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Cytoplasmic male sterility (CMS) is prerequisite for the hybrid breeding of
sugar beet. It has been believed that sugar beet CMS expresses constitutively, but its stable
expression depends on the specific nuclear genotype. Other genotypes restore male fertility or
confer conditional male sterility that expresses only when the plant suffers heat. This project aims

to clarify the genetic mechanism of this conditional male sterility and to see its potential use
for the application of practical breeding. Sugar beet plants showed very different phenotypes in
northern and southern parts of Japan when they have male sterility-inducing mitochondria and certain
genotypes. These genotypes were further dissected into individual genes. One of the constituents is
an allele of known gene but its novel function was revealed in this project. The chromosomal
location of another gene was identified. Altogether, the mechanism of the conditional male sterility
involves several nuclear genes.
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