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Is thinning adequate for adapting old Quercus ilex coppices to climate
change?
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Future climatic scenarios call for an increasing involvement of management for forest preservation, but little is
known on how forestry practices will benefit stands in facing variation of climatic components. We investigated
how thinning affected tree responses to six years of continued throughfall reduction in a Mediterranean Quercus
ilex stand formerly managed as a coppice. Thinned plots (=33% basal area removal) and unthinned plots were sub-
sequently subject to either throughfall exclusion (/=28% throughfall reduction) or normal rainfall. Stem-diameter
growth, stem survival and seed production were monitored over the following six years; the presence, abundance
and growth of new sprouts were measured in the last year. In the absence of thinning, throughfall exclusion ac-
celerated the mortality of small stems, reduced the production of viable acorns and stimulated the emergence of
new sprouts. Throughfall exclusion did not have any effect on stem growth. Rather, trees responded to the imposed
reduction on throughfall by decreasing the leaf area and thus by minimizing the risk of xylem cavitation. Thinning
reduced the mortality of stems, enhanced the diameter growth of residual stems and caused a profuse emission
of resprouts. Thinning also increased total seed production but the crop had a large proportion of aborted seeds.
Overall, the results point out to a better disposition of thinned Q. ilex coppice stands to cope with future (probably
longer and more intense) droughts, at least in the short term. The reduction in standing dead biomass reduces the
probability of occurrence of wildfires while the increase in growth and probably carbon reserves may help trees to
overcome dry summers where CO2 assimilation is strongly limited. The mere felling of dominated and diseased
stems, however, will probably not result in any longer-term advantage derived from seed regeneration without any
further silvicultural treatment that promote seedling recruitment.



