
Structure and function of soil microbial communities in montane spruce forest 

Martina Štursová 

 

Abstract 

Coniferous forests are spatially heterogeneous environments and represent an important 

ecosystem that acts as carbon sink under current climate storing large amounts of carbon in standing 

biomass or as soil organic matter. The formation of organic matter via decomposition of dead 

biomass and transformation of rhizodeposited organic compounds is primarily mediated by microbial 

community of forest topsoil. Despite growing insight into the composition of these soil communities, 

little is known about the microbes actually responsible for those transformation processes, about the 

drivers shaping these communities or their response to increasing numbers of severe disturbances. 

Studies presented in this thesis contribute to filling the information. 

The studies were carried out in unmanaged spruce forests in the highest elevations of 

Bohemian Forest, in both, the undisturbed areas as well as those affected by bark beetle outbreaks 

at different time periods. Combination of methods including culturing of fungi, enzymatic activity 

measurements or high throughput sequencing were used to describe the microbial communities, 

their distribution in space and time, and factors involved in shaping these communities in those 

forest sites as well as their response to major disturbance. The activity and participation in 

degradation of cellulose were specifically accessed by targeting RNA and functional genes or 

analyzing communities labeled via incorporation of added 13C cellulose. 

The studied forest topsoil was found to be highly variable in space, vertically as well as 

horizontally, and to sustain very diverse fungal and bacterial communities that in their composition 

reflect the spatial variability with specific communities inhabiting the various niches.  The soil and 

litter layer communities differed from one another and were differently linked to vegetation or 

chemical properties of substrate they inhabit. The community that is active or actively participates in 

organic matter transformation is different from the overall community preset, although it is similarly 

stratified especially between the horizons. Several new taxa of bacteria were found to be involved in 

cellulose utilization and wide spectrum of fungi was confirmed to participate in cellulose 

decomposition with diverse distribution of cellobiohydrolase I gene. The communities, especially of 

fungi, were also found to be tightly connected to mature trees and their productivity since major 

changes in community composition and other ecosystem properties occurred after bark beetle 

induced tree dieback 
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