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Tab.1 The annual average of main physical and chemical parameters in the 6 sample sites of Yangcheng Lake

}5%% Index Al A2 Bl B2 Cl 2
JK ik Water temperature/°C 19.20 £10.70 19.32+10.56 19.00+10.52 18.92+10.30 17.60 =11.00 18.89 +10.56
JKI& Depth/m 1.89 +0.40 1.94 +0.28 2.03 +0.31 1.90 +0.21 1.82+0.30 1.81+0.26
& EE SD/cm 65.33 £21.10 59.67 £22.47 50.00+15.78 51.38 +18.22 62.00 £22.30 57.71 =16.71
pH 8.59 £0.60 8.45 +0.87 8.79 £0.77 8.30 £0.77 8.40£0.40  8.54+0.55
A48 DO/ (mg/L) 9.13+2.80 10.72+2.77 9.81+3.29 10.42+2.87  9.42£3.00 10.15+2.02
PR R TR B CODy,/ (mg/L) 4.95+4.00 6.45+1.78  7.09+3.90  6.26+1.89  6.35+2.30  6.54£1.75
A NH;-N/(mg/L) 0.46 £0.40 0.65 £0.47 0.72 +0.59 0.60 +0.56 0.58 +0.30 0.91 +1.32
M TN/ (mg/L) 1.92+2.20  2.57£1.70 1.49+1.27  2.35%1.70 1.17 £0.40 1.90 +1.35
W# TP/ (mg/L) 0.145+0.10 0.14£0.09  0.19+0.06  0.20+0.08  0.135+0.10 0.20 0. 14
M4¢2 a Chl. o/ (mg/m?®) 26.83 +18.90 37.29 £25.02 15.59 +25.02 31.84 +25.74 20.85£19.90 20.75+16.17
RIRFRE TR FELL TSIM 67.00 68.71 68.06 71.83 62.81 67.32
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Fig.2 The percentage of different phylum
phytoplankton in Yangcheng Lake
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JSCUA B i AR, 25 A 22749 2 H BE Y p 4
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Tab.2 Seasonal variation of main dominant species in the Yangcheng Lake

(MR
Code/Species

;34 = Dominance

R EE Y Inside R B[4 Outside

g = LA A g = Tk %
Spr. Sum. Aut. Win. Spr. Sum. Aut. Win.

%3577 Cyanophyta

Al il SR IEEE Microcystis aeruginosa

A2 BEAETEE M. densa

A3 HLZ %% M. marginata

Ad REBESE M. incerta

A5 TN 243 Merismopedia tenuissima
A6 A4 I3 Anabeana oscillarioides
A7 i JFE 3R R E Fh Pseudoanabaena sp.
A8 /NEiiEE Oscillatoria tennuis

0.38 0.22 0.37 0.13
0.09
0.02 0.03
0.09 0.17 0.18 0.04 0.13 0.13 0.15 0.02
0.03 0.02 0.03
0.03
0.34 0.04 0.07 0.07 0.20 0.04 0.08 0.10
0.03

F£7 17 Bacillariophyta

B9 ik E 5k Melosira granulata

B10 #3 /2 /N R Cyclotella meneghiniana
B11 24§13 Synedra acusvar

0.03
0.10 0.13
0.09

4%3% 7] Chlorophyta

C12 BRI HE3: Gloeocystis ampla

C13 /NBRE Chlorella vulgaris

C14 T3 Micractinium pusillum

C15 22 3E)E AR E R Ulothrix sp.

C16 /NI Geminella minor

C17 Z4HF [/ 2255 3 Hyalotheca dissiliens
C18 1 38 A & Ff Dictyosphaerium sp.
C19 PYEMEE Scenedesmus quadricauda
C20 ML S. armatus

C21 /25 B2 Coelastrum microporum

0.03
0.02 0.03 0.05 0.04 0.02 0.12
0.03 0.06 0.04 0.05
0.02
0.02 0.03 0.04 0.02
0.11 0.06
0.03 0.05 0.04 0.04
0.03
0.03
0.02 0.03
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Fig.3 Variation of monthly average density

of phytoplankton in Yangcheng Lake
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Fig.4 Variation of monthly average biomass

of phytoplankton in Yangcheng Lake

x3 MERMNEREVESHEEIEHH DM JHNFTETN
Tab.4 Seasonal variation of H', D and J in the Yangcheng Lake

H' J D
# Spr.  H Sum. Bk Aut. & Win. # Spr.  H Sum. Fk Aut. £ Win. % Spr.  E Sum. Kk Aut. & Win.
Al 2.56 1.98 2.55 2.81 0.62 0.49 0.65 0.80 3.87 2.97 3.11 2.26
A2 2.42 1.79 2.51 2.72 0.58 0.46 0.58 0.71 4.01 2.87 4.14 2.83
B1 2.53 2.06 2.26 2.68 0.62 0.53 0.59 0.69 3.51 2.77 2.71 3.07
B2 2.52 1.27 2.41 2.64 0.61 0.32 0.59 0.69 3.67 1.97 3.51 2.82
Cl 2.15 2.33 2.69 2.90 0.53 0.58 0.67 0.77 3.37 3.20 3.11 2.85
C2 2.22 1.84 2.36 2.91 0.54 0.45 0.59 0.74 3.57 3.31 3.21 3.29
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FAL, KRS TEAR G, W S TR 5, BRI Z b
RER I SRS S TR O, e rb /N U 6 5 A
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Tab.4 Summary statistics for the axes of RDA performed on phytoplankton in Yangcheng Lake

Bl Axi BN Inside R FE#p Outside
o W1 Axis 1 B2 Axis2 BT Axis 1 Fli 2 Axis 2
FFHE(H Eigenvalues 0.414 0.123 0.551 0.142
TRIFRE Y RS 5 3RS [N T AH 561 Spec. -env. correlations 0.916 0.920 0.999 0.993
Wyprs 5 BRAUE /040 Cum. percentage variance of species data 41.4 53.7 55.1 69.4
P-4 AR 57 B3 4340 Cum.  percentage variance of spec. -env. relation 50.8 65.9 56.3 70.8
JBREE Sum of all eigenvalues 1.000 1.000
SRR HE(E Sum of all canonical eigenvalues 0.814 0.979
0.4 A3, 0.8 n H A6
5 Deep 13 c14¢18 P ‘
AL Algﬂs‘l‘fr ' 17 A8 A7
A5 24 Bl1 B.I OT_E 40 &
i S
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Fig.5 RDA biplot of phytoplankton species and environmental variables of Yangcheng Lake
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Effect of pen crab farming on phytoplankton community structure

CHONG Linxuan'*? | LIU Ruhan'*?, YIN Liping'*", MIAO Xuemei'*”, CHEN Lijing'*”
(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
China; 2. Shanghai Engineering Research Center of Agriculture, Shanghai Ocean University, Shanghai 201306, China;

3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghat 201306,
China)

Abstract; From June 2008 to May 2009, the phytoplankton community structure characteristics of the net-pen
closing area and three corresponding points in Yangcheng Lake were investigated, the relationship between the
phytoplankton community structure and environmental variables was analyzed, and multiple parameters were
used to evaluate water quality. A total of 275 species, belonging to 116 genera of 8 phyla, were identified. In
net-pen closure area, Microcystis incerta, M. aeruginosa and Pseudoanabaena sp. were the dominant species,
while Microcystis incerta, Merismopedia aeruginosa ,Pseudoanabaena sp. and M. densa were dominant in lake
area. The annual mean value of density[ (3 143.38 +3 660. 84) x 10* cell/L] and biomass [ (3. 71 *
2.31 )mg/L] of phytoplankton in the lake area were lower than the average value of density [ (3 830.77 =
4296.56) x10* cell/L] and biomass [ (5.24 +4.10 ) mg/L] in net-pen closure area. The results of
redundancy analysis ( RDA ) suggested that temperature was the main environmental factor affecting the
community structure of phytoplankton, and it had a significant positive correlation with the density of
phytoplankton. Water quality analysis indicated that the water in the net-pen closure area and lake area was
all meso-eutrophicated, and there was no significant difference among the 3 groups.

Key words: pen crab farming; Yangcheng Lake; phytoplankton; community structure; redundancy analysis
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