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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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FORESTS AND WOOD

Coordinator Prof. Luigi Todaro



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:
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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 Nolg, 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
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Publications
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Boha¢, V., Tiwari, R., Kristak, L., Réh, R., Hudec, J., Stofanik, V., Lo Giudice,
V., and Todaro, L. (2024). The Influence of the Flatness of the Particleboard
Composite Samples on the Accuracy of the Measurement of Thermal
Properties by Pulse Transient Method. AIP Conference Proceedings, 3126
(1). DOI: 10.1063/5.0199232

Borghetti M., Bucci G. (2024). Twenty years later. Forest@ Journal of
Silviculture and Forest Ecology, 21,8-9. DOI: https://doi.org/10.3832/
efor0043-021

Borghetti M., Ferrara A., Moretti N., Nolé A., Pierangeli D., Ripullone F,,
Todaro L. (2024). Prendersi cura dei boschi di un‘area interna nell’era del
cambiamento climatico: il caso della Basilicata. Forest@ 21: 10-36. DOI:
10.3832/efor0042-021

Caballol M., Serradé F,, Barnes I., Camarero J.]., Valeriano C., Colangelo M.,
Oliva J., (2024). Climate, host ontogeny and pathogen structural specificity
determine forest disease distribution at a regional scale. Ecography, 2024.
DOI: 10.1111/ecog.06974

Camarero, J.J,, Sanchez-Miranda A., Colangelo M., Matias L. (2024).
Climatic drivers of cork growth depend on site aridity. Science of the Total
Environment, 912. DOI: 10.1016/j.scitotenv.2023.169574

Camarero J. J., Gazol A., Valeriano C., Colangelo M., Rubio-Cuadrado A.
(2024). Growth Responses to Climate and Drought in Relict Cork Oak
Populations as a Benchmark of the Species Tolerance. Forests, 15. DOI:
10.3390/f15010072

Camarero, J.J., Colangel M., Gazol A., Valeriano C., Ortega M.A,, Silla F.
(2024). Responses to drought of two Mediterranean ring-porous, deciduous
species: Searching for climate smart trees and shrubs. Forest ecology and
management, 572. DOI: 10.1016/j.foreco.2024.122282

Camarero, J. J., Colangelo M., Pecora G., Valeriano C. (2024). Using wood
rings to determine age and climate constraints of grapevine (Vitis vinifera)
radial growth. Iawa Journal, 1-20. DOI: 10.1163/22941932-bja10158

Camarero 1. J., Gazol A. Colangelo M., Valeriano C. (2024). Growth,
earlywood anatomy and wood nutrients respond to precipitation and
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14.
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flow in semi-arid riparian tamarisk forests. Dendrochronologia, 86. DOI:
10.1016/j.dendro.2024.126234

Camarero, 1.J., Serra-Maluquer X., Colangelo M., Gazol A., Pizarro M.
(2024). Latewood intra-annual density fluctuations indicate wet summer
conditions and enhanced canopy activity in a Mediterranean ring-porous
oak. Iawa Journal, 45, 213-226. DOI: 10.1163/22941932-bja10141

Camarero 1.J., Gazol A., Tamudo E., Moiseev P.A., Colangelo M., Valeriano C.
(2024). Local and regional climatic constraints of shrub and tree growth near
the treeline. Dendrochronologia, 88. DOI: 10.1016/j.dendro.2024.126256

Castellaneta M., Colangelo M., Colle G. Rita A. Ripullone F. (2024).
SilvaCuore: a web-application to monitor the health status of Italian
forests. iForest 17: 317-322. DOI: 10.3832/ifor4562-017

Colangelo M., Valeriano C., Gonzalez de Andrés E., Pizarro M., Murria E.,
Camarero, J.J. (2024). Lack of management, land use changes, poor site
conditions and drought contribute to the decline of old pollarded oaks.
Dendrochronologia, 86. DOI: 10.1016/j.dendro.2024.126232

Cetera, P, Gindl-Altmutter, W., D'Auria, M., Turkulin, H., Todaro, L. (2024).
Native and TMT Chestnut Extractives as Hydrophobic and Photostabylizing
Additives for Wood Surfaces. Forests, 15 (8). DOI: 10.3390/f15081358

Corleto, R., Gaff, M., Rezaei, F, Sethy, A.K., Németh, R. Valente, F,
Ditommaso, G.,Todaro, L. (2024). Effect of moisture content levels on the
quality of beech wood cut by CO2 laser. International Journal of Advanced
Manufacturing Technology, 134 (1-2), pp. 159 - 169. DOI: 10.1007/
s00170-024-14015-7

Mecca, M., Todaro, L., D’Auria, M., Italiano, S.S.P,, Sofo, A., and Ripullone,
F. (2024). Volatile Organic Compounds (VOCs) in Mediterranean Oak
Forests of Hungarian Oak (Quercus frainetto Ten) Affected by Dieback
Phenomena. Forests, 15 (6). DOI: 10.3390/f15061072

Ponticelli, M., Carlucci, V., Mecca, M., Todaro, L., Milella, L., and Russo,
D. (2024). Extraction Optimization of Quercus cerris L. Wood Chips: A
Comparative Study between Full Factorial Design (FFD) and Artificial
Neural Network (ANN). (2024). Antioxidants, 13 (9). DOI: 10.3390/
antiox13091115
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Rezaei, F, Corleto, R., Lo Giudice, V., Bak, M., Németh, R., Niemz, P., Gaff,
M., Todaro, L. (2024). Water uptake and permeability in sapwood and
heartwood of hydro-thermally proceed Turkey oak. Wood Material Science
and Engineering, 19 (3),803 —810. DOI: 10.1080/17480272.2024.2337151

Tamudo E., Gazol A., Valeriano C., Gonzalez de Andrés E., Colangelo M.,
Camarero, 1. J. (2024). Similar climate—growth relationships but divergent
drought resilience strategies in coexisting Mediterranean shrubs. Journal
of Ecology, 112, 1804-1817. DOI: 10.1111/1365-2745.14355

Tiwari, R., Bohac, V., Hrcka, R., Ma, A. Y., Gustavsson, M. K., Todaro, L.,
Kristak, L. (2024). Advancing sustainable practices: Transient plane source
methodology for analyzing thermophysical properties and enhancement
wood as a thermal insulator. Developments in the Built Environment, 20,
100539. DOI: 10.1016/j.dibe.2024.100539

Tiwari, R., Hrcka, R., Bohac, V., Réh, R., Lo Giudice, V., Todaro, L., Kristak,
L. (2024). Investigation of Thermophysical parameters of Historical Fir
Wood using Hot Disk Method under Room Ambience. AIP Conference
Proceedings, 3126 (1). DOI: 10.1063/5.0197636

Treydte, K., Liu, L., Padron, R.S., Martinez-Sancho, E., Babst, F, Frank,
D.C., Gessler, A., Kahmen, A., Poulter, B., Seneviratne, S.I., Stegehuis,
A.L, Wilson, R., Andreu-Hayles, L., Bale, R., Bednarz, Z., Boettger, T.,
Berninger, F, Biintgen, U., Daux, V., Dorado Lifian, 1., Esper, J., Friedrich,
M., Gagen, M., Grabner, M., Grudd, H., Gunnarsson, B.E., Gutiérrez, E.,
Hafner, P, Haupt, M., Hilasvuori, E., Heinrich, I., Helle, G., Jalkanen, R,
Jungner, H., Kalela-Brundin, M., Kessler, A., Kirchhefer, A., Klesse, S.,
Krapiec, M., Levani¢, T., Leuenberger, M., Linderholm, H.W., McCarroll,
D., Masson-Delmotte, V., Pawetczyk, S., Pazdur, A., Planells, O., Pukieng,
R., Rinne-Garmston (Rinne), K.T., Robertson, 1., Saracino, A., Saurer, M.,
Schleser, G.H., Seftigen, K., Siegwolf, R.T.W., Sonninen, E., Stiévenard,
M., Szychowska-Krapiec, E., Szymaszek, M., Todaro, L., Waterhouse, 1.S.,
Weigl-Kuska, M., Weigt, R.B., Wimmer, R., Woodley, E.J., Vitas, A., Young,
G., Loader, N.J. (2024). Recent human-induced atmospheric drying across
Europe unprecedented in the last 400 years. Nature Geoscience, 17 (1),
58 — 65. DOI: 10.1038/s41561-023-01335-8

Krilek, J.,, Cabalova, I., Vybohova, E., Mamofiovd, M. Tavodova, M.,
Melichercik, J., Gendek, A., Aniszewska, M., Todaro, L., and Lo Giudice,
V. (2024). Assessment of the chipping process of beech (Fagus
sylvatica L.) wood: knives wear, chemical and microscopic analysis of
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30.

wood. Wood Material Science and Engineering, 19 (2),473 — 484. DOI:
10.1080/17480272.2023.2259343

D'Antonio, P., Toscano, F,, Moretti, N., De Iorio, N., & Fiorentino, C. (2024).
Analysis of Chainsaw Emissions during Chestnut Wood Operations and
Their Health Implications. Applied Sciences, 14(6), 2496. DOI: https://doi.
org/10.3390/app14062496

Lo Giudice, V., Rita, A., and Todaro, L. (2024). Detection of the Aromatic
Profile of Thermally Modified Wood Species. In European Conference on
Wood Modification (pp. 130-137). Cham: Springer Nature Switzerland.
DOI: 10.1007/978-3-031-99418-0_17

Bose A.K., Dolezal J., Scherrer D., Altman J., Ziche D., Martinez-Sancho E.,
Bigler C., Bolte A., Colangelo M., Dorado-Linan 1. (2024). Revealing legacy
effects of extreme droughts on tree growth of oaks across the Northern
Hemisphere. Science of the Total Environment, 926. DOI: 10.1016/j.
scitotenv.2024.172049

Dalmonech, D., Vangi, E., Chiesi, M., Chirici, G., Fibbi, L., Giannetti, F,
Collalti, A. (2024). Regional estimates of gross primary production applying
the Process-Based Model 3D-CMCC-FEM vs. Remote-Sensing multiple
datasets. European Journal of Remote Sensing, 57(1). DOI: https://doi.or
g/10.1080/22797254.2023.230165

Gazol A., Valeriano C., Colangelo M., Ibafiez R., Valerio M., Rubio-Cuadrado
A., Camarero J. J. (2024). Growth of tree (Pinus sylvestris) and shrub
(Amelanchier ovalis) species is constrained by drought with higher shrub
sensitivity in dry sites. Science of the Total Environment, 918. DOI:
10.1016/j.scitotenv.2024.170539

Gonzdlez de Andrés E., Gazol A., Querejeta 1.1, Colangelo M., Camarero
J.J. (2024). Mistletoe-induced carbon, water and nutrient imbalances are
imprinted on tree rings. Tree physiology, 44. DOI: 10.1093/treephys/
tpael06

Italiano S. S. P, Camarero, 1. ., Borghetti M., Colangelo M., Rita A., Ripullone
F. (2024). Drought legacies in mixed Mediterranean forests: Analysing the
effects of structural overshoot, functional traits and site factors. Science Of
The Total Environment, 927, DOI: 10.1016/j.scitotenv.2024.172166
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Mecca M., Todaro L., D'Auria M., Italiano S. S. P. Sofo, A., Ripullone, F.
(2024). Volatile Organic Compounds (VOCs) in Mediterranean Oak Forests
of Hungarian Oak (Quercus frainetto Ten) Affected by Dieback Phenomena.
Forests, 15(6), 1072. DOI: https://doi.org/10.3390/f15061072

Rita A., Pericolo O., Tumajer J., Ripullone F, Gentilesca T., Saracino A.,
Borghetti M. (2024). Tip-to-base conduit widening remains consistent
across cambial age and climates in Fagus sylvatica L. Tree Physiology,
44(7). DOLI: https://doi.org/10.1093/treephys/tpae080

Castronuovo, R., Borghetti, M., Ferrara, A. Rita, A.,Nole, A. (2025).
Unveiling the drivers of riparian vegetation change in Mediterranean
river systems via remote sensing. Journal of Forest Research, 1-10. DOI:
https://doi.org/10.1080/13416979.2025.2590252

Colangelo M., Gazol A., Camarero, J. J., Borghetti M., Sdnchez-Salguero0
R., Matias L., Castellaneta M., Nola P.,, Ripullone F. (2025). Earlywood
vessel characteristics are early indicators of drought-induced decline in
ring-porous oak species within the Mediterranean Basin. Science of the
Total Environment, 980. DOI: 10.1016/j.scitotenv.2025.179565

Camarero J. J., Fernandez-Cortés A., Colangelo M. (2025). Cork-ring width
responds to climate depending on local site dryness. Dendrochronologia,
91. DOI: 10.1016/j.dendro.2025.126339

Camarero, J. J-, Colangelo M., Gazol A., Gonzalez de Andrés E., Valeriano
C. (2025). Lower growth and production of latewood intra-annual density
fluctuations due to drought-triggered forest die-off. Trees, Forests and
People, 20. DOI: 10.1016/].tfp.2025.100843

Gonzalez de Andrés E., Gazol A. Colangelo M., Valeriano C. Cantero
A., Camarero J. J. (2025). Recent declines in radial growth and wood
density characterize dieback in European beech and pedunculate oak.
Dendrochronologia, 90. DOI: 10.1016/j.dendro.2025.126300

Gazol A., Tamudo-Minguez E., Valeriano C., Gonzalez de Andrés E.,
Colangelo M., & Camarero, J. J. (2025). A Standardized Framework to
Estimate Drought-Induced Vulnerability and Its Temporal Variation in
Woody Plants Based on Growth. Forests, 16(5), 760. DOI: https://doi.
org/10.3390/f16050760

Camarero 1.]., Fernandez-Cortés A., Colangelo M. (2025). Cork-ring width

responds to climate depending on local site dryness. Dendrochronologia,
91, 2025, 126339. DOI: https://doi.org/10.1016/j.dendro.2025.126339
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Camarero 1.J., Lopez Séez J.A., Rubio-Cuadrado A., Gonzalez de Andrés
E., Colangelo M., Abel-Schaad D., Cachinero-Vivar A., Pérez-Priego O.,
Valeriano, C. (2025). The Relationships Between Climate and Growth in
Six Tree Species Align with Their Hydrological Niches. Forests, 16(6), 1029.
DOI: https://doi.org/10.3390/f16061029

Camarero J. J.,, Campelo F,, Revilla de Lucas J., Colangelo M., Rubio-Cuadrado
A. (2025). Stem Heating Enhances Growth but Reduces Earlywood Lumen
Size in Two Pine Species and a Ring-Porous Oak. Forests, 16(7), 1080.
DOI: https://doi.org/10.3390/f16071080

Garcia-Garcia I., Horreo J.L., Méndez-Cea B., Gonzalez de Andrés E., Gazol
A., Colangelo M., Camarero 1.J., Gallego F, Linares J.C. (2025). Modelling
past and future demography of silver fir forests affected by dieback through
genomic and dendroecological timelines. Science of the total environment
998: 180329. DOI: https://doi.org/10.1016/j.scitotenv.2025.180329

Camarero 1.J., Gazol A., Colangelo M. (2025). Riparian field elm (Ulmus
minor) is sensitive to drought, and fast-growing trees are susceptible to
Dutch elm disease. Forest Ecology and Management, 594: 122948.

DOI: https://doi.org/10.1016/j.foreco.2025.122948

Seddaiu S., Ruiu P.A,, Piras G., Scanu B., Satta G.G.A., Lentini A,, La Mela
Veca D.S., Sidoti A., Castellaneta M., Colangelo M., Moretti N., Ripullone
F., Tarasco E., Gravano E., Mocci E.M., Delle Donne A.G., Iacopetti G.,
Bettini D., Bussotti F, Pollastrini M. (2025). Vulnerabilita delle foreste
mediterranee a eventi climatici estremi di ondate di calore e siccita: il caso
del disseccamento del leccio (Quercus ilex L.) in Italia. FOREST@ 22: 56-
65. DOI: 10.3832/efor4934-022

Adamcik, L., Lo Giudice, V., Todaro, L., Dudiak, M., and Kminiak, R. (2025).
Surface roughness of thermally modified and unmodified selected wood
species after sanding. European Journal of Wood and Wood Products,
83(3), 105. DOI: 10.1007/s00107-025-02260-w

Ruziak, I., Kristak, L., Adijans, I., Kubovsky, I., Richvalska, J., Stefancin,
L., Todaro, L. (2025). Enhancing CO2 Laser Cutting Efficiency for Diverse
Wood Species Using Artificial Neural Networks. Forests, 16(6), 881. DOI:
10.3390/f16060881

Corleto, R., Gaff, M., Sethy, A. K., Kelkar, B. U., Nemeth, R., Ditommaso,

G., Todaro, L., and Rezaei, F. (2025). Effects of CO2 laser parameters on
quality of laser cut beech wood (Fagus sylvatica L) surface and extent of
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heat affect zone. Journal of the Indian Academy of Wood Science, 22(1),
67-77. DOI: 10.1007/s13196-024-00361-2

Cabalova, 1., Krilek, J., Bubenikovd, T., Ruziak, I, Nemec, M., Lee, S. H.,
Todaro, L., and Lo Giudice, V. (2025). Utilization of waste tire and rubber
from automobiles in the manufacturing of particleboards and evaluation of
its properties. European Journal of Wood and Wood Products, 83(2), 67.
DOI: 10.1007/s00107-025-02215-1

Bruno, M. R., Ponticelli, M., Sinisgalli, C., Milella, L., Todaro, L., Faraone,
I. (2025). Natural Bioactive Compounds from Orchard Biomass Waste and
Cosmetic Applications. Forests, 16(1), 79. DOI: 10.3390/f16010079

Borghetti, M. (2025). SISEF and Italian forest science: thirty years of
shared progress. iForest-Biogeosciences and Forestry, 18(4), 194. DOI:
https://doi.org/10.3832/ifor0039-018

Castronuovo, R., Giuzio, E., Moretti, N., Nolg, A. (2025). Application of the
terrestrial laser scanner (TLS) for dendrometric analyses of a Douglas fir
stand (Pseudotsuga menziesii [Mirb.] Franco) in Southern Italy. Forest@,
22(1),47-55. DOI: https://doi.org/10.3832/efor4790-022
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BIO-ENVIRONMENTAL

Coordinator Prof. Adriano Sofo



DESCRIPTION OF THE AREA’S

RESEARCH ACTIVITIES

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:

20

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.

AdR “Bio-Environmental”



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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Publications of the Research Area

“Bio Environmental”

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
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Ruphanticoldes cemtaurdum (L) M.V.
Agab. & Greuter
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Publications
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Sofo A., Dichio B., Elshafie H. S., Camele I., Calabritto M., Tomasi I.,
Mastroleo M., Xylogiannis E., D'Ippolito I., Mininni A. N. (2024). Enhancing
soil properties through sustainable agronomic practices reduced the
occurrence of kiwifruit vine decline syndrome. Soil Use and Management,
40 (2), e13052. DOI: 10.1111/sum.13052

Srikanth P.,, Maxton A., Masih S. A., Sofo A., Khan N. A. (2024). Isoprene:
an antioxidant to guard plants against stress. International Journal of Plant
Biology, 15 (1), 13. DOI: 10.3390/ijpb15010013

Thabit F. N., Negim O. 1. A, Abdelrahman M. A. E., Scopa A., Moursy
A. R. A. (2024). Using various models for predicting soil organic carbon
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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.
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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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Publications of the Research Area

“Plant Phenotyping”

Coordinator Prof.ssa Stella Lovelli
Professors:

AGRI-02/A Prof. Michele Perniola, Prof.ssa Mariana Amato, Prof.ssa Anna
Rita Rivelli, Prof.ssa Stella Lovelli, Dott. Daniele De Rosa

AGRI-02/B Prof. Vincenzo Candido
AGRI-05/A Prof.ssa Donatella Battaglia, Prof. Paolo Fanti
AGRI-05/B Prof. Ippolito Natale Camele, Dott. Hazem. S. Elshafie,

Prof. Aniello Crescenzi

Agroecosystems, ecophysiology, sustainable irrigation,
climate change, precision agriculture, carbon farming,
secondary metabolites, plant pathology, biocontrol,
biological control
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PLANT PHENOTYPING

Coordinator Prof. Giuseppe Montanaro



DESCRIPTION OF THE AREA’S

RESEARCH ACTIVITIES

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.
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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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Publications of the Research Area

“Plant Phenotyping”

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

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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E., Donati I., Mastroleo M. (2025). A new systemic approach for promoting
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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:
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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.
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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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Publications of the Research Area

“Animal Husbandry and Sustainability”

Coordinator Prof.ssa Adriana Carmen Di Trana

Professors:

AGRI/09/A Prof.ssa Paola Di Gregorio

AGRI/09/B Prof.ssa Adriana Carmen Di Trana, Prof. Corrado Pacelli

AGRI-09/C Prof.ssa Ada Braghieri, Prof.ssa Anna Maria Perna, Prof. Carlo
Cosentino, Prof. Pierangelo Freschi, Dott. Emilio Sabia

MVET- 01/A Dott.ssa Emilia Langella

Associated markers autochthonous genetic types, animal
nutrition and production quality, Precision feeding, Production
sustainability, Production efficiency, Sensory evaluation
of products, Animal welfare, Ecosystem services, Wildlife
management, Orexin
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Coordinator Prof. Alessandro Comegna



DESCRIPTION OF THE AREA’S

RESEARCH ACTIVITIES

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:
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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.
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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”

Coordinator Prof. Alessandro Comegna
Professors:
AGRI-04/A Prof. Alessandro Comegna, Dott.Hassan Awada

AGRI-01/A Prof. Severino Romano, Prof. Mario Cozzi, Prof.ssa Adele Coppo-
la, Prof. Mauro Viccaro

AGRI-04/B Prof.ssa Paola D'Antonio, Prof.ssa Costanza Fiorentino

AGRI-04/C Prof. Pietro Picuno, Prof. Salvatore Margiotta, Dott. Vincenzo De
Luca, Dott.ssa Dina Statuto

Circular economy, sustainability of agri-food systems, ecological
transition, solute transport, development of IoT-based sensors,
precision agriculture, agricultural digitalization, materials
and structures for agriculture, biomass and circular economy,
territory, landscape and rural planning
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DESCRIPTION OF THE AREA’S

RESEARCH ACTIVITIES

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.
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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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