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Fig. 2 Cell abundance and maximum specific rates for the growth of Synechococcus under different nitrate concentrations
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Fig. 4 Photosynthetic physiological parameters of Synechococcus under different nitrate concentrations
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nitrate concentrations
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Fig. 6 Concentrations of total inorganic carbon, total organic carbon, and total nitrogen in the culture system of Synechococ-
cus under different nitrate concentrations
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Abstract: With the increase of land-source pollution input and promotion of offshore environmental restoration in
recent years, nutrient levels have changed dramatically around the continental shelf of China, causing changes in
the country’s phytoplankton biomass and community structure. Synechococcus, a widely distributed and abundant
microcyanobacteria, plays an important role in offshore ecosystems in China. However, its response to different
nitrate concentrations remains unclear. In this study, the enriched samples of Synechococcus collected from the
Bohai Sea and the Yellow Sea were used as experimental materials for the semi-continuous culture under different
nitrate concentrations. The response characteristics of the Synechococcus were demonstrated from the growth
curve, pigment contents, photosynthetic physiological parameters, carbon, and nitrogen concentrations. Under ni-
trate concentrations of 0.1, 1.0, and 10.0 umol-L™!, Synechococcus exhibited lower biomass and inefficient light
energy conversion. Under 100.0 umol-L™! nitrate concentrations, the growth of Synechococcus improved, the bio-
mass supported by the culture system increased by approximately five times, and the light energy conversion effi-
ciency reached its highest value in the culture system. Meanwhile, the light-capturing ability of unit cells was in-
hibited, and nitrogen and phosphorus consumption increased. This study demonstrated that marine Synechococcus
could continuously grow under different nitrate concentrations. Under higher nitrate concentrations, the biomass
increased considerably; however, no corresponding equivalent increase was observed in the amounts of carbon and
nitrogen released into the culture medium. The results provided an experimental basis for the response of prokary-

otic microalgae to phytoplankton ecosystems under nutrient stress.
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