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Inheritance of Resistance to Race 1 and Race 4 of Cyst Nematode (Heter ode
ra glycines I chinohe) in Soybeans

LU Wei-Guo, GAI Jun-Yi, and LI Wei-Dong

Soybean Research Institute of Nanjing Agricultural University, National Center for Soybean Improvemen
t, National Key Laboratory for Crop Genetics and Germplasm Enhancement, Nanjing 210095, Jiangsu

Abstract Soybean cyst nematode (Heterodera glycines Ichinohe) is one of the two most important nation-wide soybean di
seases in China. Race 1 and 4 of the pathogen, especially the latter, are most popular in Huang-Huai Valleys and ZDD2315
and ZDD2226 have been identified as elite resistance sources. The present study was aimed to reveal the genetic mechanis
m of resistance to the two races by using the two resistant materials. Genetic analysis was performed under major gene + p
olygene mixed inheritance model in the four BC1F2 populations derived from the soybean crosses of Essex x ZDD2315, Pe
kingx ZDD2315, PI188788 x ZDD2226 and Peking x ZDD2226. The results showed that the resistance to Race 1 was cont
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rolled by two or three major genes, but no polygene effect detected. In Cross Essex x ZDD2315, three major genes contribu
ted to the resistance to Race 1 with the heritability of 72.02%, while two dominant-epistasis major genes were detected wit

h the heritability of 62.33% in Cross PI88788 x ZDD2226. The two resistance sources, ZDD2315 and ZDD2226, might ha
ve the same resistant genes with Peking conferring resistance to Race 1 because the two crosses Peking x ZDD2315 and Pek
ingx ZDD2226 did not segregate in reaction to Race 1. The resistance to Race 4 was mainly conditioned by three major gen
es plus polygene in the crosses of Essex x ZDD2315, Peking x ZDD2315 and PI88788 x ZDD2226 with the major gene he
ritability of 67.76%, 72.46% and 53.25%, respectively and the polygene heritability of 24.48%, 21.31% and 35.77%, respe
ctively. However only two major genes were identified in the cross of Peking x ZDD2226. All the F1s and the detected add
itive effects had a similar response to susceptible parents, indicating the resistance to Race 1 and Race 4 mainly was control

led by recessive genes. Therefore, selection could be taken at early generationsin breeding programs and pyramiding of gene
sresistant to both races should emphasize on resistance to Race 4 because most of the BC1F2 lines resistant to Race 4 also

showed resistance to Race 1.
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