
Based on several dendroecological and dendroclimatological studies conducted within dry inner Alpine
environments, drought stress in April through May limits radial growth of Scots pine (Pinus sylvestris L.). In a
recent study we determined intra-annual dynamics of cambial activity and wood formation of P. sylvestris exposed
to soil dryness and nutrient deficiency and found that maximum growth rate peaked early during the growing
season in May and prior to occurrence of more favourable environmental conditions, i.e., repeated high rainfall
events during summer. It is well known that plants can adjust carbon allocation patterns to optimize resource
uptake under prevailing environmental constraints and increase carbon allocation to roots in response to drought
and low nutrient supply. Hence, the early decrease in stem growth of P. sylvestris exposed to drought and nutrient
deficiency can be regarded as an adaptation to cope with extreme environmental conditions, which might require
an early switch of carbon allocation to belowground organs. However, an experimental approach confirming this
hypothesis is still missing. Because radial growth depends on a continuous supply of carbohydrates, manipulation
of the carbon status of the stem can reveal source limitation of radial growth. Girdling, i.e., physical blockage of
phloem transport around a tree's outer circumference, is frequently applied to investigate carbon relationships and
causes accumulation and depletion of carbohydrates above and below the girdle, respectively. In a common garden
experiment we will therefore aim at determining to what extent above- and belowground growth in P. sylvestris is
influenced by carbon availability under different environmental regimes. To accomplish this, we will manipulate
environmental conditions (i.e., water availability and soil nutrient content) and modify tree carbon status through
physical phloem blockage to test the hypotheses that (i) phloem blockage at distinct phenological stages during the
growing season differently affects above- and belowground growth, (ii) altered carbon availability changes
temporal dynamic of growth processes and wood formation and (iii) soil related stress factors, i.e., soil dryness
and/or nutrient deficiency, induce early cessation of aboveground growth in favour of belowground root growth.
Hence, results of this project will largely contribute to the understanding of the physiological growth response of P.
sylvestris exposed to extreme environmental conditions.
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