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Studying photosynthesis, scientists take into account that light is built of individual photons.  In large-scale algal bioproduction, light intensity is treated as a continuous entity, measured in Watts/m2 or mol/m2/s.

On top of the quantized nature of light, photon-arrival times at the PS II-Chlorophyll antenna vary randomly.  Finally, a photosynthetic cycle is affected by a rate limiting time scale of about 10 ms:  The system can deliver PS II-absorbed photons to PS I at a rate of, at most, one photon every, about, 10ms. These characteristics affect large-scale bioproduction.

For example, consider a photon-flux density of 1000mol/m2/s and a PS II chlorophyll antenna photon-absorption cross-section area of about 1nm2.  During 10ms, PS II receives, on the average, 6 ±6 photons.  Only one of these photons can be processed.  Finally, PS II has the ability to store in the PQ pool the energy of about 10-20 photons.  Statistics play a crucial role in all aspects of photosynthesis.

The effect of the quantized nature of light, photon statistics and the rate-limiting time scale on bioproductivity under continuous illumination, pulsed light and periodically oscillating light intensity will be reviewed.
