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Resistance of Chili Pepper Cultivars to Isolates of Phytophthora capsici
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Abstract: Resistance of one hundred commercialized cultivars of chili pepper to four isolates of Phytophthora capsici was evaluated
under controlled environmental conditions. The cultivars are commercialized as resistant (59%) and susceptible (41%) to Phytophthora
blight in Korea. Mean disease severities of the cultivars on P. capsici MY-1, KPC-1, JHAI1-7, and KPC-7 isolates were 37, 55, 60,
and 74%, respectively. In addition, 38 for MY-1, 48 for KPC-1, 56 for JHAI1-7, and 76 cultivars for KPC-7 showed susceptibility.
To P. capsici MY-1, the weakest pathogenicity isolate among them, 59 cultivars represented high resistance. By contrast, only
six cultivars showed high resistance to P. capsici KPC-7, the strongest isolate. Furthermore, resistance of most cultivars except for
three cultivars was negatively correlated with the virulence of P. capsici isolates. And isolate-specific resistance of the chili pepper
cultivars could not be found. Among them, six cultivars showing resistance to all the tested isolates were selected for further
study. The development of Phytophthora blight on the six cultivars according to inoculum density (5 x 10* to 1.5 x 10° sporangia/pot)
and incubation temperature (25 to 30°C) after inoculation of P. capsici was tested. Resistance of the cultivars to P. capsici KPC-1
and JHAI1-7, moderately pathogenic isolates, was hardly affected. But to KPC-7 isolate, the highly resistant cultivars showed
susceptiblility or moderate resistance when the seedlings were inoculated with inoculum density of 1.5 x 10° sporangia/pot
and incubated at 28 to 30°C. From these results, it is likely that resistance of chili pepper cultivars to Phytophthora blight is

affected by the virulence of P. capsici isolate.
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Table 1. Resistance degree of one hundred cultivars of Capsicum annuum to four isolates of Phytophthora capsici'.

Isolate of P. capsici

Cultivar Triat Mean
MY-1 KPC-1 JHAI1-7 KPC-7

PR-Sinnara R + 0.0 R" 0+ 00R 0+ 00R 0+ 00R 0.0

Muhanjilju R + 0.0 R 0+ 00R 7 + 11 R + 58 R 2.5

Sinsegae R + 00R 3+58R 8 £+ 13 R 0+00R 2.8
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Table 1. Continued.
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Isolate of P. capsici

Cultivar Triat Mean
MY-1 KPC-1 JHAI1-7 KPC-7
Tantandaemok R 0+00R 14 + 19 R 0+00R 0+00R 3.4
Kunkaeilhak R 0+00R 5+71R 0+00R 10 + 14 R 38
Dokyacheongcheong R 0+00R 10 + 14 R 0+00R 6 +79 R 39
Ilsongjung R 0+00R 5+71R 0+00R 23 + 33 MR 7.1
[ldungkongsin R 0+00R 5+71R 0+00R 25 + 35 MR 7.5
Chunyunmanyun R 0+00R 2+21R 7 + 94 R 25 + 7.1 MR 8.3
PR-Power R 0+00R 0+00R 3+47R 33 + 20 MR 9.0
PR-Oulim R 0+00R 9+12R 5+71R 25 + 12 MR 9.6
Kiribpaksu R 0+00R 12 + 16 R 0+00R 35 + 49 MR 11.6
PR-Kummaek R 0+00R 5+71R 10 + 14 R 35 + 49 MR 12.5
Kataguruma R 2+21R +71R 18 + 26 R 25 + 35 MR 13.2
PR-Whanhosung R 1+17R 13 £+ 58 R 14 + 15 R 24 + 27 MR 13.3
Heemangbong 0+00R 19 + 26 R + 47 R 35 £+ 40 MR 14.2
PR-Manidda R 0+00R 10 + 10 R + 58 R 42 + 40 MR 14.7
PR-Sangsaeng R 0+00R + 12 R 15+ 71 R 55 %+ 64 S 19.6
PR-Yuljung R 0+00R + 00 R 15+ 21 R 67 + 47 S 20.4
Ilinja R 0+00R 12 + 11 R 16 + 15 R 58 + 6.8 S 21.3
Ahnjunbelt R 0+00R 11 + 11 R 44 £ 7.7 MR 30 + 17 MR 214
Sunkuja R 0+00R 18 + 25 R + 13 R 60 + 44 S 214
PR-Mansae R 0+00R 21 + 19 MR + 40 R 63 + 33 S 21.7
PR-Kusang R 1+17R 27 + 91 MR 13+ 11 R 50 + 32 MR 22.8
Yeokganghongjangkun R 4+75R 22 + 20 MR 21 + 22 MR 43 + 26 MR 22.8
Bulsaechul R 8 + 13 R 18 + 17 R 34 + 57 MR 33 + 12 MR 23.3
Baerota R 4+ 49 R 32 £ 71 MR 18 + 21 R 45 + 21 MR 24.7
Bakjangdaeso R 0+00R 10 + 17 R 5+ 68R 91 + 53 S 26.7
PR-Jijon R 3+58R 30 + 32 MR 32 + 11 MR 42 + 29 MR 269
PR-Daechon R 0+00R 28 + 11 MR 18 + 1.8 R 63 + 38 S 27.3
PR-Ukmankum R 0+00R 42 + 26 MR 22 + 24 MR 47 + 47 MR 27.5
PR-Sanghanka R 2+40R 33 £ 43 MR 27 £ 18 MR 51 + 50 S 284
Hongmiin R 1+17R 13 + 5.8 R 19 + 22 R 81 +21S 285
Mansahungtong R 0+00R 10 + 10 R 14 + 69 R 92 + 69 S 29.2
PR-Bulrocho R 2+40R 27 £ 18 MR 27 £ 32 MR 63 + 25 S 29.7
PR-Sadaechunwang R 2+40R 39 + 12 MR 26 + 29 MR 57 +32S 30.8
PR-Bultina R 3+58R 37 £ 24 MR 30 £ 44 MR 54 + 45 S 30.9
Meeting R 0+00R 7 + 58 R 50 + 47 MR 76 + 25 'S 331
PR-Hongdukae R 0+00R 24 + 25 MR 57 £ 11 S 58 + 23 S 34.7
Kummaedal R 6 + 98 R 31 £ 13 MR 27 £ 19 MR 87 + 11 S 37.5
PR-Jangwonkubjae R 0+00R 34 + 22 MR 58 + 37 S 65 + 28 S 394
Subiyeok R 2+40R 28 + 85 MR 41 + 40 MR 89 + 9.7 S 40.0
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Table 1. Continued.

Isolate of P. capsici

Cultivar Triat Mean
MY-1 KPC-1 JHAI1-7 KPC-7
PR-Kukadaepyu R 2+40R 36 + 15 MR 45 + 21 MR 83 +9.0 S 41.8
Dokbulwang R + 00R 41 + 10 MR 45 + 16 MR 85 + 13 S 42.8
JJang R +17R 38 + 32 MR 49 + 25 MR 83 + 89S 42.8
PR-Manjangilchi R 16 + 27 R 64 + 22 S 37 £ 24 MR 60 + 41 S 441
PR-Yukbalsan R 11 + 16 R 36 + 5.8 MR 55 + 68 S 76 £ 39 S 44.4
Josaengshintop R + 00 R 54 + 34 S 65 + 11 S 61 + 31 S 45.3
Taesan R + 00R 29 £+ 16 MR 53 +19 S 100 = 0.0 S 45.6
PR-Heemangchan R + 58 R 44 + 12 MR 67 + 15 'S 73 + 23S 46.9
Hongiljum R 14 + 25 R 41 + 27 MR 52 + 28 S 88 £ 16 S 48.9
PR-Sun R 0+00R 33 + 49 MR 65 + 37 S 100 + 0.0 S 49.5
Hankaram R 11 + 11 R 56 £ 33 S 51 £ 45 S 84 + 9.6 S 50.6
Kangreokjosaengkun R + 00R 45 + 35 MR 73 + 15 S 93 + 11 S 53.0
Hanpansung R +21R 50 £ 42 MR 100 + 0.0 S 100 £ 0.0 S 62.9
PR-Bulmeol R 16 + 14 R 69 + 25 S 99 + 19 S 93 + 11 S 69.1
Papiped 5+71R 89 +21S 100 = 0.0 S 100 + 0.0 S 73.4
Morningput 14 + 49 R 90 + 99 S 100 + 0.0 S 97 + 47 S 75.0
Kangreoktaeyang 17 + 49 R 85 + 21 S 100 £ 0.0 S 100 £ 0.0 S 75.4
Hot R 42 + 21 MR 78 £+ 71 S 100 = 0.0 S 100 = 0.0 S 79.9
Sintongil R 50 + 4.2 MR 72 + 16 S 100 + 0.0 S 100 + 0.0 S 80.4
Obok 72 + 16 S 69 + 26 S 92 £ 12 S 100 £ 0.0 S 82.9
Supermanidda 55 + 64 S 85 +71S 95 + 71 S 100 + 0.0 S 83.8
PR-Maekom R 49 + 12 MR 95 +71S 100 = 0.0 S 100 = 0.0 S 85.9
Papiyellow 53 + 28 S 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 883
Dangchan 58 £ 21 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 89.5
Hongbosok 85+ 20 S 90 + 14 S 97 + 58 S 90 + 17 S 90.5
Dabotop 65 £ 11 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 91.3
Chamjoen 70 + 99 S 100 + 0.0 S 95 + 71 S 100 + 0.0 S 91.3
Kumbit 80 £ 99 S 100 + 0.0 S 98 £ 24 S 97 + 4.7 S 93.8
Daechon 90 + 14 S 85 +21S 100 = 0.0 S 100 = 0.0 S 93.8
Hongjangkunbikarim R 94 + 92 S 90 + 14 S 97 + 4.7 S 100 £ 0.0 S 95.0
Hongjinju 83 £ 14 S 100 = 0.0 S 100 = 0.0 S 98 £ 24 S 95.3
Maekomdalkom 83 +00S 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 95.8
Mansukgun 85+ 17 S 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 96.3
Jinmi 95 + 71 S 100 + 0.0 S 100 + 0.0 S 90 + 14 S 96.3
Hanbando 87 £ 9.2 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 96.6
Daedulbo 90 + 14 S 100 + 0.0 S 97 + 47 S 100 + 0.0 S 96.7
Chukjae 90 £ 14 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 97.5
Manidda 92 + 12 S 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 97.9
Kukbo 93 £ 0.0 S 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 98.3
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Table 1. Continued.

Isolate of P. capsici

Cultivar Triat Mean
MY-1 KPC-1 JHAI1-7 KPC-7

Hanson 94 + 9.2 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 98.4
Utum 94 + 9.2 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 98.4
Bukang 94 + 46 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 98.6
Wangkun 95 +71S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 98.8
Matgalchan 95 + 71 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 98.8
Daejangbu 99 + 21 S 97 + 49 S 100 £ 0.0 S 100 + 0.0 S 98.8
Youngyangmat 100 + 0.0 S 95 +71S 100 £ 0.0 S 100 = 0.0 S 98.8
Haengwun 97 + 49 S 100 £ 0.0 S 100 £ 0.0 S 100 £ 0.0 S 99.1
Hongsimi 97 + 49 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 99.1
Bulmat 100 + 0.0 S 97 + 49 S 100 = 0.0 S 100 + 0.0 S 99.1
Imkumnim 99 + 21 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 99.6
Kumhyang 100 + 0.0 S 100 + 0.0 S 100 + 0.0 S 100 = 0.0 S 100.0
Buchon 100 + 0.0 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 100.0
Sinjokang 100 +£ 0.0 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 100.0
Johyang 100 £ 0.0 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 100.0
Kangkun 100 + 0.0 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 100.0
Chammani 100 + 0.0 S 100 + 0.0 S 100 £ 0.0 S 100 = 0.0 S 100.0
Olgonchan 100 +£ 0.0 S 100 £ 0.0 S 100 £ 0.0 S 100 + 0.0 S 100.0
Newwavepimang 100 £ 0.0 S 100 + 0.0 S 100 = 0.0 S 100 + 0.0 S 100.0
Mean 37 55 60 74

“Seedlings at 6- to 7-leaf stage were inoculated with four isolates of P. capsici by drenching the roots with the spore suspension
of each isolate to give inoculum density of 5.0 x 10* sporangia/pot. The plants were incubated in a growth chamber at 25°C
with 12-h light a day. Seven to thirteen days after inoculation, disease severity of the seedlings was rated on a scale of 0
to 3 and the score was standardized onto a 0 to 100 scale. 0, no symptom, 1, leaf-enlarged symptoms with brownish lesions
beginning to appear on stems and less than 30% of the plant wilted; 2, leaves defoliated or dead, with rapidly expanding
stem lesion and 60% of the plant wilted severely; 3, plant dead.

YR, resistant cultivar to P. capsici commercialized by each seed company.

*Each value represents the mean disease severity (+ standard deviation) of three runs with 10 replicates each. Color demonstrates
resistance response of cultivars to each isolate of P. capsici.

“R, resistant, disease severity < 20; MR, moderately resistant, 20 < disease severity < 50; S, susceptible, disease severity
> 50.

TS A Bal 7 EFEL] $AE T F 2H0s BT (E s )t A (SRS ohS ®
+ 5°0)0) A 4-5F Bk AufEt 6-797] 1k FHE AFo] %t 87 EFS oAt YT Wow Aulisic

AHgBkgeh AE 152 ol o HIAN-PK, 8-4-6; A&

atol Q) vlRE 80082 Bj4ste] Axslgict. ey BESH |

9] P. capsici EAF = W HE S Au) 2o k2 A P. capsici v 7r5-UF O stao A EoF vk MY-1,
X BEEO) o ARA AolE 2] U7 AFS A KPC1 0 KPCT 2o} FRofstuolA] 2o e JHAILT
3ot ¢ EF = P. capsici 75 R0 ek A4S w5 Ao ARSI Z2Ee] 5= potato dextrose
el 1% A4 E2 o7(‘HEgE, cRsii = agar(Becton, Dickinson and Co.) vljz]of] 747t wjket %

obH A, TAUBP, ANAP, PR ALEp)e} tjR EEo O 2 HE #ARRZRS Ho] A7 13cm2] oatmeal agar(OMA,



ZpA Aol AAL XL2T

(o2

Becton, Dickinson and Co.) vjZ|o]| plate™ 57|% &=l
25°CollA] 2= FSF viFslith E 1< %o OMA Hjj#of|
R HE-S Yt ROoR HAE 3011ﬂ 25°C uj%7]
of| A 24 A7t B9t S A|E|5he] EXN-[FEAY, sporangia)
AL Skt 27 FAE viR] Juqoﬂ 27he
FHAO)E Bl Bt Ro g FFEAGS st ok
37e] A%z ojEisie] FAE A FekavlA sjolA
hemocytometer& ©]-83}0] Gz go] L7} 1.0 x 10
sporangia-mL"7} % 2gelode). o] fEApEEtOS
4°Coll A 50-60+ &t A2A]2] sfal A2ofA thA] LAIZE
ot wljokste] Ao ZRE FFEE RN zoospore) 7t
$2E TARNL Ago] AHgelT 1% B0 vje
671l A= A F5E 9 T dde HsliMe =4
Fetolo] fFEad FES 2121 x 10° 3 x 10%, 1 x 10°
9 3 x ]0°sporangia-mL’' 0] E|EE Zu|3t B Qkof| A} 7
o] LA Blo] §FEAE §EAT TAULAL HE
goz Agsiark

i)

S R XA

SAloA] A 6-717]9] 12 fiLol ZHIFE P, capsici

o] Z}FErN S TEL SmLA Eoko| WFslo] HESHS
1—4_. 7(4_42_ ‘G‘ 25°C /%JO/\]—OE _9_71_]_ O}E Eo]- o}z%—_qe
shom, 1 o] S-RE= ohRof 12A1RHY 5 AeletuA

AulstATt. P. capsici 47) =20l tigh Al 215 5 100
Aol e Ay e vl A 25 ol B Aol
Aol7k glel of wl St

oflA] efgo] Fa] MAlstE 1% S 2t A @y
2 AT 7F 9HO] o MY e e (disease
index) 0-39] 2|4=5 ARESI] 0 = A7, 1 = glo] 2Bt A&
(30% ol3te] AlE+), 2 = Sdo] Alse] TEH, &7|%= AA
sk UF{60% ofste] Alg), 3 = A=Al AL T 4t

A Ao, 28 F59] W (%)= oo Ao wf
e Arshc.

20 gz EE0] Hp

[e5

[

W (%) = [Ho 2 E(disease index)/3] x 100

B WHER)7E 20% olal] 9ol A, 20% 2
3} 50% ofsfe] WHEE Mol FEAT, 1elT S0%E
2Tl YHES Kol AL d4er WS 1

[e]
23 PUF BE Fo A LEof] G 1= A4l
Y AES A GRS B

AR H AR 71

» d'w 2

3t Bof Z+zk 25, 28, 30°C Y-
o7 zuistsich

2u 9 13

P. capsici 47 @0l thist 1F EFC| X
Al Q1 315 5 100705 Fdste] A=l Q1 2tol7t
H¥(Lee et al.,, 2010) P. cpasici 47 w5=ol gt o|&
FE A =5 AR o5 F 5971 2lAk
Al P. capsiciol et A3 FEo2 skl e FF
oL, 4171 FF-E& A Aol ohd dut FFolqick 1
23l P. capsici 752+ JHAIL-7, KPC-1, KPC-7 & MY-1
£ Ao ARESIY =Y, THAIL-7ZF KPC-7 5= Al oL
Bia, MY-1 #325 A2 wHfa, zqu KPC-1 S5 2o
(sterile) H#=o|Ath Adst 115 FFof4 MY-1, KPC-1,
JHAII-7 @ KPC-7 f-2= 7}7} 37 55, 60, 74%2] Bt
E5 Ho| MY-1 57} A2l Aj7]el W (virulence)
o| 7 w11 "2 KPC-7 #5=7} 7 HAJo] 733t =
WeEo] 2o Frehs A oF 4 9UIThTable 1), & o]
F50) BN AE Aol 7 B B OINE
QI = A=, 4 AFE Lo FHFSkAL wjFAIE
o] Aupsto| wa} KPC-7, JHAIL-7, KPC-1 18|31 MY-1
T oz qyo] AstA AT A R nlAA).
Polach and Webster(1972)+= 113, FHF S04 237) P.
capsici w5 ZE8AL, A= thE 712“%4 He/gol
e} 147} strain© 2 F781¢ 0, 115 £5of 2 e
4 2= WA 4= Ikl shlek 12 Yang et al.
(1989)2 Fv) P. capsici 7ol HE #ol7} Ackm 519
t}h. 18] a1 Bowers and Mitchell(l991)2 P. capsici w5 7t
o] mufjol] ol YA w55 Tholl 5ol theh HUHo
Z}o] 7} Qltkal 31 o, Hwang et al.(1991) = 3=, -3,
WA Z S| A B3t P. capsici #552] mtDNA 2] RFLP
£ 248 ‘IH 5= Ztof] 2 Zpol& Ko HedEof o]
< ol A= 2ot dAIsk= A
o= 3130 "41?'5} P. capsici 7FFE52] HYHLS A2 20|

n
il

ol& 47H P. capsici AF50 i3t Al 13 ZZRE9]
AL ol #5222l 719l B (virulence) 2t

[e)
ARSI A4S LebitiTable 1), 7H4 5 40] oFg
MY-1 %] HaiAs 597 Bl AGAE el 37
E5o] FEAYHL Bach ole} W= Kol



72 Kor. J. Hort. Sci. Technol. 32(1), February 2014

t-Q1 KPC-7°] thsliAl= 67 F50to] A d< 1
87 F50l T=AF IS UEhilt: o S A
22 B9l #5591 KPC-13} JHAIL-7 ool tjjs)
2+ 27709} 28717F AeHde Lelar Z42) 25719k 1670 &
o] FEAFAYS B} 181 MY-1, KPC-1, JHAII-7
9 KPC-7 o] A4S ekl E50] S 217} 38,
43, 56 4 7671t

sl Table 13} o] U] 75 25 &
MY-1, KPC-1, JHAII-7 2! KPC-7 &08 7} %9
AR vk AElehd, A 15 5 5 4= A9
HE EFE52 AHSE P capsici ot
Yo} o AR, FEATA L A4
(Table 1). 18]y} ‘PR ThAP, ‘PR AP 9
FE= KPC-13} JHAI-T =] tfjsto] Z2f S
I AdE 1eal W PR UPZ“"ZTL T L—Zroﬂ sl 2t
7} 7h2 T ZEAFAEL Kol B
wol 5o}, 5 2 el BAV AoVt A 5
of tiEt o5 E5] o WA Hol7} Hof o] o)
5ol F 5ol dsto] &
Zo g MAZVEZ] okgirt

QugtolA] o8 AaFAdel 15 EFEE2 CM334, AC2258
g PI201234 S-9] A& RS 1130 =este] JHuE )
o, FA B2 A AJAE 15 FES0] Al Al
=3 ik LA Auf ZA oA o] EX9] ;qsLHo]
T FUA = do] WAL Qlo] FREoA & TS
T gtk AR ATAEL Y AP 15 Egel Sol
5 2 Hk$3h= glo|AvF EAstctal H a1t vl 9t Glosier
et al., 2008; Lee and Kim, 2012; Oelke et al., 2003; Sy et
al., 2008; Tamietti and Valentino; 2001). =, 3ZAloj| A 9=
AFA ZF9] AgAo] BUR|= AL AdiHo] AT &
Aztel] g5t o5 AU o A= M= Flo]=9 P
capsici7} 2@ WEolgt= Aolth 18} Yang et al.
(1989)2 P. capsici == - Zboll Y zlol= A4 &
Fa} @5 qho] SolH3l gola Bk glglvh S,
S} Foster and Hausbeck(2010)= 1129] oW #3}AlL-
capsici 43 7r9] HYgo| e Wty X ustgch
Ja|a a3 Ay AL AR A4 o] ol kA A
A4 % olg] 7)o QTLEe] Tefoh Aapilolnz Al
A EEL CM334 59| SEARY WE A S

Zoj
1

1o ® oy
Foog H
o 5

N

N

1o

X o
(e

X

ox

H

o

r]I.

-

l‘
TU

< ¥

7} =95 Aol ole} YEIF ElE|mE CM3349}

B a5l AdEE dUehdle A= e Hole

2|3 Ydld EAJo] 243} mlxalyl TEL suty Fo)
911tHThabuis et al., 2003, 2004).

w}2bA] Table 19| AI= P. capsici w52t 115 &5 ¢
off SolHel A whgol EABHA i, 3 EEof
251 A8 kA 9 ARE o) wo] =215
2} F=0] WelA A7)0 vha|gste] 1= Exo] ou A
Ao o2 Holth= AL oF 2= 9lgith
A FARAE FFl wol =AT
‘PR-AIUEp, FEHEE, AAIAP, i
a4 ‘ghelr) .o KPC-73 o] 75k W
= AL e S glont, 949 W AR R
Xq74] TolE ZxEo welglo] o

S YERL KPC-10]ut JHAIL-73} Zho] 57

A FZo|E ZEAFA T 7hamA]

Fl

P. capsici 47Y w5201 ti5te] A3
S5 AR, P capsici 47 4-F 25
2 Woll EEOo PR Alutp, HFHAZ, Al
A, ‘ALY, ‘FopgA 9 wETE 5 67H(6%)°] %
tHTable 1). 18]I 37} HZ=(MY-1, KPC-1, JHAII-7)o] =
ZABAA-E Holu} A3l o3 &= ¥edo] 7F 733k KPC-7
wrole SEARLS Hole F52 117H(11%)°1 3
P. capszct 47 45 H5o) tste] 2=ATA] oA EOI
= 2471(24%) Ak, whEbA AlE E5 5 oF 25%7F
f‘é‘f& % ol AHAS UEhde & 4 SlSlHE AE
I3 FE T 99 AEem dlfEAL Sl 597 FF
% MY-1 '?—roﬂ oAl 557 FFol AddE 1L 2
ZEAEES I%E}"HH(Table 1. 18y Yz 374
ool 1%t 4d e B 2o B 7
sjake] Azpst Afol7h Qi EEo| 7t Zbsc wket
A S-2litel SRS P. capsici MY-1 5 HEo]
HUAE APIE 23S AMgEl] oy R4S Tkl
AL FFE A B2 ARt e 7= P capsici

ofN o rlr

#FEo] EASHE e AR djE =

wo e Aede vetdis dol Wgste et dldE gl
B 1% oY AL Uil A1 Aol ohet

oF2 AFAIQTL Aoz 7hEE L 9lo v & (Lefebvre

and Palloix, 1996; Lefebvre et al., 2002; Pflieger et al.,
2001; Thabuis et al., 2003, 2004), Z& P. capsici 455
ARgSEe] AT Aeole HEY v 9 2% Fof wet
A A=7) thE 4= It Barksdale et al., 1984; Hwang,



Z4H, WAL 3%, AEE

(o2

2002). E3F 315 P. capsiciol thato] A A FFAS Hol
B2 A= 1520 A7 Z35cHKim et al, 1989).
E3E 2 Aol A P. capsici= F2 WN4SE wef o]F
sha o] el Hstol AARAH Be Pozirt
(Erwin and Ribeiro, 1996). wfetA -2 AHS-A]7]9] 58
stejete mE ) mope] gepyelol utet zme] e 4
=7F g2y e Qs QJJSE P capsiciol © 3
G WhS Lehe S, SIAA o A Ao] o
Qi BFOR WS o EF 417 FolA ‘zﬂw
MY-1. KPC-1 ¥ JHAII-7 w50l AL 2l
dol 7H =2 KPC-7 w0l =A< EMEP
eh 130 o AFAHE 5oF 52 AR 2L
she 474 Wol Wasithn A7

Kl

A r*o FI

E

o
—_

=~

S o

1o

oE
3|
St P. capsici w5 250l A4S YERA ‘PR ALt
PRVAR, A, FARE, SokRY % et

1% A 67 ZEL AWt P capsici HE

nx:ol

| [ 2=0f ME 1= XMetd F5S

=]
A

Rl
ol
oS

o

5
1

3

>

£ 0

I~ mz

=
¢}

721214

» d'w 2

AR}

o

73

z )8}
JHAIL-TS H2Y
d 1.5 x 10°sporangia/poto]
wisto] 59 o] Z7tol
AE=E AYskilnh o= 67H
17, 4.5, 3.9 9 16%= Hgow, 7}
EZE 1.5 x 10°7) 145—01]A1£ ‘EopiA
x] WE Z2Oo ASAS T8Il EopA’
2 hehiERTable 2). ShA%E FEAGY 2 EE
FAT L WEY Fol F7Re] uet oy w
60, 0% =LA Z7lsto] 71ze] oy AGHE 1%
5o} 2ol el et A7 Avel LAt
(Barkadale et al., 1984; Kim et al., 1989). &£ T}2 =7+ A&
o] B Kol JHAII-7 #F% KPC-1 @59} upzatrt
A& HEY FS 5 x 104 1.5 x 10°, 5 x 10° & 1.5 x 10°
sporangia/pot® Z7}stol e AEeE 1= A 67 I
FES A WS YRt Table 2). whebA] a1k A%

X EZEL KPC-13} THAI- 7T} 22 37F Aro] WYy

L

e}
217, 30,
A%

1=

o]
3l

N

Table 2. Development of Phytophthora blight on six highly resistant cultivars of chili pepper caused by Phytophthora capsici

KPC-1 and JHAI1-7"

Inoculum concentration of KPC-1

Inoculum concentration of JHAI1-7

Cultivar Trait’ (x 10" sporangia/pot) (x 10" sporangia/pot)

5.0 15 50 150 5.0 15 50 150
PR-Sinnara R 0000 00+00 0.0+00 00=0.0 10 + 23 00 £ 00 0.0 0.0 0.0 0.0
Sinsegae R 00zx00 6720 0000 10+ 30 13 +27 17 £37 0.0+ 00 17 = 37
Kungaeilhak R 10+ 30 6713 10+ 30 33 10 00+00 0000 0000 00=00
Muhanjilju R 0000 0000 00=*00 23 =43 00+00 00+00 0000 33=%10
Tantandaemok R 0000 6720 0.0=+00 20=43 0.0 +00 0000 00=%x00 00=00
Dokyacheongcheong R 00%00 67 +13 13+ 33 40+ 30 6.7 £+20 33 +10 17 £27 6.7 =20
Yeokganghongjanggun MR 27 +33 30 £33 60+30 80+17 33+10 33 +10 33 +40 50 + 33
Bugang S 100 £ 0.0 100 + 0.0 100 + 0.0 100 + 0.0 100 = 0.0 100 * 0.0 100 = 0.0 100 = 0.0
Mean" 1.7 4.5 3.9 16 5.0 3.3 2.8 4.5

“Seedlings at 6- to 7-leaf stage were inoculated with P. capszcz KPC-1 and JHAI1- 7 by drenching the roots with the spore suspension
of each isolate to give inoculum density of 5.0 x 10, 1.5 x 10°, 5.0 x 10° and 1.5 x 10° sporangia/pot. The plants were
incubated in a growth chamber at 25°C with 12-h light a day. Seven days after inoculation, disease severity of the seedlings
was rated on a scale of 0 to 3 and changed into percentage. 0, no symptom, 1, leaf-enlarged symptoms with brownish lesions
beginning to appear on stems and less than 30% of the plant wilted; 2, leaves defoliated or dead, with rapidly expanding
stem lesion and 60% of the plant wilted severely; 3, plant dead.

YR, resistant cultivar; MR, moderately resistant cultivar; S, susceptible cultivar.

*Each value represents the mean disease severity (+ standard deviation) of two runs with 10 replicates each.

“Mean disease severity of the six resistant cultivars including ‘PR-Sinnara’, ‘Muhanjilju’, ‘Sinsegae’, ‘Tantandaemok’, ‘Kunkaeilhak’,

and ‘Dokyacheongcheong’ in each column.
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Table 3. Development of Phytophthora blight on six highly resistant cultivars of chili pepper caused by Phytophthora capsici
KPC-7 according to inoculum density and incubation temperature”,

5 x 10" sporangia/pot

1.5 x 10° sporangia/pot

Cultivar Trait’

25°C 28°C 30°C 25°C 28°C 30°C
Tantandaemok R 10 + 30" 0.0 + 0.0 10 + 30 10 + 30 60 = 50 20 + 43
Muhanyjilju R 0.0 £ 0.0 0.0 £ 0.0 10 + 30 33 + 43 60 = 40 20 = 37
Dokyacheongcheong R 0.0 = 0.0 0.0 = 0.0 50 + 53 27 + 43 47 *+ 43 60 + 40
Kunkaeilhak R 20 + 43 0.0 + 0.0 13 + 33 20 + 43 43 + 43 73 + 43
Sinsegae R 10 + 30 33 + 43 20 + 43 17 + 37 80 + 43 57 + 50
PR-Sinnara R 17 + 37 23 £ 43 23 + 43 57 + 43 67 = 47 73 £ 43
Yeokganghongjangkun MR 43 + 40 57 + 17 90 + 17 87 + 17 80 + 23 87 + 17
Bukang S 100 + 0.0 100 + 0.0 100 + 0.0 100 + 0.0 100 + 0.0 100 + 0.0
Mean" 9.5 9.4 21 27 60 51

“Seedlings at 6- to 7-leaf stage were inoculated with P. capsici KPC-7 by drenching the roots with the spore suspension of
the isolate to give inoculum density of 5.0 x 10* and 1.5 x 10° sporangia/pot. The plants were incubated in a growth chamber
at 25, 28, and 30°C with 12-h light a day. Seven days after inoculation, disease severity of the seedlings was rated on a scale
of 0 to 3 and changed into percentage. 0, no symptom, 1, leaf-enlarged symptoms with brownish lesions beginning to appear
on stems and less than 30% of the plant wilted; 2, leaves defoliated or dead, with rapidly expanding stem lesion and 60%

of the plant wilted severely; 3, plant dead.

YR, resistant cultivar; MR, moderately resistant cultivar; S, susceptible cultivar.
*Each value represents the mean disease severity (+ standard deviation) of two runs with 10 replicates each.
“Mean disease severity of the six resistant cultivars including ‘PR-Sinnara’, ‘Muhanjilju’, ‘Sinsegae’, ‘Tantandaemok’, ‘Kunkaeilhak’,

and ‘Dokyacheongcheong’ in each column.
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