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Abstract: The formation of rice yield depends on the photosynthetic production capacity of the source organ (leaves), the
storage capacity of assimilates in the sink organ (grains), the transport capacity of the flow (vascular bundle system), and
the coordination of these three traits. Its regulation is influenced by both intrinsic and environmental factors. In recent
years, with the innovation of physiological, biochemical, genetic, and molecular biology research methods, researchers
have gradually revealed the molecular regulatory and interaction mechanisms underlying rice source organ development,
sink capacity construction, and assimilate transport, as well as their response mechanisms to environmental and
cultivation factors. This manuscript focuses on the physiological and molecular mechanisms of the formation and
regulation of the source-flow-sink system and explores the synergistic regulatory effects of environmental factors,
hormone signal transduction, and cultivation techniques on this system and yield formation. Finally, several research
directions are proposed to improve rice yield by optimizing the source-flow-sink relationship through strategies such as
genetic modification, mining and functional analysis of key genes and proteins, investigation of hormone interaction
mechanisms, and dynamic coordination network analysis of the source-flow-sink system.
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