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Abstract 

 

     Global warming has a significant impact on the photosynthetic activity of plants including 

trees.  During daytime, plants are exposed to stress from strong light in all seasons.  In summer, 

heat stress is superimposed over the light stress.  In the present study, we investigated the effects 

of these environmental stresses on photosynthesis, with particular emphasis on the effects of those 

on Photosystem II.  Two kinds of experiment were carried out.  First is an in vivo experiment 

where Photosystem II activity in the leaves of trees was monitored.  Second is an in vivo 

experiment dealing with degradation of the reaction center-binding protein D1 of Photosystem II in 

spinach chloroplasts.  The former experiment showed that at daytime, in particular in summer, the 

Photosystem II activity in tree leaves was inhibited significantly by strong illumination.  The in 

vitro study showed that strong light and heat induced cleavage and/or aggregation of the D1 protein, 

and a metallo-protease FtsH was suggested to be involved in the D1 cleavage. 
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