Abstract
The present habilitation thesis, entitled  Biodiversity of the soil-vine-wine ecosystem, a new approach for a sustainable viticulture, highlights the most important personal achievements in scientific research, after receiving the PhD degree (Horticulture, 2010) until present, together with the development plans of the university career. The thesis is structured in three parts, the first and the last part provide data on professional training and, respectively, the main directions of development of my professional career.
The second part of the habilitation thesis presents the main research directions approached, namely: (I) The influence of the culture system (organic vs. conventional) on biochemical compounds from grapes and other horticultural products, (II) Quality analysis of wines and the bioaccumulation of heavy metals in the soil-vine-wine system and (III) Biodiversity in vineyards studied by analyzing the interconnections between plants, pollinators, macro- and soil microorganisms in Europe. 
Research shows a comparison between the biological efficiency of two different control systems (organic vs. conventional) on downy mildew (Plasmopara viticola Berk & Curt). The level of biological efficiency of the two cultivation systems was expressed by the degree of attack (AD%), recorded at the level of the leaves, on five vine varieties for white wines: Aromat de Iaşi, Traminer roz, Italian Riesling, Fetească regală and Muscat Ottonel, under natural inoculation conditions. All 5 cultivars tested had low AD% and better grape production in the conventional system. However, there was a high variability in production yield and AD% levels between these varyeties under organic treatments, suggesting that some genotypes may be better adapted to organic practices than others (eg. Traminer roz).
The studies continued with carotenoids characterization in some grape cultivars grown in organic and conventional systems. Five wine (white) and four table grape varieties (2 red, 2 white)  were compared for the carotenoids, total polyphenols content and antioxidant activity. The main carotenoids identified were lutein and ß-carotene. The red cultivars are characterized by high TPC and also high antioxidant activity (except for Muscat Hamburg-ORAC). On the other hand 5 organic grape varieties (Napoca, Muscat Hamburg, Muscat Ottonel, Fetească regală, Chasselas doré) recorded higher TPC compared with conventional and the most organic variants showed a higher antioxidant activity than conventional ones
The carotenoid content of blueberry fruits grown in Romania has been reported for the first time. The main carotenoids identified were lutein, β-cryptoxanthin and β-carotene. Blueberries in the spontaneous flora recorded almost double values compared to those cultivated. Total polyphenols, total anthocyanins, total flavonoids and antioxidant activity (4 different methods) were also studied. To correctly measure the antioxidant activity of an extract, the ABTS and DPPH methods are best suited in accordance with the concentration of existing phenolic derivatives (polyphenols, anthocyanins, flavonoids). A study in the same direction of research refers to the characterization of sources rich in phenolic compounds (Vaccinium myrtillus and corymbosum), but especially towards testing their antioxidant and antitumoral properties.
Anthocyanins and carotenoids from the leaves of certain varieties of cherries (Prunus avium L.), pigments (eg cyanidin-3-glucoside, lutein and β-carotene) responsible for their transformation into a mosaic of colors, in the autumn months (coloring the leaves in burgundy), with landscape importance.
The second research direction aimed at determining micro-, macroelements and heavy metals in the soil-vine-wine system. Quantitative analysis of 10 elements was performed on soil samples, leaves and vine strings (Fetească alba, Fetească regală and Riesling Italian). For grape juice and wine, the concentrations of Cu, Zn, Pb, Ni and Cd were analyzed. All elements were identified using FAAS technology. The heavy metals detected in Romanian wines were below the health limits recommended by the O.I.V.
Determination of the mineral composition and the isotopic ratio of Pb and Sr for wines from three different wine regions (Dealu Bujoru, Murfatlar and Stefăneşti-Argeş), were performed to highlight reliable markers for the geographical origin of the wine. The elements Hg, Ag, Al, Tl, U and the ratios K / Rb, Ca / Sr, 206Pb / 207Pb, 208Pb / 206Pb, 204Pb / 206Pb, 87Sr / 86Sr were identified as the most significant for the geographical discrimination of wine.
In the same context, the mineral composition and the ratios of Pb and Sr isotopes from white wines (Muscat Ottonel, Feteasca Albă and Feteasca Regală) and red wines (Feteasca Neagră, Merlot and Cabernet Sauvignon) from Dealu Bujoru wine center were studied. The concentration of heavy metals in the wine samples were below the maximum allowed limit, highlighting the quality of the Romanian wines.
The third research direction is a novelty element for the viticultural field in Romania and presents the study of biodiversity in vineyards.
So far, studies on the diversity of wild bees and their functional treaits in response to management in vineyards and in relation to the diversity of the landscape in different climatic regions (European countries) have not yet been conducted. Also, no study investigated the effects of vegetation management between rows and landscape diversity, on plant species richness, functional traits and functional diversity in several wine regions. In 4 countries, Austria, France, Spain and Romania, 63 vineyards, with different intensities of vegetation management (tillage, temporary and permanent vegetation cover), were selected for wild bee sampling, vascular (herbaceous) sampling and the composition and diversity of the landscape.

The results showed that the richness, abundance and functional traits of wild bee species increased strongly, with a greater availability of floral resources and an extensive (friendly) management of vegetation between rows. The diversity of plants, their functional features, the richness of the species and the composition of the community responded primarily to the management of vegetation between the rows. For both wild bees and vascular plants, landscape diversity or the proportion of semi-natural elements were less important parameters in statistical models.
Since 2004 I have been a member of 3 international projects and 10 national research grants. I was director of an international research project - VineDivers (2015-2018, ERANET type) awarded in 2019 by SRH - "Ernest Grinţescu" Award, director of an internal research grant (2012), a contract with the business environment (2014-2019), director of a Scientific Research and Consulting Contract (2016-2018).
The research activity led to the publication of 19 articles in ISI- journals with impact factor, 2 proceedings, 70 in journals from other international databases and participation in many conferences in the country and abroad. I was invited as a reviewer for prestigious journals in the field such as: European Food Research and Technology, Food Chemistry, Journal of Agricultural and Food Chemistry.
A major interest is to obtain funding to support research activities, job creation and funding for doctoral students, but also to ensure their participation in specialization courses and international scientific events. The main expected result of this plan is the development of scientific and managerial skills, the encouragement of doctoral students and young postdoctoral researchers to participate in the competition for research grants, so that they become independent researchers.
