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Abstract

Nanotechnology has emerged as a transformative field with significant applications in
aquaculture, particularly in the breeding and rearing of rainbow trout (Oncorhynchus mykiss).
This review highlights the multifaceted roles of nanomaterials in enhancing fish nutrition,
boosting immune responses, disease control, water purification, and optimizing reproduction.
Nano-based dietary supplements such as nano-selenium and nano-iron improve growth
performance and stress resilience. Moreover, nanovaccines and antimicrobial nanoparticles like
silver and zinc oxide offer promising alternatives to antibiotics. In reproductive biotechnology,
nano-carriers enable controlled hormone delivery, improving breeding efficiency. Despite these
advancements, concerns remain about the ecological safety and potential toxicity of
nanoparticles. This study underscores the potential of nanotechnology in sustainable trout
aquaculture while advocating for further research to ensure environmental and biological
safety.
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