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Abstract

The objective of this study was to breed corn to obtain the hybrids with a reduced phytic acid
(PA) content in seed. Genetic study was simultaneously conducted to assess heredity in these corns so
that the data was used for the genetic segregating generation study. The studies included 2 experiments
as followed:

) The study on gene action, basing on the good characteristic both of yield and agronomic traits
of the selected parents, was conducted. The gene action study was conducted for PA and inorganic
phosphorus (InP) content in seeds by six generations mean analysis in Py, P,, F;, F,, BC;, BC, in six
crosses of inbred lines [1) 30A10-S,,-11-1-10 x Ki20, 2) Ki16 x Ki10, 3) Ki51 x Ki20, 4) Ki52 x Ki51, 5) 30A10-
S10-14-1-2 x Ki23, 6) C5219041-5,-95 x Ki23]. The results showed that the crosses of Kil6 x Ki10, Ki52 x
Ki51, and 30A10-S;,-14-1-2 x Ki23 for the PA content and 30A10-S,,-11-1-10 x Ki20 for the InP content
were adequately described by the additive-dominance model. The non-allelic gene action (epistasis)
study in the PA trait in the three crosses of 30A10-S,,-11-1-10 x Ki20, Ki51 x Ki20, and €5219041-S,-95 x
Ki23 revealed that there was a statistically significant difference only in the cross 30A10-S,,-11-1-10 x Ki20
which had an additive x additive gene action. For the study on the non-allelic gene action of the InP trait
in the five crosses of Kil6 x Ki10, Ki51 x Ki20, Ki52 x Ki51, 30A10-S,,-14-1-2 x Ki23, and €5219041-5,-95 x
Ki23, the different gene actions were observed in these crosses. However, the gene effects of dominance
x dominance was dominant in many crosses for InP trait. In yield study in the six generations in the six
crosses, both heterosis and additive gene effect were prominent in yield performance.

Il) The study to determine the genetic variation of PA and InP content in grains among 42 inbred
lines (in 2 groups; 16 Ki inbred lines and 16 commercial hybrid extracted inbred lines). All studies were
conducted in Completely Randomized Design (CRD) in three replications since 2007 to 2009 at
Inseechandrastitya Institute for Crops Research and Development, Thailand. The result showed that
genotypic differences were highly significant (P<0.01) for InP in both sources of germplasm, but genotype
effect was significant only in commercial hybrids extracted inbred lines for PA content. The values for
broad sense heritability (hzb) was generally lower on PA in maize grains compared with InP both in Ki and
commercial hybrids extracted inbred lines [h2b of PA: 2.42 (Ki), 14.18 (commercial hybrid extracted); hzb of
InP: 32 (Ki) and 29.53 (commercial hybrid extracted)].
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