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Effectiveness of molecular marker for identifying monoembryonic/polyembryonic

types in citrus breeding

Saki Yamamoto, Saki Miyoshi, Mitsutoshi Okamoto and Toya Hioki

Summary

Citrus varieties are classified into monoembryonic and polyembryonic varieties based on
whether they form nucellar embryos or not. As monoembryonic varieties are important as seed
parents in order to efficiently obtain hybrid seedlings in cross-breeding, it is necessary to select
them preferentially. The DNA marker (P/M marker), which was developed by the National
Agriculture and Food Research Organization (NARO), can identify citrus embryonic types based
on the genotypes of CitRKDI, which plays a principal role in regulating citrus somatic
embryogenesis. Therefore, it is expected that this marker will make the investigation of embryonic
types more efficiently. In this study, we assessed the effectiveness of the P/M marker for selecting
monoembryonic individuals from cross-breeding groups.

1. The P/M marker was applied to fourteen commercial cultivars and nine Ehime breeding lines,
whose embryonic phenotypes have been identified. Their genotypes evaluated using the P/M
marker matched their embryonic phenotypes.

2. The P/M marker was applied to the hybrid individuals from two cross-breeding groups, whose
embryonic phenotypes have not been identified, and their embryonic phenotypes were also
investigated by the observation of embryos in seeds of cross-pollination. All predicted embryonic
phenotypes based on their genotypes evaluated using the P/M marker corresponded with the results
of seed investigation.

These results prove that the P/M marker can accurately identify citrus embryonic types and
efficiently select monoembryonic individuals, suggesting that the P/M marker can be used for the

citrus breeding program.
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