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Fig.1 Location and coordinates of sampling sites
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Tab.1 Phytoplankton community composition in the three tributaries
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Fig.2 Comparison of phytoplankton density and

biomass in the three tributaries
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Tab.2 Phytoplankton functional groups and the representative species in the three tributaries
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Tab.3 Dominant phytoplankton functional groups
in the three tributaries
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Tab.3 Occurrence frequency of phytoplankton

function group in the three tributaries
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Tab.4 Aquatic physical and chemical factors

in the three tributaries
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Tab.5 Pearson correlation analysis between phytoplankton standing stock and

environmental factors in the three typical tributaries
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TN ~0.92%* -0.90% % —0.72* -0.88** -0.65 0.09 0.03 0.21 0.50
NO;-N -0.93**  -0.91*" -0.61 -0.84**  -0.74" 0.08 0.10 0.44 0.43
NH,-N 0.84* 0.81°" 0.54 0.73 0.62 0.07 0.02 -0.57 -0.40
TP -0.99**  -0.99** -0.67  -0.91** -0.84*" 0.18 0.23 0.20 0.24
CODy, 0.92%* 0.94** 0.65 0.85** 0.87*" -0.09 -0.30 -0.30 -0.25
Chl-a 0.94%* 0.92** 0.42 0.75* 0.89** -0.12 -0.12 -0.23 -0.34
SD -0.99**  -0.99** -0.64  -0.90** -0.84*" 0.16 0.28 0.26 0.27
T 0.97** 0.96** 0.66 0.91** 0.83* -0.31 -0.29 -0.19 -0.17
COND 0.87** 0.87** 0.59 0.79* 0.77* -0.04 -0.04 -0.46 -0.40
DO -0.72* -0.59 -0.39 -0.62 -0.43 0.56 -0.17 0.16 0.36
ORP -0.95**  -0.94*" -0.61 -0.86** -0.86"" 0.27 0.09 0.28 0.41
TDS 0.99** 0.96** 0.65 0.91** 0.83* -0.30 -0.28 -0.20 -0.25
pH -0.78* -0.83* -0.50  -0.68** -0.65 -0.36 0.02 0.29 0.45
TLI(Y) 0.83* 0.84** 0.57 0.75* 0.74* 0.04 -0.05 -0.49 -0.36

T " R BFEMR(P <0.05), " " FR W BFHMAK(P <0.01) ,CD KR4I &, BM KR4t G .C.P Ly MP F.Y 735 REA R

A4,

Notes: * indicates a significant correlation (P <0.05), # s indicates a highly significant correlation (P <0.01). CD: cell density, BM: bio-

mass; G, C, P, Ly, MP, F, Y represent different phytoplankton function groups.
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Phytoplankton Community Structure in Typical Tributary Coves of Three Gorges
Reservoir and Its Relationship to the Water Environment

PAN Xiao-jie"””, LIU Cheng’”, WAN Cheng-yan', ZHAO Yi-jun’, ZHU Meng-ling'

(1. Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences. Wuhan 430079, P. R. China;
2. Hubei Provincial Collaborative Innovation Center for Water Resources Security, Wuhan 430072 ,P. R. China;
3. Hubei Province Key Laboratory of Lakes Ecological Restoration and Algae Use, College of Resources and
Environment Sciences, Hubei University of Technology, Wuhan 430068 ,P. R. China)

Abstract; The aquatic community structure in tributary coves of Three Gorges Reservoir varies significantly with
distance from the dam. To characterize the aquatic ecological environment of tributaries of Three Gorges Reservoir,
we investigated the phytoplankton community in the bays of Xiangxi River, Pengxi River and Yulin River. These are
three typical tributaries and are located, respectively,in the lower, middle and upper reach of Three Gorges Reser-
voir. Phytoplankton species composition, standing stock and functional groups of the three rivers were compared,
the relationship between phytoplankton functional groups and water quality parameters was analyzed, and water
quality in the three rivers was evaluated based on the comprehensive nutrient index. Phytoplankton sampling was
carried out in April of 2015 and the sampling section was located 2 —3 km upstream from the confluence, with three
sampling sites in each section. Water samples were collected and in-situ measurements made at the same time phy-
toplankton were collected and the water quality parameters included water transparency , water temperature,, conduc-
tivity, DO, pH ,TN, TP,COD,,, ,Chl-a, NO;-N and NH,-N. Characteristics of phytoplankton community from the
three tributaries were significantly different. A total of 68 phytoplankton species from 46 genera, 8 phyla were iden-
tified , dominated by diatoms and green algae. The number of phytoplankton species by river was 50 species( Yu-
lin) , 33 species (Pengxi) and 20 species ( Xiangxi). The average phytoplankton density and biomass were 62 x
10" ind/L and 0. 64 mg/L( Yulin) , 4 x 10*ind/L and 0. 07 mg/L( Pengxi) ,3 x 10*ind/L and 0. 035 mg/L ( Xian-
gxi). The phytoplankton standing stock of Yulin River was obviously higher than the other two rivers. There were
23 phytoplankton functional clusters obtained for the three tributaries, with dominance by G, C, P functional clus-
ters inYulin River, L, MP functional clusters in Pengxi River and F, Y functional clusters in Xiangxi River. In
general , the phytoplankton population structures in the estuary of the three tributaries were similar, but species
composition and standing crops of phytoplankton community gradually decreased from the upper to the lower reser-
voir. In terms of the phytoplankton functional groups, the dominant species were diatoms in the lower tributaries,
dinoflagellates in the middle tributaries, and green algae in the upper tributaries. It was shown that phytoplankton
quantity of the three tributaries was associated with the change of transparency from upper to lower tributaries and
the variation in the nitrogen and phosphorus concentrations, which are highly dependent on hydrodynamic changes
resulting from operating Three Gorges Reservoir.
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