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Genetic Analysis of Resistance to Phytophthora sojae and Mapping of Resistance
Gene in Soybean Cultivar Zheng 97196
ZHANG Hai-peng GUO Na NIU Jing-ping HUANG Jing PENG Yang WANG Hai-tang ZHAO Jin-ming XING Han

( Soybean Research Institute of Nanjing Agricultural University/Key Laboratory of Biology and Genetics and Breeding for Soybean( General) ~Ministry of

Agriculture/State Key Laboratory for Crop Genetics and Germplasm Enhancement Nanjing 210095 China)

Abstract: Phytophthora root rot of soybean is a worldwide soybean diseases caused by Phytophthora sojae ( P. sojae) has a
great impact on the yield and quality. Resistant cultivars is the most economical and effective method to prevent it. Soybean
Phytophthora resistance contain complete resistance controlled by single gene and partial resistance controlled by multiple
genes in this study the cultivars Zheng 97196 to multiple physiological strain of P. sojae resistant. A population of F,.; recom—
binant inbred lines( RIL) derived from the cross of Zheng 97196 x X242003 then the RIL was used to analyze the inheritance
of resistance by inoculated P. sojae HeN35 and map the resistance gene to a linkage group. The results showed that the resist—
ance of Zheng 97196 to P. sojae was controlled by a single gene ( Rps) and the resistance was dominant to susceptible then
9 kinds of different virulence formula P. sojae were inoculated Zheng 97196 and 14 widely recognized as disease—resistant soy—
bean varieties contain a single gene( differential hosts) recorded the type of reaction the results showed Zheng 97196 reac—
tion type was different from 14 differential hosts speculated that it may have new resistance genes temporarily named
RpsZheng. Basis of linkage analysis with SSR markers the gene was located on molecular linkage group N and flanked by
satt485 and satt584 with genetic distances 2. 1 and 3.7 cM.
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Table 1 The resistance type to HeN35 in the F, , families derived from the crosses of Zheng 97196 x X242003
Number of plants Chi-squared tests
(oross or parents Resistance Heterozygosis Susceptibility Expected ratio X d
97196( P,) 40 0 0
F, 30 0 0
Fps 56 105 50 1:2:1 0. 84 0. 66
X242003( P,) 0 0 40
2.2 RpsZheng
2 14 o X242003
( . SSSSSSSS Williams( ps)
) 9 .
97196 : RSSSSRRRR 14
2 9

Table 2 The reactions of different soybean cultivars to 9 strains of P. sojae

P. sojae
Rps

Cultivar P6497 7076 Pmg R31 JS0842  HeN35  HLJ17 H15 W274
Williams S S S S S S S S S
Harlon la R S R R S R R R R
Harosoy13XX 1b S s S R S R R R R
Williams 79 le R S R R S R R R R
PI103091 1d R S S R S R R R R
Williams 82 1k R S R S S R R S R
1761988 2 S R S S S R S R R
Chapman 3a R S S R S s R R R
PRX146-36 3b R S S S S R R S R
PRX14548 3¢ S R R S S S R S S
1852352 4 R R S S S S S R R
1853059 5 R S S S S S S S R
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P. sojae
Rps
Cultivar P6497 7076 Pmg R31 JS0842 HeN35 HLJ17 HI15 w274
Harosoy62XX 6 R R S S S S R S R
Harosoy 7 S R S S S S S S R
97196 R S S S S R R R R
X242003 S S S S S S S S S
la 1b lc
lalb 1d 1b 1d 2 1k 2
1b 2 1d 1k 2 3a 3¢ 1k 3b 3¢
Virulence lelk 3a 3a 3b 4 3b3c 2457 3¢
3¢ 3a3b3c 4567 567
pathotype 3b 5 567 4567
4567
R: 'St
R: Resistant; S: Susceptible.
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Fig.2 Amplication products of satt485 and satt584 among parents and F,_,

3 RpsZheng SSR F,,
Table 3 Segregation of the gene RpsZheng and linked SSR markers in F, ;families from Hybrid combination
/ Observed number s »
Gene/Maker Number of F,.; plants AA AB BB Expected ratio X

RpsZheng 211 56 105 50 1:2:1 0.84 0. 66
satt485 211 51 112 48 1:2:1 0. 60 0.74
satt584 211 48 115 48 1:2:1 0.39 0.82
satt159 211 54 106 51 1:2:1 0.95 0.62
satt125 211 52 107 52 1:2:1 0.96 0.62
satt009 211 50 115 46 1:2:1 0.36 0. 84
satt683 211 51 114 46 1:2:1 0.41 0. 81
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E Location of RpsZheng on MLG N( A) and Linkage map of SSR markers( B)
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