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Research progress and prospects on molecular regulation of

efficient nitrogen and phosphorus utilization in hulless barley

Wei Lingling' , Yang Haizhen'*? , Wang Yulin'*?,Luo Mengyao! ,Zeng Xingquan!+?
(1.State Key Laboratory of Hulless Barley and Yak Germplasm Resources and Genetic Improvement, Lhasa Xizang 850002, China; 2.Institu-
te of Agricultural Resources and Environment, Xizang Academy of Agricultural and Animal Husbandry Sciences, Lhasa Xizang 850002, Chi-
na; 3.Institute of Agriculture, Xizang Academy of Agricultural and Animal Husbandry Sciences, Lhasa Xizang 850002, China; 4.Wuhan Pol-
ytechnic University, Wuhan Hubei 430023, China)

Abstract: Nitrogen and phosphorus are critical mineral elements restricting yield formation. quality stability and green agriculture develop-
ment on the Qinghai-Xizang Plateau. As a staple crop adapted to low temperature, intense radiation and infertile soil, hulless barley ( Hor-
deum vulgare var. nudum) serves as an ideal material to explore crop low-nutrient adaptive mechanisms. Recent advances in germplasm evalu-
ation, genome analysis, low-phosphorus germplasm screening, water-nitrogen interaction and barley nutrient-related gene function lay a solid
research foundation. The concept connotation, evaluation index and research framework of efficient utilization of nitrogen and phosphorus in
highland barley were systematically reviewed. Nitrogen uptake and assimilation, phosphorus acquisition and transport, phosphorus starvation
response, synergistic regulation of nitrogen and phosphorus, and rhizosphere microbial —mediated nutrient acquisition mechanisms. Relevant
findings in rice, Arabidopsis thaliana and cultivated barley are discussed to provide references for low-nitrogen and low-phosphorus adaptation
research on hulless barley. Current research gaps include inconsistent evaluation standards, insufficient gene functional verification, inadequate

multi-omics integration and delayed field application. Future research shall combine core germplasm and plateau ecological zones, integrate
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high-throughput phenotyping, population genomics, multi-omics and gene editing to construct molecular regulation models, and translate

functional genes and elite haplotypes into molecular breeding for new high-yield, fertilizer-saving, plateau-adaptive hulless barley varieties.

Key words: Hordeum wulgare var. nudum ; efficient nitrogen and phosphorus utilization; nitrogen-phosphorus synergy; multi-omics; molec-

ular regulation
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