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The study aims to identify the pathogenicity of Phytophthora. capsici isolates in major pepper-producing
areas in Korea and the inherit genetic pattern of phytophthora blight resistance by inocula. With five kinds of
testing materials including ‘Kataguma (Sakata Korea)’ peppers, a disease-susceptible material, ‘#308’, a
phytophthora blight resistance material, ‘CM334°, and their F, and F,, respective isolates of P capsici
obtained from Icheon, Eumseong, Buan, Imsil and Yeongyang regions together with six kinds of peppers’
inoculum including PA-159 (KACC No0.40482) received from Korean Agricultural Culture Collection were
used for inoculation. The disease-susceptible material ‘#308°, the resistant material ‘CM334’ and the non-
segregating generation of F, represented 4.94-5.00, 1.00-1.07, and 1.01-1.08 phytophthora blight incidence
respectively in the group comparison by isolate. This result means that the phytophthora blight resistance
was clearly distinguished among testing materials in the group comparison by P. capsici isolate. Moreover, F,
segregating generation showed 1.79-2.31 phytophthora blight incidence which turned out to be identical in
the group comparison by the six isolates of P. capsici isolate and with similarity between both the resistant and
susceptible materials. Thus, the result proved that using the six isolates of P. capsici tested as inocula was
suitable to investigate the phytophthora blight resistance. When it comes to group comparison of F,
segregation generation, however, isolates were divided with PA-159 isolate being the center: a group
consisting of isolates from Icheon, Buan, and Imsil and a group consisting of Yeongyang and Eumseong
isolates with higher pathogenicity. The expected segregation ratio of the phytophthora blight resistance in F,
generation by isolate was analyzed. PA-159 isolate showed 3:1 or 9:3:3:1, indicating that one to two genes
were involved. On the other hand, results also proved that there is an interaction of genes since both
Eumseong and Yeongyang isolates showed a segregation ratio of 11:5 while the Icheon isolate represented
12:3:1.
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(Glosier 5, 2007; Monroy-Barbosa®} Bosland, 2008;
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Table 1. Diverse characteristics of six Phytophthora capsici isolates
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Characteristics by isolates®

Organs Characters

PA159 IC ES BA IS YY

Mycelia Growth rate -+ -+ +++ + ++ ++

Morphology of colony” a a a a b b

Airborne mycelia +++ +++ ++ ++ ++
Sporulation - -+ ++ -+ -+ ++

Zoosporangia  Indirect germination +++ ++ +++ ++ ++ ++
Zoospores Speed of aggregation +++ ++ ++ ++ -+ ++
Intensity of aggregation - ++ ++ ++ + ++

Pattern of aggregation® I I I 1 I I

*Six isolate of P. caspsici: 1C = Icheon, ES = Eumseong, BA = Buan, IS = Imsil, YY = Youngyang, +++ = high, ++ = intermediate, + = low.

°a = circular with several rings, b = radiate with fan-like sector.
‘I =dense core, Il = empty core, Il = weak in core formation.
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Table 2. Virulence of six different isolates on five genotypes

Mean disease index”

Isolate” Genotype® Mean’

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
PA159 N 4.98¢ 2 4 194
R 1.01a 196 3 1
F, 1.01a 197
F, 1.92bc 98 12 29 8 31 7 1 5 9
K 1.03a 192 7 1
IC S 4.94e 5 16 179
R 1.02a 194
F, 1.05a 192
F, 1.79b 104 21 24 13 15 8 3 7 5
K 1.01a 197 3
ES S 5.00e 2 198
R 1.00a 199 1
F, 1.02a 192 8
F, 231d 77 27 7 21 11 21 4 11 21
K 1.00a 200
BA S 5.00e 200
R 1.00a 200
F, 1.03a 194 5 1
F, 1.92bc 102 32 4 18 7 14 3 4 16
K 1.02a 198 2
IS S 5.00e 200
R 1.07a 178 21 1
F, 1.08a 171 27 2
F, 1.94bc 106 27 11 14 6 6 2 7 21
K 1.15a 164 29 2 4 1
YY S 5.00e 2 198
R 1.02a 198 1 1
F, 1.02a 192 7 1
F, 2.11cd 94 17 11 21 13 13 7 10 14
K 1.00a 199 1

“Six isolate of P, caspsici: IC = Icheon, ES = Eumseong, BA = Buan, IS =Imsil, YY = Youngyang.

XS = ‘#1308’, susceptible, R = ‘CMM334’, resistant; F; = ‘#1308’ x ‘CM334’; F, = self-pollinated F;, K = ‘Kataguruma’ (Sakata Korea, Korea).
YMeans with the different letters in the same column are significantly different (p < 0.05) by Duncan’s multiple test.

“Number of diseased plants.

T3 AN FHE P capsici #F WeF e 3 o] A e} ) 13 TR S8 P capsici
F EZo|A A FFo] AolditkE ¥ 3 (Glosier %, =

2007)8k FLA W 2F FAAANN FHG FFE o= AEd
7ve] gola WYdHo] eyt 2 72k #5328 A P capsici 778 JE MA@ F, At 9% A4
34 Amst oW AR el WaHol FsA TR FAH REHE A4S TH(Table 3). PAISY #FE 3:1
A B, Al A% BE 4TS @ e B9 EE 0:3:3:19] RS Rol 259 FAAT} wefst
ohigt 7+ Ay oW AP AW FFS APY £F & A0 YEht Auo] gol8 Ao wkEr) v
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Table 3. Segregation of phytophthora blight resistance in F, population
Chi-square value
Isolate®
3:1 9:7 15:1 3:13 11:5 9:6:1 12:3:1 9:3:4 7:6:3 9:3:3:1 3:6:3:4
PA159 0.24*  24.18 139.97 393.53 2.10 17.96 3.23 32.67 55.25 0.57* 183.93
IC 3.84 48.78 55.49 508.73 13.97 32.62 0.57* 36.40 77.01 7.50 253.53
ES 8.64 7.73 262.85 293.10 0.74*  50.65 60.73 10.35 12.82 48.04 152.11
BA 0.96 38.45 84.67 460.87 7.97 31.88 9.84 20.42 52.03 26.60 307.62
IS 1.71 42.06 74.26 476.56 9.78 65.33 28.27 20.35 70.00 49.74 301.88
YY 1.31 18.90 168.98 365.30 0.70*  38.64 35.01 10.43 25.18 31.73 179.46

*Six isolate of P, caspsici: IC = Icheon, ES =
*Significant at 5% by Chi-square test.
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