
Abstract 

Bryophilous Pezizales represent a species-rich group of fungi closely associated with bryophytes. Their 

ascospore morphology is highly variable and they strongly differ also in the genome size and ecology. They 

could thus represent an interesting model system for the research of evolution of ascospore morphology and 

their dispersal. The aims of my thesis were to test whether their genome size, number of nuclei in ascospores 

and ecology of host bryophyte influence their ascospore morphology and to experimentally test the effect 

of ascospore morphology on their active dispersal. 

I studied 52 species of bryophilous Pezizales. I reconstructed their phylogeny based on the sequences 

of three DNA regions, which I then used for the testing of relationships between individual variables using 

the phylogenetic generalized least squares. For the majority of species, I obtained measurements from 

morphometric analysis, genome size measurements using flow cytometry, and determined the number of 

nuclei in their ascospores using the fluorescent microscopy. I localised the infection apparatus and included 

also the ecological characteristics of the host bryophytes into the analyses. Using the experiments with 

horizontal ascospore discharge, I measured the distance of active ascospore ejection and recorded whether 

these fungi discharge their ascospore individually, or in clusters of several ascospores.  

Genome size and the number of nuclei had a strong positive effect on ascospore volume. The ascospore size 

in bryophilous Pezizales appears to be strongly influenced by the total DNA content of the ascospore. The 

ascospore volume was influenced also by the heat tolerance of the host bryophyte, with the larger ascospores 

of some species representing a possible adaptation to warmer environment. The ornamentation height, 

ornamentation coverage of ascospore surface, and ascospore shape depended mostly on the place of the 

attachment of infection apparatus. Ascospores of species attached to the rhizoids were more globose and 

strongly ornamented. Ornamentation of ascospores could theoretically help these species with their dispersal 

by the soil invertebrates. Studied species strongly differed also in the formation of ascospore clusters, 

however none of the tested morphological characteristics could explain this difference. Larger projectiles 

were actively discharged significantly further, and the total projectile volume can be influenced either 

directly by the ascospore volume (including the ornamentation) or by ejection of ascospores clumped into 

clusters. Surprisingly, the ascospore shape had no apparent effect on the distance its ejection in the studied 

species. 

Ascospore morphology of bryophilous Pezizales and their dispersal appears to be influenced by various 

factors and at least a portion of the observed diversity could reflect differences in the niches of individual 

species and the specific selective pressures that affect them. 


