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Effects of predation and competition on zooplankton community structure in Lake Qiandao
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Abstract. Predation and competition are the main factors regulating population dynamic of freshwater organisms and also the most
important structuring forces in freshwater ecosystems. Lake Qiandao is a large deep reservoir where pelagic community is dominated
by silver carp Hypophthalmichthys molitrix and bighead carp Aristichthys nobilis. In order to understand the effects of biological fac-
tors affecting zooplankton community structure in the upper, middle, and lower reaches of Lake Qiandao, a two-year study was con-
ducted monthly from 2009 to 2010. Pearson correlation analysis and stepwise multiple regression were applied to identify the major
biological factors influencing zooplankton community variations. Comparing the data to the previous studies, the present study re-
vealed that the biomass of silver carp and bighead carp in 1999 was one fifth of the average in 2004 and in the period from 2007 to
2010, and the biomass of rotifer and copepod almost kept constant, while Daphnia hyaline biomass decreased substantially which
was caused by the decrease of phytoplankton biomass. Hence, we suggest the bighead carp might affect the zooplankton community
structure significantly in Lake Qiandao.
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Tab. 1 Correlation between annual average biomass of zooplankton and phytoplankton

ERiEzILY] ZH WHE] oA e FHEI] K | Bl ] W BB
K2 HMERE 0.058 0.254* -0.040 0.065 0.270 0.101 -0.194  0.023
P 0.628 0.031 0.738 0.585 0.022 0.399 0.103  0.848
N 72 72 72 72 72 72 72 72
T MHEEE 0.296%  0.223 0.049 0.051 -0.064 0.137 -0.056  0.274*
P 0.012 0.060 0.682 0.668 0.596 0.250 0.638  0.020
N 72 72 72 72 72 72 72 72
pitgeey MEZEE 0.033 0.015 0.362* 0.750* -0.048 0.080 -0.098 -0.016
P 0.784 0.898 0.002  <0.001 0.690 0.502 0.413  0.897
N 72 72 72 72 72 72 72 72
PkE MKHRE 0.440*  0.2617 0.036 0.055 -0.091 0.079 -0.166 -0.058
P 0 0.027 0.767 0.648 0.446 0.508 0.162  0.630
N 72 72 72 72 72 72 72 72

# RN E I, P <0.05; #  FoRMREHE, P <0.01.
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Tab. 2 The correlation between biomass of Daphnia hyalina and main phyla of phytoplankton
ZH BT LW TERED] HEET] Ere AN e Civ | W]
2R B -0.107 -0.047 -0.064 -0.090 0.353 " 0.028 -0.130 -0.024
P 0.369 0.696 0.595 0.451 0.002 0.818 0.277 0.842
N 72 72 72 72 72 72 72 72

* FRMFEAN, P <0.05; #x Fonil BEHL, P <0.01.
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Tab. 3 The correlation between biomass of main genera cyclops and rotifer, small cladocera, nauplius

eSS 28 LRkl €7 EEIKF R P EIKF R INBIIK %R
R HUR IEEY -0.140 -0.188 -0.142 -0.139
p 0.415 0.271 0.409 0.420
N 36 36 36 36
Ak Y IEEY ~0.069 -0.210 ~0.069 -0.098
P 0.689 0.220 0.690 0.570
N 36 36 36 36
EAianiy A BB -0.141 -0.253 ~0.004 -0.126
P 0.414 0.137 0.983 0.463
N 36 36 36 36
fa A iR HRRE 0.535 0.059 0.464 0.417*
P 0.001 0.734 0.004 0.011
N 36 36 36 36
R R A BB -0.161 -0.174 -0.192 -0.150
P 0.348 0.309 0.262 0.382
N 36 36 36 36
Vavi ki A2 BB 0.107 -0.206 0.410* 0.228
P 0.533 0.229 0.013 0.180
N 36 36 36 36
HOE IEEY ~0.085 -0.225 -0.192 -0.087
P 0.623 0.188 0.262 0.612
N 36 36 36 36
=R iPEY 4 -0.152 -0.157 -0.122 -0.137
P 0.377 0.360 0.477 0.426
N 36 36 36 36
EEE A A BB 0.284 -0.145 0.443 * 0.265
P 0.093 0.398 0.007 0.118
N 36 36 36 36
SRR IEEY 0.245 -0.153 0.337°* 0.196
P 0.150 0.373 0.044 0.251
N 36 36 36 36
YeEi RE A2 BB -0.189 -0.162 -0.164 -0.190
p 0.271 0.345 0.339 0.267
N 36 36 36 36
% BIRE A BB -0.055 0.129 -0.235 -0.039
P 0.749 0.454 0.173 0.823
N 36 36 35 36
FHRER R R 0.419* 0.551 * 0.063 0.336*
P 0.011 0 0.717 0.045
N 36 36 36 36
HAERE A BB -0.273 -0.235 -0.102 -0.232
p 0.112 0.173 0.560 0.180
N 36 36 36 36
P R)E A BB -0.099 0.097 ~0.180 ~0.040
P 0.565 0.573 0.294 0.819
N 36 36 36 36
T ahik P4 0.777 * 0.788 ** 0.213 0.844 **
P 0 0 0.213 0
N 36 36 36 36

# FRBEMR, P <0.05;5 = FR BFEMRK, P <0.01.
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