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One hundred Capsicum accessions were screened for symptomatic response and resistance to Tomato spotted
wilt virus-pb1 (TSWV-pb1). Symptom and its severity rating were checked by visual observation at 9, 12, 14,
and 45 days after inoculation, respectively. Enzyme-linked immune-sorbent assay was performed all tested
individuals on non-inoculated upper leaves after the third rating to indentify viral infection. Leaf curling was
predominant in almost susceptible individuals of each accession. Stem necrosis was most frequent in wild
species while yellowing in commercial hybrids and Korean land race cultivars. Ring spot, a typical symptom
of TSWY, was rarely detected in some of a few accessions. Different levels of resistance to TSWV-pb1 were
observed among the tested accessions. High level of resistance was detected in 4 commercial cultivars of Kpe-
35,-36,-57, and -62, and 8 wild species of PBI-11, C00105, PBC076, PBC280, PBC426, PBC495, PBC537, and
P1201238 through seedling test by mechanical inoculation.

Keywords : Chili pepper, Resistance, Tomato, Tomato spotted wilt virus

EulEubd § Z2ulo] 8] 2(Tomato spotted wilt  virus;
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Y &30l o] &5 JrtH(Boiteux2} Avila, 1994; Boiteux,
1995). H]& Taw FAA7F £99 A) 928717} Ty
=51 JAIRE, 199258 H2bd (Boiteux®} Nagata, 1992),
FolxJolL}(Hobbs 5, 1994), o|&&] o} Roggero 5, 2002),
2~¥) ¢l (Margaria 5, 2004), &5*(Sharman®} Persley, 2006)
NME Bw AFEE FES= ME TSWV Al 1

L |

oo



60 -

olgd -

oled -

ATk eyt 200390 22 TSWV A= A
4E Hole ECU973%Ete AMZe ILF Aol
chinenese T F N4 A = A5 (Cebolla-Cornejo 5,
2003), ©]3% @ A7} Fubs] F& s ok v,
FUH A= g TSWVZE FF2 o2 s E A
Aol q EF L= oF TSWV BA T77t 853%=
-9 gxpAel AoE HIEY Ob}(Kim 5, 2009), I
o] TSWV A& A= ‘:"‘o}oq TSWV A4 A&
IF S-S fg A8 glotol| ofFFo] Tt wekA 2
Aol = =l Al %%?«l TSWV A3 2AE

3l TSWV 3l 7HedS A8k, W TSWV #8
F(TSWV-pb1)ell thgt 5 FAAde] A3 7t o
At

o

ELRTE

AR A5 g nlolgx FeF. AlFelA djEE A
& 3F s FFI FWANS 5T B 3T FHSE
A& AR ABE o]ttt viol# L E2F(TSWV-
pb)E A71% FF ddle] TSWV 24 33 7oA
B3R 0M, Nicotiana rustica®] 23 & Ad =4

A7 FY EFe Bl A st HELeR A}
a5}

vlol#] & HFE. TSWV-pbl HEA] L5 N. rustica®l
A HA o] YelUR] ek /A7 Ao BESE ELISA
HAAAAM WS BAT W2t N. rusticadll X T
LI e AAE FRisks Ag BApola 45 v
& 98 HEAEE ARG 749 o 1g°ﬂ 1%
sodium sulfite’} $HFE 02 M A4 (pHT7.4)S 3ml
< A7Vt HAAPER EH 3 v Algoll s =
Tt ilrﬂx] 43& o83t AFsATh Ehel 12‘3}]
M= Je 315 Yol Carborundum(600 mesh)S-
= 6‘01 e she o oA S 23 Tt 7?*1'3
A dETFE ”Jélﬂ ek e 15 F
ZukE2 FAEIEA, FEE A _5, 3, o 2o
Z}7} 28°C(+3°C), 16A17F 2l
ol A Ajustaict.

WA 9= g ulelg = AA. HEHE shAe ¥ A
= AR AETF NS +AH o= Frrst
A = p:

S =

B2 Aasla A5 2000A2 Frbskgh ¥
‘%l_

%

5
:|o

4T o g o dlo ox

Aol - HE - SAE

o]F Aol iR & ATNE wE Feh Feks
g shdel o]t Hetoerw WA 1 oFE #Fdl
A, A E TSWV T kits o] &3te] G4
AW(ELISAYE radste] whole]= 2Hy 58 HEH 2
2 #ES T T3 ELISA AN S90S 13l
AeAle 2 sl oyt 287 FEl2AdA A
S A WHALR AE 8 5to]

s #Es7u ELISA
9 GR2 A gl
8o AME-8 ELISA 74 Ax= o8 2} 1g9

9 A 85 v)'d B-A]9] Y3 hand-held homogenizerZ v}
A o 0.1 M ¢ arbonate(pH 9.6) ¥FN 1m/S 7t
shal HEEA 8] A9 E Fe § FEgA HE oI
o FAL AAETE twbeol] 713 8,000 rpmo A SE
7 AR T TS 12 A S 4°Col A 8A]
7F 9k 432171 ELISA plated] 100 w2 #7113 36°C
o 4 3A17F FoF A x|akth A& H(0.05% Tween-202

0.85% NaCle] 5o} 1= 0.01M Tris-HCI, pH7.4)0.2 Wt
S-S 338] FAMIEFAL 200 p/e] blocking &8 (A2 A +1%
Bovine serum albumin(Sigma, A7080)% 37}t 36°Cell
A 4037 A sEATE AA = A& (A A < +0.1%
Bovine serum albumin, Alkaline phospatase conjugate

IgG)Oﬂ 2/\1@ Hk-3-A171 ¥ FAST pNPP(Sigma)S 37138}
o] AAIZ o, ARESS [A]ZE o] Fo] 405 nmo|A]
A %—%Xé STk volgl s e e AL AR
o] FHE k2wl oS FHoE A=EITh
dot o nF
TSWV B3 3. nlolgjze] h® AEA A

3.

e BAS Z9E veld ke F/RE d5ske Ve
o] stz &g Atk FHelM = TSWV7E €
9} 2) 7K Capsicum annuum var. Grossum) 137} 321 of| A]
A sk 71954l BIHAI(Kim 5, 2004), B2
Z7] AFolA 2 dFA I ol F 3}, A5, & AL
AHE 5, 2005), AFHA vT AN, #AY b5
APy, SHEE(E 5, 2007) Sl ®ig bt gl
et o AFNH S IFENE ofue} Thekg A=l
A TSWV7F frashe ?ﬂﬁé

B AgoM e =+
5, AR, 78 FHSS Wdes TSWVpbloﬂ EH?‘&
HAATAE S AT 29 129 dRE —ir‘ﬂ
Aol wolel A8 HERS W, HF 9d X
A FFelA B o] A=, FAIF L5
< A FHESF, o 99, 2ol #3}, 2734 ¢

PN
g 5



61

Fig. 1. Symptoms by TSWV-pbl infection in pepper accessions were typical multiple ring-spots (A), leaf curling (B), malformation with
typical multiple ring-spots (C), severe yellowish mosaic with ring spots (D), vein clearing (E), yellowing (F), systemic necrosis with
necrotic ring spots (G), and bud necrosis (H). Photographs were taken at 14 days after inoculation.
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Table 1. Symptom and resistance of commercial pepper varieties to Tomato spotted wilt virus-pbl

Days after inoculation
Code

Symptom

Days after inoculation
Code

Symptom

9 12 14 21 4l 9 12 14 21 41
Kpe-l  CurLM,RS,VC,SL 0° 0 3@4) 4 5 Kpe32 VC,SL 0 0 03 3
Kpe2  Curl, VC 0 2 55 5 - Kpe33 Cul,VG,RS,SL 0 0 00) 0
Kpe-3  Curl, VC, RS 0 3 44) 4 -  Kpe3d VC o 1 1y 1 -
Kpe-4  Curl, SL 0 0 35 5 5 Kpe35 SL 0 0 00 0 -
Kpe-5  m,SL 0 0 02 2 3 Kpe36 SL 0 0 00 0 -
Kpe-6  m,SL 0 0 13 3 4 Kpe37 VC o 1 1y 1 -
Kpe-7  VC, TN 0 0 25 5 - Kpe38 m o 1 1y 1 -
Kpe9  Curl 0 0 13 3 4 Kpe39 VC o 1 1 1 -
Kpe-10  Curl, Y 0 3 33 3 4 Kpedd mM 0 0 00 0 3
Kpe-11  SL 0 0 02 2 - Kpe4l SL 0 0 00 0 4
Kpe-12  CurbM,VC,SL,Y 0 1 33) 3 4  Kpc42 M,SN,SN,D 4 3 24 4 5
Kpe-13  VC 0 4 00) 0 - Kped3 Cul,SLLVC,Y 0 1 33 3 4
Kpe-14  VC 0 4 00) 0 - Kpedd Curl 0 0 15 5 -
Kpe-15  VC 0 5 00) 0 -  Kpeds Curl,RS 0 0 02 2 2
Kpe-16  VC,D,SL 0 1 24) 4 4  Kped7 mM 11 35 5 4
Kpe-17  Curl, VC 0 3 55 5 -  Kpe48 M,SL Y 0 0 15 5 4
Kpe-18  Curl, SL 0 2 25 5 5 Kpe50 Curl,RS,C 0 0 24) 4 -
Kpe-19  m, SL 0 0 35 5 5 Kpesl mM 0 0 34) 4 4
Kpe-20  Curl,VC 0 2 35 5 - Kpes2 mM 0 1 22 2 2
Kpe-21  Curl 0 0 1(1) 1 -  KpeSs3 Cul,MY 0 0 03 3 4
Kpe-22  Curl, SL 0 1 34 4 4 Kpes4 D 0 2 22 2 -
Kpe-23 M, SL 0 2 25 5 -  KpeS5 SL 0 0 00 0 1
Kpe24 M,Y 0 0 23) 3 -  Kpes6 SL 0 0 00 0 1
Kpe-25 m,SL,RS,Y 0 0 02 2 5 Kpe57 SL 0 0 00 0 -
Kpe-26 M, SL 0 0 25 5 - Kpes8 D 0o 2 22 2 -
Kpe-27  Curl 0 2 24 4 - Kpes9 D o 1 1y 1 -
Kpe28  Curl 0 2 24) 4 -  Kpe60 SL 0 0 00 0 2
Kpe-30  VC, SN 0 1 13 3 - Kpe6l VC o 1 1 1 -
Kpe-31  VC 0 5 000 0 - Kpe62 SL 0 0 00 0 -

*The number of infected individuals by visual observation and ELISA (parenthesis).

Five individuals per each variety were inoculated with TSWV-pbl. Virus infection was checked by visual observation at 9, 12, 14, and 41 days
after inoculation (DAI), respectively. ELISA was performed for virus infection on non inoculated upper leaf at 14 DAI. Abbreviations; Curl (leaf
curling), D (dead), m (mild mosaic), M (mosaic), RS (ring-spot), SL (symptomless), SN (stem necrosis), TN (tip necrosis), VC (vein clearing), Y

(yellowing), and - (not tested).
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Table 2. Symptom and resistance of wild and domestic peppers to Tomato spotted wilt virus-pb1

. Days after inoculation . Days after inoculation
Code Origin Symptom Code Origin Symptom

9 12 14 21 41 9 12 14 21 41

Jejujarae  Korea M 0 0 1(Hh* 1 - PBCO76  Taiwan CS, Curl, VC 0 1 55 5 -
Banweol Korea Cul,M,VC,SN,Y I 4 55) 5 5 PBCO076 Taiwan SL 0 0 00) 0 -
Gosung  Korea Curl, SN 1 1 43 3 3 PBCI49 India Curl, SN 2 4 45 5 4
Chilsung Korea Curl, SN 1 0 00) 0 - PBC280 Mexico SL 0 0 00) 0 -
Daewhwa Korea SL 0 1 55 5 - PBC354 Indonesia Curl, SN 0 0 22 2 2
PBI-1 China Curl, VC, SN, Y 1 4 3B) 3 4 PBC380 Indonesia Curl,m,M 0 1 34 4 4
PBI-2 China Curl, SN 2 4 55) 5 - PBC426  Taiwan SL 0 0 00 0 -
PBI-3 China Curl, SN I 1 33) 3 4 PBC495 Indonesia SL 0 0 00 0 -
PBI-4 China Cur,m, VC,Y,CS 0 2 45) 5 4 PBC537 Indonesia SL 0 0 00 0 -
PBI-8 PhilippinesCurl, D 0 0 34 3 4 PBC602 Taiwan  Curl,SN,D 2 2 44 4 4
PBI-9 Korea Curl, SN 2 3 4@ 4 4 PBC6I5-a Taiwan  Curl o 3 1(H 1 -
PBI-10  Korea Curl, M, SN 4 5 55 5 - PBC615-b Taiwan  SL 0 0 00) 0 -
PBI-11 Korea SL 0 0 00) 0 - PI159261 Turkey  Curl 0 3 44 4 4
PBI-12  Korea Curl, M 0 2 33) 3 - PII59266 Turkey  Curl, SN 4 3 55 5 3
PBI-13  Korea Curl, SN 3 5 55 5 - PI69122 Turkey  Curl, SN, D 0 2 23 3 4
PBI-14  Korea Curl 0 1 33 3 - PI178847 Mexico Curl 0 5 55 5 -
PBI-15 Korea Curl, M 0 1 55 5 - PI201234 Mexico  Curl, SN 2 3 44 4 -
C00104  Malaysia Curl, m, M, CS 0 1 44 4 - PI201238 Mexico SL 0 0 00 0 -
C00105  Malaysia SL 0 0 00) 0 - PI260549 Peru Curl, M, SN 0 4 33 3 4
C00290  France  Curl, VC 0 2 34) 4 4 PI438559 USA Cul,M,VC,Y 0 2 205 5 4
C00679  Guatemala Curl 0 0 33 3 - PII23469 India Cu,M,VC,SN 3 3 34) 4 5

*The number of infected individuals by visual observation and ELISA (parenthesis).

Five individuals per each variety were inoculated with TSWV-pbl. Virus infection was checked by visual observation at 9, 12, 14, and
41 days after inoculation (DAI), respectively. ELISA was performed for virus infection on non inoculated upper leaf at 14 DAL
Abbreviations; CS (chlorotic spot), Curl (leaf curling), D (dead), m (mild mosaic), M (mosaic), RS (ring-spot), SL (symptomless), SN
(stem necrosis), VC (vein clearing), TN (tip necrosis), Y (yellowing), and - (not tested).

Table 3. Effect of inoculum concentration and growth temperature on the resistance phenotype in commercial and wild pepper accessions
to Tomato spotted wilt virus-pb1

Treatment®
Code Low-Low High-Low Low-High High-High
Kpe-17 3/20)° 17/21) 3(22) 11/22)
Kpe-35 2/(20) 16/21) 8/21) 19/22)
Kpe-36 9/(22) 13/(20) 5/(15) 21/21)
Kpe-56 121) 19/21) 9/(20) 14/22)
Kpe-62 1/22) 17/21) 1421) 13/23)
00105 7/21) 15/22) 2(25) 10/(19)
PBC426 421 12/(19) 0/(0) 12/(19)
PBC602 121 12/21) 1/23) 15(22)
PI178847 0/21) 13/22) 3/23) 5/22)
P1201238 6/21) 9/(20) 4(23) 12/(22)

*Inoculum was prepared from N. rustica infected with TSWV-pbl. Using a pestle and mortar, the infected leaves (1 g) were macerated in 3 m/
0.1 M Tris-HCI, pH7.4 supplemented 1% sodium sulfite. After filtrating the extract through four-folded clean tissue papers, the resultant was used
as high concentration inoculum (g/3 m/) and diluted three times with the above same buffer for low concentration inoculum (g/9 m/). Twenty
individuals per each accession inoculated with the virus were grown at different growth conditions (low temperature for day/night of 24°C/21°C
and high temperature of 28°C /25°C). The left and right sides of dash (—) indicate inoculum concentration and growth temperature, respectively.

®Virus infection was checked by sandwitch ELISA at 14 days after inoculation (DAI). The left and right sides of slash (/) indicate the number of
infected and tested plants, respectively.
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