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Abstract. Photosynthesis is the unique process in the nature ensuring ef-
fective transformation of sun energy into chemical energy and evolving
oxygen used by all living organisms. As a result of natural events and
anthropological activities the environment is changing affecting nega-
tively the photosynthetic processes and plants’ growth and productiv-
ity. Understanding the mechanisms that underlie the plants’ capability
to cope with abiotic stress could provide knowledge for development of
plant species resistant to adverse unfavorable environmental conditions.
Low temperature is one of the stressors that negatively influence plants’
growth, productivity and photosynthetic performance.
The long term effects of growth under low temperature in combina-
tion with high light illumination were studied on Arabidopsis thaliana
plants. The response and acclimation of photosynthetic apparatus
were evaluated by alterations of pigment content, chlorophyll fluores-
cence characteristics and oxygen evolution of whole detached leaves.
Changes of carotenoids and chlorophylls content were evaluated after
development for two and six days at 12/10◦C and high light intensity
(800 µmol.m−2.s−1). Growing at low temperature-high light for six days
led to a considerable decrease of the total chlorophyll content, while the
amount of total carotenoids was less affected. Oxygen evolution activ-
ity was inhibited by 20% and 27% on the 2nd and 6th day, respectively.
By means of PAM fluorescence the parameters characterizing effective-
ness and functionality of photosystem II were determined. The decrease
of oxygen evolution estimated by Clark electrode corresponded with the
reduction of ratio Fv/Fm, representing maximal quantum efficiency of
Photosystem II. Non-photochemical quenching was also inhibited after
low temperature – high light treatment. To check the ability of plants
to restore their pigment content and functional activity the plants were
allowed to recover at optimal conditions. Presented data throw light on
the mechanisms underlying the acclimation process of photosynthetic
apparatus to suboptimal growth temperature.
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