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In a field experiment, algal community structure and size distribution were assessed 
at different grazing pressure and nutrient supply. Our aim was to study the interactive 
effects of food web composition and nutrients on algal community structure. High 
grazing reduced algal biomass and cell numbers, but had no consistent effect on algal 
size, except at extremely high Daphnia abundance, which promoted large, filamen- 
tous, algal forms. At high fish predation, the grazer assemblage altered towards 
small, less efficient grazers (copepods, Bosmina), but no trend in algal size was 
recorded. In enclosures with low grazing and low nutrient supply, algal cell concen- 
tration, but not chlorophyll, was as high as in corresponding enclosures with nutrient 
supply, indicating the importance of food web structure. Algal size was reduced by 
nutrient supply, which promoted dominance by small, fast growing, algal forms. 
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Early limnology mainly focused on abiotic factors and 
their effects on biota (Persson et al. 1988), but during 
the sixties and seventies all parts of ecology, including 
limnology, were influenced by the idea that competition 
was the main factor in determining ecosystem structure. 
Later, predation and grazing were invoked more fre- 
quently, but eventually it became obvious that not one 
factor alone determines the number and species compo- 
sition of organisms in an ecosystem. It also seemed clear 
that a change in predation pressure may not only affect 
the prey, but effects may "cascade" far down in the food 
web (Hairston et al. 1960, Hrbacek 1962, Oksanen et al. 
1981, McQueen et al. 1986, Carpenter et al. 1987, Pers- 
son et al. 1988). Although effects of trophic cascades 
and abiotic factors have been demonstrated repeatedly, 
there is still confusion about the relative importance of 
abiotic factors (e.g. nutrient supply), competition and 
predation when they act simultaneously in natural sys- 
tems. 

The increasing interest in interactions between 
abiotic and biotic factors includes the idea that nutrient 
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richness influences food chain length and therefore the 
nature of trophic cascading (Fretwell 1977, Persson et 
al. 1988). Some experimental studies have suggested 
that grazing effects on phytoplankton are strongest in 
oligotrophic systems (McQueen et al. 1986), whereas 
others state that the low density zooplankton assem- 
blage in oligotrophic lakes has a negligible impact on 
phytoplankton, and that food web effects are strongest 
in lakes of intermediate productivity (Elser and Gold- 
man 1991). Theory suggests that variability and desta- 
bilization of the phytoplankton assemblage are most 
likely at high nutrient supply, while the level of nutri- 
ents necessary for destabilization increases with grazing 
intensity (Carpenter 1992). All these ideas depend on 
the interactions between algae and contrasting zoo- 
plankton communities at different nutrient levels. Very 
little is known about these interactions. The aim of our 
study has been to assess the response in algal commu- 
nity structure and size at different grazing pressure and 
different nutrient supply. The study was performed as a 
field experiment, where we altered the nutrient supply 
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