Mitrate — nitrite dynamics and phytoplankton growth: Formulation and
experimental evaluation of a dynamic model
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ABSTRACT: & multi-nutrent quota model was modified to describe the coupled dvnamics of nitrate
and nitrte utilization for four phvtoplankton species, Fleochlorum atomus (Butcher)
[(Chlarophyta), Mannochlorepsis cculota (Droop) (Ochrophyta), Bochnyesis =p. (Haptophwta), and
Pyrocystis lumoela [Schitt) (Dinophwta), Although rarely considered in nutrent-limited
phvtoplankton models, nithte can be an impartant nitrogen source, as it can be either released
due to incomplete reduction of nitrate or taken up to zupplement low nitrogen availability, The
model accurately characterzes the dvnamics of nitHte uptake and excretion, nitrate uptake and
azsimilation efficiency, and population growth for the study species in batch culture, despite the
fact that the species display 3 range of qualitatively different nutrent utilization patternz. The
good performance of the model suggests that per-capita secretion and re-azzimilation of nitAte,
together with changes to the per-capita internal nitrogen supply, can be inferred from daily
obzervations of medium nitrate and nitrte utilization and population growth, The model alzo
reproduces qualitative characterstics of nitrite dynamics that have been obzerved in previous
empirical studies, such as a rize in per-capita nitrdte secretion when culture medium nitrate
cancentrations and intracellular nitrogen levels are high, Qur model therefore provides a new
framework for evaluating the potential broader trophic consequences of the effects of nitrte
uptake and release on the dynamics of phvtoplankton populations.
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