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The genetics and breeding science of diversity and universality in the three hybrid
weakness phenomena in rice
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Three hybrid weakness phenomena have been reported for rice. Each phenomenon is
caused by a different gene pair: Hwal-1 and Hwa2-1, Hwcl-1 and Hwc2-1, and W-1 and W-2. Because the
hybrid between the reported carriers of W-1 and W-2 showed normal growth, the other four genes were
surveyed. The chromosomal locations of these genes were narrowed by linkage analysis. The haplotype
analysis around the gene loci based on the DNA poleorphism, combined with the distribution survey,
showed that each gene has a monophyletic origin. The two hybrid weakness phenomena are phenotypically
different from each other. However, they showed similar expression of disease resistance-related genes
and photosynthesis-related genes, and similar cell physiology. A new weakness-like phenomenon was
identified in the hybrid between wild rice accessions.
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