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[Abstract] Water shortage is a key factor restricting the sustainable development of global rice production.
Optimizing water management patterns is the core approach to achieving water—saving, high—yield and
high—quality rice production. This paper reviews the effects of typical water management patterns, such as
traditional flooded irrigation, intermittent irrigation, alternate wetting and drying (AWD), and controlled
irrigation, on rice yield formation and quality regulation. It systematically analyzes the internal laws by which
different water management patterns affect yield components (effective panicles, grains per panicle, and
1000—grain weight) through regulating physiological processes such as photosynthesis, nutrient absorption,
tillering dynamics, and grain filling. At the same time, it elaborates on the regulatory mechanisms of water stress
on starch synthesis, protein metabolism, and the accumulation of secondary metabolites in rice from the aspects
of processing quality, appearance quality, cooking and eating quality, and nutritional quality. The research shows
that moderate water deficit (such as the AWD pattern) can achieve stable yield increase by improving water use
efficiency, optimizing population structure and source—sink relationship, and improving rice quality by
regulating the activity of starch branching enzymes, amylose content, and the expression of genes related to
chalkiness formation. However, extreme water stress may lead to yield reduction and quality deterioration. The
paper concludes that future research should focus on long—term field experiments, molecular mechanism
analysis, and regional adaptive technology integration to provide theoretical basis and technical support for

water—saving, high—efficiency and high—quality rice production.
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