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Influence of Denltrlﬁcatlon on Cyanobaeterlal Blooms Trends in Lake Talhu Chlna
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Abstract Denlmflcalwn isa ma]Ol process In aquatic egosystems;~and 1t com_ggies with cyanobacterial growth for nitrogen. However, the effect of denitrification on
cyanobactérial, Blooms under the bac kground of climate change remains unclear. “This study explored the interaction between lake denitrification and formation of cyanobacterial
blooms, usilng the historical water quality monitoring data of North Lake Taihu over five years from 2017 to 2021 and via incubation experiments of cyanobacteria and sediment
denitrification. The monitoring data showed that algal biomass ( Chla as a proxy) primarily peaked during summer and autumn. The seasonal variations in total N concentration
showed a completely opposite trend than that of algal biomass, which peaked in winter and spring. Nitrate was the major component of dissolved inorganic nitrogen, and the
nitrate concentration was approximately zero in summer and autumn. The total phosphorus concentration varied in the same way as the Chla concentration. The experimental
results showed that Cyanobacteria did not grow when the temperature was below 20°C. In comparison, denitrification showed a significant linear relationship with temperatures
between 10-25°C (R* =0.99) and reached the maximum value of (62.98 +21.36) pmol+(kg-h) ™' in Lake Taihu at 25°C. Additionally, the nitrate concentration
threshold at the maximum denitrification rate was 4 mg+L™". Cyanobacteria assimilate nitrate for growth, thereby reducing the concentration of nitrate required for
denitrification. This study indicated that the advance in lake temperature warming due to climate change may result in earlier growth of cyanobacteria, thereby leading to large
amounts of N being assimilated by algae before denitrification, further affecting the dynamics of cyanobacterial blooms. The present results are scientifically important for
explaining the mechanism of cyanobacterial bloom rebound in Lake Taihu under the background of recent climate changes.

Key words: nitrogen; denitrification; cyanobacterial blooms; Lake Taihu; climate warming
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