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We carried out experiments to evaluate the effects of solar ultraviolet radiation (UVR; 280–400 nm)

upon primary production of different natural phytoplankton assemblages (i.e. characteristic of a seasonal

cycle) from Patagonia (Argentina) from January 2001 to January 2002. The short-term impact of

UVR (i.e. measured as radiocarbon incorporation) was assessed by exposing samples to solar radiation

under six radiation treatments: uncovered quartz tubes and tubes covered with different cut-off Schott

filters (WG295, WG305, WG320, WG360), and Plexiglas UF-3 (cut-off at 400 nm), so that

samples received radiation at five different intervals within the UVR in addition to photosynthetically

active radiation (PAR), and only PAR, respectively. Phytoplankton composition and abundance

allowed us to differentiate pre-bloom, bloom and post-bloom periods, with pre- and post-bloom samples

characterized by small cells (e.g. flagellates <10 �m), whereas the bloom was dominated by large

diatoms (�50 �m). Absolute values of photosynthesis inhibition were lower during the bloom, but

biological weighting functions (i.e. inhibition per unit energy) indicated that this assemblage was more

sensitive to UVR (especially in the UV-B region, 280–320 nm) than those of the pre- and post-bloom

periods. UV-A radiation (320–400 nm) accounted for most of the reduction in carbon incorporation

(>60%), especially during the pre- and post-bloom periods. Most of the observed variability was inter-

seasonal, although small intra-seasonal fluctuations were also observed. Our results indicate that the

taxonomic composition and cellular size are especially important when addressing UVR effects upon

these assemblages. However, other factors such as mixing can also contribute to the variability in

responses to UVR.

INTRODUCTION

Over the past two decades, we have learned much about

the effects of ultraviolet radiation (UVR; 280–400 nm)

upon phytoplankton (Vernet, 2000), especially in relation

to the photosynthesis process [(Villafañe et al., 2003) and

references therein]. The large amount of literature avail-

able at present, however, reports a wide variability in

responses, ranging from strong inhibition, generally due

to UV-A (315–400 nm) (Holm-Hansen et al., 1993;

Villafañe et al., 1999), to little or no inhibition when sam-

ples are exposed to the very energetic UV-B wavelengths

(280–315 nm) (Helbling et al., 1992a), to stimulation of

photosynthesis under relatively low UVR levels (Nilawati

et al., 1997; Barbieri et al., 2002). The reasons behind this

variability in responses to UVR are, on one hand,

associated with the fact that sensitivity and acclimation

capacity to UVR are species specific (Roy, 2000; Vernet,

2000). On the other hand, environmental changes such as

those occurring in the UVR climate (i.e. seasonal or pro-

duced by ozone depletion events) (Blumthaler and Webb,

2003), as well as in other abiotic factors, i.e. nutrient

availability or temperature (Lesser, 1996; Litchman et al.,

2002), may account for much of the observed variability in

UVR responses of phytoplankton.

Literature on the temporal variability of UVR effects

upon natural phytoplankton is rather scarce, as it

involves routine sampling throughout the plankton suc-

cession when organisms are exposed to different UVR

scenarios. However, this information on differential

responses to UVR of natural phytoplankton commu-

nities is essential to fully understand its impact upon

primary productivity from a specific area. In particular,
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