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Inbred Lines (RILs)
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[Abstract] Nitrogen use efficiency (NUE) is a critical factor influencing rice yield and the sustainability of
ecological environments. In recent years, using recombinant inbred line (RIL) populations for QTL mapping
and genome—wide association studies (GWAS), researchers have identified and cloned several key genes related
to nitrogen absorption, transport, and metabolism (e.g., OsNRT1.1B and OsGS1.1), revealing the genetic
regulatory mechanisms of nitrogen utilization. This study systematically reviews advancements in QTL mapping,
functional gene analysis, and molecular breeding based on RIL populations, discusses current challenges such as
phenotypic complexity and gene—environment interactions, and explores the potential applications of

high—throughput sequencing and phenomics in NUE research. This work provides essential theoretical insights

and technical support for breeding rice varieties with improved nitrogen use efficiency.
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