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INHERITANCE OF FAT AND FATTY ACID COMPOSITION CONTENTS IN SOYBEAN
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Abstract Genetic improvement of fat and fatty acid composition content of soybean seed is interesting to
both farmers and processors. The objective of this study was aimed at revealing the genetic mechanism of

fat and fatty acid composition content in soybean. Genetic analysis were performed under major gene +
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polygene mixed inheritance model in the P, ,P, ,F, ,and BC, F;of the cross Esse xZDD2315. The results
showed that fat content and linolenic acid content of the cross were controlled by two major genes plus
polygenes, with the major gene heritability of 16.23% ,and 41.98% , respectively, and polygene heritabili-
ty of 53.49% ,and 24. 17% ,respectively. Three major genes and polygenes contributed to the inheritance
of palmitic,linoleic and stearic acids contents,with the major gene heritability of 71.63% ,91.59% ,and
91.51% ,respectively,and polygene heritability of 14.78% in palmitic acid,but no polygenes detected in
linoleic and stearic acids. The inheritance of oleic acid content was controlled by three major additive
genes , with the heritability of 74. 66% . The conclusions were as follows: the inheritance of fat and fatty
acid composition content in soybean involved with both major genes and polygenes; while for other fatty
acids mainly due to major genes with their heritability of more than 70% ,the major gene heritability of fat
and linolenic acid contents were smaller. In the improvement of fat content, accumulating polygenes

should be emphasized, while utilization of major genes is preferred for fatty acid improvement. There will

be no serious contradictions in the improvement of both fat content and fat quality traits.

Key words

polygene mixed inheritance model
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Fig. 1 Frequency distribution and fitted mixed distribution for fat and fatty acid content of soybean
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Table 1 Estimates of genetic parameters
i & % % Genelic parameter
TN 7|
h? h?
Trait Model m a, ap ac i [d] [i] g']z) o? g'%ng g—[z)g e "
/% /%
NE i Fat E-1-7 19. 185 1.920 1.502 -2.006 0.827 0.251 0.134 0.443 16.23 53.49
2R Palmitic G4 12.187 0.399 0.399 0.407 -0.936 0.234 0.243 0.033 0.174 0.036 71.63 14.78
Hfi g2 Stearic G4 3.923 0.107 0.107 0.047 0.118 0.414 0.058 0.011 0.053 <0 91.51 -
TR Oleic F4 21.119 0.593 0.593 0.598 1.732  0.430 1.293 74. 66
E R Linoleic G4 54.191 0.824 0.824 0.411 -1.393 0.441 1.330 0.209 1.218 <0 91.59 -
SV BERR Linolenic E-1-3 7.772  0.369 0.369 -0.215 0.166 0.179 0.061 0.075 0.043 41.98 24.17
“ =V RORAMA TR

“

— ”denotes being not estimated due to the restriction of the model.
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Table 2 Correlation coefficients of fat and fatty

acid compositions in soybean

2N FEREER  RERRER MR WEhER  ERRER
Trait Palmitic Stearic Oleic Linoleic  Linolenic
THHEHR Stearic 0.083
IR Oleic -0.255"  0.104
WEiHAR Linoleic  -0.211*  -0.310" -0.833*
PR Linolenic  0.157 -0.147 -0.604* 0.287*

NEH Fat
w % x 3R] 0.05 F10.01 @K %, * * indicate significant

at 0.05 and 0. Olsignificance probability level , respectively
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