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Fig.4 Seasonal distribution of zooplankton density in each sampling sites in Changhu Lake
: 1
x 1 AHHIZREIN ML
Tab.l The dominant species of zooplankton in Changhu Lake
Y Y Y Y
Bra. Brachiouns calyciflorus Pallas 84.21%  0.06 85.00% 0.17 94.74%  0.07 63.16%  0.03
Asp.p Asplanchna priodonta Gosse - - 95.00% 0.08
Asp.b Asplanchna brightwelli Gosse 73.68%  0.03 - - - - - -
Asp.g Asplanchna girodi de Guerne - - - - 100.00%  0.30 - -
Ker.c Keratella cochlearis 73.68%  0.04 - - 100.00%  0.16
Ker.t Keratella ticinensis 84.21%  0.05 - -
Fil. Filinia major - - 94.74%  0.12 - -
Pol. Polyarthra trigla Ehrenberg 100.00% 0.69  95.00%  0.62 100.00% 0.45 100.00% 0.71

w_»

>

x2 FEIMEE. ML EMESHERFHEIEST(EELEKT a=0.05)

Tab.2 Correlation analysis between zooplankton abundance, biomass, species number and environmental factors (significance level

a=0.05)
InSD InTSS InpH InT InDO InTP InTN InCOD Inchl a
InZA -0.3417 0.442" 0.264" 0.643" -0.469™ 0.388" 0.309" 0.051 0.250"
InZB —-0.472" 0.531" 0.257" 0.6117 -0.500"" 0.386" 0.286" -0.096 0.156
InZS —0.137 0.226" 0.519" 0.599" -0.303" 0.145 0.398" -0.318" 0.318"

o ¥k P<0.05; *: P<0.01; ZA:

(zooplankton species)

InX

(zooplankton abundance); ZB:

(zooplankton biomass); ZS:
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Tab.3  Stepwise multiple regression among zooplankton and environmental factors
F P
InZA=0.80568In7+0.23259InTN+0.33678InCOD+3.90567 19.60 0.000
InZB=0.7578In7-0.63481nSD-1.1086 27.74 0.000
InZS=0.37285In7+0.06255InTN-0.09207InTP+1.10055 21.26 0.000
4 SZFT RDA SABITHMBER. BBE, BEIBBEEREROIEERLKE
Tab.4 Summary statistics of RDA
RDA1 RDA2 RDAI1 RDA2 RDAI1 RDA2 RDA1 RDA2
4.66 2.09 3.76 0.45 1.98 1.48 1.23 0.25
29.31% 13.19% 57.75% 6.97% 27.47% 20.48% 41.00% 8.24%
29.31% 42.50% 57.75% 64.72% 27.47% 47.94% 41.00% 49.25%
F ) 9.12" 411" 24,94 3.01° 9.11"™ 6.79™" 12.32" 248"
JREE kR ok P=0.000 P<0.001 P<0.01
4 , 3
42.50%, ,
RDA 3.1
RDA >
«C ) ( ) , (
b ) b b
b
6 ( , 2011; , 2013)
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COMMUNITY STRUCTURE OF ZOOPLANKTON AND THE DRIVING
PHYSICOCHEMICAL FACTORS IN CHANGHU LAKE

GUO Kun', PENG Ting', LUO Jing-Bo', YANG De-Guo®, HE Yong-Feng’?, CHAIYi"?

(1. College of Animal Science, Yangtze University, Jingzhou 434025, China; 2. Yangtze River Fisheries Research Institute, Chinese
Academy of Fishery Science, Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture, Wuhan 430223, China)

Abstract To understand the community structure of zooplankton in Changhu Lake and explore the relevant
physicochemical factors on their distribution, we conducted seasonal investigations in 19 sites in the lake from April, 2012
to January, 2013. Sixty-seven zooplankton species were identified (excluding protozoa), most of them were rotifers (42
species) having the highest abundance and biomass. The seasonal difference in zooplankton abundance was significant,
highest in summer (4412ind./L) and lowest in winter (831ind./L). In addition, the species composition of zooplankton
changed greatly in season; and the average of species seasonal subrogation was greater than 58.14%, while for dominant
species, it was insignificant. Eight dominant species were determined and all were rotifers. Brachiouns calyciflorus and
Polyarthra trigla were the dominants during the survey; the dominance and occurrence frequency of P. trigla were the
largest in every season, taking 59.13% of the total. Meanwhile, the water quality of the lake was assessed, showing
moderate pollution as indicated by the Shannon Index, Pielou Index and Margalef Index, and was in eutrophic state
according to £ Index. Results of correlation analysis, stepwise multiple regression and redundancy analysis show that water
temperature and chlorophyll @ concentration were two main factors on seasonal succession of zooplankton community in
the lake, while total phosphorus affected the zooplankton community indirectly by changing composition of phytoplankton
species. Featured with alkali tolerance, B. calyciflorus was better adapted in alkaline water of Changhu Lake. The
relatively lower dissolved oxygen in the Mahongtai Area of the lake limited the growth of rotifer in summer, and total
suspended solid affected zooplankton indirectly due to water clarity decrease. Chemical oxygen demand influenced tolerant
species such as P. trigla, Keratella cochlearis, and had positive effect on zooplankton abundance.

Key words Changhu Lake; zooplankton; stepwise multiple regression; redundancy analysis
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