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Seasonal changes of phytoplankton community structure and its influencing factors in
lakes and reservoirs adjacent to water sources in Shanghai”

Wang Sanxiu, Wei Lai, Wang Shuang, Chen Ling & Huang Qinghui ™
( Key Laboratory of Yangtze River Water Environment of the Ministry of Education, College of Environmental Science and Engi-
neering , Tongji University, Shanghai 200092, P.R.China)

Abstract: In order to improve water quality management for urban water sources and their adjacent waters, sample were collected
in Zhongyangsha Reservoir and Lake Nanbaidang in four seasons from November 2019 to November 2020. The comprehensive
trophic level index (TLI(X) ) was used to assess the trophic state levels of water bodies, and the relationship between the charac-
teristics of phytoplankton communities and environmental factors were studied using principal component analysis (PCA) , redun-
dancy analysis (RDA) and correlation analysis. It is shown that the TLI(Z) ranged over 57.5-59.0 and 54.1-56.1 for Zhongyang-
sha Reservoir and Lake Nanbaidang, respectively, and both water bodies were in a mildly eutrophic state. The phytoplankton spe-
cies were identified with 184 species of 7 phyla and 104 genera, and 172 species of 8 phyla and 96 genera in Zhongyangsha Reser-
voir and Lake Nanbaidang, respectively. Cyanophyta was the major group throughout the year in the Zhongyangsha Reservoir, fol-
lowed by Bacillariophyta and Chlorophyta, while the seasonal succession of the phytoplankton community structure in Lake Nan-
baidang changed mainly from Bacillariophyta/ Cryptophyta—Cyanophyta—Cryptophyta/Bacillariophyta. The seasonal mean density of
phytoplankton was 30.0 million—161 million cells/L and 4.29 million—65.9 million cells/L. The dominant species of phytoplankton
in the Zhongyangsha Reservoir and Lake Nanbaidang were identified as 4 phyla and 17 genera, and 5 phyla and 13 genera, respec-
tively. The main dominant species in Zhongyangsha Reservoir were Pseudanabaena and Dolichospermum throughout the year, while
in Lake Nanbaidang the main dominant species were Cyclotella, Cryptomonas and Chroomonas in spring and winter, and Pseudan-

abaena , Merismopedia and Microcystis in summer and autumn. The results also indicated that the changes in the structure of the
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phytoplankton community in Zhongyangsha Reservoir were mainly related to environmental factors such as total nitrogen, total phos-
phorus, and water temperature, while in Lake Nanbaidang changes were mainly related to water temperature, total dissolved solids
etc., and the differences in water circulation played a key role.

Keywords : Zhongyangsha Reservoir; Lake Nanbaidang; trophic state; phytoplankton; environmental factors; principal component

analysis; redundancy analysis
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Fig.1 Distribution of sampling sites in Zhongyangsha Reservoir and Lake Nanbaidang
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Tab.1 Seasonal mean values and standard deviation of physical and chemical parameters in
Zhongyangsha Reservoir and Lake Nanbaidang
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HE FES hE X7 HE HE e K7
WT/C 21.9+0.40 28.0+2.8 18.0+4.2 10.3+0.84 24.8+0.94 29.5:3.3  18.6+3.5 9.50+0.26
pH 8.62£0.15 8.15+0.30 8.28+0.18 8.50+0.42 8.70£0.26 8.46x0.76 7.93x0.50 8.25+0.26

DO/ (mg/L) 9.98+0.84 6.85x1.1 9.37+£0.90 10.6£0.53 11.1x1.5 9.77+2.9 8.06+1.8 NA
SD/m 0.450£0.07 0.488+0.08 0.487+0.13 0.575+0.25 0.690+0.27 0.732+0.22 0.573+0.21 0.784+0.06
TUR/NTU 14.7¢4.8  12.2+¢4.8 11.9£53 12.7+9.8 8.85:3.3 7.76+4.8 15.6+11.1 15.0+14.4
EC/(pS/cm) 358+43.3  324+19.1 289£50.9  32749.6  561+18.6 478+49.3  392+76.7 426+21.8
TDS/ (mg/L) 247+29.7  199£15.3  217+41.7 NA 378+9.52 371+22.6 255+31.6 283x54.6

NH;-N/(mg/L)  0.029+0.02 0.191+0.17 0.060+0.03 0.048+0.02 0.030+0.01 0.235+0.16 0.130+0.09 0.114+0.06
TN/ (mg/L) 0.683+0.19 0.724+0.18 0.814+0.37 0.866+0.11 0.460+0.16 0.776+0.45 1.04+0.67 2.02+0.05
TP/ (mg/L) 0.116£0.03 0.102+0.05 0.079+0.07 0.163+0.09 0.120+0.03 0.123+0.13 0.095+0.08 0.068+0.02

TN/TP 6.75+4.3  8.85x4.4  9.10+3.2  6.39+3.1 3.81+0.88 12.2+12.5 13.4+5.1 31.0+6.5

CODy,/(mg/L) 6.71+1.6  6.50+0.75 5.75+2.6 5.44+0.85 5.38+0.45 5.66+0.91 4.75+x2.8 4.01+0.21
DOC/(mg/L) 524+1.6  5.20+1.1 5.25+1.0 4.08+0.53 4.77+0.33 4.09+0.66 4.01+0.44 4.27+0.12
Chl.a/(pg/L) 41.2£9.5 54.2+15.6 45.6+18.6 29.8£20.3 28.9+10.9 31.0+12.7 15.0£5.2  23.5+8.8
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Fig.3 Seasonal changes and spatiotemporal distribution of phytoplankton cell density
in Zhongyangsha Reservoir
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Fig.4 Seasonal changes and spatiotemporal distribution of phytoplankton cell density in Lake Nanbaidang

2.4 ZFEYMRB LB

Hr YK S S T VR IR R RS 4 1T 17 JR (3R 2) . & LU TR 32 R IR i R
B, KB AR 23R 2 A KRR, e B T L IR s e T Y R B
JEAVNA IR TR RSN AR B R PR A S ] 09 e m AT R 0 ) PR
BRI Z Bl 1 Pt B AN Bl )8 R B M e B 2. VR b iR s T Rt v B i K A i g 2 R
PFIERE, AR 3R R 2L XA (Y = 0.1)  BESET TRBREET TR RE R ZE MR L Z.

B A5 A TR IR AR LSR5 1T 13 JR (3R 3) . BEEEETH/NAEE AR TR S |
BB R, REAR SR 5 Z R B E  i ie T R B B B A R R R R
P1 KT BE B B /K A4 , R 20 T iR L /KR EZR R ISHEON IR, )l
W HEERE REE RN E SR, BTN R LR EE R, Ak ER
WHE.

2.5 ZIMEBFEYNRERFERS AW

PCA iR W (B 5) ,8 NS A FAS i 7E T 4 Bl LA RE T 82.9% M I 48 5% (i 1=31.3%,

i 2=25.8%). desEl 1 EEAYFREEN T TN(0.50) \WT(0.48) NH,-N(0.32) 1 TDS(0.30) , i 2 [y £ 5



FEEFHF LKRb AR R T B MO E T ENAL YR T 1133
2 2 e YK S WA M RS M L
Tab.2 Dominant genera and dominance of phytoplankton in Zhongyangsha Reservoir
PEFHBE(Y)
] g -
WS (R f e )8 Pseudanabaena 0.243 0.441 0.441 0.437
Cyanophyta KA@HJE Dolichospermum 0.151 0.093 0.046 —
R 223 )F Aphanizomenon 0.021 0.048 0.030 —
THBEER Microcystis — — 0.031 —
B2t E Limnothrix — — 0.064 0.058
K2R Merismopedia — — 0.025 —
P ER ¥ 8 Aphanocapsa — — 0.025 —
433k 38 )& Raphidiopsis — — 0.039 —
PLIE 223 )8 Planktothricoides — 0.026 — —
M 2238 Leptolyngbya — — 0.024 —
BEFE(] FHFTEE)R Synedra - - - 0.039
Bacillariophyta BLEEHE R Melosira 0.047 — — 0.022
INREEE Cyclotella 0.020 — 0.023 0.057
L] T FHEE Crucygenia — — 0.021 —
Chlorophyta YL R Monoraphidium — — - 0.037
Bl ] [ )@ Cryptomonas 0.023 — — —
Cryptophyta Wi J® Chroomonas 0.041 — — —
# =" FORPLAE ¥<0.02.
3 M A G EY IR s
Tab.3 Dominant genera and dominance of phytoplankton in Lake Nanbaidang
PEFABE(Y)
] L35+
R R EH B Pseudanabaena 0.035 0.209 0.055 0.044
Cyanophyta KA@BJE Dolichospermum — 0.056 — —
B R Microcystis 0.023 — 0.413 —
3R JE Chroococcus — — 0.063 —
K2R Merismopedia — 0.149 — —
AT 2275 )8 Planktothricoides — 0.027 — —
Tk HAEER Melosira 0.031 0.097 0.053 0.062
Bacillariophyta INREE Cyclotella 0.105 0.051 0.047 —
W] AKBJE Chlamydomonas — — — 0.025
Chlorophyta
Bl ] G % Cryptomonas 0.065 0.046 0.061 0.078
Cryptophyta W bR E Chroomonas 0.111 0.022 0.053 0.243
| HIEHE Synura - - - 0.046
Chrysophyta {495 )8 Chromulina — — — 0.039

w =" FORMEHE ¥<0.02.
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HEIFHS WT DO Al pH 2 IEHISE (r=0.61,0.51,0.48, P<0.01) ;5 2 #3455 TDS R HAAHNK(r=-0.73, P<
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Fig.6 RDA analysis of phytoplankton and environmental factors in
Zhongyangsha Reservoir (a) and Lake Nanbaidang (b)
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