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This article examines the gas exchange characteristics of fast-growing poplar and birch trees in 
the spring and summer. Particular attention is paid to the dynamics of photosynthesis intensity, 
including its dependence on temperature, precipitation, and intensity of photosynthetically active 
radiation. The main objective of the study is to analyze physiologically important parameters of 
gas exchange for four-year-old fast-growing poplar and birch leaves. The experiment was 
conducted from April to June, and a portable gasometric system CI-340 (USA) was used to 
estimate the rate of carbon dioxide absorption by the leaves of the experimental plants. The results 
showed that in April, under optimal temperatures and sufficient light, the level of photosynthetic 
activity in all experimental plants reached its maximum values, varying in the range from 
21.6 ± 2.0 to 24.9 ± 2.5 µmol/m2/s in poplars and from 18.7 ± 1.3 to 20.6 ± 2.9 µmol/m2/s in 
birches. However, in May and June, under the influence of night frosts and water stress, a decrease 
in these parameters was observed, especially in the hybrid poplar ‘Pyramidalno-osokorevy 
Kamyshinsky’ and Osokor, as well as in downy birch ‘15–1’. At the same time, the poplar variety 
‘Veduga’ demonstrated the ability to maintain more stable photosynthetic parameters even under 
stress. Although interspecific differences were insignificant, both plant variants experienced 
similar effects of unfavorable climatic conditions.

Studying the photosynthetic activity of tree species under changing climate conditions is 
important for assessing their contribution to the carbon cycle and developing strategies for 
adaptation to climate change, which is a key element of sustainable natural resource management.
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