Arch, Hydrobiol. 161 2 245-266 Stuttgart, October 2004

Solar UVR-induced DNA damage and inhibition of
photosynthesis in phytoplankton from Andean
lakes of Argentina

Virginia E. Villafafie'™, Anita G. J. Buma®, Peter Boelen®
and E. Walter Helbling’

With 7 figures and 2 tables

Abstract: During Janvary 1999, studies were carried out in temperate lakes of the
Andean region of Argentina (41°§, 71° W) to determine the short-term effects of solar
ultraviolet radiation (UVR, 280-400 nm) upon natural phytoplankton assemblages.
Organisms from one ‘clear’ (Lake Moreno) and two ‘opaque’ lakes (Morenito and El
Trébol)} were exposed to different radiation regimes to assess photosynthesis inhibition
and cyclobutane pyrimidine dimers (CPDs} accumulation/repair. UV-B caused signii-
icant DNA damage in organisms from ‘opaque’ lakes, especially those from Lake
Morenito. Organisms from the ‘clear’ Lake Moreno, on the other hand, presented
lower CPDs accumulation rates. UV-B had relatively low effects inhibiting photosyn-
thesis in these opaque lakes (2 and 9.5 %, for lakes Morenito and El Trébol, respec-
tively) and most of the inhibition was due to UV-A (75 and 71 % inhibition for lakes
Morenito and El Trébol, respectively). In Lake Moreno, photosynthetic inhibition was
35 and 15 % for UV-A and UV-B, respectively. A number of causes seems to account
for the different responses observed among phytoplankton assemblages, being one of
the most important underwater radiation fields, and hence for the light acclimation his-
tory of cells. In addition, factors such as differences in type and effectiveness of the
strategy used by the organisms to cope with solar UVR, as well as differences in the
size structure and taxonomic composition of the community, are also important at the
time to evaluate the overall impact of solar UVR in these lakes.

Key words: Andean lakes, CPD, DNA, Patagonia, photosynthesis, phytoplankton,
UVR.

' Author’s addresses: Estacién de Fotobiologia Playa Unién & Consejo Nacional de
Investigaciones Cientificas y Técnicas (CONICET), Rifleros 227-(9103) Playa Unidn,
Rawson, Chubut, Argentina.

2 Department of Marine Biology, Centre for Ecological and Evolutionary Studies,
University of Groningen, P.O. Box 14, 9750 AA Haren, The Netherlands.

* Author for correspondence; E-mail: virginia @efpu.org.ar

DOI: 10.1127/0003-9136/2004/0161-0245 0003-9136/04/0161-0245 $ 5.50
© 2004 E. Schweizerbart'sche Verlagsbuchhandlung, D-70176 Stuttgart





