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Abstract: An Approximate Homogeneous Turbulence Simulation system was employed to systematically explore algal responses to
the interactive effects of turbulence and salinity by integrating the regulatory roles of these interactions on photosynthesis, nutrient
metabolism, extracellular polymeric substances secretion, and grazing activities. It was demonstrated that at the biomass level, the
damage to algae caused by turbulence was enhanced at 1%o salinity, with Chl-a content in the low- and high-turbulence groups being
0.37 and 1.41 times that of the still-water group, respectively. At 4%o salinity, damage was mitigated, with Chl-a content in these
groups being 0.82 and 2.29 times that of the still-water group. This phenomenon was attributed to the regulation of algal
photosynthetic efficiency and nutrient utilization rate by salinity. At the community structure level, the energy metabolism was
enhanced by the increased salinity, which resulted in a lower water pH, thereby providing a competitive advantage to diatoms and
leading to their dominance within the phytoplankton community. However, gas exchange and the shift in zooplankton composition
were intensified by the elevated turbulence, mitigating the competitive advantage of diatoms caused by increased salinity.
Consequently, the proportion of cyanobacteria increases, reinstating them as the dominant phylum.
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Fig.11 The mechanisms of the interactive effects of turbulence and salinity on algae
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