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Fig. 1 Map of Hunanzhen Reservoir with four Sampling sites
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Fig. 2 Dynamics of  DO of  surface water in Hunanzhen Reservoir
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Fig. 3 Dynamics of  TN and TP levels in Hunanzhen Reservoir
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Fig. 4 Dynamics of Chla in Hunanzhen Reservoir
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Fig. 5 Plankton abundance and composition in Hunanzhen Reservoir
A Abundance of phytoplankton at 4 sampling sites  B Composition of phytoplankton abundance at 4# 

C Abundance of zooplankton at 4 sampling sites  D Composition of zooplankton abundance at 4#
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Fig. 6 Dynamics of Microcystin cencentration in 

Hunanzhen Reservoir
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Fig. 7 Ordination triplots of plankton species and environment factors in Hunanzhen Reservoir

A Triplot of phytoplankton species and environment factors plus cyanobacteria densities and EMC as explanatory variables

B Triplot of zooplankton species and environment factors plus cyanobacteria densities EMC and IMC as explanatory variables     
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2 CCA
Tab. 2 Abbreviation of plankton species for CCA

 Species  Abbriation  Species  Abbriation
Cyanophyta Crytophyta

Anabaena sporoides Ansp Chroomonas acuta Chac
Chroococcus minor Chmo Cryptomonas erosa Crer
Chroococcus minutus Chmu Cryptomonas sp. Crsp

Dactylococcopsis sp. Dasp Pyrrophyta
Gloeothece linearis Glli Ceratium hirundinella Cehi

Microcystis sp. Misp Gymnidinium aeruginosum Gyae
Oscillatoria splendida Ospl Peridinium sp. Pesp

Oscillatoria sp. Ossp Euglenophyta
Oscillatoria tenuis Oste Phacus agilis Phag

Phorimidium sp. Phsp Trachelomonas caudata Trca
Spirulina maxima Scsp Trachelomonas sp. Trsp

Spirulina sp. Spsp Chrysophyta
Chroococfus sp. Chrs Dinobryon sertularia Dise

Chlorophyta Rotiferia
Ankistrodesmus acicularis Anac Trichocerca longiseta Trlo
Ankistrodesmus falcatus Anfa Polyarthra sp. Posp

Chlamydomonas braunii Chbr Pompholyx sulcata Posu
Chlamydomonas debaryana Chde Brca
Chlamydomonas ovalis Chov Brachionus urceus Brur

Chlamydomonas sp.1 Chsp1   Brfo
Chlamydomonas sp.2 Chsp2 Brachionus diversicornis Brdi

Chlorella sp. Chlo Brachionus angularis Bran
 Chorococcum sp. Chls Brachionus plicatilis Brpl

Cosmarium formosulum Cofo Hexarthra mira Hemi
Crcigenia tetrapedia Crte Hexarthra sp. Hesp

Eudorina elegans Euel Keratella sp. Kesp
Elakatothrix gelatinosa Elge Asplanchna sp. Assp

Pediastrum integrum Pein Lecane ungulata Leun
Penium cylindrus Pecy Lecane luna Lelu

Penium sp. Pesp Ascomorpha sp. Ascs
Phacotus lenticularis Phle Colurella sp. Cosp

Scenedesmus armatus Scar Synchaeta sp. Sysp
Scenedesmus quadricauda Scqu Monostyla lunaris Molu

Schroederia setigera Scse Ploesoma truncatum Pltr
Schroederia robusta Scro Notemmata sp. Nosp

Stbi Cladocera
Staurastrum gracile Stgr Diaphanosoma leuchtenbergianum Dile

Staurastrum sp. Stsp Diaphanosoma sp. Disp
Bacillariophyceae Daphnia cucullata Dacu

Asterionella sp. Assp Daphnia hyalina Dahy
Attheya zachariasii Atza Daphnia pulex Dapu
Cyclotella bodanica Cybo Bosmina sp. Bosp

Cyclotella sp. Cysp Copepoda
Melosira garnulata Mega Calanoida Cala

Melosira sp. Mesp Cyclopoida Cycl
Navicula sp.1 Nasp1 nauplius Naup
Navicula sp.2 Nasp2

Nitzschia elongaia Niel
Nitzschia sp. Nisp

Synedra acus Syac
Synedra sp. Sysp
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Structure and dynamics of plankton community and their impact factors based 
on CCA analysis in Hunanzhen Reservoir 

LU Kai-hong1 2 ZHU Jin-yong2 WANG Yang-cai2 JIN Chun-hua2 ZHENG Zhong-ming1 2 HU Zhi-yong2  
PAN Jie-hui2 

1. Key Laboratory of Marine Aquaculture  Ministry of Education  China Ocean University Qingdao 266003 China 2. Key 
Laboratory of Applied Marine Biotechnology Ministry of Education College of Life Science and Biotechnology Ningbo 
University Ningbo 315211 China

Abstract In the present study the blue-green algae bloom water-Hunanzhen Reservoir the third largest reservoir 
in Zhejiang Province was monitored between 2006 and 2007. Plankton abundance was measured and correlated 
to environmental parameters. 96 taxa of phytoplankton and 73 taxa of zooplankton were identi ed. Phytoplankton 
had an abundance ranging from 0.49 106 to 16.71 106 L 1 and the abundance of zooplankton varied from 8 to 
3 548 ind./L. The cyanobacterial bloom of Anabaena sporoides lasted several months with the highest density of 
the surface water being 2.28 108L 1 and then Oscillatoria were dominant during autumn months. Ordination by 
CCA showed that the seasonal phytoplanktonic succession was mainly correlated with density of A. sporoides
total dissolved solids and transparency and the seasonal zooplanktonic succession was mainly correlated with 
extracellular microcystin nutrients and the density of A. sporoides. Due to the occurrence of high level nutrients
the development of blue-green algal may not be regulated by bottom up  forces effectively. The bloom-forming 
cyanobacteria became the potential factor that influenced the community of phytoplankton by its competitive 
advantage. Nutrients do not in uence the zooplankton community directly but control the edible phytoplankton 
growth which in turn influence the dynamics of zooplankton. By considering not only the environmental 
parameters but also the occurrence of cyanobacterial blooms and algal toxin as explanatory variables in a 
canonical correspondence analysis the variance explained for the phytoplanktonic and zooplanktonic assemblage 
during the study period was increased 15.6% and 25.8% respectively indicating a correlation that blue-green 
algae and the bloom-forming cyanobacteria may affect the structure and composition of plankton community. 
Journal of Fishery Sciences of China 2008 15 6 950-960

Key words cyanobacterial bloom plankton microcystin environment factors canonical correspondence 
analysis
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