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Fig.1 Location of the sampling sites in Dianshan Lake
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Tab.1 Mean density and dominance degree of phytoplankton dominant species

2013-06 2013-09 2016-06 2016-09 2019-06 2019-09 2022-06 2022-09
X Y X Y X Y X Y X Y X Y X Y X Y

P
ELERrE £

Microcystis aeruginosa
SHANEE Oscillatoria tenuis  29.36 0.048  4.58 0.021 13.13 0.038 14.18 0.091
/NP2
Merismopedia minima
Tl /INT2E8E M. tenuissima 11.4 0.054 19.95 0.052
IR A
Dolichospermum flos-aquae
th R Pseudoanabaena sp.  24.96 0.041 2259.98 0.176 3.61 0.021 55.82 0.050 36.33 0.129
IR 22 35
Aphanizomenon flos-aquae
5 HBE 7 Cryptomonas erosa 102.03 0.085 4.17 0.032
YIRS C. ovata 14.84 0.049 32.65 0.028 2.87 0.022
RIBWEBSEE Chroomonas acuta  93.87 0.304 6.39 0.036 24.22 0.123 12.73 0.076 151.88 0.126 7.98 0.034 23.65 0.182
PR

Gymnodinium aeruginosum
Wik 85 Melosira granulata  10.06 0.032 422 0.021 4.08 0.031
TR B E M. ambigua 30.93 0.181 5238 0.044
Mg Je /INEA
Cyclotella meneghiniana

i‘l\ ,m,% i
Skeletonema subsalsum

B[ ZETEBE Nitzschia palea 6.08 0.031 5.52 0.042

IR T8 A 00 557 o
Stephanodiscus hantzschii f. tenuis 5.66 0.034

/NER{E Chlorella vulgaris 53.19 0.170 21.06 0.106
VU i+ Crucigenia quadrata 5.26 0.022
XM Scenedesmus bijuga 8.91 0.045 497 0.028
T X R IEE LOAYL) , YRR A E
Note: X denotes mean density (10%ind/L); Y denotes dominance degree.
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3.88 0.030

22.55 0.064 4.12 0.031
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Tab.3 Assessment of water quality

IR ] /3t 37 H J d TLI(Y)
3.094030  0.63+0.06 4.12+0.71 54.9+0.8
2013_06 . P - N P - > . P
Bis—Zy5H Ry —ysh GEEE R EEHR
42040.18  0.74+0.03 5.15+£0.68 57.4+1.8
2013_09 N 2y N o N S o, Prs s s
Bis—Zy5H Ry —gysh EEE REEER
4354035  0.76+0.05 5.12+0.80 52.4=+1.1
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5 A G g HEM RYEE
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2019-09 N— pe——— y— Ja—— S . puu—————
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2904+0.83  0.56+0.12 3.68+1.11 57.5+1.6
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g A Bis—5 EEN REEER
3.524+0.84  0.63+0.13 4374030 57.1+15
2022-09 — —
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51 2.59+1.18 0.4940.20  3.89+1.16  56.2+4.5
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9 2.79+1.29 0.53£0.23  3.94£0.77  56.0+4.2
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s 3.34+0.74 0.61£0.12  4.52+0.67  56.043.7
Bis—F5M Bi5—FnM EEN REEE
s4 3.62+0.60 0.66+0.08  4.87+0.84  56.6+4.1
RIS —E5R s — s EEN RYEY
s 3.52+1.03 0.64+0.16  421£0.87  56.7+4.1
BiG—8 Ri5—FE8 EEE REEER
S6 3.23+0.93 0.6240.17  3.77£0.58  56.3+3.5
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D-Cya, density of cyanophyta; D-Chl, density of chlorophyta; D-Bac, density of bacillariophyta; D-Cry, density of cryptophyta; H’, Shannon-
Wiener diversity index; S, species number; D, total density.
Fig.6 Correlation analysis between phytoplankton community structure and environmental factors
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Phytoplankton Community Structure Characteristics and Ecological Health
Assessment of Dianshan Lake

LI Qiang, LUN Feng-xia, GE Ting-ting

(Shanghai Hydrological Administration, Shanghai 200232, P. R. China)

Abstract: Dianshan Lake is the important drinking water source and ecological conservation area, lo-
cated in the upstream of Huangpu River. In the present study, we assessed the ecological health sta-
tus of Dianshan Lake, aiming to provide basic data for the water environment improvement and water
resource conservation of Dianshan Lake. The study was based on the phytoplankton community inves-
tigation at six sampling sites of Dianshan Lake (S1 & S6, outlet of the lake; S2 & S3, inlet of the
lake; S4 & S5, open area of the lake) in June and September of 2013, 2016, 2019 and 2022, focusing
on species composition, quantity and diversity in early summer and autumn. Meanwhile, the relation-
ship of the phytoplankton community and environmental factors were analyzed by using redundancy
analysis (RDA). A total of 169 phytoplankton species, belonging to 80 genera and 7 phyla were iden-
tified, with the absolute dominance of Chlorophyta (74 species, 43.8%), followed by Bacillariophyta
(40 species, 23.7%), Cyanophyta (24 species, 14.2%) and Euglenophyta (19 species, 11.2%), and the
species number of Dinophyta, Cryptophyta and Chrysophyta were much less. Microcystis aeruginosa and
Chroomonas acuta were the dominant species, and Microcystis aeruginosa was the primary species
causing cyanobacterial blooms in the southwest of Dianshan Lake in September. Phytoplankton densi-
ties in June and September were in the range of 1.69x10°-3.08x10°¢ cells/L and 1.31x10°-128.67x10°
cells/L, respectively, with the maximum mean value in the northeast of Dianshan Lake in June and in
the southwest of Dianshan Lake in September. The mean densities in September of the water bloom
outbreak years (2016 and 2019) were significantly higher than that in June of the same year, while
the results were opposite but less obvious during the non—outbreak years of water blooms (2013 and
2022). Redundancy analysis (RDA) shows that temperature, DO, SD, TP, TN, and COD,,, were the
primary environmental factors affecting the phytoplankton community structure, but the effects of tem-
perature, DO, SD, TP, and TN were different between the outbreak years and non—outbreak years of
water blooms. The phytoplankton community in Dianshan Lake in summer and autumn was mainly
limited by phosphorus nutrition, and the species number, density and dominant species were mainly
affected by temperature. Results of the water quality assessment show that Shannon—Wiener and
Pielou indices were more sensitive than the comprehensive trophic level index (TLI) in monitoring
the cyanobacterial blooms in Dianshan Lake. Taken together, above results suggest that the water
quality of Dianshan Lake in summer and autumn was in mild to moderate eutrophic level, accompa-
nied with mild contamination.

Key words: phytoplankton; community structure; environmental factor; water ecological health; Dian-
shan Lake



