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Breeding Cytoplasmic Male Sterile Lines Resistant to Phytophthora
capsici and Ralstonia solanacearum in Capsicum Pepper
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Abstract

Abstract. Selection procedures for breeding lines resistant to both bacterial wilt caused by Ralstonia solanacearum
and Phytophthora blight caused by P. capsici were executed to generations from F, and BC,F; to F4 and BCF3
of crosses between a Phytophthora resistant breed, 'Chilbok No. 1' and bacterial wilt resistant accessions introduced
from Vietnam during 2009 and 2010. The breeding populations or lines were tested for resistance to P. capsici
and resistant plants were selected. The resistant selections were inoculated with R. solanacearum to discard
susceptible plants. Resistance to P. capsici was conspicuously improved by selection from F, and BC,F; and
the final selections showed a similar level of resistance to P. capsici as a commercial Phytophthora resistant
cultivar, Muhanjilju. A few BCF, selections were crossed to a cytoplasmic male sterile line, Chilbok-A, to identify
their nuclear genotype interacting with male sterile cytoplasm. Majority of them was fixed to maintainer (Nrff)
and only two resulted segregating into male sterile and male fertile plants indicating that the pollen parents
were heterozygous in the fertility-restoring gene.
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Table 1. Resistance to Phytophthora blight of F, and BC;F; lines

Disease index

2009BN Line l;lﬂl'ﬂ?sf Stem rot” Root rot’

097101 BC;(Chilbok x KC995-2) 113 L7 ab' 30 be
097102 Fy(Chilbok x KC1055-1) 87 29 e 37 e
097103 BC;(Chilbok x KC1055-1) 122 19 be 33 d
097104 BC,(Chilbok x KC350-3) 120 2.1 ¢ 31 od
097106 Fy(Chilbok x KC980-3) 128 24 d 33 d
091107 BC;(Chilbok x KC980-3) 95 20 be 26 a
097109 BC,(Chilbok x KC999-3) 112 14 a 27 ab
09J111 BC;(Chilbok x KC1009-3) 125 1.6 ab 27 ab
091112 Fy(Chilbok x KC351-2) 127 1.7 ab 28 abc
09J113 BC;(Chilbok x KC351-2) 9% 14 a 25 a

“1=No disease symptom observed, 2=necrotic lesion on stem but still surviving; 3=wilting; 4=dried and dead.
*1=No root rot observed; 2=about 25% root rot; 3=about 50% root rot; 4=about 75% root rot; S=complete toot rot.

"Mean separation within columns by Duncan‘s multiple range test, p<<0.05.
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Table 2. Resistance to Phytophthora blight of F3 and BC;F, lines

Disease index

BN Line l;ﬁmosf Stem rot’ Root tot’

093301 BCiFy(Chilbok x KC995-2)-B 76 L5 ag L7 a-g
093302 BCFy(Chilbok x KC995-2)-1 26 1.0 a 1.0 a
093303 BCFy(Chilbok x KC995-2)-2 23 14 ae 1.6 a-e
093304 BCFy(Chilbok x KC995-2)-3 17 1.0 a 1.0 a
093305 BCFy(Chilbok x KC995-2)-4 25 1.8 d-g 22 c-g
093306 BCFy(Chilbok x KC1055-1)-1 26 17 a-g 20 a-g
093307 BCFy(Chilbok x KC1055-1)-2 22 1.0 a 1.0 a
097308 BCiFy(Chilbok x KC1055-1)-3 26 1.0 a L1 a
097309 BCFy(Chilbok x KC1055-1)-4 23 1.0 a-c 1.0 ab
093710 BC Fy(Chilbok x KC1055-1)-5 26 12 a-c 14 ab
093311 BC Fy(Chilbok x KC350-3)-1 26 L1 a-c 1.2 ab
093312 BC Fx(Chilbok x KC350-3)-2 19 1.0 a 1.0 a
093313 BC Fy(Chilbok x KC350-3)-3 26 1.0 a 1.0 a
091714 BC Fx(Chilbok x KC350-3)-4 21 1.0 a 1.0 a
093315 BCFy(Chilbok x KC980-3)-1 11 1.0 a 1.1 a
09JJ16 BCFy(Chilbok x KC980-3)-2 26 1.0 ab L1 a
093317 BC Fy(Chilbok x KC980-3)-3 26 13 af L5 af
093718 BC Fy(Chilbok x KC980-3)-4 26 1.0 a 1.0 a
093719 BCiFy(Chilbok x KC980-3)-5 21 1.0 a 1.0 a
093720 BCFy(Chilbok x KC999-3)-1 23 1.0 a L0 a
093321 BC Fy(Chilbok x KC999-3)-2 26 L5 af 1.7 a-g
093122 BC Fx(Chilbok x KC999-3)-3 17 1.0 a 1.0 a
093323 BC Fx(Chilbok x KC999-3)-4 26 1.0 a 1.0 a
093124 BC Fx(Chilbok x KC999-3)-5 26 13 a-c 13 ab
093325 BC Fx(Chilbok x KC1009-3)-1 26 1.0 a 1.0 a
091126 BCiFy(Chilbok x KC1009-3)-2 26 17 af 20 af
093327 BC,F,(Chilbok x KC1009-3)-3 26 1.0 a 10 a
097728 BCFy(Chilbok x KC1009-3)-4 26 2.0 e-g 24 e-g
093729 BCFy(Chilbok x KC1009-3)-5 20 1.0 a 10 a
093730 F3(Chilbok x KC351-2)-1 25 19 fg 23 fg
093331 F3(Chilbok x KC351-2)-2 24 13 a-d 13 a-c
093332 F3(Chilbok x KC351-2)-3 26 L1 a-c L5 ab
093333 F3(Chilbok x KC351-2)-4 26 L1 a-c L1 ab
093134 BC Fy(Chilbok x KC351-2)-1 23 1.0 a 1.0 a
093335 BCFy(Chilbok x KC351-2)-2 24 1.0 a L0 a
093736 BCFy(Chilbok x KC351-2)-3 26 L1 a-c 13 ab
093337 BCFy(Chilbok x KC351-2)-4 16 1.0 a L1 a
097738 Chilbok-A 16 12 a-c 13 ab
091139 Chilseongcho 16 33 i 4.0 h

“1=No disease symptom observed, 2=necrotic lesion on stem but still surviving; 3=wilting; 4=dried and dead.
*1=No root rot observed; 2=about 25% root rot; 3=about 50% root rot; 4=about 75% root rot; S=complete toot rot.
"Mean separation within columns by Duncan‘s multiple range test, p<<0.05.
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Table 3. Resistance to Phytophthora blight of Fs and BCF; lines

' No. of Disease index

10BN Line plants Stem rot” Root rof’
1077001 BCiF;(Chilbok x KC995-2)-B-1 45 1.0 a 13 a-c
107002 BCF5(Chilbok x KC995-2)-B-2 45 12 a 17 of
1017003 BC,F;(Chilbok x KC995-2)-B-5 45 1.0 a 17 of
107004 BCF;(Chilbok x KC995-2)-B-6 45 1.0 a 14 a-e
10JJ005 BC,F;(Chilbok x KC995-2)-B-7 42 L1 a 1.9 ef
1013006 BC\F;(Chilbok x KC995-3)-1-1 37 1.0 a 1.1 a
1073007 BC\F;(Chilbok x KC995-4)-3-1 45 1.1 a 1.7 of
1077008 BC\F;(Chilbok x KC995-4)-3-3 45 1.1 a L5 af
1077009 BCiF;(Chilbok x KC1009-3)-1-2 34 1.1 a 1.9 f
103010 BC,F;(Chilbok x KC1009-4)-1-5 36 20 b-d 35 ij
1015011 Fy(Chilbok x KC351-2)-1-2 38 1.0 a L1 ab
1071012 Fy(Chilbok x KC351-2)-2-3 45 12 a 25

1033013 BC,F;(Chilbok x KC351-2)-3-3 45 1.1 a 26

101014 Chilseongcho 25 40 e 50 k
101015 KC264(Hwabong) 34 4.0 e 5.0 k
1071016 Fy(KC220 x KC268)-1 43 1.0 a 13 a-d
1073017 Fe(KC220 x KC268)-2 45 1.0 a 14 a-e
10JJ018 Fs(KC220 x KC268)-3 45 12 a 1.6 b-f
1033019 Fy(Chilbok x KC268) 36 1.1 a 1.8 ef
1033020 Fy(PVRSubi x JugokSubi) 200 17 b 32 hi
1077021 FEy(PVRSubi x KC1152) 180 1.9 be 32 hi
1033022 Chilbok-A 43 1.0 a 13 a-c
1077023 Chilbok 4 1.0 a 1.6 af
1017024 KC268-A 38 12 a 14 a-e
1033025 Muhanjilju (Resistant control) 50 1.0 a 1.8 df
1011026 Geumtap (Susceptible control) 49 4.0 e 5.0 k

“1=No disease symptom observed; 2=necrotic lesion on stem but still surviving; 3=wilting; 4=dried and dead.
¥1=No root rot observed; 2=about 25% root rot; 3=about 50% root rot; 4=about 75% oot rot; S=complete root Tot.
"Mean separation within columns by Duncan‘s multiple range test, p<<0.05.

Table 4. Fertiliy of F; plants between a cytoplasmic male sterile,’Chilbok-A’ and F4 and BCFs; lines selected for resistance
to bacterial wilt and Phytophthora blight .

2010BN Chilbok-A x Lines crossed Number of plant Not flowered MF MS
1033201 09JJ01-1(BCFy(Chilbok x KC995)) 24 - - 24
1077202 09JJ01-2(BCiFy(Chilbok x KC995)) 21 - - 21
1033203 09JJ01-5(BCFy(Chilbok x KC995)) 25 2 - 23
1073204 09JJ01-7(BCFy(Chilbok x KC995)) 15 2 - 13
1033205 097302-1(BCFy(Chilbok x KC995)) 25 1 1 23
1073206 097303-1(BCFy(Chilbok x KC995)) 25 1 - 24
1033207 097303-3(BCFy(Chilbok x KC995)) 25 1 - 24
1073208 097325-2(BC;Fy(Chilbok x KC1009)) 17 4 - 13
1033209 097325-5(BC/Fy(Chilbok x KC1009)) 18 1 7 10
1033210 097330-2(F5(Chilbok x KC351)) 18 - - 18
1003211 09JJ30-3(F5(Chilbok x KC351)) 24 - - 24
1003212 09JJ36-3(BC1E,(Chilbok x KC351)) 13 - - 13
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