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Fig.1 Location of sewage treatment plant and stations for phytoplankton survey in the adjacent waters

of the sewage treatment plant

1.2 HmRES4E

TEWEAR 0 0 R AR AL B R S IR VR W RS ) . 1 5 DA K I Y v i 2 0 W KO 28 3% )2 AT T
TLHE N 5 B S A B 43 500CH 5 00 B FE T I R 5 B e R S D S = R T F — 2D W B UTTE MR 4R & 50
mL, 7E6% W5 (Olympus-CX21, Japan) N #EATIFUFHE P A S R 58 . TR 1 ¥ 30 2 T B 32 ik oK 5%
Wi, PR, oy R T 22 T (P D AR OR ER K B2 R GE o 2 AR O RN RO B e 5 R
Gi ) AR SR BT R

K A #5538 22 800K Bk AL (HACH-HQ440d, USA) 3137 2 /KI5 (0) JERJE (S) A (DO 5 5%
A IO VR ) MR B T (ZW Y G-2087 , 1 i T IO B 4 0 5 A T W (SS) s B IE 2R i 8h 4 AT AX (QuA Atro
8001882 ,Germany) 7E L I & A I S A (TN) L2 #E(TP),



13 JBE WA RS K T HE K AR S T O AT A R R K BT AR 39

1.3 HIEABS54HH
YrRp Z REVEFE BCCH D 20 B % B AR B 40 46 88 (Shannon-Wiener Indesx) ™ 84 20

H =—>P.log P, . (D
i=1
YA E ERRE D) 5 Hr R Margalef " HRA K .
s—1
~ log, N’ 2

Yy 5] BEAS B (T 43 TR Pielou ™ it R A K
— H/
710g2 S ’

(3

Py pl 48 (YO o BT i i A R
Y:ﬁ[f, 0 (4)

K, s HIRUEAEPIRE S PR RGP RS | R AR BB E T e, RES G RVIECE S N R B
o by B A B RN O B G AR Al A B A A

K H Arcgis 822 15 A ) 5o RN %8 BE B 25 e 0 A L o 43 BT TR U AT ) 5 P 5 IR A DGR DG R i
5 TT 8 5 JE 200 A2 %t B 43 B (Detrended Correspondence Analysis, DCA) , Bon s KK E/NT 4,
IR I 3% BT 4% 23 B ( Redundancy Analysis, RDA) HEAT —F MR VE AT i G387 038 BT 1 A8 W 1 35
ol = J32 Ay g 7 7% e R, AR DR Ry i RS e B L R TR QAR BE R AT RDAL HEFF 58 iU 343 IR LAY, ik
7 22k I F- (Variance Inflation Factor, VIF) /NT 10 (% 52 W PR - XF O #5 i 28 =F B8 5 0 5% A 7 2R 47
RDA. DCA #l RDA R RifH 3.6.1 #4704

2 ZER511HE

2.1 EFiFEMEESMEAM

RGO T HEAK AR AT Vi R I A E T I A ) 6 1.05% 4.21%
1795 Ffr, P ser] 27 Fh, b 28,4290 4k M) 22 B 6.32%

—] 28.42%
23.16 % s kT 35 B, ol 36.84 %0 s HETETT 6 P, 6.32%;

SBENT 1P, (51,0500 s HUBETT 4 F, o 4.21 % (1 2).,
TR P R A AT T 22 57 (| 3, R B
SHEESHBESXE, MELWMTFIEYEEN T 7
~17 B i TR K HE RS O B AR 3 5 R i A
YR b A TR A 2R 4 Sl SR R L o
Wik Z, H B 8EM40.9%, fERITRZ, A aEw
31.8%, & M1/ 2, WA 1 B, b/ 4 ) ik 8
(Dictyocha fibula) s 1 F4% U (1 17 W HE 9 K Ho Oy 5~ SR
15 R, P B (% B 1 Fh (0 R A Euglena Fig.2 Species composition of phytoplankton in the
oxyuris) » A B B 5 B 7 45 0l 0 V7 VR R A R R RORE h
2~10 F, K aE ST TR 2, AT 5000, B 3 Fh B3 HA 1 Fh (BEFEBERRSE Spinning cystis) s %
R TR PP SRR 3~ 9 R AR R REE T TR, A R 50 %

36.84%

23.16%

surveying area



40 B oF T & 40 &
31°24' . R
N | = e LI AR
.13 10 ® 59 . 10 ® 59
o @ 9-12 o ® 9-12
15 - @ 13-16 8 . @ 13-16
° . 17~20 > Y ‘ 17~20
31°18'- 11 ] B 8 ‘
° 5 12 ° . 6
o °
) i : 10
\ 15 \ 6
N o \ o °
LA\ 10 o\ 9
\ o ]
31°12/ 5 L ! I !
31°24' T
P E R/ | FhHE/Fh
N (OFkZE - o 1-4 (%% | O e
° 12 ® 5.9 . 8 ® 59
[ ® 912 o | O =12
17 0 @ 13-16 4 | @ 13~16
. ® ‘ 17~20 2 .9 1 ‘ 17~20
31°18'F 10 11 s 4
o 12 L . 7
"y .
15 \ 5
() ;1 N e S
o\ - o\ .
\ L] °
31°12’ - 1 1 1 l
121°42’ 121°48’ 121°54' 122°00" 121°42’ 121°48’ 121°54' 122°00" E
B3 IG5 KT H K F14R 3T ¥ 35 I it 40 8 I 4 A R AE

Fig.3 The spatial and temporal distribution of phytoplankton species number in the adjacent waters of the sewage treatment plant
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Table 1 Seasonal variations of the common phytoplankton species in the adjacent waters of the sewage treatment plant
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TR AT 2 1.00 0.07 0.87 0.02 0.68 0.08 0.13 *x
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Fi] £G V7 22 35 0.77 0.02 0.69 0.01 0.44 0.04 0.21 *%
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B
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Fig.4 The spatial and temporal distribution of phytoplankton density in the adjacent waters

of the sewage treatment plant
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Table 2 Phytoplankton diversity indexes in the adjacent waters of the sewage treatment plant in different seasons

B oo H Shannon-Wiener £ #4445 %% Piclou 4] J& 48 % Margalef F & J& 15 5
A5 AR R 1.10~1.93 0.07~0.24 2.24~2.67
HF
A 1.23 0.14 2.51
A5 Ak 2.50~3.32 0.65~0.87 3.24~3.97
"%
S 44 {1 2.94 0.75 3.48
A3 Ak [ 1.30~2.74 0.43~1.14 2.14~3.05
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T ME 2.21 0.57 2.74
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XZF
Rk 2.39 0.47 3.66

WA 7 W AE ) 22 B 1R 8 BOK BTN AR vE (3R 3D, B 5 /KT HEZK 11 4B 3T 5 Sl 37 W A 4 Shannon-Wiener £
BEPE R B A AF MR (2.19) W], AT 50 DX IR (A Ak T8 {5 e 55 9 5 iy Pielou #4920 18 %(0.47) F1 Margalef
FR IR EL(3.09) 4R IR R AR AAL T b B S Qe A . AR G KK BUARME ) (GB 3097—1997) 1, B 5 1t
SR AR R FFAE — I 2 = I AKOK T (R 4) o I S8 A6 bn S 0% X 4F O — 2ROK B pHL f8 A /R I X
SRy 2RO B BRI R bR R XU =K BT, NSRS AR 3 IR 4 o A Bl L £ RIITE KT HEK
1408 30T v B K B B A R T s gt

* 3 EERKEKETETEN

Table 3 Evaluation of water pollution in the adjacent waters of the sewage treatment plant

Z R VA b i L1718 AR tEE g

0<<H'<1 AH@EigH
1<<H's<2 R @5

Shannon-Wiener 2 £ 8 % 2.19 s e
2<TH'<3 AfehiG e

H'>3 N5 Je s 15 Y

0<<D<{1 J 5 Y
1<D=<<2 JyjmdEi5
Margalef & J 45 4L 2<<D<4 Jg G Y 3.09 oG Y

4<<D<6 J RS I5 Ye

D=6 Ntk

0<<J <<0.3 J T V5 Yo
Pielou ¥%] B 48 %k 0.3<CJ <<0.5 NHEEI5 YL 0.48 TG Y

0.5<7J <<0.8 N 15 Y BTG Gt




13 BE W, A LTS KT HEAK 1 AR I e B U AR A R VR S K BT AR 43

*4 NERXHTEZBLETF

Table 4 Main physical and chemical parameters in the adjacent waters of the sewage treatment plant

= S t/°C pH TN/(mg+ L") TP/(mg+ L1 SS/(mg+ L™1) DO/(mg+ L™1)
HF 13.27 11.40 7.96 0.49 0.08 18 7.85
S 16.42 20.90 7.90 1.75 0.10 15 6.81
Bk 22.89 24.60 7.69 4.02 0.15 11 7.54
X% 17.41 20.00 7.57 1.49 0.05 6 7.54
¥ 17.49 19.22 7.78 1.94 0.09 12.5 7.43
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Fig.5 Redundancy analysis (RDA) of predominant phytoplankton species and environmental factors
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Structural Analysis of Phytoplankton Community in Adjacent Waters of
a Sewage Treatment Plant in Shanghai

YU Yang', ZHANG Yi-wen', LIU Jing®, YIN Jie'
(1. College of Marine Ecology and Environment , Shanghai Ocean University s Shanghai 201306, China;
2. Center of Shanghai Construction Land and Land Consolidation Affairs. Technical Innovation Center of Ecological

Restorati on Engineering in Metropolitan Area of Ministry of Natural Resources, Shanghai 200003, China)

Abstract; Based on the year-round structural data of phytoplankton community collected in the adjacent
waters of a sewage plant located at the south bank of the Yangtze River Estuary in 2019 the phytoplankton
biodiversity is analyzed in order to carry out environmental impact assessment of the sewage treatment
plant. Totally, 95 species of 6 phytoplankton phyla have been identified, which include 35 species of Bacil-
latiophyta, 27 species of Cyanophyta, 22 species of Chlorophyta, 6 species of Euglenophyta, 4 species of
Pyrrophyta and 1 species of Chrysophyta. The species composition of phytoplankton varies seasonally,
with more species being in spring and autumn and less in winter and summer. In the predominant species,
diatom is the most and its mean annual cellular density in biological population is 412.25 X 10* cells/m?,
accounting for about 79.09% of all the phytoplankton species. Among the diatom, Skeletonema costatum is
the dominant species all year round. The annual average values of Shannon-Wiener index, Margalef index
and Pielou index are 2.19, 3.09, 0.48 respectively, indicating that the water in the adjacent waters of the
sewage treatment plant is in a medium pollution state. The redundancy analysis (RDA) shows that the
environmental factors affecting greatly the phytoplankton in the study area are suspended matter concen-
tration, salinity, water temperature and dissolved oxygen. In this paper, the ecological indicators of phyto-
plankton communities are used as the evaluation indicators of water health degree in the offshore area and
also as the supplement of water quality assessment, which is in favor of comprehensive, systematic and
refined evaluation and analysis.
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