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Abstract

This study focuses on the critical role of water temperature regulation technology in high-efficiency salmon (Salmo salar) roe (testis)
farming, systematically analyzing the mechanisms by which water temperature influences gonadal development, sperm quality, and
reproductive efficiency. By establishing a precision temperature control system tailored to temperature requirements at different
growth stages, we investigated its optimization effects on key indicators including roe yield, sperm motility, and fertilization rates.
Results demonstrate that optimal temperature regulation significantly promotes gonadal maturation, enhances sperm density and
motility, reduces malformation rates, shortens reproductive cycles, and improves roe production efficiency. This research provides
theoretical foundations and technical support for large-scale salmon roe farming, advancing the green and efficient development of
high-value-added products from cold-water fish species.
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