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Abstract: The sustainable development of aquaculture industry is facing severe challenges such as deteriorating aquaculture
environment and frequent occurrence of animal diseases. It is urgent to develop efficient and green micro ecological regulation
technologies to replace traditional methods such as antibiotics. As an emerging microecological regulator, photosynthetic bacteria nano
composites have shown great potential in water quality improvement and animal health promotion due to their ability to synergistically
regulate the ecological functions of photosynthetic bacteria and the unique properties of nanomaterials. They have become a current
research hotspot. This article provides a systematic review of the latest developments in this field, first outlining the main strategies for
constructing functional complexes between photosynthetic bacteria and various nanomaterials; Secondly, the dual mechanism of the
complex in improving water environment and regulating the balance of gut microbiota in farmed animals was emphasized; Finally, the
effectiveness evaluation methods and key influencing factors of the composite in practical applications were analyzed, and its future
development direction was discussed, in order to provide a solid theoretical basis and technical reference for the development of
efficient and stable aquaculture microecological regulation products.
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