


UVR acclimatization and Cd cotolerance

UVR community was detected at days 38 and 52, whereas
higher tolerance to Cd occurred at day 66 in the low-UVR
community. Since tolerance dynamics followed a similar
pattern as biomass accrual dynamics, we normalized Eg
values using the corresponding biomass values. Results
showed that Cd tolerance by the high-UVR community was
significantly higher (two to eight times) than that of the low-
UVR community. Experiments assessing the influence of
biomass on Cd tolerance confirmed the protective role of
biomass. However, other than for UVR (Fig. 4), mecha-
nisms conferring increased tolerance to Cd were not
sufficient for maintaining photosynthetic yield under pro-
longed Cd exposure (Fig. 6). Other studies have previously
shown that biomass accrual imparts some protection from
metal toxicity (Ivorra et al. 2000; Navarro et al. 2002). The
lower metal sensitivity in high-biomass periphyton has been
attributed to a reduced diffusion through thicker biofilms
(Ivorra et al. 2000) and to dilution of the metal (Hill et al.
2000). Therefore, one important implication arising from the
results is the importance of considering biomass on
functional measurements in periphyton communities.

Our results on UVR-induced cotolerance to Cd are of
particular significance regarding the consequences of mul-
tiple stressors on freshwater periphyton communities. In
their conceptual model, Vinebrooke et al. (2004) suggested
that the sign and strength of correlations between tolerances
to stressors can strongly influence biodiversity and ecosys-
tem functioning. Hence, knowledge of UVR tolerance and
cotolerance to other stressors contributes to assessing and
predicting risks associated with the exposure of algal
communities to UVR in combination with other stressors.
Moreover, since our results showed that different algae show
different UVR tolerance, one possible explanation arises for
the apparently contradictory UVR effects on periphyton
found in the literature. On the basis of our results, it is
expected that different periphyton communities exposed to
enhanced UVR will respond differently depending on the
species present. In our study, it was clear that the species
present in the lowland community possessed adequate UVR
tolerance variability to acclimatize to high-UVR conditions.

In summary, as expected on the basis of the PICT
rationale, our findings showed that long-term exposure to
UVR induced UVR community tolerance and Cd cotoler-
ance through changes in the community. Even if these
changes allow for the maintenance in photosynthetic
activity, they have a cost in the form of lower biomass.
Consequently, we can anticipate that, although lowland
periphyton communities are equipped to maintain ecolog-
ically relevant functions when exposed to enhanced UVR,
the costs of acclimatization will increase the bioavailability
and accessibility to other pollutants.
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