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Sevtete] nFoA B vlojglAe 109Fe] ¢48A ded(FASF T,
1989), o] FolA fuatE vlEste AAMA SR Tl 71 FA7} H
= Hlo]l#8&E pepper mild mottle virus (PMMV, TMV-P1.2, TMV-I19)o]c}
(Demski, 1981). PMMVE 3159 FAE T34 AFE7 g #AEFAe
PMMV] A 1a HRFES 22X vi$ Fa3th(Kim 5, 1989). @ty PMMVE
WAEL7] Al PMMVe] g Eo] AR @2 @2iET Y Aol HFHott
(Boukema, 1977). nlo|#]x B7E nFFate] Ak 9 nlolgix iEHiE BHS
B2EHoZ 3] X PMMVE A&3A 2AE & U= 1H3L 3 A
ZQl Fdyio] HA3] QFdY. 2E5Y AEvtolg i KEde FE BHEE

st (enzyme linked immunosorbent assay, ELISA)o] Bo] o]& 51 g+&H)
(Falk®} Purcifull, 1983; Lommel &, 1982) ©] HE:2 nlol&] & fHRE 9 -89
FFREZ 2oe Z3o] AARH vk ko] B3sta vl 8o o] 9, ¥4
Hox AAe B AH(12-16A17h)e] Atk @ o] Aokt & g 1997). w
24 ELISAS f{&3le 152 PMMVE 4l - 2t A& 5 e 483
1 WY& Adstnat, PMMVE ARk EAS ZAMSIL RESHTAH A TG
9] & £/ HihEIHAE o]&% PMMV HAE A& 7Y

Pepper mild mottle virus

IFqA BiH tobamovirus= Bell pepper mottle virus, tobacco mild green
mosaic virus, solanum dulcamara yellow fleck-ob virus, mild dark-green
tobacco mosaic virus, para-tobacco mosaic virus, tomato mosaic virus(ToMV),
tobacco mosaic virus(TMV), Pepper mild mottle virus(PMMV) 5°] At (Brunt,
1986). PepMMoVEE Egl& PMMVE #XK, EY, 2 §& 53l A (44
g, n3d A 71 EAAIHE vto]g 2 F9 dhvto|th. PMMVE e Foze
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gl mxlol Zuto]l H A(TMV) S A8 =2 71(320x18nm) 7} ¢FZr =™, Capsicum
mosaic virus(&Z3), TMV samsun latent strain(9]=), TMV-p8(3t&), TMV-pl4
(3&), TMV-Adam™ TMV-Eve(ZX#H2), PMMV-S(2#]l), TMV-P(d£),
PMMV-W(el&g]o}), TMV-ZFRH (&) Tl tdst AlFo] B AcHH
5, 1989; Gebre-Selassie and Marchoux, 1991; Greenleaf et. al., 1964; Nagai et.
al., 1981; Pares, 1985; Wetter ef. al., 1984). T3t HZoll= LiLi, Lolo, Lsls Lals
BETE e 4579 tobamovirus WYE WEHIFFFAAY ¥hgo] we}
P1.2, P123 e 25 Bt} (Rast, 1983).

SEvety A 1994958 19979704 3 FWAlR 2FFAS] PMMV
LEEL Table 19| AH FAIZ 307) &S] FAoA PMMVe 98 £52
237}, EEE & PMMVE Hi HRES 785% T

Table 1. Contamination of pepper seeds by pepper mild mottle virus as
determined by gelatin particle agglutination test

Cultivar® Seed L;II:ZSUCUOH Harvest time 9% detection”
Seoulshilkkwari Buan 1995 90
Jorimkkwari Cheonwon 1994 100
Mannyang Chungyang 1996 60
Nokkwang Chungyang 1994 75
Kumyjige Dangjin 1996 95
Hansemkkwari Dongwon 1995 100
Joyang Hadong 1995 95
Kalakgimjang Hadong 1995 90
Kwangbok Hadong 1996 100
Nongwookkwari Hadong 1996 45
Sinbaram Hadong 1996 85
Cheonghong Haenam 1996 100
Dachonggun Haenam 1994 75
Dabok Icheon 1995 55
Dongbang Icheon 1995 70
Keosung Icheon 1995 90
Kumbong Icheon 1995 90

Kumjang-samho Icheon 1995 55
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Table 1. (continued)

Seed production

Cultivar” Harvest time % detection®
area
Oryun Icheon 1995 85
Daemyeong Kongju 1996 55
Sinjokwang Kongju 1995 10
Cheongok Seocheon 1995 100
Daejanggyeong Seocheon 1996 55
Daewang Seocheon 1996 60
Hyangchon Seocheon 1995 75
Jangwon Seocheon 1995 95
Jeoncheonhoo Seocheon 1994 95
Johong Seocheon 1996 100
Jonggajib Seocheon 1995 65
Taeyanggun Seocheon 1995 90

? Seed samples were obtained from the following five seed companies: Joongang,
Seed, Co. Ltd., Hannong, Seed, Co. Ltd.,, Hungnong, Seed, Co. Ltd., Nongwoo,
Seed, Co. Ltd., and Seoul, Seed, Co. Ltd.

b Twenty seeds per cultivar was used for detection of tobamovirus by gelatin

particle agglutination test.

S b E 2t e AR R FE L

e A (latex)= 237 §4 % (synthetic rubber)E AT-3te A M Fa=
£ol2 eE5ddE E# 2 d(polystyrene) KT F&ZOE AMRE 1 glct @
29 FHL FAMES 98 A44< Immunoglobulin GIgG)9 Fc chain®} 723}
A Azt 27)¢) el 28 A ukS-H (latex agglutination test, LAT)& nlolg] A
AAY A&, 84, AAY T 2L FHoZ Az BE A Enfolgxe] A
Aol AL&-Eojgto, volg 2] A=} BuErt B i, oA e RH s}
O ol 2 gl ol &HA EAT( ¢ A, 1995 Demski et. al, 1986). 18}
Ho 9723 oslH GF 8 A o|Fx9 EEE, Tween-20, Tween-80,
Triton X-1008} 22 FHGEHERSY TX7t etals9 dwize] A B2 33
& Foe AR o) ¥ F 2. 0)(Griffin, et. al, 1994; Martin-Rodriguez and Cabrerizo-
Vilchez, 1997), 71¥€ latexBt HIF°] 3 A7} & RH|FHE2E E4
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(carrien 2 ©]- & 3% g 2 A HAS Y3 Sol=& F/AE & A 2
g 1Y Ketog U AERE HHESA A = dde 2urk AU
(Fujikawa and Igarashi, 1988; Kawano and Takahashi, 1997).

BC BC PC PC NC NC

Figure 1. Agglutination pattern of high-density latex agglutination test (HDLAT):
BC; buffer control, PC; positive control(PMMYV infected pepper seed),
and NC; negative control{Healthy pepper seed).

A BdFoM e v Feel 2 Y2 high density latex particles, HDLP, HE
15g/cm®, ¥ 141pm, #RE)S 7Z&A% 7ZZAHDLPY] REFA A AAA
(stabilizer) 2 FE2 AM2-E £ Tween-803 bovine serum albumin(BSA), 1u}E2}+
el 28-214k-2- ¥ (high-density latex agglutination test, HDLAT)Z $j3%F 9+
IgG F=7F vlol & wHEE PAE 98 A A9, 58 S/HTE A
G A BfEE B9 vlold & wmIBREZE S8R, BYEHDLPS BES 934
= 005% BSAE =<9 SF+7F A7 AE At =3 HDLAT| 233t
AF AL 0.05% BSAE =AU FFHI9 borate 2 carbonate &4E o] &3} o]]
ovj, HDLPo| A@AA #HH9 IgG == 50 ug/mle]ATHAE v A &),

HDLATE 0| &3t pepper mild mottle virus & &

HDLAT & 33F2e] PMMVAZ &£38¢ A1 g9 ZAYS A8}
7] 913 PMMV 100% Zd=E de FFAH(HHE: 538 ABE AERA
WO FAMS At Table 201X F2F A=A H9 56 3] 471x]
bl ol AL 10fF A7 100%¢ PMMVAS &S Rk
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Table 2. Percent detection of PMMYV at each dilution of infected pepper seed
washing and seed extract as determined by high-density latex
agglutination test

Percent of samples with positive reaction (n=150)"

Antigen dilution®

Seed washing Seed extract
1 100 100
51 100 100
2x57" 90 100
52 66 79
573 45 71
5* 9 60
5° 0 40
5° 0 20
57 0 8
5% 0 0

? The original seed washing was prepared by soaking one seed in 0.5ml of
distilled water containing 0.05% BSA and 0.06% sodium azide for 1 hr at
room temperature. A hundred x££ aliquot of seed washings was used as
original antigenic solution, and then the remnant was homogenized and
centrifuged at 8,000 rpm for 5 min. The supernatant was used as original
solution of seed extract.

> A total of 150 seeds contaminated with pepper mild mottle virus were tested.

S8, AAAFAAN SASE Holg TFFAE vhste HARLE Hole
AA AT AN E FANSS RATRE PAS). li% H Fxte] vhy oA
) b o] 62545 Bl B ko]l PMMVYE 228 2L IAAgR ZE 13F
Zlo] Q' PMMV Y] F3] dy-Evto] fEdtes AL v, 28y 15354
o] PMMVE 223 A o] YR} 5% 3|4 Hol = HDLATO] 93] 100% 2
Zo] 7}58t7] W&o, 1FFAE MIREY e A5 4ol v 48 ol
o] IANZHES AAG AR BE AMEse o] A =¥E A FSE F Ao
Bo} FHE, 2EEA ] EAZE] ¥ Be g9 15F A PMMVE HA 37
A ME 100~200k1 B2 vhafsld AAshe o] Bo &g & & AUtk

23 Qe AL HDLATY 98 PMMVAZ A3 n3:Aitne 4389
2 ZAA3 7] 98 PMMVYl Adz2Ed TR (EH2E) A3 LA AH
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gm0 IS Rt ol AF YoM PMMV AEIAE ZAMEATH
Table 3l XX E et miaiEtgolAe PMMVE ZAE3A8Hul 4= 78,125
B2 Jebsa, 49 5-10/F FH QA 100%2] HEES B4t 59
AL AAdX BigtERRE] ot} 2% sodium sulfite® $-7-3F A5 ZA| Y
S AFEEE 99 2L FHinERAAE PMMVE Z&3 AEo] Jhesta A
E vAZE). wglX HDLATO A48 339 TS ARdde =4 2%
sodium sulfiteE 3-G3F A8 ZA NS AL L3t A o] vlEH3 3t}

Table 3. Percent detection of PMMYV at each dilution of infected pepper leaf
extract as determined by high-density latex agglutination test

Percent of samples with positive reaction (n=100)"

Antigen dilution®

Leaf extract Leaf extract
of seedling(n=30) of adult pepper(n=70)

51 100 100
2x5! 100 100

52 9% 82

573 66 81

5* 30 57

57° 22 51

5° 11 29

57 11 14

5% 0 0

* The original leaf extract was prepared by homogenizing 1 g fresh leaf in 1ml
of distilled water containing 0.05%6 BSA, 0.06% sodium azide, 2% sodium
sulfite, and centrifuging at 8,000 rpm for 5 min. The supernatant was used as
stock solution of original extract.

A total of 100 pepper leaves infected with pepper mild mottle virus were tested.

£

HDLATE= PMMVY Z&7%7l & ¥ oyl =3o] HAEa, @Ak
e A9 Holgjx ZHAo] tedtr] wjFd, violEla MERnFEA R 4
el AR LS v Eee PMMVAZYTFEZ] & & o
T &% Z2 dFY Als A4 v AnFoln AAFHA Adubgolely A
zZr g},

&
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