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Theoretical Background 

LINDEBNER (1990): „The status of forest soils in beech stands 
of the Vienna Woods “ 

 

• Research of the long-term influence of atmospheric pollutants 
on chemical soil properties  
 

• 152 beech stands were investigated 
 Analysis of soil from the infiltration zone of stemflow 
 near the base of the stem and from the between trees 
 area 
 

• significant impact of deposition of atmospheric pollutants  
 soil acidification, increased sulfur (S) contents and loss of 
base cations 
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Goal and Objectives 

• Investigation whether after 30 years an improvement of the soil 
condition has occurred 

 
• Working hypothesis: 

 

„soils recovered from acid deposition due to a strong decline of 
SO2 emissions since the investigation of Lindebner 1984“ 
 

 Regarding pH-values 
 

 Regarding the concentration of base cations and heavy metals  
 

 Difference in the intensity of soil acidification between the 
infiltration zone of stemflow and the between trees area since 1984 
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Methods 

• LINDEBNER (1990): 152  
old beech stands with  
similar stand structure   
(sample collection in 
1984) 

 

• 2012: 97 beech stands 
still existed  re-
sampling of 97 of these 
152 stands 
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Abb. 3: position of the 97 sample plots in the Vienna Woods 2012 

Vienna 



Infiltration zone of stemflow: 
 0-5cm (S)  pooled sample of 7 trees 

 

Between trees area: 
 0-5cm (Z)  7 soil samples were pooled 

 30-40cm (M)  4 soil samples were pooled 

 80-90cm (T)  4 soil samples were pooled 

 

 

 

 We resampled using the same method 
 

 Added 10-20cm soil depth   
(from the stem area and  
the between trees area) 
 S 10-20 cm 
 Z 10-20 cm 
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Results -   
pH value(H2O) 

*paired comparison, Bonferroni test; α=0,05 

 quicker recovery of 
the stemflow area 
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Results -  
pH value (KCl) 

 shift into deeper soil 
horizons 

*paired comparison, Bonferroni test; α=0,05 



20.05.2015 Selina Türtscher 10 

Results -  
nitrogen (N) 

 Increase in the 
between trees area 
due to a increase of 
NOx emissions 

*paired comparison, Bonferroni test; α=0,05 
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Results -  
sulphur (S) 

 Input through 
stemflow decreased 
sharply  
 

 decrease of S due to 
increased release and 
leaching  

*paired comparison, Bonferroni test; α=0,05 
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Results -  
soil nutrients (Ca) 

 Ca-pump effect of 
beech 

*paired comparison, Bonferroni test; α=0,05 
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Results -  
soil nutrients (Mg) 

 increase in S due to 
input of basic 
substances (dust)  

*paired comparison, Bonferroni test; α=0,05 



Results – heavy metals 
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Results -  
lead 

 Accumulation  in S + 
depth gradient indicate 
a significant impact of 
emissions in 1984 

*paired comparison, Bonferroni test; α=0,05 



Summary 

The reduction of deposition of atmospheric pollutants 
has led to a partial soil recovery 
 

 significant improvement of the top soil (0-5 cm) 
 

 Increase of pH-value and decrease of S and N contents  
 higher trends of recovery for the stem area than for the 
between tree area 
 

 In deeper soil horizons (30-40 cm and 80-90 cm) only a 
small effect was observed 
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