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ABSTRACT

This work was carried out at Giza, Sids and Sakha Res. Sta. of ARC, Egypt in
the seasons from 2004 to 2009. The main objectives were to evaluate nineteen
inbreds isolated from quality protein (QPM) and high-oil (HOM) maize populations
for combining ability, provide information on genetic behavior of oil and protein
contents and yields and estimate genetic correlations between grain quality and
yield traits. Three groups of crosses were carried out, the 1% group was 76
testcrosses among 19 inbreds and four testers, the 2™ was 15 diallel crosses among
6 contrasting inbreds for protein content and the 3 was 15 diallel crosses among 6
contrasting inbreds for oil content. The lattice 10x10 design was used in the
linextester experiment and randomized complete block design in the diallel
experiments. Parental inbreds and F; crosses in all experiments showed genetic
variability in protein content and oil content. Average heterosis relative to the
higher parent in all experiments was in the negative direction. However, significant
positive heterobeltiosis estimates were exhibited in some crosses, which reached to
47.56% for protein content and 76.36% for oil content. Estimates of general (GCA)
and specific (SCA) combining ability variances were significant for all studied
traits. The parents superior in mean per se performance and GCA effects and the
F1’s superior in per se performance, heterosis and SCA effects for protein and oil
traits were identified. Dominance was more important than additive variance in the
inheritance of protein and oil contents and protein yield traits, indicating that
heterosis breeding is the method of choice for their improvements. However,
additive variance predominated in the inheritance of oil yield traits, suggesting that
selection would be the most effective method for improving these traits. Degree of
dominance was overdominance for all grain quality characters. Heritability in
narrow-sense across locations was higher for oil content (29.40%) and oil yield
(53.06%) than protein content (13.31%) and protein yield (16.74%). Expected
genetic advance from selection in diallel experiments was more than 30% for
protein content, oil content and oil yield and was 10.16% for protein yield/ plant. A
very strong positive and significant genetic correlation was found between protein
yield/ plant and protein content (0.946) and between oil yield/ plant and oil content
(0.936). A weak but positive genetic association was found between oil content and
protein content indicating a facility for simultaneous selection of protein content
and oil content together.

Key words: Quality protein maize; QPM, high-oil maize; HOM, combining ability,
Zea mays, heterosis, gene action, heritability, genetic advance.
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