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Acclimation of the photosynthetic apparatus to fluctuating light environment
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In field grown plants, photosystem Il (PSIl) photoinhibitory rate constant
shows strong correlations to the excess energy and energy dissipated in non-regulatory ways.

It has been reported that PSI photoinhibition is induced even in wild-type plants of Arabidopsis
thaliana, rice and other species by exposure of leaves to fluctuating light (FL) for a few hours.
Because plants are exposed to FL in nature, they must possess protective mechanisms against the FL
induced photodamage. We examined PSI photoprotection by far-red (FR) light at intensities comparable
with those observed in nature. The addition of continuous FR light during the FL suppressed this
damage almost completely. With FR light, P700 was kept in a more oxidized state in both low- and
high-light phases. The protective effect of FR Ii?ht was diminished in the mutants of cyclic
electron flow around PSI, indicating important roles of the cyclic electron flow in protection of
PSI from photoinhibition.
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