
Aom FAASANE o|HF glo] FxsItt
E 2744 AL 2 SA4A5Y 2A 4%
A S Aw SAASE
3 A4 7|82 E .
T AR 184F 2, 34 ANRBE, 57
N8 22074 45074 70074 2004
12 B4 89l 221 1z WA 3
4 2] B} =N 2= AN - 1
7\:1 be} O]ﬂ %jTZ:I ]' %jTZ:I ]' /‘]E_iH—iA 25<]- /‘]E_iﬁ—iA
1974 Aet FHEAGINE FHEIAGINE
20 At RT-PCR RT-PCR ELISA, RT-PCR ELISA, RT-PCR
& AE(%) 0 0 0 0

<A2A F-HA : FHIAY M7 AL
(A1E 1) ok AL A
ofgl e 20 FHEL AUt & F & e AFES Byon MU n@dA7t A

B} oF 6UYAE =2 #

Aotk A FFFE PAA|7F 932kg/10aE 7P Bkow FIALFTE 2082g2
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(%) (2.9) (2.9) (2.9)
Ht 2 72.1 711 8.17 10.23
Z27EA] 67.0 7.15 8.23 10.25
A 60.5 7.17 8.25 10.10
E 4 AUE A
25 F3A3F A X (%) 25 AESFY
- (&/5) 1go]3}  1~5g  6~10g 10gol4  (kg/10a)  (kg/10a)
HA] 208.2 15.5 63.9 14.8 5.8 932 732
SAA] 185.7 22.7 56.3 15.8 5.2 699 529
LA 158.9 26.5 52.1 149 6.5 623 460
IRESE NZ  AA 1g ol
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FAZIZE T obm o) gt AGABAN AF F Wolds A A Ha Fae
o A>ALAZI>Z2(FL) €2 Fxsdith ofve s BagRY Wotee wid
Ma7t & 5 BE AZEANA 758~885%F 7HE wA dEETh o3 ozl
ot TA AR T 55 fAS BHI Bl sle AR ARHY & AN wid
& ol &% Hygno]l /Mg A Ao AztdEn
3 5 AZEA mE Wobs (1 %)
B A 787
Fe(Z) AEAZILEATC) - A%

Hd 75.8 82.7 88.5

z o 225 74.2 915

A 2 Eup 455 78.8 e el

%o} 0.2 0.8 62.2

(NF 3) bz woks S AT HF TH

g A FHots A ofy e &4E TS| HAst] AHlolEAM 2 B F&
2 Woles 2AG A 7%*% Hote A oﬂfﬂ A% FFol

Aoz Vehgth AUSE7F 90%
H WBolihodre AF 52101]"1
oo 5 &

T 15T o), Aulsx 90%011*1 FHo}ste] o]
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o & oy nE

6 2 ¥ FE o E Wolg H Wolhgds (%9 = %, &)
Lx(A89¢
}A%xA ( )
15T 20C 25C
&5 50% 22.1(25) 10.8(19) 5.5(13)
7 70% 69.3(23) 64.3(15) 55.4(12)
7 90% 82.3(19) 87.7(13) 85.5(12)
4. 8

<AIAF-FA 2 A7 vpolE s 483 Jdrle FY>
(A1 1) ZA Fo woly s A84 AT E A
7} A& G E (Immunostrip) 7|E A2 o]&® PVY ¥ PVX Ztzt & Ao g

5ol A4 23 Bl5o] w2 Holx o=
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U Az e Jwe 98ke] PSTVA Fast RT-PCR Kit (PLUTOSAH$E Plant RNA
Extraction kit (INTRON)E Zgsle Wi oz obgzol AdyS d3sae

7} 12 =& BRSO & 2z §A4A AT
Fanle] vloleiz o &L YMMV7) 5
D. opposta AlSolA 46.7% = e

(" 2) v F2 vl e, 54 2 9% A
zw A7} o vlol s 3% #lE
8%Z JYMV 21.6% Xt} =3ko™ ChYNMV=

_l

rlo

(18 3) A AL @ SHATE HholE st wol o= 4
A FAAD D NEAE 5 wteld s 29A% 49T AN

\%

ARIA : BARAY AF ALFHE AL
(M8 1) ok o PPN AT AE A AY
b AW AR WA 833kg/10aE 7HF Sl B
G At B 5 B A% R FFl BYSAON FAA olsh Auel FFsee

alle

(18 2) o}sl ez BA AP 79
A ARPRE TS olEF ATl M FEHAE

(M9 3) ot¥ e wjobE F
7h otml @2 wWotz e &% 20T A

71=9. 2008. A1 ¥ A7 B LA, P527

71%. 2010. Al AFEILA. p256
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