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Tab. 1 Sampling sites in the Danjiangkou Reservoir

JREIX. i KR g 2
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S6 NZIRAOKIT 32034.617 111°25.95
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S8 FHEERR L 32°33.54"  111°29.40'
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Fig. 1 Spatial variation of physical and chemical indexes of water quality in Danjiangkou Reservoir
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Fig. 6 CCA analysis of dominant phytoplankton species with environmental factors in different seasons
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Abstract: Phytoplankton can respond quickly to environmental changes caused by water quality parameters, climate
and hydrodynamic conditions, and is often used to monitor water quality pollution. Its species composition, the
succession of dominant species, and biodiversity can reflect the water ecological environment in the reservoir area.
Since the middle route of the South-to-North Water Transfer Project was officially put into operation in 2014, due to
the increase of the reservoir capacity area after the dam was raised, many slow flow areas were generated along the
bank lines, which caused easily growing algae. Long-term water transfer may change the phytoplankton community
structure of Danjiangkou Reservoir, affect the ecological environment around the water source area and cause water
quality problems. Therefore, it is particularly important to understand the spatial and temporal distribution
characteristics of the phytoplankton community structure in the Danjiangkou Reservoir and evaluate the potential
risk of eutrophication.

A portable water quality detector (HACH SL1000) was used to measure pH, temperature, conductivity (Cond),
ammonia nitrogen (NH,-N), nitrite nitrogen (NO, -N), and nitrate nitrogen (NO; -N). Total phosphorus (TP) was
measured by ammonium molybdate spectrophotometry GB 11893-1989, total nitrogen (TN) was measured by
alkaline potassium persulfate ultraviolet spectrophotometry GB 11892-1989, and transparency (SD) was measured
by Plug plate. A 25# plankton net (64 um) was used to do "o" zigzagging for 3-5 minutes at a depth of 0.5 m to
collect qualitative samples of phytoplankton. A plexiglass water collector was used to collect quantitative samples of
phytoplankton at a depth of 0.5 m. The number of phytoplankton was calculated by the eyepiece field method, the
biological volume was calculated by morphological characteristics and measured by a microscope. The biomass was
calculated by the volume conversion method. Dominance Y, Margalef richness index, Pielou evenness index, and
Shannon-Wiener diversity index were selected to calculate phytoplankton community indicators. Typical
correspondence analysis (CCA) between phytoplankton and environmental factors was performed using Canoco 4.5
software.

The 101 species of phytoplankton were detected belonging to 76 genera of 8 phyla, 20 species belonging to 17
genera of diatoms, 26 species belonging to 17 genera of cyanophyta, 45 species belonging to 32 genera of
chlorophyta, and 10 species belonging to 10 genera of dinoflagellates, chrysophyta, Cryptophyta, xanthophyta and
Euphyta. There were 9 dominant phytoplankton species in Danjiangkou Reservoir, which were Melosira
granulosus, Melosira granulata var.angustissima, Microcystis aeruginosa, Pseudanabaena sp, Glenodinium,
Oscillatoria sp, Chlamydomonas sp, Cyclotella sp, Chlamydomonas globosa Snow. The average biomass of
phytoplankton in Danjiangkou Reservoir in winter, spring, summer and autumn were (0.003£0.001) mg/L,
(0.006+0.002) mg/L, (0.129+0.018) mg/L. and (0.481+£0.029) mg/L, respectively. In Danjiangkou Reservoir, the
biomass of phytoplankton at Langhekou site S1 and Nancaojiayuan site S2 was relatively high, while that at
Xiaogsanxia site S6 was relatively low. The Shannon-Wiener diversity index (H'), Pielou evenness index (J') and
Margalef richness index (D,,) of phytoplankton in Danjiangkou Reservoir ranged from 1.76 to 2.53, 0.48 to 0.75 and
1.89 to 3.44.

The dominant species of phytoplankton in Danjiangkou Reservoir varied significantly with the season. Diatoms
dominated in winter, followed by green algae-dinoalgae-diatoms in spring, and gradually developed into blue algae-
green algae-diatoms in summer and autumn, indicating that the eutrophication degree of water in Danjiangkou
Reservoir deepened from winter to autumn. The spatial distribution of phytoplankton in Danjiangkou Reservoir was
obvious, and the phytoplankton biomass in Hanjiang Reservoir was higher than that in Danjiang Reservoir. The
evaluation of diversity index showed that the water in the reservoir area was mild to moderately polluted, and the
trophic status of water was higher in summer and autumn, with a certain eutrophication trend, and the risk of bloom
was greater. The phytoplankton community structure in Danjiangkou Reservoir was mainly affected by
environmental factors such as water temperature, transparency, total nitrogen and total phosphorus, summer, autumn
season cyanobacteria, and green algae overgrowth may cause deterioration of water quality of Danjiangkou
Reservoir.

Key words: Danjiangkou Reservoir; phytoplankton; community structure; temporal and spatial distribution;

diversity index
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