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Abstract: Denitrification is a crucial process for removing nitrogen from aquatic ecosystems. In order to evaluate the impact of

algae on the denitrification of reservoir water, we selected Xiangxi Bay (XXB), a typical tributary of the Three Gorges Reservoir
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(TGR). Water samples were collected in situ and experiments were conducted to evaluate the denitrification potential of algae at
various concentrations, species and growth conditions. The acetylene inhibition method was employed to measure the
denitrification rate. The results showed that, within a certain concentration range, the denitrification rate in the water column
increased as the algal concentration rose. However, when the algal concentration (Chl-a) reached 472.1 pg/L, the denitrification
rate declined due to limited nitrate availability. The smaller cell size and number of Microcystis aeruginosa cells added under the
same Chl-a concentration conditions may account for the slightly lower denitrification rate compared to that of Chlorella
pyrenoidosa cells. Decaying algae at suitable concentrations can provide the essential carbon and nitrogen substrates, as well as
the favorable dissolved oxygen environment, required for denitrification. Denitrification rates in water containing decaying algae
were significantly higher (p <0.05) than in the control group. Specifically, the addition of decaying Microcystis acruginosa (42.50
+ 1.26 nmol-L'*h™!) promoted denitrification significantly more than the addition of decaying Chlorella pyrenoidosa (29.02 +
0.10 nmol-L'-h™!). This enhancement is related to the characteristics of the cell structure of the algae, as Microcystis aeruginosa
can provide more organic matter and a lower dissolved oxygen environment for denitrification than Chlorella pyrenoidosa can.
When managing algal blooms and controlling nutrient levels, it is advisable to create suitable environmental conditions to
maximize the positive effects of nitrogen removal. Further research is needed to determine the optimal concentration and
community structure of growing algae for denitrification in TGR tributaries. While controlling algal blooms through methods
such as fluctuating water levels, it is also crucial to consider enhancing algal-mediated denitrification. This approach will provide
a theoretical basis for accurately assessing the effects of denitrification in reservoirs and optimizing reservoir operations to
promote denitrification.
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Tab.1 Experimental group of different algae species with different concentration

SEIG R Xt 2 1% 2 1% 4 £ 8 8 {£+NO3-N
LEEE G E-30 0 118.03 236.05 472.1 944.21 944.21
INER 0 118.03 236.05 472.1 944.21 944.21
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Tab.2 Experimental group of mixed algae species with different proportion

SEEMH b-1 b-2 b-3 b-4 b-5 b-6 b-7
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Fig. 2 Variations of denitrification rate and nitrogen concentration with different concentrations of

Microcystis aeruginosa addition
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Fig. 3 Variations of denitrification rate and nitrogen concentration with different concentrations of Chlorella

pyrenoidosa addition
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aeruginosa and Chlorella pyrenoidosa addition
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