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The increasing industrialization in the last 150 years resulted an increasing atmospheric CO2 concentration (ca)
from ca. 260 to 385 ppm as a result of the growing use of fossil fuels. Besides the greenhouse effect elevated CO2

affects also the vegetation, as plants respond instantaneously with an increased photosynthetic rate, and a reduction
in stomatal conductance. This results in a lower ci/caratio (ci is the leaf intercellular CO2 concentration), which
is reflected in a reduced 13C fractionation during photosynthesis. Accordingly the intrinsic water use efficiency
(WUEi) will be altered. However, with increasing duration of exposure to elevated CO2 plants will acclimatize,
i.e. down regulate the photosynthetic capacity to some degree. The degree of the long-term response to changes in
CO2 varies largely between plants growing under different growth conditions, such as climate water availability,
nutrient supply and between different species.

In this presentation we show C and O isotope data from tree rings for the last 150 years, reflecting the changes in the
carbon water relations (WUEi) from central Siberia (Russia) along a north south transect of ca. 2400 km. It will be
shown that changes in the environment either increase or reduce the effect of elevated CO2 on trees, growing in the
highly sensitive Siberian ecosystem. The combination of the C and O isotope fractionation values in a conceptual
model (Scheidegger et al., 2000; Saurer and Siegwolf, 2007) allows the link of gas exchange mechanisms with
δ13C and δ18O data. With this conceptual approach we can distinguish whether trees respond to elevating CO2 and
environmental changes with an increase in the photosynthetic rate or with changes in the stomatal conductance
or both. The understanding of the physiological response patterns of trees to elevated CO2 allows an improved
interpretation of climate data for the last 150 years.
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