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different flow velocities
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Fig.3 Rate of change under different flow velocities
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Fig.8 Scanning electron micrographs of microalgae

under different flow velocities
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Effect of Flow Velocity on Cell Growth and Mechanism Analysis
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Abstract: [ Objective] Flow velocity is a significant factor influencing algal cell growth and represents an optimal environ-
mental control factor for suppressing algal proliferation based on hydrodynamic principles. Revealing the growth patterns and
influencing mechanisms of Cyclotella meneghiniana under different flow velocity conditions is of great significance for preven-
ting algal blooms and exploring the mechanisms of phytoplankton growth under hydrodynamic stress. [ Methods] This study
selected Cyclotella meneghiniana cells, the dominant diatoms in the Henan section of the Middle Route of the South-to-North
Water Transfer Project, as the research object. A flow velocity gradient environment ranging from 0. 0 to 1. 0 m/s was simula-
ted using self-made experimental devices. By measuring algal cell density, specific growth rate, photosynthetic pigment con-
tent, alkaline phosphatase activity, and other indicators, the growth patterns and influencing mechanisms of Cyclotella me-
neghiniana under different flow rates were analyzed. [ Results] Under the experimental conditions, the critical flow velocity of
cells was 0.4 m/s, and its growth exhibited a "low promotion and high inhibition” pattern under different flow environments.
At low flow velocity (0.0-0.4 m/s) , increased contact frequency between algal cells and nutrients promoted the absorption
of nutrients by algal cells. At high flow velocity (0.6-1.0 m/s), fluid shear stress caused varying degrees of mechanical
damage to the cell structure, thereby inhibiting algal cell growth. [ Conclusion] Flow velocity has a dual effect on the growth
of Cyclotella meneghiniana cells; the critical flow velocity is closely related to the cells’ structural tolerance.
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