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Structure and dynamics of phytoplankton community based CCA analysis in a

pumped storage reservoir
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Acta Ecologica Sinica 2007 27 6 2355 ~ 2364.

Abstract In pumped storage reservoir the phytoplankion community is regulated in a distinct way from that in the other
types of reservoirs. To study its dynamics we biweekly sampled the phytoplankton in Dajinshan Reservoir in 2005.
Dajinshan Reservoir is in the northern part of the in tropics in Guangdong Province. It is a typical pumped storage
reservoir. 100 taxa were identified. Phytoplankton had an abundance ranging from 0. 86 x 10°to 106.27 x 10°cells L~

and total biomass varied from 1.08 to 20.45 mg L~'. The phytoplankton community was dominated by Pseudanabaena sp.
across all the sampling year. Synedra ulna. had a high biomass in spring only. The composition of phytoplankton
community was highly stable. Canonical correspondence analysis was used to investigate the environment-phytoplankton
relationship. Case ordination by CCA divided all samples into four groups distributed in the four districts forming axis 1

and axis 2 corresponding to the seasons winter spring summer and autumn. Most samples were located in the districts of
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summer and autumn and 54 main species were selected for performing of a CCA. The Cyanophyta Bacillariophyta and
Euglenophyta were restricted to the districts at the left of axis 1 While most of the Chlorophyta Chrysophyta and
Cryptophyta were at the right of axis 1. Temperature and precipitation were the most important factors regulating the

composition and dynamics of the community.

Key Words phytoplankton environmental factors canonical correspondence analysis a pumped storage reservoir
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Table 1 Summary statistics for the first two axes of CCA performed on phytoplankton at Dajingshan Reservoir

Axis Axis 1 Axis 2
Sites S1 S2 S3 S4 S1 S2 S3 4
Eigenvalues 0. 145 0.199 0.17 0.16 0.073 0.08 0.08 0.063
Percentage 18.77 22.3 18.72 18.57 9.52 8.929 8.73 7.266
. Perc >
_ Cum.  Percentage 18.77  22.3 18.72 18.57  28.29 3.2 27.4 25.832
for eigenvalue
Cum. Constr. Percentage
A X 31.98 37.37 31.9 34.83 48.2 52.34 46.8 48.459
for variance
Spec.
. 0.959 0.966 0.969 0.971 0.961 0.953 0.94 0.917
-env. correlations
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2 CCA
Table 2 Codes of phytoplankton species for CCA
Code Cyanophyta Code Chlorophyta
Cl Pseudanabaena sp. Al2 Ankistrodesmus falcatus
C2 Anabaena sp. A13 Scenedesmus bijuga
Cc3 Cylindrospermopsis sp. Al4 Scenedesmus quadricauda
C4 Dactyloccocopsis rhaphidioide Al5 Scenedesmus dimorphus
C5 Merismopedia glauca Al6 Pediastrum simplex
C6 Aphanocapsa sp. A17 Pediastrum simplex var. duodenarium
C7 Chroococcus sp. A18 Euastrum ansatum sp.
C8 Coelosphaerium sp. A19 Staurastrum natator
C9 Limnthriox sp. A20 Tetraedron minimum
C10 Raphidiopisi sp. A21 Crucigenia tetrapedia
Cl1 Lyngbya sp. A22 Crucigenia apiculata
Bacillariophyta A23 Tetrastrum hastiferum
B36 Cyclotella meneghiniana A24 Tetraspora lacustris sp.
B37 Synedra ulna A25 Chlorella vulgaris
B38 Achnanthes sp. A26 Coelastrum microporum
B39 Aulacoseira granulata A27 Eestella botryoides
B40 Melosira ambigua A28 Micractinium pusillum
B41 Coscinodiscus lacustris A29 Golenkinia radiata
B42 Gomphonema. sp. A30 Selenastrum sp.
B43 Navicula Bory sp. A3l Chlamydomonas sp.
B44 Pinnularia sp. A32 Tetraedron sp.
B45 Tabellaria sp. A33 Pleodorina californica
B46 Melosira granulata var. angustissima A34 Chlorogonium elongatum
B47 Cymbella Ag. sp. A35 Scenedesmus obliquus
Euglenophyta A36 Eudorina elegans Ehr.
ES1 Trachelomononas sp. A37 Palmella mucosa
ES2 Phacus sp. A39 Botryococcus braunii
ES3 Euglena caudata sp. Pyrrophyta
Chrysophyta P47 Ceratium hirundinell
D49 Dinobryon divergens P48 Peridinium sp.
D50 Mallomonas sp. Cryptophyta
F54 Crytomonas sp.
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