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Phytoplankton community structure in Mingzhu Lake of Chongming Island, Shanghai.
CHEN Li-jing', WU Zhu-chen', HU Zhong-jun®, PENG Zi-ran>, LIU Qi-gen® (' Ministry of Edu-
cation Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean
University , Shanghai 201306, China; *Ministry of Agriculture Key Laboratory of Aquatic Genetic Re-
sources and Aquaculture Ecology, Shanghai Ocean University, Shanghai 201306, China). -Chin. J.
Appl. Ecol. ,2011,22(6) ; 1599-1605.

Abstract; A preliminary study was conducted on the phytoplankton community structure and the
annual variation of species diversity in Mingzhu Lake of Chongming Island from January to Decem-
ber 2007. A total of 120 phytoplankton species belonging to 8 phyla and 63 genera were collected
among which, Phormidium tenue, Meismopedia tenuissima, M. convoluta, Microcystis incerta and
Synedra ulna were the dominant species. The mean annual density and biomass of the phytoplank-
ton were 5361. 57x10* cell + L™" and 7. 68 mg + L', respectively. There was a significant differ-
ence in the monthly phytoplankton standing crop ( P<0.01), being the highest in July, but no sig-
nificant difference was observed among different observation stations. The Shannon index and Mar-
galef index of the phytoplankton community were higher in spring and winter than in the summer
and autumn. Biological evaluation indicated that the water quality of Mingzhu Lake was better in
spring and winter than in the other two seasons, and canonical correlation analysis (CCA) sugges-
ted that the main factors affecting the phytoplankton community were water temperature, followed by
total phosphorus, and total nitrogen.

Key words: Mingzhu Lake; phytoplankton; diversity index; canonical correlation analysis
(CCA) ; environmental factor.
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Fig.1 Distribution of sampling sites of Mingzhu Lake.
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Table 1 Annual average of main physical and chemical parameters of Mingzhu Lake in 2007

KR KR B pH ey i HAR pyi
Water temperature ~ Water depth SD DO TN TP
(°c) (m) (em) (mg- L") (mg - L") (mg- L")
SE-H{H Average 17.3 2.4 46.3 8.4 8.77 1.788 0. 121
3t il Range 6.0~30.1 1.0 ~4.1 9 ~107 7.4~9.3 6.02~10.83  0.093 ~6.350  0.01 ~0.403




6 1 WRar 5 . g 5 W BRI T2 W A U eV 454 1601

2 ZEREHWHR

2.1 TIPS A

2007 4F B BRI L M I AR A 8 1] 63 J& 120
P o BR3ET] 22 J8 57 B i 50.0% s BT 19
J& 34 i, 5 26.7% ; REFETIA 12 & 15 Fh, 4
11.7% ; HAWT T3 5 11.6% , 435I MR #E1] 3 )& 5
MOECBET] 3 Jm 4 B HIBETT 2 R 3 Bl & BENT 1R
1 Fh.

WIER I IEAE D R 2ETE 6 HIBBI5 1 1 i,
210 H KB BB (18 2) . BRI iR e 2
KT TR B e ) IR 2 e T, v DAl ]
B 12, 23l 5 BB HH) 50. 8% A1 20.5%
HOR R RESETT, T E) 15.29% ; X HFEZT IR IEBIRK
IR A ABATH SR S e I ) RN 3 ] oy £
Huf.

WIERM) 2007 4F45 A BLHE P2 , 3L 32 Fir, L
HALFE BT 10 B ZRBE0] 8 b kel ] 3 A, HY g
12 Fh, GETT 1 Bl BRETT LR RRBETT 1 AR
AR S Tl AL FE /N B ( Phormidium tenue) |
/N 2435 ( Meismopedia tenuissima ) | JiE 1 24 3%
(M. convolute) JFPIREFFTHE ( Synedra ulna) ASERL
BEWE (Microcystis incerta) , Y {H3 54 0. 32.0. 11,
0. 08.0. 03 F10.02.

2007 AEWIBR WA 3G LRl 17 B, o 32
BOREREE RS, E PR DA 6 F, H.
DL FE AR, T B TRP S Hrp I LA/ 3
DT B . BB TPRIAAE D LA 5 T B —3

80 1 oPy oChr
uCr 8Xa
70 B Eu ®Ba
2 Cy 8Ch
60
or
ﬂﬂ(.g i3 o i
;§:§40 =l \ é 5
"l
20 -1
%
10 | §
1 4 5 6 7 8 9 10 11 12

H # Month
2 2007 4 BRI IR AR P R S 4 B R AR AR AL

Fig.2 Annual variation of species composition of phytoplankton
in Mingzhu Lake in 2007.
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Fig.3 Annual variation of density and biomass of phytoplank-
ton in Mingzhu Lake in 2007.
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Table 2 Horizontal distribution of density and biomass of

phytoplankton in stations of Mingzhu Lake in 2007

Y=} £ Density )i Biomass
Station (x10* cell - L) (mg- L")

1 5694. 12+5776. 98 8.00+7. 81

2 5347.91+7534. 63 7.88+10. 16
3 4359. 10+4700. 30 6.23+6. 46

4 8050. 57+10240. 02 8.03+10.24
5 5674. 82+7553. 10 8. 11x10.07
6 6594. 07+9895. 93 9.75+13. 81

FEAERL 35 25 5 (P<0. 01) . BAZRIIAE W Bk 54
Py B A AR, A0 2 B0y A | L R )
WIAET A, 033,72 mg - L1 Ak EH/ME, N
0.25mg - L. FHMWEYEZRMEF (P<
0.01).

FH BRI 45 V8 2 3l o5 P SF-280 A 0 8 B 22 ) G i 3
25 (F2), Hrh 4 SuE IR, N 8018. 11
10* cell - L' ,3 S ulife/IN, 24 4359. 10x10° cell - L. 3
SPERAE RICE E 2 R ORI 6 5l B
WHN9.75 mg - L7 B/PZ3 S, 8 6.23 mg - L7

SR R U, BH IR T 45 3l o5 T IR A 400 1) A 0
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2.33+0.55, HZZ L B 55 Shannon 22 V45 EOHH
I, R EFF  ERALA Z L. Pielou 157
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0. 17. Fuli S ZFEHFREOC B E 25 (K 4).
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Fig.4 Diversity indices of phytoplankton of Mingzhu Lake in

2007.

*x3 HEEFEUHENHEFHAEXRE
Table 3  Correlation coefficients between environmental
factors and the first two ordination axes

W T 1 il 2
Environmental factor Axis 1 Axis 2

T -0.570 -0. 084

SD -0.037 -0. 149

pH 0.010 0. 190

CODy, -0.236 0. 296

DO 0.152 -0.077

TN 0. 420 -0.342

TP -0.477 -0. 261

T: JKil& Water temperature; SD: % B Water transparency; CODy, :

1b2E T S & Chemical oxygen demand based on Mn method; DO; ¥ fi#
4 Dissolved oxygen; TN: JL%( Total nitrogen; TP: G H Total phos-

phorus.
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Table 4 Codes of phytoplankton species for CCA

P 4 My MA

Code Species Code Species

S1 At Wk 2 Yk i T R Dactylococepsis acicularis f. falciformis S17 AN YD S. acuminatus

S2 T P L Spirulina laxissima S18 Z I S. spinosus

S3 ST £ P Anabatena circinalis S19 XU S. bijuga

S4 AR Chroococcu sp. S20 ZIEA R S. dimorphus

S5 AN E T B Microcytis incerta S21 SR 2 Tetrastrum staurogeniae

s6 WA SRR
s7 BN 245
S8 e

Gomphosphaeria lacustris
Meismopedia tenuissima

M. elegans

59 T M. conwoluta

S10 TN Phormidium tenue

S11 IR BT Synedra ulna

S12 M Je /N3 Cyclotella meneghiniaana

S13 JNER Chlorella vulgaris

S14 i Scenedesmus armatus

S15 MBS A RD S, armadas v. boglariensis f. bicauda-
WA tus

S16 )=y

S. quadricauda

S22 RHE 5 0F i
S23 EHB T i
S24 23R

825 UNDER
S26 I 35

S27 N F 5
$28 HLE DU
829 IhNas B
$30 JEH: BT 5
S31 Fili
S32 LRPEVE

S33 TR B

Schroedria spiralis
Ankistrodesmus acicularis
Ulothrix sp.
Selenastrum minutum
Cosmarium circulare
Tetraedron minimum
T. caudatum
Goelastrum sphaericum
Kirchneriella obesa
Goniochloris mutica
Chlorosarcinales sp.

Cryptomonas ovata

1.0 ,
1 o Cy
i +Ba
' A Ch
1 x Xa
SC'ZSOC‘} i o Cr
1
COD,, 1
! s12
« 528527 I s2522819 7413
@ 5264 # 1o A A 1A
3 %10 | s18™ %0
| 830a SN S8
g s17a osl
s33°T i
1
i s24
1
s§2 i ™
1
1
1
i
1
~1.0 o s9 !
-1.0 1.0
i1 Axis 1

B5 2007 4EHIERIITEWEAE ) W) Tl S5 IRE 5C R Y CCA 43 H
Fig.5 CCA biplot of phytoplankton species and environmental
variables of Mingzhu Lake in 2007.
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