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INTRODUCTION

*Recently, some studies have sought to dissect heterosis into quantitative traits in maize. However, conflicting results were obtained, and hypotheses that attempt to describe this
phenomenon range from the simple complementation of loci with additive effects, called the dominant hypothesis to more elaborate explanations involving overdominance, genetic
collinearity, epistasis, pleiotropy, and the multiplicative action of genes associated with production components (Hochholdinger and Hoecker, 2007.

« One way to study heterosis taking into account the additve, dominance effects with epistatic effects is to consider the traditional diallel as a type of complex pedigree that might involve
mating between lines, hybrids, and lines with hybrids, generating an intricate system of crossbreeding (Cockerham 1961, Rawlings and Cockerham 1962a, 1962b).

OBJECTIVE

*This study seeks to quantify the importance of epistatic effects in the heterosis of corn, using complex pedigrees and joining di-, tri-, and tetra-alleles in the single analysis, with
and without information from microsatellite markers

MATERIAL AND METHODS

Genotypes and genotyping
 Fifty-one inbreed lines from different backgrounds were used in the crossbreeding experiments. Crossbreeding these lineages resulted in the generation of 6 double cross hybrids, 14 three
way cross hybrids, and 58 single cross hybrids, for a total of 78 hybrids. The crossbreeding system can be observed in Figure 1.
« Seventy-nine microsatellite markers were used Iin the genotyping of the 51 lines (Table 1). These markers were distributed throughout the 10 maize linkage groups. The information
obtained from these markers was used to construct genetic similarity matrices through the application of the Jacquard coefficient.
» Genetic matrices were built using the following expressions:
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RESULTS

Table 3 Model selection based on the Bayesian information criterion (smaller is best) for the additive,
dominant, and epistatic effects, considering the model with molecular marker information.
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CONCLUSIONS
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Fig 1 The crossbreeding system in 51 maize inbreed lines. The upper circles refer to the
backgrounds of each line

maize.

v'It was also possible to show that the use of molecular markers improves the accuracy of the epistatic genetic
and dominance effects.

v'The concept of crossbreeding can be expanded to frontiers well beyond traditional general and specific
combining ability
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