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A coexistence hotspot. From the extremely species-rich White Carpathian meadows
towards the peri-Carpathian forest-steppe

Mgr. Jan Roleéek, Ph.D.

The meadows of the White Carpathians have long been known as an extremely species-rich
plant community and a natural phenomenon of international importance. Some of the specific
features of the peri-Carpathian forest-steppe meadows, such as the frequent occurrence of
otherwise rare species with disjunct distributions, are difficult to explain through fine-scale
processes, thus we focused on the understudied large-scale aspects. In our initial studies we
raised a hypothesis about the specific history and continuity of these grasslands on Holocene
time scale. Further we focused on three main aspects of the peri-Carpathian forest-steppe
meadows: i) species composition, its variability and relationship to other steppe vegetation
types in Central and Eastern Europe; ii) extreme species richness of stands in landscape and
biogeographical context; and iii) origin and dynamics on palaeoecological time scale.

The methods of species composition analysis involved vegetation sampling, database
retrieval, analysis of similarity in species composition and vegetation classification, analysis of
indicator, constant and dominant species, analysis of ecological species groups and ordination
analysis. The analysis of extreme species richness was based on vegetation sampling,
sampling of permanent plots, database and literature retrieval. The analysis of origin and
dynamics on palaeoecological time scale was based on analysis of composition and diversity
of fossil pollen, analysis of macroremains, soil charcoal, microcharcoal, pedological analysis,
elemental analysis of fen sediments, radiometric analysis, analysis of species distributions and
composition, analysis of archaeological data, genetic analysis and literature retrieval.

Our results show that although some authors considered the meadows of the White
Carpathians unique, they are not unigue in the geographical sense. The core of their species
composition is the Brachypodio pinnati-Molinietum arundinaceae association, whose
distribution has been documented on the margins of the Western and Eastern Carpathians
and in some adjacent regions. Admittedly, the association is absent in large areas and rare
elsewhere. Its most characteristic species include Brachypodium pinnatum, Carex montana,
Crepis praemorsa, Potentilla alba and Pulmonaria mollis s.lat. Due to its distribution and the
considerable representation of forest-steppe species, we refer to it as peri-Carpathian forest-
steppe meadows. Our results also confirm that it is the most species-rich vegetation on plots
sized 10-16 m? known worldwide, with up to 115 vascular plant species per 10 m? and 119
per 16 m2. The causes of their extreme species richness are not yet fully understood, but it is
clear that they are complex and factors operating at different spatial and temporal scales play
a role. Peri-Carpathian forest-steppe meadows are part of habitat mosaics that we refer to as
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peri-Carpathian forest-steppe. It is a non-equilibrium forest-steppe that is maintained in a non-
forest state despite a climate suitable for forest vegetation due to periodic disturbances. At the
same time, it is a relict forest-steppe, as light-demanding species have persisted here for
millennia, in some places probably throughout the Holocene. They likely originate from the
Late Glacial and Early Holocene hemiboreal forests, whose inherited large species pool may
contribute to the species richness of the present-day forest-steppe meadows. These features
place the peri-Carpathian forest-steppe in a group of specific non-forest ecosystems, scattered
all over our planet, whose rich biodiversity is underpinned by the long-term continuity of non-
forest habitats enabled by disturbance. Their loose analogy with collapsed Pleistocene
ecosystems, whose openness was maintained by grazing of large herbivores and fire, is also
suggested.
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