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[Abstract] To address the issues of immune function decline, frequent diseases, and antibiotic dependency
caused by nutritional imbalance and unstable water quality in freshwater shrimp farming, this study focuses on
freshwater shrimp as the research subject. It investigates the mechanisms by which nutrition and water quality
affect their immune system, analyzes the regulatory roles of key nutrients and core water quality factors, and
proposes precision nutritional regulation strategies based on immune enhancement, water quality—immune
synergistic protection strategies, and a comprehensive regulatory support system encompassing innovative
farming models and technical standards. The findings aim to provide references for the development of green
and healthy freshwater shrimp farming technologies and for practitioners in the field.
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