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1.1 REERHE. MR R TE

SR R PR ) R AR IS [B] 43R 4 WK, 43 5 Ry
2016 =4 A 22 H .2016 4=7 A 13 H .2016 4E 10
A 16 H.2017 4 1 J 15 H , RAEIECE B0 2
1S m RAE SR BCE 4 A, iAo an A 1
IKAERAEIN ] 2016 4F 3 H 2 2017 4F 1 A, &
A R4 1w, fd 0 A A AL 32 38 R K &%
(2 500 mL, Shanghai ) REEFHE)Z 0.5 m L)
JKFEZY 500 mlL, £5 3 573 R B 3 ASPATHE, O
B i 2 90 =, I HL b 68 4 s 1Y
(JENCO 9010, America ) Ji {0 5 i JBE | ¥ fi A0
(dissolved oxygen,DO) , F#5 28 B 11 (HAS-10,
Shanghai) I & £t &, kL % 7% & & ( chemical
oxygen demand , COD) 5% FI5 X =g i 2 B 1 000 7
PO,> -P NO, -N.NO, -N NH, "-N gy SKALAR
(Skalar San + + , Netherlands) | %2, /KAEZ 0. 22
pmol VEMEAMUE 5 HH I AE o A i R B AAL B 7
12:2 Bl T ] A B0« Vi 7K Ak 2% 2 R O0L )
(GB/T 12763.4—1991) , TEE Ui HRERE
20.5 m L) 500 mL FFERFAR I KRR B i )R
£ R A FR 7 vk 4% PR CHE VR A e —— i A
PiEeY (GB/T 12763.6—2007) #£47, K18+ M
H1 5% B FE [T o BT A R o B P IR LS 2 ] 5
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Fig.1 The location of sampling site

1.2 RS
A TR AR W O RE VR ST T IR LR 28
( ZREPERE R PR PR R I S R BT
TR A 0 0 ) B 2 RE R R B0 T SRR T
Shannon-Wiener 8% (H') "' 318550 H
H' = - 3P, log,P, (1)
A H R AR5 S S 3R i Rk
NG P NS R SRS SR T
Pielou # 5] EARE () Al
J=H'/log,S (2)
o H Wi AR5 S AR R IR R R
2.
P (V) R A
Y=f xP, (3)
Y PR s, o § AT R AL i b
PIATA P, e o ARS8 B AR L
8524 Y=0.02 &, B L 35F
Pyl R (D) Y A R
S-1
:logzN (4
D YA ARG S R R Rl 2R
BN RS PR R R
A IR 315 2 Ui A 0 110 22 R P 2 B0H K
B TS ALt 00 , 738 1 00 T A W P 2 AE TR
B (H") 5Y5 B0 (T) AHEE 5 T USR] g A9 X
IKBG YT PRN S (PR bR 1)

R1 FIHEEY SRR ER KBRS RN R
Tab.1 Evaluation criteria for water pollution

by phytoplankton diversity index

SRR BEEET R PR CiREE
Diversity Mild or no Medium Serious
index pollution pollution pollution
H' H' >3 I< H'<3 0< H'<l
J 0.5< J<0.8 0.3<J<0.5 0<J=<0.3
1.3 #iRgE

TSP 158 R0 R Ui ) 8 A8 T Excel
2007 47 4b B, o, BLNO, ™ -N, NO, " -N Al
NH, "-N R B Z MR S i it JCHL & (DIN) 1y
WREE, LA PO, -P VR AR ¥ i M JE LIS ( DIP)
AR o AR SCHINE He iz ] SPSS 18. 0 R 3EAT
ZREPEZE ST, PRI S PR D 1 R HE e ]
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correspondence analysis) 3 M7 51,4 A>3l B9 B B
KRR T 4, PGB ML X6 13 4347 ( canonical

correspondence analysis, CCA) ,

2 4k
2.1 I IRIE YT

RS DX A 2 W 30 10 < v 6 PAT R SR VAR 3, KL
[ DU 2 22 O AR IR 9 38 0 85 e A1 1 0 1 5k AL
K2, i35 DIN DIP #1 COD ¥&JEAE 3 J] i B
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WE(E, SR IE IR R T R, (HIRFH S R, 4—
10 H, DIN DIP 1 COD ¥ & ¥4 PR RR5 i /K-, H
H16 H A8 J] DIN DIP [k B i 30 P v ey U, T
COD ¥k FE7E 7 Hik Bl imfi. i4h,4—5 A M
9—10 H ,iFEE FREE S COD ¥k B 4 B K [W] 20
T Ko AR A U K K BTV bR fE (GB 3097 —
1997) , FRFE AR K BTAL T IV 2K Babrife. FF
FLER IS, 11 A—IR4E 1 7, DIN DIP fI COD ¥
FERIARTRIFREE 17 R R
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Fig.2 Environmental parameters of water samples
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X2 G e DA 5% BT O W AR 4 VR A
SEMIFIAEY) 7 1] 42 B OJR) o Hoh, DAREBE
] VERE TR R TR S RE 22, 20 0l b RO
35.71% .26. 19% F1 21. 43% , H A 45 1] o H 3
FIVBRG T VBRBET] BT NIRRT,
A2 (19 Ff) , HUOR 2 (16 ) (& Z=(15
F) M= (14 F) W 3 PUFAL R 2R 80
FAZEAK, P A, A /NER A 1Y 2=
PR (WA 2) o Z8 VR it et
A PRI A, e, B BK e il 3 L ki
FIFIEE S 1 o XS A3 B F A4 L foe i 19 A
RSB (KRBT, i B 2 g /N ER B (4
1) KRN i e (R ]) , & F o e (K
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Fig.3 Comparison of seasonal phytoplankton

species in Fengxian Sea Area
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Tab. 2 Four seasons’ dominant species and richness in Fengxian Sea Area

s RT3 HZE S [Ex K
The Chinese name The Latin name Spring Summer Autumn Winner
RJE i e Chroomonas acuta 0.470 9
P g Gymnodinium aerucyinosum Stein 0.114 9
JINER Chlorella 0.1453 0.476 9 0.039 3 0.0357
AP Chlamydomonas 0.029 2
i Kirchneriella sp. 0.098 1
H s Selenastrum bibraianum 0.030 7
- Merismopedia 0.020 2 0.054 4
{0 3R Chroococcus 0.041 5 0.100 0
2 i R A. circinalis 0.253 8
i Oscillatoria 0.0676 0.2857
)= Skeletonema costatum 0.102 0 0.1320

2.3 FiFEYFERNSHEHE

7 WA £ Y [ T DX T A 1 B AR A
TEZ PR S, Hoh 3 Bk 45 ol 5 2 B A AR
P (UL 3) o (AT M2, Bl i 4 1 i
L) A B PR Tty R 22 SRR, a4t
SR T A U B A ) B

*x3 AEAFELEHFEVHFEES TR
Tab.3 The abundance distribution of
phytoplankton in different seasons 10* ~/L

FH w1 iR 2 iR 3 uini4
Total abundance  Stationl Station 2 Station 3 Station 4
#7Z% Spring 2.64 1.88 2.72 3.67
B 7 Summer 8.20 5.58 5.90 5.80
#Z Autumn 6.84 7.27 10.33 39.12
&2 Winter 2.95 0.45 1.00 2.6

2.4 ZFEHEYNSHEEND ST

PRI 22 0t 5 U U R A DU 2 1 2 R
FEEC(H') ARSIl 0. 708 8 ~1.587 9, #fF]
AU AR RSSO He g, R Sl 1 RS i 2 22 [e) A7
FERFE M2 R (P =0.035,P <0.05) , FRHH g4l 45
a5 H IS /0N, o, il o503 1 Z AR 4K
PIAR, #5005 7 Ay BURARE, SR 5 2= LT+
(LK 4a) . HEJRE(T) 24E1E0.4404 ~0.870 7

Wesh, AR TR A B3 A Rl 2 2 18] 22 5 B A .25 (P >
0.05, LK 4b) o J 5 H M IIAE T H 0y i
B 0 & AR (D) 1y AL 4635 Fil 72
0.269 5 ~1.288 5, HH 424 1 HcARAE L4 H B
FEN A 3, H D HEAR(E 2 H BEAE 10 A 6y (ILIE]
4e) o AR By B A ) i g 22 1) 34 JC W 25 25 5%
(P>0.05) . HRAE H'FIWr, KBTS Qe sy b F
FCEEPETG Y MRS T ORIRT, ol 3 AL T
2.5 FHEEVERERFZEBXE

PR i P £ R T B A FJE 10% 1)
FhIE, FEAT SRS L 73 CCA (& S) , e CCA
HEFy 1 4RI PR A Al 1) A B 2 2099 R 38. 4% Al
20.6% o FZUR T Ui A A 000 F P Y BRI [N 5 32
Jeiti B COD MU AH AR £ , P 7 0 358 de i
(2R FE A Bl 2 52 32 B Wk R £ | S R R 19 2 T
TERZ /RGBT 5, WK ER AF IR ER AR 5
HRIER SRR o A Z 0 3B B i 19 45 i 11
R A Y R BL S ERE RONSC, 5 R R
B ER 18 TEAH 5, R W b o U 26 0 5 A R 2
MR ER R S IE AN 5 . & F P>, e
XT3 de i O B , 15 45 PR 5T I 1 R AH S
AR,
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Fig.4 Changes of four seasons’ species diversity of phytoplankton in Fengxian
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AR all. BREEE; al2. PR, al3. Wi, ald. Bl
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a2.
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B S FFEMESTRERTFOHRFE
Fig.5 Correlation plots of the CCA on the
relationship between the environmental variables

and phytoplankton species
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Water pollution and potential risk in closed aquaculture area of Yangtze
River Estuary

LIN Qingying, BAI Kaiqgiang, SUN Bin, HE Peimin
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract; This study was conducted to monitor and analyze the water quality and the dynamic changes of
phytoplankton in the closed aquaculture area of Bihai Jinsha in Fengxian of Shanghai were monitored and
analyzed and the pollution and potential risks during the aquaculture process was analyzed. The investigations
took place in April, July, October 2016 and January 2017. Water quality surveys showed that DIP, DIN and
COD concentration remained relatively high in April, July and October. Among them, DIP and DIN
concentrations were highest in April, while the highest values of COD concentrations occurred in July. From
October to January, the water quality improved significantly at the end of the cultivation. Phytoplankton was
found to have a total of 42 species of 7 Phyla, of which most were in autumn and summer and it showed
obvious four-season succession. The species with the highest dominance in the four seasons were Chroomonas
acuta, Chlorella, Anabaena circin alis and Oscillatoria, and it is worth noting that Chlorella is a dominant
species in all seasons. The high abundance of phytoplankton is focused on the summer and autumn. The
Shannon-Wiener diversity index ( H') and evenness index (J) were from 0.709 to 2. 088 and from 0.440 4 to
0. 870 7 respectively. The analysis showed that the stability of the community structure of phytoplankton was
poor and the water pollution was heavy. The environmental factors affecting the abundance of phytoplankton
were nutrition concentration and temperature, and the dominance of Anabaena circinalis and Skeletonema
costatum were higher in autumn and both in summer and autumn, respectively, which may cause the risk of
red tide. Tt is necessary to control the aquaculture capacity, improve water quality, and optimize breeding
environment.

Key words: phytoplankton; cultivation; water pollution; potential risks
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