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Phytoplankton community structure and water ecological assessment in the Three
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Abstract; The year 2020 is the first year of the 10-year fishing ban in the Yangtze River. As an important ecological barrier of the
Yangtze River, the water ecological environment health of the Three Gorges Reservoir (TGR) is of great significance to the imple-
mentation of the Yangtze River protection. Nineteen sites were set in the main and tributaries of the TGR in year 2020 ( August and
November) and 2021 ( January and April) to explore the composition of phytoplankton community, and multiple assessment meth-
ods such as biomass, diversity index, comprehensive trophic status index and phytoplankton @ index were used to evaluate the wa-
ter ecological health of the TGR area and analyze its influencing factors. The results showed that: (1) The 266 taxa of phytoplank-
ton belonging to 105 genera in 8 phyla were identified , the average annual density was 6.4%10* cells/L and an average annual bio-
mass was 0.038 mg/L. The composition of dominant species varied seasonally. Melosira varians Agardh, Skeletonema spp. and
Fragilaria spp. were the dominant species all year round. (2) The phytoplankton in the TGR was classified into 24 functional
groups, of which B, D, MP, S1, P and Y were the dominant functional groups. Redundant analysis showed that Cond, total nitro-
gen, COD, total phosphorus, pH and total dissolved solid were the main environmental factors affecting the functional groups in the
TGR. (3) Compared with the assessment results of density, biomass and the diversity of water quality, phytoplankton Q index were
more suitable for the assessment of water ecology in the TGR. Results showed that the water ecological environment of the main
stream in the TGR area was generally good. However, the significant increases of the density, biomass and the decrease of phyto-
plankton @ index in spring and summer tributaries would affect the water ecological health of the main stream to a certain extent,
which had become the main risks for the TGR area. Therefore, we should make full use of the monitoring and early warning of tributa-

ry bloom and take advantage of the water ecological dispatch of the main stream to ensure the water ecological environment health of
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the whole TGR area.
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Fig.2 Phytoplankton species composition in

the main stream of Three Gorges Reservoir
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Fig.3 Spatial and temporal variations of phytoplankton abundance and biomass in the

main stream of Three Gorges Reservoir
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Tab.1 Dominant phytoplankton species in the main stream of Three Gorges Reservoir
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AR EEERE Melosira varians + + + +
/NI Cyclotella spp. + + “
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Tab.2 TLI( Y,) index and water assessment results in the main stream of Three Gorges Reservoir
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Tab.3 Abundance, biomass and Diatom entropy water ecological assessment results ( Mean+standard deviation)
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Fig.4 Phytoplankton diversity index in the main stream of Three Gorges Reservoir
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Tab.4 Diversity index and water ecological assessment results( Meanzstandard deviation)

P 1T Simpson RS Shannon-Wiener T 45 5 Pielous TR ah R
~HiE 0.85+0.07 JEEIG Y 2.36+0.38 s Ye— 5 Yy 0.74+0.06 I3 y5 Yy
Wb 0.81+0.06 PV S Yy 2.09+0.33 G —E 5 0.70+0.08 12 y5 Yy
IR 0.85+0.08 FEEE 5 Y 2.36+0.51 G Y—E sy 0.77+0.13 T
BE 0.78+0.18 JEE G Y 2.17+0.56 S-S 0.63x0.16 g Ye—ri5 e
JiM 0.67+0.12 JEEIG Y 1.81+0.38 s Ye—a 5 Yy 0.54£0.11 By5 Ye—rhyg Yy
P EIEDS 0.74+0.07 JEH YT Y 1.94+0.22 G Ye—d 5 YL 0.59+0.05 25 YL
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ELAR KA 0.71£0.20 JeEE s Y 1.97+0.57 s —EEY 0.59+0.17 Bi5 ge—rhig g
FRFRIN 0.63+0.28 JEEE G Y 1.77£0.77 G YT 5 Y 0.51+0.21 BiGYe—m 5 Y
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Tab.5 Functional group composition of phytoplankton in the Three Gorges Reservoir
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MP FHE #: Navicula sp. 25 52 B Bl 1 T Il AR v K K A 3
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P MaAT )& Fragilaria sp. TR R BE R = v i B R A K K Ak 5
S1 PhA 3% Pseudoanabaena sp. Y57 0¥ oK 4 0
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TB S B Gomphonema sp. 38T H %W Melosira varians IR 2B KR 3
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w2 FEMLEE Trachelomonas sp. g FERL R K 3
W WREEE Synura sp. B A A P 4
X1 Ui )R Ankistrodesmus sp. W E SRR R E SRR I R A OK i 3
X2 REWEFLH Chroomonas acuta RS SRR E B SRR A K AR 3.5
X3 S Schroederia setigera \ BLEEI IR 253 Cymatopleura solea oK K GREE KR 4
Y Wi Ba g Cryptomonas erosa KK A 3.5
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Fig.5 Composition of phytoplankton functional
groups in different seasons in the
main stream of Three Gorges Reservoir
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Attached Tab. | Changes of physical and chemical factors in the Three Gorges Reservoir

(Meandstandard deviation)

! oy TS A Cond/ TDS/ SAL/ TP/ TN CcCoD
DX C cm (ms/cm) (mg/L) (%o) pH (mg/L) (mg/L) (mg/L)
T 18.4545.49 9048 353.2422.7 260.33#37.2 0.1940.03 8.3#0.3 0.3540.47 2.3#.3 3.1+

bR 18.4345.77 97450  354.6423.6 266.01%29.73 0.240.02 8.3#.4 0.13%0.05 2.2H 3.9+ .4
VEIRIEN 18.4845.84 100 351+16.6 263.41426.81 0.2240.06 8.240.5 0.134#.06 1.840.2 3.2+4.1
JR3E=H 18.4845.87 165482 35244235  264.12430.25 0.240.03 87405 0.1320.09 2.2404 3.8+.7
FiM 18.4145.56 95485 352.8422.2  262.78428.07 0.1940.02 84404 0.1540.11 2.840.8 3.24.7
=gk 16.343.61 380 348.5433.1 274.08429.68 0.2140.02 85404  0.140.02 2.240.9 45421
E-St) 18.3545.65  204+109 342.6#33.1 256.91427.63 0.1940.02 8245 0.1440.11 240.5 3.2+.6
I 18.48455  220+119 344.64359  257.03#27.69 0.1940.02 8.2404 0.1530.1 1.940.6 2.84.7
RELL 18.5845.53 2004128 342.8434.9 25561+427.79 0.1940.02 86404 0.164.07 2.140.7 2.3#.2
EZR KM 18.484559 1924118 342.4432.7  256.1426.89 0.1940.02 8.1#0.7 0.1240.07 2.1H 2.64+.6
FRE 19.4836.49 260471 343.3432 254.8426.38  0.1940.02 8.240.4 0.15#0.07 23405 2.541.9
FhHEEX  19.0445.22 2304127 347.8431.6  256.48426.52 0.1940.02 8.240.3 0.13#0.03 25409 2.740.7
B/ TN 17.6844.21 193474  330.8424.4  250.5+12.48 0.1940.01 8.3#0.4 0.1140.01 2.1840.11 2.8542.32
K] 20.1546.27 113468  239.7#120.7 227.943452 0.17#0.03 8703 0.140.01 2.23#069 9.945.29
IR Y] 19.1545.19 170122 365422.8  269.2423.61  0.240.02 84403 0.1240.03 3.2+.76 4.68%0.65
I 17.243.02 260 340.9422.1  261.5420.84 0.1940.02 8.540.3 0.0940.03 1.33#0.25 5.07+1.87
ARAI] 19.7845.87 161480 350.1431.7 255.2431.56 0.1940.03 8.840.3 0.0940.01 1.9840.95 5.8334.49
K] 18.9344.66  239+121 346.4434.4 255142299 0.1940.02 82404 0.1140.03 2.1140.45 2.73+.14
FEM O 20.3316.44 248475 338.9432 245343475 0.1840.03 8.3#0.3 0.140.02 2.5540.78 5.0544.22
MR 11 KA TR AR ITEAN FRUE
Attached Tab.IT Criteria of water ecological assessment criteria indicator
IKES I 48R WA E 7% g g I REFRER TEEE =€
MM/ (x1094N/L) <0.5 <1.0 <40 <80 <100 >100
M/ (mg/L) <0.1 <1.0 <5.0 <7.0 <10.0 >10.0
e <1.0 <5.0 >15.0
TLI 535 8 IR AT <30 <50 <60 <70 >70
B LS s gL HiGg T E YT Y
Simpson £ FEVETEEL >6 <6 <2
Shannon-Wiener % #1135 % >4.5 <4.5 <3 <2 <1
Pielous ¥ 5) FF 465 >0.8 <0.8 <0.5 <0.3
TR B 4F KR GF 7K A5 K5 i 52 IR %
OEi=L >4 <4 <3 <2 <1






