
Summary 

Dynamic technological and civilization development is connected with exploitation of natural 

resources and increasing emission of harmful compounds, including polycyclic aromatic 

hydrocarbons (PAHs). Contamination with PAHs is a serious threat to the soil environment. 

Currently, efforts are being made to minimize the negative effects of PAH accumulation in the 

soil environment. The main objective of this study was to recognize the role of polycyclic 

aromatic hydrocarbons in the processes of shaping the biological activity of soils, depending 

on the amount and quality of soil organic matter and soil texture. The aim of the study was  

to determine how the species composition of forest stands affects the accumulation of PAHs  

in forest soils. The present research is an attempt to extend the knowledge on the accumulation 

of PAHs in forest soils in relation to the chemical and biochemical soil properties. The planned 

objectives of the study were carried out by conducting four experiments on research plots 

located in Cracow, in the Chrzanów Forest District and in the Rybnik Forest District. The results 

obtained indicate that the accumulation of PAHs in forest soils is determined by the soil 

properties, especially the amount of soil organic matter and the soil texture. The soils with  

a higher share of fine fractions, especially of silt and clay, are characterised by a higher PAH 

content as compared to sandy soils. The importance of soil management (forest and agricultural) 

on the quantity and quality of soil organic matter was confirmed. Forest soils are characterized 

by a higher content of organic carbon with a several times higher accumulation of PAHs.  

In addition, the enzymatic activity of forest soils is a result of the influence of the trees 

vegetation, which affects the soil through the aboveground and underground biomass supplied. 

The conducted studies indicate that the species composition of forest stands has a significant 

role in the formation of humus levels and soil acidification, thus influencing microbial activity 

and, consequently, PAH accumulation. Deciduous tree stands have more beneficial effect  

on PAHs biodegradation by stimulating biological activity of soils. The fractional composition 

of soil organic matter determines the magnitude of PAH accumulation in forest soils. There  

is a direct relationship between PAH accumulation and the content of free light fraction of soil 

organic matter. 
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