
 

 

ABSTRACT 
The habilitation thesis entitled "Research on soil degradation and 

improvement" is structured according to the applicable laws and regulations of 

the "Ion Ionescu de la Brad University of Life Sciences" (IULS Iași) on the 

organization and conduct of the process of obtaining the habilitation certificate 

in order to acquire the quality of doctoral supervisor. 

The habilitation thesis is structured in three sections. In the first section, 

I presented the scientific, professional and academic achievements in 

disciplinary or interdisciplinary thematic directions. The second section focuses 

on the evolution and development plan of the professional career, respectively 

research/teaching/practical applications directions and possible ways of 

implementing them in practice. In the last section, I presented some of the 

bibliographical references used to complete the thesis. 

The results selected to highlight the evolution of my own scientific career 

are included in Chapter I. They are presented in the form of 4 research 

directions: (1) Research concern to the salt-affected soils; (2) Research on 

eroded, or uncovered or unclogged; (3) Research on the suitability of soils on 

complex slopes for vine and tree plantations; (4) Research on degraded soils in 

grasslands and those not degraded as a result of the implementation of good 

agricultural practices 

The first research direction presents original studies on soil salinization, 

which is a general term for soils whose genesis was dominated by salinization 

and/or alkalization (sodization) processes, characterized by the presence of 

soluble salts, exchangeable Na+ or both and having generally unfavorable 

conditions for the growth of most cultivated plants. Saline, sodic, saline-sodic 

and solodized soils are included. Both the processes of salinization and 

compaction, fragipanization that favor the accumulation of soluble salts were 

taken into account. Plant tolerance to salinity was also addressed in order to 

better utilize these soil resources. 

The conclusions of the studies on soil salinization show that the 

placement plastic tunnels on soils with a sub-arab layer (hardpan), mulching the 

land surface with polyethylene foil and using water with a salt content higher 

than the permissible one for irrigation had the effect of favoring compaction. 

amplifying degradation through salinization, reducing the production of 



vegetables obtained, although the reserve of nutrients increased following the 

administration of high doses of organic fertilizers. 

The effects of the fragipanization phenomenon are highlighted by: the 

discontinuity of water circulation in the soil profile; contrasting physico-chemical 

conditions between the upper and lower horizons; particular, atypical evolutions 

of the dynamics of organic matter, speciation processes and interphase 

distribution of macro- and microelements, etc.; simultaneous with the formation 

of fragipan horizons. 

Research has shown that the tolerance of non-irrigated plant species to 

soil salinity is the result of a cumulative effect, the main cause of which is the 

total content of soluble salts in the root layer, the secondary causes being the 

alternation of humidity with soil dryness, the nature of soluble salts, the 

percentage of exchangeable sodium, the alkaline reaction of the soil solution. 

The second research direction presents original studies regarding the 

research of soils affected by slope processes (erosion, landslides, colluvium, 

etc.), the influence of anthropogenic activities of terracing, leveling on soil 

characteristics and establishing some criteria for identifying and rendering on 

plans the heterogeneity of soils on terrace platforms. This chapter also describes 

a new complex type of soil degradation through tunnel erosion. 

The third research direction presents some case studies regarding the 

favorability of soils on complex slopes for vine and tree plantations. The 

presence of some deluvio-colluvial glaciations on which colluvial soils with 

severe limitations for fruit trees and vines were formed is highlighted. We 

mention that the potential fertility of these soils is high as a result of the gradual 

accumulation of humus soil material, but due to the temporary stagnation of 

water in spring after the snow melts, an excess of moisture is recorded and 

causes asphyxiation of the roots. These restrictions could be improved by 

underground drainage works the water interception water and evacuation. 

The fourth research direction presents case studies on both the 

degradation of grassland soils by changing the category of use and the 

characteristics of the soil on grasslands where good agricultural practices were 

applied. 

In Chapter II, Professional and Academic Achievements, some of the 

scientific research and publishing results that I obtained after completing my 

doctoral thesis are presented, namely: I published 6 specialized books at 

publishing houses, 2 course materials on the Moodle platform and 1 chapter on 

the use of polymers in agriculture published at the Academy Publishing House. 

I have produced 217 papers, of which: 24 ISI/ISI proceedings articles (10 ISI 

papers with impact factor, 13 papers as first author or corresponding author, 78 

BDI articles (26 as first author), 42 papers in volumes of international 

scientific events abroad (18 as first author), 52 papers published in volumes 

of national scientific events, and 21 papers in volumes of national scientific 

events (without ISSN). 



In Section II, the plan for the evolution and development of the 

professional, scientific and academic career is presented, in which I have 

included the proposed objectives, as well as various possibilities for putting them 

into practice. 

Section III includes a list of bibliographical references consulted in the 

preparation of this thesis and of the articles included in this synthesis. 
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