Species concepts and species recognition in fungi - the example of the tree root endophyte Phialocephala fortinii s.l.
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How to define species is among the most debated topics in biology. From a philosophical point of view, species concepts are nothing else than paradigms defining the framework how scientists in a given community see the “world”. Paradigms do not reflect the “truth” but reflect sets of practices that define a scientific discipline during a particular period of time. Paradigms will change with increasing knowledge but the transition from one paradigm to a new one is not always easy. A second problem related to the definition of species is that defining categories (taxa) based on historical characters (DNA polymorphisms, morphological differences, …) will always be difficult since species are evolving. We see what happened in the past but often do not know what is going on today. Therefore, the question whether a group of individuals should be considered as different species will always be subjective to some degree. Nevertheless, classification helps us to communicate and can have a sound effect on strategies how to preserve biodiversity and how to control pathogens. In this respect, classification is very important.
Besides the conceptual problem how “species” should be defined, researchers are confronted with the problem species recognition in practice. Several methods of species recognition were used in mycology including the morphological species recognition (MSR), biological species recognition (BSR) or the genealogical concordance phylogenetic species recognition (GCPSR). Following the example of the tree root endophyte Phialocephala fortinii s.l. strengths and problems associated with different methods of species recognition are discussed. 
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