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Table 1 Variation characteristics of water quality parameters of Dongzhen Reservoir from Dec. 2020 to Jun. 2021

Kt/ DO/ TN/ TDN/ NO;-N/ NH,-N/ TP/ COD,,/ Chl-a/(

T pH
i (mgL™") — (mgL”) (mgL’) (mgL") (mgL"” (mgL’) (mgL") CellsL)

12 16.50 7.01 7.26 0.41 0.39 0.26 0.37 0.01 2.68 3.61
1 13.60 5.32 7.88 0.30 0.26 0.27 0.03 0.01 2.63 6.97
3 17.10 6.85 8.94 0.27 0.26 0.25 0.06 0.01 438 3.22
#*JZ0.5m
4 20.90 ~7.99 9.45 0.34 0.23 0.31 0.04 0.01 3.12 7.59
5 27.00 9.15 9.24 0.14 0.13 0.07 0.05 0.03 4.57 12.08
6 31.30 8.23 8.4 0.52 0.38 0.44 0.03 0.01 4.62 5.82
12 16.40 6.96 7.1 0.47 0.36 0.23 0.31 0.02 2.87 3.00
1 13.80 - 5.08 7.94 0.30 0.28 0.24 0.02 0.01 2.73 6.97
3 17.10._6.95 8.92 0.27 0.22 0.23 0.07 0.01 43 1.95
F1/Z10 m
4 18.50 7.25 7.09 0.40 0.14 0.35 0.08 0.01 2.85 2.65
5 19.50 6.80 2.57 0.20 0.18 0.17 0.09 0.02 4.06 6.62
6 26.10 6.00 43 0.54 0.41 0.43 0.05 0.01 4.59 11.10
12 16.10 7.03 7.61 0.39 0.38 0.31 0.03 0.01 2.78 4.80
1 13.90 5.12 7.76 0.29 0.20 0.22 0.02 0.01 2.25 7.12
- 3 16.70  6.90 6.73 0.30 0.33 0.27 0.02 0.01 4.96 1.92
K220 m
4 1590 6.82 2.81 0.47 0.25 0.45 0.14 0.02 2.85 3.42
5 16.60 6.70 1.97 0.29 0.23 0.18 0.15 0.01 4.11 1.76

6 2240 5.73 4.17 0.59 0.36 0.25 0.30 0.01 4.65 6.00
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Fig.2 Redundancy analysis of algae functional group structure and environmental factors in different water layers of reservoir
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Fig. 3= Changes of typical water quality factors and main algae communities in Dongzhen Reservoir in different periods
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Fig. 4 Nitrogen transformation of Dongzhen Reservoir in different periods
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Fig. 5 Distribution of Algae Community and Transformation of Nitrogen Species at
Different Water Depths in Dongzhen Reservoir
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Fig. 6 Technical scheme of Dongzhen Reservoir treatment
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Abstract The spatial succession of algae is closely related to environmental factors. In order to investigate the
spatial and temporal succession of algal functional groups and habitat changes in Putian Dongzhen Reservoir,
this study delineated the vertical distribution characteristics of the algal community in the reservoir and explored
the evolution of its influence by environmental factors, so as to clarify the mechanism of water bloom outbreak
in Dongzhen Reservoir. The results showed that 7 phyla and 39 genera of planktonic algae were detected, and
the community structure was mainly composed of cyanobacteria, green algae, diatoms and cryptoalgae. The
vertical distribution showed significant difference in different seasons. Chlorophyta and cyanobacteria were the
dominant algae in the surface (0.5 m) and middle (10 m) water bodies, which were mainly affected by water
temperature, sun light, DO and TN. The dominant algae in the deep water (20 m) were diatoms and cryptoalgae,
which were mainly affected by water temperature and TN. The average value of N/P in Dongzhen reservoir was
32.4, which showed a typical phosphorus limiting characteristic. The nitrogen pollution in reservoirs mainly
came from agricultural surface inputs and endogenous releases. The nitrogen in the substrate was easily released
during the summer stratification period of the reservoir. After combination with DO, the morphological
transformation happened and the nitrogen was imported to the upper water body, which led to the occurence of
"water bloom". In order to prevent and control water bloom in the Dongshen Reservoir, it was necessary to
strictly  prevent and control point source and agricultural surface source pollution, and construct hydraulic
disturbance facilities and add in-situ restoration devices to prevent and control the occurrence of water bloom.
By analyzing the temporal and spatial succession of algal functional groups in Dongzhen Reservoir, this study is
helpful to determine the algal outbreak mechanism in Dongzhen Reservoir, and can provide reference for
reservoir algal control and water environment ecological protection.

Keywords deep water reservoir; water stratification mechanism; algal community; population vertical

succession; RDA analysis; water bloom
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