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Patterns and processes of adaptation and tolerance to low pH of freshwater plankton

Summary

The goal of this international, cooperative research project was to study the extent and ecological significance of intraspecific genetotypic and phenotypic variability of the freshwater ciliate Meseres corlissi.  We used this organism as a model of a rare species to test the hypothesis that aquatic protists are globally distributed and that, therefore, genotypic differences and phenotypic adaptations to local environmental conditions should be neglegible. If this hypothesis is correct, biodiversity of free-living protists must be relatively low. This research project combined, for the first time, molecular genetic, morphological and ecophysiological methods to investigate the extent of genetic and phenotypic variability among different isolates of M. corlissi; the isolates originated from different habitats on 4 continents (Europe, Asia, Australia, and Central America). Our results demonstrate that a low variablity (0-4 %) of the genes studied corresponded to a moderate morphological (5-15 %) and to a high ecophysiological (10-100 %) variablity. One Meseres clone isolated from China differed significantly at all study levels from all other isolates, while other clones, not only between two different localities in Austria, but also between geographically distant localities such as Austria and Australia, were virtually identical. These findings suggest a potentially wide dispersal of some clones within this species, but also a locally limited dispersal and the establishment of habitat-specific, local adaptations of other clones. The latter emerged primarily at the ecophysiological study level. The temperature response of the various Meseres populations showed distinct, genetically fixed adaptations to the habitat of their origin. Our results imply that biodiversity and biogeography of free-living protist have to be considered more specifically than it was common practise until now.  

We further investigated the hitherto unknown life strategy of M. corlissi within this project. We expect that our detailed morphological and ecological results on the formation of its resting stages (cystys) will serve as a model for similar future studies. 
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