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Abstract

Quality Protein Maize (QPM) possesses enhanced nutritional quality due to increased lysine and tryptophan
content. The present study aimed to investigate the inheritance pattern and genetic variability of protein-
related traits in QPM using diallel analysis. Eight QPM inbred lines and their hybrids including reciprocals
were evaluated across three growing seasons. Significant variation among genotypes, seasons, and genotype
x environment interactions was observed for protein content and associated kernel quality traits. Graphical
analysis revealed predominance of over-dominance and non-additive gene action for several quality traits.
The dominance variance components were generally higher than additive variance for protein content.
Significant reciprocal effects were also observed for certain traits, indicating maternal influence. The study
suggested that exploitation of heterosis and careful parental selection could effectively improve nutritional
quality in QPM. The identified promising inbreds and hybrids may serve as valuable genetic resources for
future QPM breeding programmes.
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Introduction

Protein deficiency remains a major nutritional challenge in developing countries where maize
serves as a staple food. Conventional maize lacks sufficient quantities of essential amino acids
such as lysine and tryptophan. Quality Protein Maize (QPM) was developed through incorporation
of the opaque-2 mutation and modifier genes to improve protein quality while maintaining
acceptable agronomic performance. QPM contains nearly double the lysine and tryptophan
content compared to normal maize, thereby improving biological value of protein. Genetic
improvement of protein quality traits requires detailed knowledge regarding gene action,
combining ability, and environmental interactions. Diallel analysis is widely used for
understanding the inheritance of quantitative traits and identifying superior parental combinations.
Therefore, the present study was undertaken to analyze genetic variability and inheritance patterns
of protein quality traits in QPM.

Materials and Methods

Eight QPM inbred lines were crossed in all possible combinations including reciprocals using an
8 x 8 diallel mating design. The experimental material consisted of parents and F1 hybrids
evaluated during rabi-2023, rabi-2024, and kharif-2024 seasons. Observations were recorded for
protein content along with other quality and yield parameters. Statistical analyses included
analysis of variance, graphical analysis using Vr-Wr regression, and estimation of genetic
components following Hayman’s approach. The significance of additive and dominance
components was tested for each season separately. Environmental interactions were also analyzed
to understand seasonal influence on expression of protein-related traits.

Results and Discussion

Analysis of variance revealed highly significant differences among genotypes for protein content
over all seasons, indicating the existence of substantial genetic variability. Significant season x
genotype interactions suggested differential performance of genotypes under varying
environmental conditions. The diallel analysis indicated significant variation among parents,
hybrids, and reciprocals for protein content. Reciprocal effects were significant during rabi-2024,
indicating maternal effects in inheritance of protein content.
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Fig 1: Additive and Dominance Variance Components

Figure 1 illustrates the comparative contribution of additive and dominance variance components for important protein quality traits in Quality
Protein Maize.
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Fig 2: Seasonal Variation in Protein Content

Figure 2 shows the variation in protein content across different growing seasons, indicating environmental influence on protein expression in
QPM genotypes.

Graphical analysis revealed that protein content exhibited non-
significant deviation of regression coefficient from zero in most
seasons, suggesting variable linear relationships between
variances and covariances. The estimates of dominance
variance components were generally higher than additive
variance components for protein content, indicating
predominance of non-additive gene action.

The positive and significant dominance effects observed in
kharif-2024 suggested the importance of dominance gene action
in expression of protein quality traits. Environmental effects
also influenced protein expression, as indicated by significant
genotype x environment interaction.

The findings are in agreement with earlier reports by Rajendran
et al. (2014) 2, Amiruzzaman et al. (2011) !, and Machida et
al. (2010) ™°, who reported significant variability and non-
additive inheritance for protein quality traits in QPM.

The results further suggested that hybrid breeding could be
effectively utilized to improve protein quality along with grain
yield. Selection of genetically diverse parental lines with
favorable combining ability may help in developing
nutritionally superior QPM hybrids.

Conclusion

The present investigation revealed considerable genetic
variability for protein quality traits in QPM. Non-additive gene
action predominated for protein content, suggesting the
importance of heterosis breeding in improving nutritional
quality. Significant genotype x environment interaction
emphasized the need for multi-environment evaluation. The
identified superior inbred lines and hybrids can be utilized for
developing high-yielding and protein-rich QPM cultivars.
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