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Figure 1.  
A) and B) Distribution of Fagus sylvatica and the study site at Mt. Vermio. Modified 
from EURORGEN, 2009 and Spanos, 2011  
C) Climate diagrams for Kozani (1956-2004) 

Figure 3.  Correlation analysis on detrended chronologies. Dark green bars 
indicate significant correlations at 95% confidence. Lower case letters 
indicate month in previous year, upper case current year.  

Figure 2. Detrended chronologies from three elevations at Mt. Vermio.  
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INTRODUCTION 
 

• The radial growth of Fagus sylvatica L. has been investigated throughout much of 
the species distribution (e.g. Lebourgeois et al, 2005), but not in Greece 
 

• This region is important as it contains the trailing edge of the range,  and because 
the Balkan peninsula is the contact zone between F. sylvatica and F. orientalis  
 

• At other locations  along the trailing edge, increased sensitivity to drought and 
growth declines have been detected (e.g. Jump et al, 2006) 
 

• Project aims to quantify factors controlling radial growth and investigate spatial 
and temporal patterns of growth 

METHODS 
 

• Three stands along an transect from 900m to 1900m were sampled  at Mt. Vermio 
 

• 25-30 trees were sampled at each site, and  tree ring widths measured. Raw ring 
width measurements were de-trended and combined to form stand chronologies 
 

• Correlation analysis was performed to investigate the relationship between radial 
growth and monthly climate. The bootstrap technique was used to test for 
significance 

RESULTS 
 

• Medium + High elevation  Previous summer temperature and precipitation 
correlated  suggests drought limitation of growth even at high elevations 
 

• November Precipitation At High and Medium sites, negative correlation with 
following years ring width  Possibly related to snow damage? 
 

• Low elevation  Summer temperature and precipitation in year of ring 
formation highly correlated with standardized ring width 

FUTURE WORK 
 

• Inter-annual wood density measurements 
using X-ray densiometry 
 

• Results from the remaining 6 sites at Vermio, 
and from network of sites in Greece 
 

• Investigation of how competition influences 
growth  interactions with climate? 
 

• Bring understanding together  development 
of mechanistic growth model of beech  
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CONCLUSIONS 
 

• Strong evidence that summer drought limits radial growth 
 

• Drought appears to be important factor even in high elevation stands (tree-line) 
 

• Important implications for future of beech in Greece 
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