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Tab.1 Dominance of dominant species of zooplankton in 2007—2008 in Qiandao Lake

Aok s Aok s
species dominance species dominance

& 4 Zh# Protozoa T f B AL % L Conochilus unicornis 0.029
S b 5% B Difflugia corona 0.079 # f8 % Cladocera
ROk & 7 B Tintinnidium entzii 0.243 43 B K Diaphansoma brachyurum 0.207
WK G Fe W T. fluviatile 0.285 % W& Daphnia hyalina 0.359
INEFE W T pusillum 0.093 FAREE D. pulex 0.033
1448 5¢ H1 Tintinnopsis sp. 0.181 a8 4 £ 3% Bosmina coregoni 0.027
HETE A Fe HL T. conicus 0.031 K %4 8.3% B. longirostris 0.177
# M Rotifer #1534 3 Bosminopsis deitersi 0.157
Zx W o 4 B Keratella ticinensis 0.025 1% 2% Copepod
W £p W 45 . K. cochlearis 0.193 A7 6 61 K %& Limnoithona sinensis 0.279
NI % E % . Chromogaster ovalis 0.022 AR 8K & Mesocyclops leuckarti 0.326
H LV M A B Harringia eupoda 0.034 HLAE VR B K & Thermocyclops dybowskii 0.056
B IR R4 B Trichocerca rousseleti 0.021 S BIKF T. taihokuensis 0.050
155 /NS RB & W T. pusilla( Lauterborn) 0.031 W/NE B K ¥ Tropocyclops parvus 0.024
S| B R A T, similis 0.034 BRARE 7K % Schmackeria forbesi 0.057
£ Z M58 L Polyarthra Trigla 0.318 Fr R 545 K % Neutrodiaptomus incongruens 0.021
B 5 S Wi Ee B Hexarthra mira 0.057 H5EH S K & Neodiaptomus schmackeri 0.062

2.2 BHFIURESHER JEAFAE M 35 9 K F- (3l 5, P < 0,001 ) 1 5

X WS T = R (K OKTR, P =0.006) =3 ] 53 fii 22 5% e 47 (P <
Ay i) J5 200 Hr (R 2) R IR sh Py 0.001) 484k,

x2 TRHFHIVEESAKRAGBMAEAN=ZEARFEIN
Tab.2 Three-way ANONA of water depth, months,sampling site for density of zooplankton in Qiandao Lake

s I 74575 il X ¥y .

source type I sum of squares ¢ mean square F se
R UYERL A corrected model 83 258 832.7 323 257 767.3 1.18 0.071
JKIE water depth 5883 905. 1 11 534 900.5 2.44 0.006
H 4y month 11 964 545.1 11 1 087 686 4.97 0.000
{37 /5, sampling site 13 845 758.2 2 6 922 879 31.6 0.000
JKE = H {5y water depth * month 12 802 900.9 121 105 809.1 0.48 1
JK R = {v 5, water depth * sampling site 3706 502.4 13 285 115.5 1.3 0.209
H 4y = i 55 month * sampling site 7 320 040.9 22 332729.1 1.52 0.065
JKE s H A5y = {if &5 waterdepth * month * sampling site 18 784 312.7 143 131 358.8 0.6 1
%22 error 70 702 921 323 218 894.5
Bt total 205 159 856 647
2 3T corrected total 153 961 754 646

VR S A A TR ST/ FR I B H (840.9/L) A 2008 4F 6 f1 (850.5/L) 5 5 %%
2007 4£ 2 F (% % 693.9/L) Ml 2008 4E 1 A JEWEE,2007 4E 7 A W 586.0/L,2008 4E 8
(204.6/L) ; 7E & Z= 0} JE BLK & W, B 2007 4F 5 S 502.7/L, FiEsh AR Y & g AR AL A b A
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R3 TRHUEFIVENESTHERETFHMEXESH
Tab.3 Correlative analysis between zooplankton biomass

and environmental factor in Qiandao Lake

Wi T FASY el Bk BREX
environment factor Protozoa  Rotifer Cladocera Copepod
i % DO 0.370* -0.026 0.125 0.404*
Kl T -0.276 0.104 -0.054 0.619*
257 it CODy,, 0.334 0.131  0.15 -0.474*
ME TN -0.202 0.501 " 0.467 **-0.055
Az R NOy 0.019 0.514" 0.466 **-0.114
WAEFREL A NO,-N -0.036 0.366* 0.297 -0.420
M TP 0.032 0.355* 0.281 -0.120

PR
PR A 0.260 0.579" 0.537*~0.108
biomass of phytoplankton

F s AR A 5 IR A T ey CCA H /4

T 15 )1 U S 0 000 5T 0 ol R A 05 R T 1 R
iR ILIE 6, & 6 rb i 9 A HE e il Rk 1R 23 )
& 0.341 F1 0. 287, i 3 #1558 X - HE e b 1) AH
e F B i5 0. 870 0. 833, BEHTIK 2 A4k il 1y
HEFF 1 BE % B W T~ &2 18 7 e s ) A0 S A i b 5 35
B FEPKR, WK 6 thal LLE % A
(DO) IR (T) W& a( Chl. a) 55— Ay AH
KRB 0.86,-0.93, -0.52, A (TN) |
EBE(TP) VA (NH,-N) {2 A (NO, ) 55 —
B AH L B E4 A 0.76.0.61.0.42.0.62, Xk
B4 J A 2 W 0 35 R BB K T o2 L ( Tintinnidium
entzii) R K {8 58 B (T. fluviatile) /N 72 31 ( T.
pusillum) AL 4% 72 B ( Tintinnopsis sp. ) , & 31 41 )
/NS R A R (T. pusilla) , 7% 37 58 38 19 3 B ik
( Daphnia hyalina) . %R 3% (D. pulex) A% I
H 7K % ( Limnoithona sinensis) 5 7% i % (DO) &
TEARSC A, 5 KR 2 R OGP % B e 48 R
(Keratella tcinensis) | 1 # £ 1 % & ( Polyarthra
trigla) i i B 46 %8 B ( Conochilus unicornis) | B
ARG M IR (Harringia eupoda) , K 2 i 1] IR
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(Hexarthra mira) HET LI 72 B (T. conicus) | %
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Fig.6 CCA biplot of species-environment of dominant
species of zooplankton commuinty in Qiandao lake
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Community structure of zooplankton and its relation to environmental factors
in the silver-carp-and-bighead-carp-dominated Qiandao Lake

YANG Lili'"*, HE Guangxi’, HU Zhongjun', SHI Wen', LIU Qigen'" ,
Chen Laisheng®, WANG Jinpeng’, YANG Weiming®
(1. Key Laboratory of Aquatic Genetic Resources and Utilization ,Ministry of Agriculture ,
Shanghai Ocean University ,Shanghai 201306, China;
2. Hangzhou Qiandaohu Development Co. ,Lid. ,Hangzhou 311700, China;
3. Spreading Center of Technology in Aquatic Science of Haiyan City of Zhejiang Province ,Haiyan 314300, China)

Abstract; From 2007 to 2008 ,a monthly investigation was conducted to study the zooplankton community
structure and its relations with the major water environmental factors in Qiandao Lake. The horizontal,
vertical and temporal distribution characteristics of zooplankton communities were also analyzed. A total of
115 species of zooplankton were identified, and they belonged to Protozoa ( 16 species ), Rotifer ( 51
species ) , Cladocera (23 species ) and Copepoda ( 25 species ), respectively. Seasonally, the density of
zooplankton peaked in spring(840.9 and 850.5/L in 2007 and 2008, respectively ) ,and biomass displayed a
biomodal distribution pattern with peak values of 1.89 and 1.63 mg/L in May and secondary maximum of
0.837 and 0. 802 mg/L in August of 2007 and 2008. Horizontally, the density and biomass of zooplankton
decreased from riverine to lacustrine region. Vertically, zooplankton occurred at every water layer with the
biomass maximum at depths of 4 m in river region and transitional zone and at depths of 8 m in lake region.
The dominant species had relatively higher biomass at depths of 4 — 12 m. Biomass of Protozoa and Copepod
positively correlated with dissolved oxygen (DO ) , while biomass of Rotifer and Cladocera were positively
related to total nitrogen ( TN ), nitrate nitrogen ( NO,-N ) and the biomass of phytoplankton. Canonical
correspondence analysis( CCA ) showed that DO, water temperature (T ), TN, total phosphorus, and NO,-N
were the main ecological factors that could be used to explain the distribution of zooplankton. Meanwhile, the
biomass of Daphnia was positively correlated with biomass of phytoplankton from February to June,
however,negatively correlated with T in the other months.

Key words: zooplankton; vertical distribution; silver carp and bighead carp; Daphnia hyalina; environment
factor
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