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Abstract 

The thesis concerns two main issues: spatial distribution of microalgal assemblages in the 

environment of temperate peat bogs, and determination of morphological plasticity of selected 

desmid species (Euastrum binale, Staurastrum hirsutum) under different pH-levels using 

geometric morphometrics. The principal aims can be summarized as follows: (1) to evaluate 

seasonal and spatial patterns of the distribution of algal assemblages in a temperate lowland peat 

bog; (2) to describe the small-scale spatial patterns of the distribution of algal assemblages in two 

different microhabitats of a raised bog; (3) to investigate the range of morphological plasticity of 

selected desmid species under different pH-levels; (4) to evaluate species diversity and disparity 

of desmids in peat bogs using methods of geometric morphometrics and their relation to 

environmental conditions.  

The spatial pattern of the distribution of algal assemblages was studied along a linear 

transect in the homogenous environment of a lowland peat bog within one year  on different 

spatial scales (10cm, 1m, 10m). The seasonal dynamics were exhibited by an increase in diversity, 

and a decrease in dominance from May to October, with significant differences in species 

composition. The significant influence of distance, microhabitat type, and conductivity on 

maintaining the similarity of species composition was proved on the scales of 1m and 10m, but 

not on the scale of 10cm. The small-scale processes (colonization and niche differentiation), 

microhabitat type, geographic distance and conductivity were found to be the main factors 

influencing the distribution of algal assemblages in a temperate lowland peat bog.  

The second study concurs with the previous, and my aim was to study in greater depth the 

spatial pattern of distribution of algal assemblages on a very small scale (10cm), and the effect of 

artificial barriers on species composition. Two transects within different microhabitat types in a 

raised bog environment were chosen for the study. Samples were taken in a peat bog along linear 

transects on a scale of 10cm, and water chemistry was examined. In contrast to the previous study, 

the pattern of spatial autocorrelation along the studied transects was observed. The distribution of 

algae along both transects was influenced by both spatial distance and environmental conditions 

in similar proportions. Differences in species composition in various parts of the transects were 

observed, but this pattern was primarily related to the abundance of species, rather than to their 

presence/absence in samples. Similarity in species composition correlated with spatial distance 

and environmental parameters in both microhabitat types.  

The pH-related morphological variation was investigated in two acidophilic desmid 

species (Euastrum binale and Staurastrum hirsutum) utilizing geometric morphometric methods. 

The clonal strains isolated from acidic habitats were cultivated in a pH gradient and the plasticity 

of ensuing populations was quantified and illustrated by the general Procrustes superimposition of 

landmarks placed along the outline of cells, and subsequent statistical analyses of shape data. In 

both species, we observed a robust effect of pH on the morphology of cells. In Staurastrum 

hirsutum the pH-related morphological change was accompanied by a decrease in the size of cells 

cultured at a higher pH. Conversely, in Euastrum binale, cell size did not differ in relation to pH, 

but cell shape was characterized by a deepening of the incisions between cell lobes at higher pH. 

In both species, cell complexity (indicated by its surface-to-volume ratio) was positively 

correlated with increasing pH.  

The species diversity and morphological disparity of benthic Desmidiales in Central 

European peatlandpools was investigated. The disparity of samples, the average cell 

complexity and morphospace of cells were related to species diversity data and to the abiotic 

factors. The species diversity was correlated with pH, conductivity and total nitrogen 

concentration. The results showed that the low-pH localities generally supported a more 

variable species composition and had high disparity values, irrespective of their rather low 

species diversity, than did slightly acidic to neutral localities. These results indicate the 

relative importance of mountain peat bogs for the total morphological diversity of 

Desmidiales within the region that could not be ascertained solely from species diversity data. 


