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SUMMARY

1. The importance of vertical mixing in modulating the impact of UVR on phytoplankton

photosynthesis was assessed in a tropical, shallow lake in southern China from late winter

to mid-spring of 2005.

2. Daily cycles of fluorescence measurements (i.e. photosynthetic quantum yield, Y) were

performed on both ‘static’ and in situ samples. Static samples were of surface water

incubated at the surface of the lake under three radiation treatments – PAB (PAR + UVR,

280–700 nm), PA (PAR + UV-A, 320–700 nm) and P (PAR, 400–700 nm). In situ samples

were collected every hour at three different depths – 0, 0.5 and 1 m.

3. The general daily pattern was of a significant decrease in Y from early morning towards

noon, with partial recovery in the afternoon. Samples incubated under static conditions

always had lower Y than those under in situ conditions at the same time of the day.

4. Under stratified conditions, no overall impact of UVR impact could be detected in situ

when compared with the static samples. Further rapid vertical mixing not only

counteracted the impact of UVR but also stimulated photosynthetic efficiency.

5. Based on these measurements of fluorescence, the mixing speed of cells moving within

the epilimnion was estimated to range between 0.53 and 6.5 cm min)1.

6. These data show that mixing is very important in modulating the photosynthetic

response of phytoplankton exposed to natural radiation and, hence, strongly conditions

the overall impact of UVR on aquatic ecosystems.
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Introduction

Vertical mixing, as produced by solar heating, wind

and storms, causes phytoplankton to move within the

water column and thus exposes cells to fluctuating

radiation (Neale, Helbling & Zagarese, 2003). It has

been found that such radiation fluctuations produce

varied effects, ranging from an increase (Marra, 1978),

decrease (Kroon et al., 1992) or no change (Yoder &

Bishop, 1985) in phytoplankton primary productivity.
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