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Research Progress and Prospects in Precision Breeding to Improve Rice Quality
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Tianjin College, University of Science and Technology Beijing

[Abstract] In recent years, gene—based precision breeding technology has achieved breakthrough progress in the
field of rice quality improvement. Innovations in genome sequencing technology have significantly enhanced
the efficiency of mining quality—related genes, while gene—editing tools such as CRISPR enable precise
regulation of multiple key quality traits. Multi—omics joint analysis has revealed critical metabolic networks,
including starch synthesis and aroma compound accumulation, providing a theoretical foundation for molecular
design breeding. The development of intelligent breeding platforms has accelerated the selection process for
high—quality varieties, with a series of new cultivars combining high yield and superior quality successfully
promoted. However, challenges such as technical bottlenecks, industrial transformation, and consumer
awareness still need to be addressed. In the future, with continuous technological innovation and the
improvement of the industrial ecosystem, gene—based precision breeding will open broader prospects for
enhancing rice quality.
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