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Resistance to Phytophthora Blight of Commercial Pepper Cultivars in Korea
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Resistance to Phytophthora blight (Phytophthora capsici Leonian) of commercial cultivars of Capsicum
pepper in Korea were evaluated from 2008 to 2010. In 2008 and 2009, the cultivars were tested for resistance
to the Pc003 isolate collected in Youngyang, Gyeongbuk province. In 2010, the selected cultivars in the
previous years were tested by inoculating with 3 isolates obtained from the pepper plants in Miryang in
Gyeongnam province, Youngyang in Gyeongbuk province, and Goesan in Chungbuk province. A continuous
variation in resistance from highly resistant to susceptible was observed among the commercial pepper
cultivars. It was also noted that some cultivars, although their names were initiating with ‘Yeokgang’ or ‘PR’
meaning Phytophthora resistance, were very low in resistance or susceptible. When the resistant cultivars
selected in 2008 and 2009 experiment were inoculated with the 3 isolates, all the commercial cultivars except a
rootstock, ‘Tantan’, succumbed to the exceptionally virulent Pc005 (Miryang) isolate. Pc002 (Goesan) was a
little more virulent than Pc003 (Youngyang). A few cultivars resistant to Pc003 (Youngyang) were severely
infected by Pc002 (Goesan). Significant interaction in analysis of variance suggested the differential
interactions between cultivars and pathogen isolates. Strategies to breed cultivars having high level of
resistance to the highly variable pathogenic fungus, Phytophthora capsici, were discussed.
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Table 1. Frequency of commercial hybrid cultivars by percentage
of diseased plants 9 days after inoculation by drenching zoospore
suspension of isolate Pc003 of Phytophthora capsici
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Table 3. Resistance to Phytophthora blight of commercial
cultivars of pepper ranked about upper half in resistance of 63
cultivars tested in 2009

Slitt:rglt(;ryeu(: £ Frequency of Percent frequency
diseg sed pl. angts (PDP) cultivars of cultivars
PDP=0 26 37.1
0<PDP<20 8 114
20<PDP<50 5 7.1
PDP>50 31 443
Total 70 99.9

Table 2. Twenty six commercial cultivars ranked top with no
diseased plants 9 days after inoculation by drenching zoospore
suspension of isolate Pc003 of Phytophthora capsici

Cultivar

Cheonnyeonmannyeon, Daewanggeon, Dokyacheongcheong,
Gangryeokdaetong, Gangryeokjosenggeon, Geumgochu, Geum-
nara, Giripbaksu, [ldangbaek, [ldeunggongshin, I[Isongjeong,
Mansahyeongtong, Muhandojeon, Muhanjilju, PR-Daechon, PR-
Galmuri, PR-Sansaeng, PR-Taepyeong, Shinhwachangjo, Taesan,
HNX14460212, HNX14460242, N6501, N6510, N6519, N6538
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Commercial No. Plants Disease index

Cultivar inoculated  Stem rot* Root rot*
Mubhanjilju 16 1.0 a* 1.0 a
PR-Manse 16 1.0 a 1.2 ab
Ilsongjeong 16 1.0 a 1.3 a-c
Cheonnyeonmannyeon 16 1.0 a 14 ad
Taesan 16 1.0 a 1.5 a-e
Yeokganghongjanggun 16 1.0 a 1.6 af
Ilinja 16 1.0 a 1.8 b-f
Ildeunggongshin 16 1.0 a 1.9 d-f
PR Sadaecheonwang 16 1.0 a 28 g
Josaenggeomul 16 1.0 a 30 g
PR Sangsaeng 16 11 a 1.3 a-c
Giripbaksu 16 1.1 a 1.6 af
PR-Oraetta 16 1.1 a 20 ef
Ildangbaek 16 1.1 a 26 g
Seonguja 16 1.1 a 1.2 ab
PR-Galmuri 16 1.1 a 2.1 f
PR-Yeoljeong 16 1.2 ab 1.2 ab
Mansahyeongtong 16 1.3 ab 1.5 a-e
PR-Bultina 16 1.3 ab 28 g
PR-hongdukkae 16 1.3 ab 29 ¢
Shintobuli 16 14 b 14 ad
Gangryeokjosenggeon 16 1.8 ¢ 1.8 cf
6510 16 1.9 «cd 13 a-c
Gangryeokdaetong 16 1.9 cod 1.6 af
PR Taepyeong 16 20 cd 1.5 a-e
Daegeonwang 16 2.1 cd 1.3 ad
HNX14460242 16 2.1 «cd 1.8 cf
Shinhwa (Control) 16 40 e 50 h

*Mean separation within columns by Duncan's multiple range test,
P<0.05.

Y1 =No root rot observed; 2 = about 25% root rot; 3 = about 50% root
rot ; 4 = about 75% root rot; 5 = complete root rot.

“1 = No disease symptoms observed; 2 = necrotic lesion at base of
stem, yet still surviving; 3 = wilting; 4 = dead and dried.
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Table 4. Resistance of commercial cultivars of pepper selected for resistance in 2008-2009 to 3 isolates of Phytophthora capsici in 2010

test
Cultivar NO' Plants Pc002 (Goesan) Pc003 (Youngyang) Pc005 (Miryang)
inoculated Stem Root Stem rot Root rot Stem rot* Root rot”
Tantan 15 1.0 a 1.9 ac 1.0 a 1.0 a 1.0 a 39 a
PR-Yeoljeong 15 1.0 a 1.8 ab 1.0 a 1.0 a 40 d 50 d
Geumgochu 15 1.1 ab 2.1 ad 1.0 a 1.0 a 39 d 49 cod
Shintobuli 15 1.1 ab 2.5 b-e 1.0 a 1.0 a 40 d 50 d
Ilsongjeong 15 14 ad 15 a 1.0 a 1.0 a 37 ¢ 47 b
Ildeunggongshin 15 14 ad 16 a 1.0 a 1.0 a 40 d 50 d
Geumnara 14-15 1.5 ad 29 e-i 1.0 a 1.0 a 39 d 47 be
PR-Taepyeong 15 33 hk 3.7 jm 1.0 a 10 a 40 d 50 d
Yeokganghongjanggun 13 33 hk 3.6 i-m 1.0 a 1.1 ab 40 d 50 d
Ildangbaek 14-15 1.0 a 14 a 1.0 a 1.1 ab 40 d 50 d
HNX14460242 15 14 ad 32 f4 1.0 a 1.1 ab 40 d 50 d
Gangryeokdaetong 15 1.9 a-e 33 gk 1.0 a 1.1 ac 40 d 50 d
Dokyacheongcheong 15 20 b-f 2.7 d-h 1.0 a 1.1 ab 40 d 47 be
Powerspeed 11-12 23 d-g 34 h-l 1.0 a 1.1 ab 40 d 50 d
Cheonnyeonmannyeon 15 29 fi 32 15 1.0 a 1.1 ab 40 d 50 d
PR-Sangsaeng 15 3.5 hk 44 nq 1.0 a 1.1 a-c 40 d 50 d
Josaenggeomul 15 3.6 ik 41 l-o 1.0 a 1.2 ad 40 d 50 d
Daegeonwang 15 1.3 a<c 1.9 a<c 1.0 a 1.3 ad 23 b 47 be
Ilinja 15 1.5 ad 27 d-g 1.0 a 1.3 ad 40 d 50 d
N6510 15 2.1 cf 34 h-l 1.0 a 1.3 ad 40 d 50 d
Seonguja 15 2.8 f4i 2.5 b-e 1.0 a 1.3 ad 40 d 50 d
Giripbaksu 15 2.0 b-f 33 gk 10 a 14 ad 40 d 49 cod
Muhanjilju 15 22 cf 2.5 cf 1.0 a 1.5 ad 40 d 50 d
PR-Daechon 15 2.7 e-h 3.6 i-m 1.0 a 1.6 b-d 40 d 50 d
PR-Manse 15 32 hk 43 m-p 1.1 a 1.3 ad 40 d 50 d
PR-Bultina 15 20 b-f 40 k-o 1.1 a 1.3 ad 40 d 50 d
PR-Oraetta 15 32 hk 37 jn 1.1 a 1.3 ad 40 d 50 d
Gangryeokjosenggeon 15 35 hk 4.7 oq 1.1 a 1.7 d 40 d 50 d
PR-Sadaecheonwang 13 31 g 39 jn 1.3 ab 1.5 ad 40 d 50 d
PR-Hongdukkae 12-14 38 jk 43 m-p 1.3 ab 1.7 cd 40 d 50 d
PR-Galmuri 15 40 k 49 pq 1.3 ab 22 e 40 d 50 d
Mansahyeongtong 13-15 40 k 50 q 1.6 bc 28 f 40 d 50 d
Taesan 13-14 28 fi 3.8 jn 1.8 ¢ 28 f 40 d 50 d
Cheongyang 8-15 40 k 50 q 25 d 43 g 40 d 50 d
Geumtap 9-15 40 k 50 q 2.6 de 43 ¢ 40 d 50 d
Nokgwang 9-15 38 jk 49 pq 30 e 43 g 38 «od 49 cd

*Mean separation within columns by Duncan's multiple range test, P<0.05.
¥1 =No root rot observed; 2 = about 25% root rot; 3 = about 50% root rot ; 4 = about 75% root rot; 5 = complete root rot.
“1 =No disease symptoms observed; 2 = necrotic lesion at base of stem, yet still surviving; 3 = wilting; 4 = dead and dried.
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Table 5. Analysis of variance for 2010 experiment for testing resistance of 36 commercial cultivars to 3 isolates of Phytophthora capsici

Plant part Source of variation df SS MS Fs

Isolate (1) 2 1828.6 9143 1941.6%*

Stem Cultivar (C) 35 439.95 12.6 26.7**

I x C interaction 70 386.72 5.5 11.7%%

Strain (I) 2 2964.2 1482.1 4019.5%*

Root Cultivar (C) 35 598.2 17.1 46.4%*

I x C interaction 70 438.1 6.3 17.0%*
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