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Zooplankton community structure and its relationship with environmental factors

in Dishui Lake

LIN Qing', YOU Wenhui"** | XU Fengjie', YU Qiujia', YU Huaguang'
1 College of Resources and Environment, East China Normal University , Shanghai 200062, China
2 Shanghai Key Lab for Urban Ecological Processes and Eco-Restoration, Shanghai 200062, China

Abstract: Dishui Lake is the largest artificial lake in Shanghai, China. Water in the lake comes from the Huangpu River
via the Dazhi River through surrounding river networks, accepts surface runoff and passes through a sluice into the East
China Sea. The lake is important for flood control, drainage, water replacement and other functions, and is critical to the
Lin'gang New District’s landscape and to Shanghai’s eco-city construction. It is a newly formed lake with a fragile ecosystem
and could easily be affected by external pollutant sources. Zooplankton play an important role in lake ecosystems and
biological productivity at the base of the food chain since they eat phytoplankton, bacteria and detritus and provide food for
fish and other aquatic organisms. Filter-feeding fish were put into the lake in recent years to control phytoplankton numbers,
but a growing filter-feeding fish population could harm the zooplankton community. Consequently, long-term monitoring of
variation in the zooplankton community is vital to the health of Dishui Lake. In order to explore the relationship between
zooplankton community structure and environmental factors in Dishui Lake, we investigated the species composition, density
and biomass distribution, dominant species of zooplankton and water quality parameters in Dishui Lake. We used eight
sampling sites and took samples monthly from January to December, 2012. We identified 61 species belonging to 33 genera,
including 45 Rotifera belonging to 22 genera, 7 Cladocera belonging to 4 genera and 9 Copepoda belonging to 7 genera. ,
Dominant species included Copepoda species Limnoithona sinensis and nauplii, ten Rotifera species, while Cladocera had

no dominant species. Dominant species were different in each season. The annual average density of zooplankton was 1200
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ind./L and the annual average biomass was 1.67mg/L. Zooplankton species number, density and biomass were all higher in
spring and summer than in autumn and winter. The annual average of Shannon-Wiener and Margalef diversity indices were
1.61 and 1.01 respectively. Both of these diversity indices were significantly different in different seasons, but not
significantly different between the eight sampling sites. Pearson Correlation analysis, Multiple Regression Analysis and
Redundancy analysis (RDA) of species number, density and biomass of zooplankton and environmental factors displayed a
significant relationship between zooplankton community and environmental factors. This indicated that the seasonal variation
of zooplankton community structures in Dishui Lake was closely related to the water eutrophication status. Water temperature
was a key factor in variation in the zooplankton community structure, and chlorophyll @, pH, total nitrogen (TN) and total
phosphorus (TP) were also important factors. Zooplankton species number, density and biomass increased with a rise in
water temperature and a decline in pH. TN increased the density and biomass, but excess TP tended to reduce the number
of species present. Several methods were used to assess the water quality and eutrophication levels. Results showed that the
water quality status of Dishui Lake in 2012 could be classified as a-mesosaprobic and its eutrophication level was at semi-

eutrophic levels under a comprehensive application of the water quality index, trophic level index (TLI) and diversity

indices assessment methods.

Key Words: zooplankton; correlation analysis; multiple regression analysis; RDA analysis; Dishui Lake
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Table 1 Monthly Average of Physic-chemical Parameters in Dishui Lake
b R AR vA A

5 . R . EOIE BR i "HRE 2 jkijé;%t
Month  Temperature/  Oxygen/ MRBAFE pH Transparency/  Total Nitrogen/ 10 Chlorophyll @/ o evel
C (mg/L) o (mg/L) (mg/L) (mg/m”) Index (TLI)

1201 7.8 7.35 8.75 60.63 0.62 0.09 9.95 52.43

1202 7.7 8.18 8.57 68.75 1.96 0.06 15.8 56.17

1203 9.8 6.97 8.93 66.88 7.71 0.24 22.86 67.05

1204 19.3 7.73 8.21 46.25 1.7 0.44 26.66 66.42

1205 21.8 8.47 8.83 55 1.15 0.08 27.95 59.18

1206 25.7 8.89 8.83 67.5 3.34 0.07 13.52 57.85

1207 29.8 6.51 8.37 59.38 2.35 0.08 30.39 61.33

1208 26.5 6.83 8.29 76.25 1.41 0.06 26.25 57.20

1209 23.5 6.84 8.24 54.38 5.62 0.07 9.96 59.04

1210 19.8 7.64 8.93 48.13 3.9 1.29 37.15 73.99

1211 13.6 6.51 8.6 44.63 6.07 0.04 28.1 62.57

1212 6.5 9.64 9.48 51.88 1.25 0.44 11.46 61.23

415 Annual 17.6 7.63 8.67 58.3 3.09 0.24 21.67 60.17
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Table 2 Dominant species of zooplankton in Dishui Lake and indicative type

PRl HEH 1 T Y
Dominant Species Appearance Months Indicative Type
AR FE 46 1 ( Brachionus calyciflorus) s a

A 2858 248 1 ( Brachionus angularis) 3—10 H .12 H o

FE 47 R %6 1 ( Brachionus rotundiformis complex) 1—2H.6A8H.11H

B 2 ke HL (Polyarthra trigla) 2—5H.7H .9—10H B-o
W5 /NS 48t ( Trichocerca pusilla) 1H3—5ATHA11H o

R = e B ( Filinia brachiata) 2.6.8H B-a
INZ %8 MU ( Polyarthra minor) 3H6HS8AH

KB PJE B4 HL ( Synchaeta oblonga) 1—H S5H. 11—12 4 B-o

i bR f FF 48 1L ( Keratella valga) 1—6 /3 .8—10 H .12 H o-B

+ 540 P4 B ( Keraatella cruciformis) 3—4 A

i AEAE B 61K 3% ( Limnoithona sinensis ) 3—12 A

TG (nauplii)

1—6 A 8—9 A .11 A

o FIRFEVG Y, B FIR B-PIG AL« FIR -5 R

FhHL, ZD FORIF I Y %, ZB FRon TR liF sh i A=
Prit, A L PRI S P Ah 2 A 5 KR B W
JE SRR a 2 W A, 55 i A pH TP
W S SRR OC s PR s ) % B KR GE R B TN i
GF a M TLI( X)) 2B IEME, M 5% A pH 2
L E S VRIS Y A Y B S5 OK TR TN 4R K a

TLI( X) R FIEMSE, RUE—ERE N, i K
T A R AR P AL BRAF B A I 2 3R a DA BOK AR
BT M &, 17T 3h W 23 D D B R IR G 3
T 2T BB, (57K M B f) 488 s et v f)8 R 46
A B2 T B R I

x3 FHEHYERERFEXES N
Table 3 Correlation analysis of zooplankton density, biomass and environmental factors

N ; e e , X - GRER
LB KR a3 %= T2 A2 IR SA R DS KA H
Correlation coefficient InWt InDO InpH InSD InTN InTP InChla InTLI( )
TS R4 InZS 0.457** -0.192** -0.529** 0.246* 0.010 -0.392"* 0.141 -0.167
PRI SN 35 B InZD 0.800 -0.291*"  -0.465"" 0.195 0.397**  -0.022 0.518"" 0.359 "
TR Y)Y InZB 0.740** -0.216* -0.289 ** 0.039 0.393 0.130 0.460** 0.437"*

w . 1E 0.05 7K (RN B EMSE, « o« FE 0.01 AKFE(U) _EBFEMIE; 23 0 InX FoRMHEIR X BUA SRXTEL, P8 A o6 R 5L

http ; //www.ecologica.cn



6924 VST

S

34 4

242 ZIollHSHr

35 22 0 A LA 23 AT 356 X A I it 3
P Fh 2 H5 5 B A Wy i AR AR AR X A K BT R T
fELAVA ) e AIveS X e 1N W i T d o
M 4 A 01 T 7K ) U sh ) Rl 2R B D7 FE A
AR RS TP R pH 4 SR Ak 77 1 sh ) %%
FE N D5 FEA KR TN M2 EE 2 FB A 4 AN
A A A L 5 R K IR A TN BN A

e, HPKIRAE 3 A 180T 05 Fa AR A, 26 A KR
B K I e sh RV 235 A A Ak A D S R A
KR F . TN L7 77 iE sl 4 %% B A0 A= 4 4 [
TR A, 3R BAE A VR i sl ) E S ok R Y
FFRER AL I 52 W V7 Ui 2 W R I 5 A AR Ak i B 2R
£, & F K, 5 E0 F AR EEKFE P=0.000,
¥rie/NF 0.05, B A H B 3

*4 FEPIVERERFHEZTESOIEFHE
Table 4 Stepwise multiple regression among zooplankton and environmental factors
£ %A FIAJ5 72 Stepwise Multiple Regression F P
InZS=0.254InW1+0.6461nDO~-0.1411nTP-4.114InpH+8.564 19.305 0.000
InZD=0.89InWt+0.184InTN+0.349InChla+1.0331nSD-0.934 86.228 0.000
InZB=1.431InWt+0.3InTN- 4.180 71.588 0.000

2.4.3 THIFSIY SRR B RDA 2047
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Table 5 Codes of zooplankton species for RDA

T (S His PR
Number  Species Number  Species
S1 EHEZ e W Polyarthra trigla S18 K 2 % 1. Polyarthra dolichoptera
S2 HEFE7KFE 1 Epiphanes senta S19 4 8B5S L Brachionus diversicornis
S3 SNBSS R Harbrotrocha S20 B B4 Bt Brachionus caudatus
S4 A BEAESE B Conochilus unicornis s21 Y2 A8 F 48 1L Keratella cochleris
S5 7t At Keratella cruciformis S22 RKIRAPERIH Synchaeta oblonga
S6 BB E S5 B Cephalodella forficula S23 INZ 5 . Polyarthra minor
S7 19 48 . Brachionus angularis S24 FE4E 48 B Brachionus rotundiformis
S8 LM 58 Keratella ticinensis S25 /NFL S HE 1L Cephalodella exigna
S9 YR %S Brachionus calyciflorus $26 B =R I Filinia brachiata
S10 FOREE R HE I Lepadella patella $27 SYR 8L R Anuraeopsis fissa
Si1 i1 /58t B 48 Bt Keratella valga S28 JEIB AR 5 IR Keratella quadrata
S12 ZLIY BRI 5 B Monostyla pyriformis 829 D5 & A . Brachionus quadridentatus
S13 /NSRS HL Trichocerca pusilla S30 rhAEZE G SIK 2 Limnoithona sinensis
S14 T4 R %6 1 Rhinoglena frontalis S31 T4 nauplii
S15 AR 48 W Brachionus urceus S32 rRET K 3 Sinocalanus sinensis
S16 K =G5 R Filinia longiseta S33 IS ALK % Canthocamptus staphylinus
S17 IS A58 1R Asplanchna priodonta S34 AT K % Sinocalanus dorrii
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Fig.6 RDA ordination diagram of zooplankton and environmental factors in Dishui Lake
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