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In this habilitation thesis, | present the main results of my research work beginning
with the completion of the Ph.D. thesis (2008) until present (2016). Most studies were
conducted in the field of biogeography and alpine ecology, with special focus on structure,
functioning and dynamic of alpine herbaceous ecosystems. The results of research in this
period have been published in 23 scientific articles and a chapter in a book; these publications
have been cited over 800 times. Of the 23 articles, 14 are published in scientific peer-
reviewed journals (indexed in Web of Science), three of which are, respectively, Science,
Nature Climate Change and Ecology Letters. Three articles are included in the Web of
Science' Highly Cited Paper category (they received enough citations to place them in the top
1% of the academic field Environment/Ecology). Additionally, | was the director of three
research grants won by competition and member of the research team in other 11 projects
(with national or international funding).

The habilitation thesis is divided into seven chapters, the first of which is
introductory, presenting brief the study system (South-Eastern Carpathians).

The chapter 2 presents the contributions to the chorology of a set of plant species in
South-Eastern Carpathians and to the issue of conservation of high mountain flora of this
region. Within the framework of a European project, it was conducted the first comprehensive
database on the distribution of subalpine - alpine taxa occurring in the Romanian Carpathians,
which could allow the first concrete quantitative assessment on the rarity and vulnerability of
these taxa, based on objective and quantifiable criteria. Based on this, we can draw a more
effective biodiversity conservation policies. These results were reported in articles published
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Chapter 3 focuses on biogeography of the alpine belt in the high mountains of
temperate Europe. It is the first detailed study of the spatial patterns of species distribution
within the European Alpine System, based on a comprehensive analysis of species diversity
(intra- and inter communities). The results were published in:
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Chapter 4 presents the results of a continuous work within the dynamic research field
related to the impact of climate change in the structure of natural vegetation. The studies
have been integrated into international research networks and represent the first evaluation of
this type that includes the Romanian Carpathians as well. This is achieved through two
complementary methods, species distribution modelling and in situ monitoring. The
writing of this chapter is based on our research results published in:
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In chapter 5, | present another area of interest in which | was active, i.e. relationships
between ecosystems and genetic diversity of species. The hypothesis of covariance between
the two levels of diversity was tested for the first time at biogeographical scale and the results
have been published in:
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Another line of research is described in chapter 6, represented by the link between
biogeography and ecology of communities. The new axis of research that | started in recent
years involved the analysis of soil microbial communities using molecular methods (Next
Generation Sequencing coupled with DNA metabarcoding). These new methods opened new
frontiers in biogeography still unexplored, namely the microbial biogeography. Writing of this

chapter was based on our research findings published in:
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The future scientific development plans are presented in the last part of habilitation
thesis. Further, I would like to extend the fields of research initiated already, by adding new
directions. Thus, the recent massive sequencing techniques made possible by the new
platforms for Next Generation Sequencing offer highly promising avenues in assessing
biodiversity at multiple levels. I would like to use new types of molecular markers for
further studies on spatial structure of genetic diversity in plants (phylogeographical,
taxonomical and molecular ecology approaches). | would also like to continue the studies
initiated in biogeography of Carpathians, microbial biogeography, functional ecology

and monitoring of the impact of climate change on vegetation structure.



