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ABSTRACT 
Picophytoplankton community structure has been seasonally investigated in the cascade reservoirs along the Wujiang River from 

April 2006 to January 2007. Besides picoeukaryotes, two groups of picocyanobacteria have also been detected by flow cytometry. 
One is a phycoerythrin-rich picocyanobacteria (PE-rich Pcy), the other is a red-fluorescing cells with lacking orange fluorescence 
and could be a phycocyanin-rich picocyanobacteria (PC-rich Pcy). The average abundances of PC-rich Pcy, PE-rich Pcy and 
picoeukaryotes were 103, 104 and 102 cells mL-1, respectively. PE-rich Pcy was the dominant population but showed a reduction with 
eutrophication, and therefore the community structure of picophytoplankton transformed from dominant PE-rich Pcy to dominant 
PE-rich Pcy and PC-rich Pcy, which suggested they are excellent indicators for the change of trophic state. Picophytoplankton 
community structure also presented a seasonal variation, indicating the different response of each picophytoplankton group to water 
temperature. 
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1. INTRODUCTION 

Picophytoplankton (0.2-2 μm; Sieburth et al. 1978) 
comprise prokaryotic picocyanobacteria and eukaryotic 
phototrophs. They are ubiquitous in both freshwater and 
marine ecosystem (Stockner 1988; Callieri 2007). Pico-
cyanobacteria use phycobilisome as accessory pigments 
for photosynthetic light collection (Glazer 1982). 
According to phycobilisome composition, freshwater 
picocyanobacteria are divided into phycoerythrin (PE)-
rich and phycocyanin (PC)-rich types (Pick 1991; 
Becker et al. 2002). Nowadays, it is well known that 
picophytoplankton abundance and biomass increase and 
its relative importance decreases with the increase of 
trophic state in freshwater systems (Szelag-
Wasielewska 1997; Stockner et al. 2000; Bell & Kalff 
2001; Callieri & Stockner 2002). Light and water tem-
perature are also two important factors controlling pico-
phytoplankton growth (Wehr 1993; Agawin et al. 2000; 
Wakabayashi & Ichise 2004).  

Rivers are the chief carriers of dissolved and par-
ticulate matter from land to sea (e.g., Meybeck 1982; 
Ittekkot 1988). Damming on river alters its hydrological 
condition, material cycle and then transforms aquatic 
ecosystem from riverine type to limnological type (e.g., 
Humborg et al. 1997). Reservoirs created by dams are 
complex and dynamic ecosystems and it is important to 
understand how these ecosystems operate and respond 
to change for an efficient management (Wetzel 2001). 
Picophytoplankton is an important component in fresh-

water ecosystem (Callieri & Stockner 2002). They 
respond swiftly to environmental conditions and can be 
effectively used as early indicators of ecosystem change 
(e.g., Schallenberg & Burns 2001). Nowadays, few 
studies have conducted with picophytoplankton in the 
cascade reservoirs (e.g., Becker et al. 2002). 

The Wujiang River is a major power source for 
China's massive West-to-East Power Transmission 
Project. A series of reservoirs have been constructed for 
this project since 1971. We have seasonally investigated 
three groups of picophytoplankton (PC-rich Pcy, PE-
rich Pcy, and picoeukaryotes) in these reservoirs. The 
aim of this study is to understand the succession of dif-
ferent picophytoplankton groups in these cascade reser-
voirs, and to discern the indicative function of pico-
phytoplankton on environmental change. 

2. METHODS 

2.1. Study sites and sampling 

The 1037-km-long Wujiang River is a southern 
tributary of the Changjiang River, and it has a runoff of 
53.4 billion cubic meters with a fall of 2124 m. The 
river water chemistry is controlled by carbonate disso-
lution by both carbonic and sulfuric acid, and dominated 
by Ca2+, HCO3

– , Mg2+ and SO4
2– (Han & Liu 2004).  

Investigations were carried out at five reservoirs 
along the Wujiang River (Fig. 1). They are Wujiangdu 
Reservoir, Dongfeng Reservoir, Hongjiadu Reservoir, 
Yinzidu Reservoir, Puding Reservoir (Tab. 1). A total 
of 25 stations were investigated (Fig. 1.). At the fol-


