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FOREWORD

This volume reports the scientific production of the Department of 
Agricultural, Forestry, Food and Environmental Sciences (DAFE) for the 
two years 2024-2025. This catalogue is designed as a dynamic tool for 
disseminating research results and serves as a foundation for fostering 
dialogue with stakeholders and the global scientific community. This 
catalogue reflects the research activities carried out by seven areas of 
interdisciplinary research that work in synergy to respond to technological 
challenges: Forests and Wood, Bio-Environmental, Cropping Systems and 
Plant Protection, Plant Phenotyping, Animal Husbandry and Sustainability, 
Economics and Engineering, and Agri-Food Sciences, Technologies 
and Biotechnology. The research reveals a common thread: the ability 
to contextualize the unique characteristics of the Lucanian region and 
its neighboring areas within an international framework. Indeed, the 
findings presented here transcend regional boundaries and contribute to 
the global scientific discourse, thanks to high-profile publications. Some 
research activities focused on improving the environmental sustainability 
of production activities and the resilience of agri-food sector production 
proved particularly complex due to the context of international political 
and economic uncertainty; consequently, they required the development 
of technological and scientific solutions of particular interest, as they 
are scalable in relation to the relevant production contexts. The strong 
connection between research groups and businesses and stakeholders 
serves as a catalyst for internal scientific innovation, as it influences 
the generation of new knowledge, the implementation of Third Mission 
activities, and the constant updating of the educational offerings. Through 
this updating, DAFE reaffirms its role as a center of excellence in the 
regional and national scientific landscape, promoting a model based on 
knowledge, development, and technology transfer as the driving force 
behind the development of the Basilicata Region.

The Head of the Department
Prof. Giovanni Carlo Di Renzo
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DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES

The research activity within the “Forests and Wood” research area 
is mainly aimed at studying the relationship between forests and 
the environment, with specific regard to the implications for the 
sustainable management of forests and the definition of methods to 
enhance wood production. 
In particular, the following topics are being studied:

-	 Effects of global changes on the carbon balance and productivity 
of forests.

-	 Effects of climate change and aridity on Mediterranean forests.
-	 Processes of desertification and degradation of the territory: 

responses, mitigations, adaptations.
-	 Socio-ecological analysis and evaluation of forest systems.
-	 Advanced methods for the improvement and optimization of 

forest uses.
-	 Silvicultural management in areas with the presence of fir-

beech-loricate pine.
-	 Effects of modification treatments on the properties (thermal, 

mechanical, chemical, physical parameters, etc.) of wood and 
panels.

-	 Wood diagnostics in sites of historical and artistic interest.
-	 Analysis and planning of urban and ornamental greenery, also 

in monumental complexes.
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Publications of the Research Area
“Forests and wood”

Coordinator Prof. Luigi Todaro

Professors:

AGRI-03/B Prof. Marco Borghetti, Prof. Francesco Ripullone. Prof. Domenico 
Pierangeli, Prof. Angelo Nolè, Dott. Michele Colangelo.

AGRI-03/C Prof. Nicola Moretti, Prof. Luigi Todaro.

Post-fire recolonization, precision forestry, dendroecology, 
forest dieback, old-growth forests, forest nursery, urban 

greenery, wood supply chain, wood and thermal insulation, 
wood diagnostics and cultural heritage

Keywords
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The research activity within the “Bio-Environmental” research area 
aims to strengthen an integrated area that combines Agricultural 
Genetics, Agricultural Chemistry and Applied Botany, promoting 
innovative and sustainable approaches for agriculture, biodiversity 
protection and environmental biomonitoring. The aim is to improve 
crop adaptation and productivity, make the use of natural resources 
more efficient and contribute to the achievement of the sustainability 
goals set by Europe 2030.
Main research interests:

-	 Analysis of the genetic bases and phenotypic consequences 
of the adaptation of agricultural species to new environments 
and climatic conditions.

-	 Analysis of the root system architecture (RSA) in cereals and 
legumes.

-	 Exploration, collection, use and ex situ conservation of 
agricultural genetic resources of annual species, with particular 
reference to legumes, cereals and vegetable species.

-	 Establishment of intelligent collections of genetic resources of 
food legumes for European agri-food systems.

-	 Gene identification: study of identification of genes in order 
to identify genotypes that show favorable alleles for traits of 
interest and that can be used in the genetic improvement of 
varieties of agricultural species.

DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES
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-	 Evolution and climatic and environmental changes of the genus 
Phaseoluse Lens for the analysis of the genetic bases and 
phenotypic consequences of adaptation to new environments 
and climatic conditions.

-	 Chemical analysis of nutrients in the soil and their interaction 
with plant genetics.

-	 Integration of biotechnology and chemical techniques for the 
improvement of agricultural practices.

-	 Environmental sustainability through the use of biopesticides 
and biostimulants: study of alternative solutions to the use of 
chemical pesticides, through the genetics of resistant plants 
and the use of natural biopesticides.

-	 Sustainable management of water resources and fertilizers.
-	 Physiological response mechanisms in plants to drought and 

salinity.
-	 Disease resistance and defenses against biotic stresses.
-	 Interactions between plant physiology and soil microbiome.
-	 Characterization of organic matter (soil, composting, biochar, 

hydrochar, etc.) and its functionality.
-	 Role of biochar in climate change mitigation: Exploring the 

potential of biochar in sequestering soil carbon in the long term, 
contributing to the reduction of greenhouse gas emissions.

-	 Analysis of biodiversity at the genetic, population and species 
level.

-	 Environmental and applied botany.
-	 Role of biodiversity conservation and management.
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Coordinator Prof. Adriano Sofo

Professors:

AGRI-06/A Prof.ssa Tania Gioia, Dott.ssa Giuseppina Logozzo

AGRI-06/B Prof. Antonio Scopa, Prof. Adriano Sofo, Dott.ssa Rosangela 
Addesso, Prof. Marios Drosos

BIOS-01/C Dott.ssa Giovanna Potenza

Plant-soil interactions, soil organic matter, biochar/
hydrochar, phytogeography, applied botany, biodiversity, 

crop genomics, marker-assisted breeding, genetic diversity, 
evolutionary adaption

Keywords

Publications of the Research Area
“Bio Environmental”
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DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES

The research activity of the “Crop Systems and Plant Protection” 
research area synergistically integrates the skills of the agronomic 
area and plant pathology, with the aim of developing sustainable, 
resilient cropping systems capable of responding to the environmental 
and production challenges of modern agriculture. Research activities 
range from agro-ecosystem management to plant protection, 
including innovative approaches to improve production quality, 
resource efficiency and crop protection.
In particular, professors and researchers in the agronomic sector 
focus on:

-	 Study of agro-ecosystems and plant-environment and soil-
plant interactions.

-	 Analysis of the ecophysiology of herbaceous crops in response 
to abiotic stresses.

-	 Development of sustainable irrigation models.
-	 Assessment of the effects of climate change on cropping 

systems.
-	 Study of the adaptability, in the Mediterranean environment, of 

sweetening plants alternative to sucrose.
-	 Characterization of secondary plant metabolites.
-	 Precision agriculture applications.
-	 Production of biomass for energy and industrial purposes.

36 AdR “Cropping Systems and Plant Protection”



-	 Floricultural research on turfs, sustainable control of 
phytoparasitic nematodes and enhancement of ornamental 
spontaneous geophytes.

-	 Study of the epidemiological and pathogenetic aspects of plant 
diseases.

-	 Identification and morphological and molecular characterization 
of viruses, fungi, bacteria and phytoplasmas.

-	 Analysis of plant-pathogen interaction mechanisms.
-	 Isolation and characterization of bioactive secondary 

metabolites with potential use as biophytopharmaceuticals.
-	 Study of rhizosphere and phyllosphere bacteria as possible 

antagonistic agents (PGPR).
-	 Research on signalling mechanisms in plant-pathogen-

antagonist interactions.
-	 Evaluation of the effectiveness of essential oils and composted 

biomass in biological defense.
-	 Study of crop resistance to biotic agents.
-	 Application of biocontrol agents, including Trichoderma spp.
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PLANT PHENOTYPING

Coordinator Prof. Giuseppe Montanaro



The “Plant Phenotyping” research area brings together the 
skills dedicated to the development and application of advanced 
methodologies for the measurement and monitoring of plant 
phenotypes on a proximal scale. The aim is to quickly and 
accurately obtain detailed information on the structure, functionality 
and response of plants to environmental conditions. The Plant 
Phenotyping approach is based on an integrated sequence of 
processes that starts from the analysis of the physiological problems 
of the plant, continues with the use of sensors and data acquisition 
technologies, and ends with the processing of information useful for 
the characterization of phenotypic traits.
The research activities allow to identify tools and strategies for 
adapting plants to limiting environmental conditions, providing rapid 
indicators (proxies) for the estimation of qualitative and physiological 
parameters.
UNIBAS is a partner of Phen-Italy, a Joint Research Unit that 
represents the Italian node of EMPHASIS – European Infrastructure 
for multi-scale Plant Phenomics and Simulation for Food Security 
in a Changing Climate. Participation in this European infrastructure 
makes it possible to promote and coordinate national research in 
the field of Plant Phenotyping, facilitate the access of the scientific 
community to advanced infrastructures and skills and enhance the 
return on national investments through the involvement of strategic 
stakeholders.

DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES
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The main lines of activity include:
-	 Opment and application of proximal measurement 

methodologies for the characterization of plant phenotypes.
-	 Use of optical, thermal and multispectral sensors for non-

destructive monitoring of plants.
-	 Acquisition and processing of large amounts of phenotypic 

data.
-	 Analysis of the structural, physiological and functional traits of 

plants.
-	 Evaluation of the adaptive responses of crops to environmental 

stresses.
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Coordinator Prof. Giuseppe Montanaro

Professors: 

AGRI-03/A Prof. Vitale Nuzzo, Prof. Giuseppe Montanaro, Prof. ssa Alba 
Nicoletta Mininni, Dott. Antonio Carlomagno, Prof. Bartolomeo Dichio

Publications of the Research Area
“Plant Phenotyping”

High-throughput phenotyping, proximal sensing, non-
destructive imaging, image segmentation, multi-sensor 

fusion, abiotic stress characterization, feature extraction and 
dimensionality reduction, GxExM interactions
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ANIMAL HUSBANDRY 
AND SUSTAINABILITY

Coordinator Prof.ssa Adriana Carmen Di Trana



DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES

The research activity of the area focuses on the analysis and 
optimization of the livestock system, with a particular focus on 
sustainability. The investigations range from genetic improvement 
and animal nutrition and feeding to production quality, farm 
management, and biodiversity conservation, with the aim of 
promoting sustainable livestock practices.
The current Research Areas are summarized in:

-	 Environmental sustainability and carbon neutrality.
-	 Enhancement of animal resources and ecosystem services.
-	 Identification of genetic markers associated with the qualitative 

characteristics of milk (cow’s, goat’s, donkeys) and pork.
-	 Study of the interaction between animal genotype and nutrition.
-	 Standardization and enhancement of autochthonous genetic 

types (pigs, sheep, goats).
-	 Analysis of genetic and environmental factors influencing lipid 

quality in products of animal origin.
-	 Evaluation of the lactoprotein polymorphism in native cattle 

and goat breeds.
-	 Animal nutrition and feed: effect of alternative food sources on 

the quality of meat and eggs.
-	 Evaluation of the nutritional and nutraceutical quality of honeys 

from Southern Italy.
-	 Precision feeding in the buffalo species, with a focus on 

optimizing the use of nitrogen.

56 AdR “Animal Husbandry and Sustainability”



-	 Precision feeding strategies for the increase of the polyphenolic 
fraction in plasma, milk and cheese.

-	 Evaluation and improvement of the oxidative status of the 
animals in production in relation to the feed administered.

-	 Livestock management and sustainability.
-	 Study of silvo-pastoral agroforestry systems.
-	 Research and evaluation of new processes and products of 

animal origin for the enhancement of livestock biodiversity.
-	 Analysis of systems and inputs for the improvement of the 

sustainability of farms.
-	 Assessment of the environmental sustainability of livestock 

production systems.
-	 Analysis and evaluation of the applicability of precision animal 

husbandry in extensive systems.
-	 Innovative technologies as a tool for the evaluation of the 

biomass available on natural Mediterranean pastures.
-	 Animal welfare and product quality: promotion of animal 

welfare-friendly farming systems (dairy cattle, buffaloes).
-	 Sensory analysis of products of animal origin.
-	 Development of a new health index for cheeses.
-	 Biodiversity and land management: investigation of the 

suitability of the territory for wildlife and interactions with 
extensive farms.

-	 Conservation of trophic niches of species with high conservation 
value.

-	 Sustainable management of biodiversity.
-	 Analysis and strategies for the enhancement and promotion 

of traditional and typical agricultural products of animal origin.
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Coordinator Prof.ssa Adriana Carmen Di Trana

Professors: 
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Publications of the Research Area
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of products, Animal welfare, Ecosystem services, Wildlife 

management, Orexin
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The research area integrates economic and engineering skills to 
analyze and sustainably manage natural resources, rural territory 
and agro-forestry systems, through advanced models, innovative 
technologies and interdisciplinary approaches.
Activities include:

-	 Analysis of economic and territorial development.
-	 Territorial and agri-food marketing.
-	 Rural land planning.
-	 Spatial models of ecosystem services and natural resources.
-	 Multi-criteria analysis and input-output models (SAMs) for 

policy sustainability
-	 Evaluation of territorial well-being (beyond GDP).
-	 Environmental, forestry and agri-food governance and 

certifications.
-	 Analysis of the forestry and agri-food sectors.
-	 Impacts of climate policies and change on natural resources.
-	 Agro-energy, renewable energy supply chains and governance 

models.
-	 Sustainable management of resources in rural areas.
-	 Quality of agri-food products and perception along the supply 

chain.

DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES
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-	 Agricultural and agro-forestry machinery and mechanization.
-	 Plants for the management of agricultural and forestry residues.
-	 Technologies for urban greenery and conservation agriculture.
-	 GIS applied to cultivation processes.
-	 Safety and ergonomics on agricultural and forestry sites.
-	 Interaction between machines and rural landscape.
-	 Agricultural and forestry hydraulics.
-	 Hydrology of basins and erosion processes.
-	 Hydraulic-forestry and collection works.
-	 Integrated management of river basins.
-	 Management of water resources in agroforestry systems.
-	 Irrigation, drainage and farm water schemes.
-	 Criteria for the sustainable management of territorial water 

resources.
-	 Design and management of rural structures and infrastructures.
-	 Building materials, architectural types and climate control 

systems.
-	 Buildings for animal breeding (housing, manure, air quality).
-	 Structures for the protection of crops (glass, plastics) and their 

production impact.
-	 Relationship between rural buildings, environment and 

landscape.
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Publications of the Research Area
“Economics and Engineering”

Circular economy, sustainability of agri-food systems, ecological 
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The research topics of the area embrace different disciplinary 
areas, related to food science and technology, with reference to the 
technological, plant, microbiological, biotechnological, chemical-
physical, sensory aspects, involved in the management of agri-food 
supply chains, starting from raw materials, including the development 
of new products and new processes, with a particular level of in-depth 
study in one or more of the sub-sectors of Technology,  Microbiology, 
Food Biotechnology, Food Engineering and Plant Engineering.
In particular, the members of the Research area carry out 
multidisciplinary research involving:

-	 Study of food microbiomes.
-	 Definition and evaluation of processes for the production of 

fermented foods.
-	 Development of biotechnological processes for the production 

of ingredients using microorganisms.
-	 Assessment of the suitability of raw materials and abiotic 

factors in food processing.
-	 Analysis of technological and biotechnological processes of 

production, conservation and conditioning.
-	 Evaluation of agri-food products with chemical, physical and 

sensory techniques.
-	 Choice, sizing and optimization of machines and systems for 

quality food production.

DESCRIPTION OF THE AREA’S 
RESEARCH ACTIVITIES
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-	 Development of innovative technologies and new food 
products.

-	 Application of advanced analytical techniques.
-	 Design of plants and processes according to the principles of 

“One Health” and Food Transition.
-	 Reduction and enhancement of food waste.
-	 Adoption of low environmental impact technologies for a more 

sustainable food system.
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