
Mycorrhizal symbiosis represents one of the most important symbioses in the plant kingdom. 

It is a mutualistic interaction between plant roots and filamentous fungi, where fungal partner 

provides mineral nutrients, water and often improved protection against pathogens and plants 

supply fungi with photosynthetic assimilates. Besides mycorrhizal fungi, plants interact with a 

miscellaneous group of non-mycorrhizal root associated fungi, so called fungal endophytes. 

Notwithstanding ubiquity and possible importance of root associated fungi, their interactions 

with host plants have not been hitherto satisfactorily studied. 

The present Master thesis contains three papers and is aimed on two interesting topics 

contributing to unveiling different roles of mycorrhizal symbioses in ecological significance 

of plants and their survival and fitness in specific environments: (i) to address the potential 

role of ectomycorrhizal fungi and Ericaceae plants in facilitating the invasion of Pinus strobus 

and (ii) to identify mycorrhizal and non-mycorrhizal fungi associated with endangered orchid 

and aquatic plants. 

We assessed diversity and communities’ composition of mycorrhizal and non-

mycorrhizal fungi using classical culture-dependent approaches as well as modern culture-

independent techniques.  

Results from the first study showed that Ericaceae plants did not act as a species pool 

of pine mycobionts and inhibited the ability of the potentially shared fungal species 

Meliniomyces bicolor to form ectomycorrhizae. Although, we showed no differences in 

species richness of ectomycorrhizal fungi colonizing the native and introduced species of 

Pinus, their community composition may differ. This study demonstrates that the interaction 

of selective factors such as host species and presence of ericaceous plants may affect the 

realized niche of the ectomycorrhizal fungi. 

Addressing the second topic, we identified 41 fungal OTUs in the roots of submerged 

aquatic plants, belonging to Mucoromycotina, Chytridiomycota, Glomeromycota, 

Ascomycota as well as Basidiomycota.  The abundance and phylogenetic distribution of root 

associated fungi in submerged plants has reshaped our views on the fungal diversity in aquatic 

environment. Similarly diverse communities of non-mycorrhizal fungi were detected in the 

roots of Pseudorchis albida. Non-mycorrhizal fungal communities of submerged plants as 

well as orchid dominated fungal species from the order Helotiales. 


