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Fig. 1 Location of the man-made lake and sampling sites
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Fig. 2 Detrended correspondence analysis ordination diagram of
17 samples based on phytoplankton community structure
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Fig. 3 Seasonal variation of phytoplankton community structure
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Fig. 5 Annual variation of phytoplankton community structure
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Tab. 1 Species and their codes used in CCA

45 Code Y#p Species 45 Code YF Species

spl INIRSE Cyclotella sp. spl9 B H #E Closterium sp.

sp2 M ¥ Cymbella sp. sp20 JE 534 Komma caudata

sp3 Wik HAE R Melosira granulata sp21 BB #E Cryptomonas obovata

sp4 S Gomphonema sp. sp22 E B EE Cryptomonas pyrenoidifera

sp5 FHE B Navicula sp. sp23 W52 Chroomonas sp.

sp6 1 FF# Synedra sp. sp24 S B EE Campylomonas reflexa

sp7 LFYESE Ankistrodesmus sp. sp25 FHERREE Plagioselmis nanoplanctia

sp8 KW Chlamydomonas sp. sp26 R Cryptomonas marssonii

sp9 Y EEWE Oocystis sp. sp27 SIS FERE Dinobryon divergens

spl0 ZT°¥ Golenkinia radiata sp28 ¥ Gymnodinium sp.

spll VU &+ 53 Crucigenia tetrapedia sp29 Z W ¥ Peridinium sp.

spl2 FE M Scenedesmus abundans sp30 M Euglena sp.

spl3 VU B Scenedesmus quadricauda sp31 FEMLBE Trachelomonas sp.

spl4 JNERSE Chlorella sp. sp32 EEREE Chroococcus sp.

spl5 5L #E Schroederia sp. sp33 WETE S 22 3 Lyngbya contarta

spl6 WHREE#E Cosmarium bioculatum sp34 ¥ Oscillatoria sp.

spl7 51 P& T 2 85 % Spondylosium moniliforme sp35 )3 Anabaena sp.

spl8 i BLLEE Staurastrum sp. sp36 ARIKEZ48E Merismopedia glauca

F2 ATREWRZFRERE CCARMHFEITER
Tab. 2 Statistics for the CCA performed on phytoplankton of the man-made lake
HHEFEL Correlation coefficient SRR Fh— IR
g . : v
WTIT i me R R G BRI o, Acumistive PPRXRE
T pH 8D DO TP rate(%) of feature-environment

1 0.7761 -0.0774 0.7251 -0.7714 0.6162 -0.2331 0.563 40.8 0.949
2 -0.4507 0.1137 0.4652 0.3959 0.2341 0.5821 0.373 67.7 0.901
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Fig. 8 CCA biplot of phytoplankton species and environmental
variables of the man-made lake
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ECOLOGICAL INFLUENCES OF PHYTOPLANKTON COMMUNITY
IN AN EXPERIMENTAL MAN-MADE LAKE

XIA Shuang"?, ZHANG Qi" %, LIU Guo-Xiang'and HU Zheng-Yu'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To evaluate the possible ecological risks of transgenic (CAgcGH) common carp, an experimental man-made
lake was set up in 2002. We investigated the phytoplankton community structure, seasonal dynamics, annual variations
of phytoplankton, as well as its relationships with environmental factors. Samples of phytoplankton were collected sea-
sonally from 2006 to 2010. Sixty-six species belonging to seven phyla and forty-seven genera were identified, among
which Chlorophyta was the most. The results of two-way indicators species analysis (TWINSPAN) and detrended cor-
respondence analysis (DCA) showed that the samples were congregated into four groups, which indicated obvious sea-
sonal character. In winter, the community structure was simple.The biodiversity was the lowest. The community was
mainly composed of Cyclotella sp. and Dinobryon divergens; in spring, several diatoms, such as Cyclotella sp., Synedra
sp. and Melosira granulata became dominant species; in summer, community structure was the most complex, with the
highest biodiversity, and Merismopedia glauca and Lyngbya contarta were dominant. In our five-year-experiment, the
cell density rose by 33.1%, and mean annual cell density was (1.43+0.75) x10° cells/L; the percentage of diatoms in the
phytoplankton community dropped from 48.2% to 16.2%, while the percentage of Cyanobacteria in the phytoplankton
community rose from 9.3% to 42.2%. The results of canonical correlation analysis (CCA) demonstrated that the com-
munity structure was mainly influenced by temperature and dissolved oxygen. The influence of the density of total
phosphorus and nitrogen was non-negligitible, and the influence of pH was small. Diatoms mainly appeared in samples
from middle and low temperature sites, blue-green algae mainly appeared in samples from high temperature sites, Des-
midiales mainly appeared in samples from sites with high transparency and total phosphorus, and Chrysomonadales
mainly appeared in samples from sites with high dissolved oxygen and low temperature.

Key words: Man-made lake; Phytoplankton; Community structure; Seasonal dynamics; Annual variation





