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Research progress on salt—-tolerant gene mining as well germplasm
identification and development in wheat
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Abstract As one of the world's major food crops, wheat production is severely threatened by soil salinization, as salt stress affects
approximately 10% to 20% of the global wheat cultivation area. Salt stress inhibits wheat growth via a triple mechanism including osmotic
imbalance, ion toxicity, and oxidative damage. Wheat, being a salt—sensitive crop, possesses a narrow genetic base for salt tolerance,
limiting its productivity improvement in salinized lands. In recent years, multi—level studies have elucidated the molecular, physiological,
and biochemical mechanisms underlying salt tolerance in wheat. However, coordinated optimization of salt tolerance with agronomic
traits such as yield, as well as the complexity of salt stress responses, remain major challenges. This review summarizes advances in
understanding the physiological and biochemical mechanisms, molecular regulatory networks, genetic basis of salt tolerance, discovery
and utilization of novel salt—tolerant genes, and breeding strategies for developing salt—tolerant wheat varieties. It also analyzes existing
challenges in the field, including the paradigm and limitations of conventional breeding, identification and cloning of key salt—tolerant
genes, applications of genetic engineering and gene editing technologies, and the systematic integration of multidisciplinary technologies.
Due to the mechanism complexities of plant resonese to salinity stress, and the exploring and functional characterization difficulties of salt
tolerance related genes in wheat, it is necessary to identify salt tolerance genes from wheat by integrating multiomics techniques, and
timely employ the important salt resistance genes excavated in other plant species for wheat improvement. This paper aims to provide
some valuable information for genetic improvement of wheat on salt tolerance.

Keywords wheat (Triticum aestivum L.); salt tolerance; salt tolerance mechanisms; gene exploration; germplasm identification

; .' 1
(F{TgniE  Euisp)

www.kjdb.org 43


https://doi.org/10.1038/s41467-019-09181-2
https://doi.org/10.1126/science.ade8416
https://doi.org/10.1111/pbi.14368
https://doi.org/10.1111/pbi.14368
https://doi.org/10.1111/pbi.14368
https://doi.org/https://doi.org.10.1111/pbi.70166
https://doi.org/https://doi.org.10.1111/pbi.70166
https://doi.org/10.1038/s41477-025-01974-2
https://doi.org/10.1038/s41477-025-01974-2
https://doi.org/10.1038/s41467-023-39167-0
https://doi.org/10.1038/s41586-024-08486-7
http://www.kjdb.org

	1 小麦耐盐性生理机制探究
	1.1 渗透调节
	1.2 离子平衡调节
	1.3 抗氧化防御系统

	2 小麦耐盐性分子机制探究
	2.1 激素信号通路
	2.2 基因调控网络

	3 小麦耐盐基因挖掘和遗传基础研究
	3.1 耐盐相关数量性状基因座和目标基因挖掘
	3.2 表观遗传修饰与耐盐性的关系

	4 小麦耐盐材料鉴定和新材料培育
	5 小麦耐盐性研究面临的挑战和展望
	5.1 盐胁迫响应机制的复杂性
	5.2 耐盐基因挖掘的难度与功能验证的限制
	5.3 耐盐品种农艺性状协同改良的矛盾
	5.4 展望

	参考文献

