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Phylogenetic overdispersion of plant communities along
elevation gradient in a mountain rangeland of southern part of
Khorassan-Kopet Dagh floristic province
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! Quantitative Plant Ecology and Biodiversity Research lab, Faculty of Science, Ferdowsi University of
Mashhad, Mashhad, I.R. of Iran.
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Abstract

Understanding the mechanisms shaping plant communities is a challenge in community
ecology. Recently, including the molecular phylogenies into ecological researches may
resolve this challenge. However, such studies are still poor in rangeland ecosystems.
Therefore, the aim of this study is evaluation of community assembly processes relating
to variation in phylogenetic community structure along elevational gradient at 2500 ha.
of mountainous rangelands located in southern part of Khorassan-Kopet Dagh floristic
province. Therefore, phylogenetic structure and turnover of 91 plant communities were
calculated using basal and terminal indices including NRI, NTI and Phylosor. We used
the program Phylomatic to build a phylogenetic supertree for the available plant species
in the study area. Branch lengths were estimated using the BLADJ algorithm based on
family ages in a dated version of megatree implemented in Phylomatic. We use linear
regression to study the changes of the phylogenetic indices along the elevation. The
results revealed significant variation in phylogenetic community structure from
phylogenetically clustering to more phylogenetically overdispersed at higher elevation,
which can be resulted from competition among close relatives and facilitation among
distantly related taxa. Phylogenetic beta diversity index represented increasing of
terminal phylogenetic dissimilarity with elevation that can indicate the important role of
elevation on dispersal limitation of some taxa across niche limitation. Therefore,
elevation was significant factor in operating the niche based processes and those related
to dispersal of taxa on variation in phylogenetic community structure in the area.

Key words: Phylogenetic structure, Phylogenetic turnover, Community assembly,
Niche limitation, Dispersal limitation
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