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Abstract:
Nutrient enrichment experiments were conducted over two ice-free seasons in a blue-green algal
dominated southwest Montana reservoir to determine seasonal trends in nutrient deficiency. Additional
experiments examined the influence of inorganic N, phosphate and dissolved organic carbon (mannitol)
on the relative activity of blue-green and non-blue-green algal components of the community. Results
showed that the whole phytoplankton community (i.e., all size classes) was generally N-deficient.
Phosphorous addition alone stimulated growth and photosynthesis of the N2-fixing Anabaena or
Aphanizomenon component of the community in only two of ten experiments. The non-blue-green
algal component was most consistently stimulated by N. Activity of nitrogenase, the enzyme catalyzing
atmospheric nitrogen fixation, was stimulated by P and by mannitol on several occasions whereas N
addition consistently reduced nitrogenase activity. Nitrogenase activity was found to have a positive
relationship with temperature and total P, and a negative relationship with the DIN:SRP ratio. A
multiple linear regression model showed that the relative abundance of nitrogen fixing blue-green algae
was positively correlated with the dissolved inorganic N to soluble reactive P ratio, and to total N. This
study provides evidence that P is not always the primary nutrient that controls productivity of lakes and
reservoirs, arid that N must also be considered when making water quality decisions, even in systems
dominated by N2-fixing blue-green algae. 
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