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Abstract

<P>A genetic model was proposed for simultaneously analyzing genetic
effects of nuclear, cytoplasm, and nuclear-cytoplasmic interaction (NCI) as
well as their genotype by environment (GE) interaction for quantitative traits
of diploid plants. In the model, the NCI effects were further partitioned into
additive and dominance nuclear-cytoplasmic interaction components. Mixed
linear model approaches were used for statistical analysis. On the basis of
diallel cross designs, Monte Carlo simulations showed that the genetic
model was robust for estimating variance components under several
situations without specific effects. Random genetic effects were predicted by
an adjusted unbiased prediction (AUP) method. Data on four quantitative
traits (boll number, lint percentage, fiber length, and micronaire) in Upland
cotton (Gossypium hirsutum L.) were analyzed as a worked example to
show the effectiveness of the model.</P>
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