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ABSTRACT 
The limnological evolution of Lake Pusiano followed, starting 1970s, an increasing eutrophication process, attaining the 

maximum trophic level at the mid 1980s, when the lake reached an hypertrophic condition (around 200 µg P l-1 at winter overturn). 
Between mid 1980s and the beginning of this century, the phosphorus concentrations continuously decreased, until reaching TP 
values close to 60 µg P l-1. Despite this improvement in trophic conditions, since 1994 the cyanobacteria contribution increased: 
noticeable was a very intense bloom of Planktothrix rubescens, occurred during autumn 2001. The following year, when we carried 
out this research, this filamentous cyanobacterium strongly dominated the phytoplankton population for the whole seasonal cycle. 
However, after an intense flood occurred in November the P. rubescens population decreased again. This paper aims at describing 
the seasonal dynamics of the cyanobacterium P. rubescens in Lake Pusiano (North Italy) during year 2002, pointing out the 
environmental factors which favoured its large dominance during the whole seasonal cycle: particular attention will be paid to the 
role played by the physical factors in promoting the growth of P. rubescens, despite the nutrient reduction. Our experimental 
evidences suggest the involment of mechanisms already observed in other European lakes, such as the establishment of a 
metalimnetic niche. Moreover, our data point out a high sensitivity of this environment to the changes of the hydrological regime, 
which probably affect the seasonal phytoplankton dynamics. 
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1. INTRODUCTION 

Planktothrix rubescens is a cold water stenotherm 
species largely distributed in middle European 
(Reynolds 1984) and Southern sub-alpine lakes 
(Garibaldi et al. 2000). 

During summer stratification it is usually located 
within the metalimnion (Konopka 1980; Reynolds 1984; 
Schreurs 1992; Feuillade 1994; Chorus & Bartram 
1999) where it is able to perform an active photo-
synthetic activity (Micheletti et al. 1998). In fact, due to 
the presence of an efficient accessory pigments 
apparatus (constituted by phycobiline and phycoerythrin 
proteins) this filamentous cyanobacterium is able to 
intercept the whole spectrum (400-700 nm) of the 
incoming Photosynthetic Active Radiation (PAR) and to 
perform active photosynthesis at very low values of 
irradiance (Reynolds 1997; Chorus & Bartram 1999). 
The efficiency in PAR interception is enhanced by the 
high surface/volume ratio of the filamentous shape 
(Reynolds 1997). For these reasons the portion of water 
column below the P. rubescens peak is characterized by 
an intense screening of the incoming solar radiation 
which could inhibit the growth of other algae (Feuillade 
1994). On the other side, this species is photoinhibited 
in conditions of high irradiance (Chorus & Bartram 
1999). It usually grows in water column where the 

Zeu/Zmix ratio is close to 0.7-1.2 (Schreurs 1992) at depth 
where the penetrating PAR is around 1-5% of the 
surface values (Chorus & Bartram 1999). 

During the mixing period P. rubescens is spread 
within the entire water column but it is usually more 
concentrated in the upper part of the euphotic zone 
(Schmitt & Olive 1980). During summer stratification 
the metalimnetic position is maintained by performing a 
relatively slow (around 0.1-0.8 m d-1) buoyancy 
regulation (Reynolds 1984; Walsby et al. 2001). 
Buoyancy is allowed by the production of gas vesicles 
which is higher when the photosynthetic activity is low, 
on the contrary when primary production is higher, 
more hydrocarbons are stored, the density of the cells 
increases and the filaments become less buoyant 
(Kromkamp & Walsby 1990). Vertical migration can be 
stimulated by both light intensity (Reynolds 1984) and 
nutrients distribution (Walsby & Klemer 1974; Klemer 
1976). 

A statistical approach applied to 80 Dutch shallow 
lakes suggested that P. rubescens usually dominates en-
vironment with reactive phosphorus (P-PO4) concentra-
tions ranging between 0 and 10 µg P l-1 (Schreurs 1992). 
Laboratory data suggest that in condition of P-PO4 
limitation, P. rubescens is able to utilize organic forms 
of phosphorus due to the presence of alkaline phos-
phatase (Feuillade 1994). 


