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Abstract Phytophthora blight caused by Phytophthora capsici
Leonian is a dangerous disease threatening pepper growers
worldwide. The efficacy of chemical control is generally low
as the pathogen is soil-borne and rapidly spread by zoospores
during the rainy season. Thus, based on the demand for re-
sistant varieties, various good resistant sources, such as
CM334, AC2258, and PI201234, have been reported and their
inheritance of resistance studied by many different authorities.
However, the mode of inheritance remains unclear, as 1 or 2
independent dominant genes, 3 genes, or multiple genes have
all been reported as responsible for resistance. Recently, QTL
mappings of the gene factors for resistance have been
reported, and molecular markers for resistance used in breeding
programs. With the release of many resistant commercial hy-
brid cultivars, differentiation of pathotypes of the pathogen is
attracting and plant pathologists.

Various authorities have already classified the pathogen strains

interest among breeders

into different races according to the inter-action between
resistant host plants, including the source of resistance, such
as CM334 and PI201234, and resistant commercial varieties
no standard differential

and P capsici isolates. However,

host sets have yet been established, so the results are good
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only for the pathogen strains used in the experiments. Thus,
for breeding varieties with durable resist-ance, it is important
to introduce resistance from different sources and use di-
verse local pathogen strains collected in the target area for
distribution in a breeding program.
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Table 1. Sources of resistance to P. capsici reported

Reference Sources of resistance reported

PI187331, 123469, 201232,
188476, 201234

Kimble and Grogan, 1960

Kim et al., 1975 Sae-gochu, Kimjang-gochu
Barksdale et al., 1984 Fyuco, P51

Choe et al., 1985 AC2258, No. 10

Gil Ortega et al., 1990 Line 29

Bosland and Lindsey, 1991 SCM334

P1201237, 566811,
593573, 640532

KC358, 462, 820, 821, 822
Moderately resistant
KC406, 462, 464, 268

KC807, 937, 1744

Korean land races-Anseong, Inje,
Jungseon, Seosoo, Youngju

Candole et al., 2010

Kim et al., 2001

Mo et al., 2014
Kim et al., 2010

PP BE 08 SHNNE g wol Baol wet
SHHoR AUT 4 glom, AMAR F FHAE 54
st wrh GRHoR $8el /b Aom g
(McGregor et al., 2011).

2 AYAY 4

KimbleZ} Grogan(1960)°ll 2Jale] W]l #ggdoz HIF
P1123469, P1201232, PI2012342] A&l F-AATNM AT
AL AgAS w2t ) 2 2719 AR A=
' Aoz BiHArKSmith et al, 1967)(Table 2). ZAFS] A
Holl M= PI201349F AC2258L 179 $AH-AA #a 714
o] A YgthKim and Hur, 1990; Hur et al, 1990). —L&]
el ik Al fHgae ATzt wE e
AES 92 drh olE A3t Table 29 Zr}. 539,
SCM3342] A&z A= 3719 F9AKGil Ortega et
al., 1991), 27i9] A A}H(Reifschneider et al., 1992), ¥a] <9
off ek A} APl et Agde M2 SgHoln 7+
Z 109 A AR Bod Srh(Walker and Bosland,

Table 2. Inheritance of resistance to P. capsici reported

1999= 59 Bt oA Aol wet AEo] UR|3HA|
2=t Tdolle BAEAE €85t -2 (Quantitative
trait locus, QTL) A& ZAJ3tal viae] =S W2 §4
A} =9 (Marker-assisted introgression)2 3= 5 oA o
W A3Ae Z8 A (polygene) o2 7HEEI T 9 th(Bartual et
al., 1991; Lefebvre and Palloix, 1996; Naegele et al., 1014;
Thabuis et al., 2003, 2004a, 2004b).
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Reference Sources of resistance

Mode of inheritance

Smith et al., 1967 P1123469, 201232, 201234

Saini and Sharma, 1978 Waxy Globe
Barksdale et al., 1984 Fyuco, P51
Kim and Hur, 1990 P1201234
Gil Ortega et al., 1990 Line 29
Kim et al., 1991 P1123469
Hur et al., 1990 AC2258

Phyo 636, P51, PM217, Smith 5,

Bartual et al., 1991 Mirasol, Line 29, Serrano

Gil Ortega et al., 1991 SCM-334
Reifschneider et al., 1992 SCM-334
Walker and Bosland, 1999 CM334

Thabuis et al.,
Naegele et al., 2014

Vania, P1201234, Perennial, CM334

F6 RILs of CM334 x Early Jalapeno for fruit rot

2 independent dominant genes

1 dominant gene

1 dominant gene with modifier

1 dominant gene

3 genes at least 4 alleles for resistance
1 incompletely dominant gene

1 dominant gene

Epistasis effect important
Recurrent selection method of breeding recommended

3 genes, at least 3 alleles in heterozygous for resistance
2 genes with recessive epistasis

1 dominant gene for resistance to root rot, another 1
dominant gene for foliar blight resistance

QTL mapping
Additive and epistatic QTLs identified
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Table 3. Factors used or recommended for testing resistance to P. capsici

Reference

Method and condition factors for inoculation

Kimble and Grogan, 1960
Barksdale et al., 1984
Reifschneider et al., 1986
Pochard and Chambonnet, 1972
Gil Ortega et al., 1990

Bartual et al., 1991

Bosland and Lindsey, 1991

Drenching, 8-10 leaf stage, 5000 zoospores/ml, disease reading 30 dpi

Spraying, 15-20 cm tall,2000 sporangia/ml, disease reading 14 dpi

Drenching, 45 days from sowing, 10* 10° zoospores/ml for greenhouse and field inoculation, respectively
Stem decapitating, placing mycelia plug, and wrapping with aluminum foil to measure lesion length
Drenching, 4-6 leaf stage, 12500 zoospores/ml

Decapitate above at 7-8th leaf, place agar disc, incubate in 22°C chamber

14 days from sowing, drenching 5 ml of 2,000 zoospores/ml suspension, disease read 14 dpi
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Reference Resistance source

Conclusion

Polach and Webster, 1972
Yang et al., 1989

Hwang et al., 1996

Oclke and Bosland, 2003
Glosier et al., 2007

Sy et al., 2008

Foster and Hausbeck, 2010

Susceptible commercial cultivars
P1201234, 201238

RILs from CM334 x Early Jalapeno

Commercial cultivars CM334,

Lee etal,, 2010 NuMex Joe E. Parker,

Tomato, eggplant, squash, watermelon, 6 pepper lines

18 varieties including CM334, PM217, Phyo, etc.
CM334, P1201234, Fidel, Jupiter, etc.

CM334, NY07-8001, NY07-8006, NY07-8007

14 distinct pathogenic strains among 23 strains

No interaction between isolates and cultivars
Differential interaction

10 isolates differentiated into 9 races

14 different physiological races identified.

17 isolates into 13 races

4 isolates used reacted differentially to 31 cultivars.

11 differential strains identified
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