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Vertical differentiation of terrestrial biogeocenoses is conditioned by the formation of vertical tiers that differ
considerably in the composition and structure of microbial communities. All the three tiers, phylloplane, litter and
soil, are united by a single flow of organic matter, and are spatially separated successional stages of decomposition
of organic substances. Decomposition of organic matter is mainly due to the activity of microorganisms producing
enzymes – hydrolase and lyase – which destroy complex organic compounds.
Application of molecular biological techniques (FISH) in environmental studies provides a more complete
information concerning the taxonomic diversity and potential hydrolytic activity of microbial complexes of
terrestrial ecosystems that exist in a wide range of environmental factors (moisture, temperature, redox potential,
organic matter). The combination of two molecular biological techniques (FISH and DGGE-analysis of fragments
of gene 16S rRNA total amplificate) enables an informative assessment of the differences in the structure of
dominant and minor components of hydrolytic complexes formed in different tiers of terrestrial ecosystems. The
functional activity of hydrolytic microbial complexes of terrestrial ecosystems is determined by the activity of
dominant and minor components, which also have a high gross enzymatic activity. Degradation of biopolymers in
the phylloplane is mainly due to the representatives of the Proteobacteria phylogenetic group (classes alpha and
beta). In mineral soil horizons, the role of hydrolytic representatives of Firmicutes and Actinobacteria increases.
Among the key environmental parameters that determine the functional activity of the hydrolytic (chitinolytic)
complex of soil layer (moisture, nutrient supply, successional time), the most significant one is moisture. Moisture
levels providing maximum activity of a hydrolytic microbial complex depend on the soil type. Development of a
hydrolytic microbial complex occurs in a very wide moisture range - from values close to field capacity to those
close to the wilting moisture point. The functional role of mycelial actinobacteria in the metabolism of chitin
consists, on the one hand, in active decomposition of this biopolymer, and on the other hand, in the regulation of
microbial hydrolytic complex activity through the production of biologically active regulatory metabolites, which
occurs in a wide range of environmental parameters (moisture, temperature, organic matter, successional time).
Experimental design is applicable to identify in situ optimal values of environmental factors that considerably
affect the functional parameters of hydrolytic microbial complexes.


