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Session Al.1 - Physiological Measurements of Animal Welfare - Part I

Room: Auditorium - Le Benedettine Conference Center

1

Non-Invasive Stress Monitoring in Domestic Dogs: a Multi-Parameter Approach Incorporating Body
Temperature, Behaviour, and Hormonal Indicators

Giacomo Riggio (University of Pisa, Italy); Durmus Atilgan (University of Ankara, Turkey); Carmen Borrelli,
Giulia Russo, and Chiara Mariti (University of Pisa, Italy)

Impacts of Animal Assisted Interventions on Elderly Wellbeing and Canine Welfare: a Multiparametric
Assessment

Carmen Borrelli, Giulia Granai, Giulia Russo, Francesco Di lacovo, Angelo Gazzano, Roberta Moruzzo, and
Chiara Mariti (University of Pisa, Italy)

Smart Textiles to Assess Physiological and Emotional States in Horses During Positive Reinforcement
Training

Martina Felici (University of Bologna, Italy); Angelo Gazzano, and Micaela Sgorbini (University of Pisa,
Italy); Antonio Lanata (University of Florence, Italy); Aobh Gray and Adam R Reddon (Liverpool John Moores
University, United Kingdom); Paolo Baragli (University of Pisa, Italy)

Body Condition Assessment in Sled Dogs: Intra- and Inter- Observer Agreement of BCS and Its Correlation
with Ultrasonography and Plicometry

Sergio Maffi (Clinica Veterinaria Maffi, Italy); Alice Bonometti (Clinica Veterinaria La Quercia, Travagliato
BS, Italy); Chiara Chiaffredo (Clinica Veterinaria Citta di Torino, Italy); Andrea Galimberti (Clinica Veterinaria
Caravaggio, Italy); Chiara Barletta (Clinica Veterinaria Fit Pet, Brembate BG, Italy); Laura Menchetti (University
of Camerino, Italy); Alda Quattrone (University of Milano, Italy)

Session B1.1 - Machine Learning in Veterinary Science - Part 1

Room: Room B - Le Benedettine Conference Center

5 Recognition of Horse Behaviours Using Deep Learning Techniques

Claudia Giannone (University of Bologna, Italy); Emanuela Dalla Costa, Chiara Maccario, Elie Atallah
(Universita Degli Studi di Milano, Italy); Marco Bovo (University of Bologna, Italy)

Exploring Saanen Lactation Curves Through Wood and Milkbot Models
Lucia Trapanese, Francesca Aragona, Giovanna Bifulco, Nadia Piscopo, Giuseppe Campanile, and Angela
Salzano (University of Naples Federico II, Italy)

Use of Machine Learning Models for Detection of Dry off Intramammary Infections in Dairy Cows

Luca Barin, Giorgio Marchesini, and Paolo Balasso (University of Padua, Italy); Antonio Barberio, Lara
Biasio, Erica Littame, and Federico Martignago (Istituto Zooprofilattico Sperimentale delle Venezie, Italy); Henk
Hogeveen and Mariska van der Voort (Wageningen University & Research, The Netherlands)

Assessing the Future Production Level of Dairy Cows with Machine Learning Tools
Marco Bovo (University of Bologna, Italy); Laura Ozella and Edoardo Fiorilla (University of Turin, Italy);
Daniele Torreggiani and Patrizia Tassinari (University of Bologna, Italy)



9

Real-Time Classification of Ovine Pulmonary Diseases in Sheep Lungs Using AI-Powered CNN Models
and Edge Computing

Muhammad Furqan Arshad (University of Sassari, Italy); Tesfalem Mehari Berhe (University of Pisa, Italy);
Giovanni Lai (University of Sassari, Italy); llaria Fadda (IZS Sassari, Italy); Antonio Varcasia and Maria Luisa
Pinna Parpaglia (University of Sassari, Italy); Riccardo Bazzardi (Istituto Zooprofilattico Sperimentale della
Sardegna, Italy); Davide Adami (CNIT Pisa Research Unit, University of Pisa, Italy); Delaram Ghadir, Setayesh
Ghadir and Stefano Giordano (University of Pisa, Italy); Ciriaco Ligios (Istituto Zooprofilattico Sperimentale
della Sardegna, Italy); Giovanni Pietro Burrai (University of Sassari, Italy)

Session C1 - Measurement Techniques and Tools in Animal Reproduction
Room: Room C - Le Benedettine Conference Center

10

12

Assessment of Pelvic Diameter in Calves During Parturition Using Measurements of the Leg Distal Bone
Diameters to Determine Delivery Method

Mirko Marracci, Duccio Panzani, Carmelo De Maria, Gianluca Caposciutti, Alice Buffi, and Bernardo Tellini
(University of Pisa, Italy)

Performing Early Pregnancy Tests on Milk and Their Effect on Cow Welfare Compared to Rectal Pregnancy
Tests 40 -45 Days Post-Insemination

Yaniv Lavon (Israel Cattle Breeders Association, Israel); Shmuel Friedman (Company & ISRAEL DAIRY
BOARD, Israel)

Evaluation of a New Technological Device for Continuous Monitoring of Vital Functions in Newborn Foals
Maria Chiara Alterisio, Chiara Del Prete, Beatrice Mercaldo, Chiara Montano, Mariaelena De Chiara,
Maria Pia Pasolini, and Paolo Ciaramella (University Federico Il Naples, Italy)

Session A1.2 - Physiological Measurements of Animal Welfare - Part 11

Room: Auditorium - Le Benedettine Conference Center

13

15

16

Hormonal Changes as Physiological Indicators of Welfare in Rabbit Does Supplemented with Omega-3

Alda Quattrone and Nour Elhouda Fehri (University of Milano, Italy); Stella Agradi (University of Torino,
Italy); Laura Menchetti (University of Camerino, Italy); Olimpia Barbato (University of Perugia, Italy); Daniele
Vigo (University of Milano, Italy); Luigj Turmalaj and Majlind Sulge (University of Tirana, Albania); Marta
Castrica (University of Padova, Italy); Maria Laura Marongiu (University of Sassari, Italy); Alessandro Dal
Bosco (University of Perugia, Italy); Rafik Belabbas (Higher National Veterinary School, Algeria); Gerald Muca
(University of Tirana, Albania); Fabio Gualazzi (University of Camerino, Italy); Gabriele Brecchia and Giulio
Curone (University of Milano, Italy)

Metabolic Response and Growth Performance in Fattening Rab-Bits Supplemented with Linseed and
Padina Pavonica Algae

Nour Elhouda Fehri (University of Milano, Italy); Stella Agradi (University of Torino, Italy); Laura Menchetti
(University of Camerino, Italy); Olimpia Barbato (University of Perugia, Italy); Daniele Vigo and Giulio Curone
(University of Milano, Italy); Marta Castrica (University of Padova, Italy); Simona Mattioli (University of
Perugia, Italy); Sebastiana Failla and Michela Conto (CREA, Italy); Albana Munga (University of Tirana,
Albania); Enkeleda Ozuni (University of Albania, Albania); Egon Andoni (University of Tirana, Albania); Fabio
Gualazzi (University of Camerino, Italy); Bayrem Jemmali (University of Carthage, Tunisia); Sayed Abdel Kafi
Mahfoz (Animal Production Research Institute, Egypt); Gabriele Brecchia and Alda Quattrone (University of
Milano, Italy)

Hair Steroid Quantification: a Non-Invasive Method to Asses Reproductive and Welfare in Wild and
Laboratory Species

Mattia Cesauri (Universita di Pisa, Italy); Domenico Ventrella, Ilaria Troisio, Nadia Govoni, and Maria
Laura Bacci (University of Bologna, Italy); Alberto Elmi (University of Pisa, Italy)

Animal Welfare Measures in the CAP 2023 - 2027: a Comparison of Member States with a Focus on
Italian Outcomes During the First Year of Implementation
Giulia Pastorelli, Pietro Manzoni Di Chiosca Poggiolo, and Rita lacono (CREA, Italy)



Session B1.2 - Machine Learning in Veterinary Science - Part 11
Room: Room B - Le Benedettine Conference Center

18 An Innovative Approach to Raise and Manage Buffalo Herds
Valentina Russo (Logogramma, Italy); Lucia Trapanese (University of Naples Federico I, Italy); Martina Di
Bratto and Marco Grazioso (Logogramma, Italy); Nicola Pasquino and Angela Salzano (University of Naples
Federico II, Italy); Azzurra Mancini (Logogramma, Italy)

20 Leveraging Machine Learning and Explainable AI for Animal Health Assessment and Nutritional Analysis
Michele Magarelli (Universita Degli Studi di Bari, Italy); Pierfrancesco Novielli and Donato Romano (Universita
Degli Studi di Bari Aldo Moro and INFN, Italy); Pierpaolo Di Bitonto (Universita Degli Studi di Bari Aldo Moro,
Italy); Sabina Tangaro (Universita Degli Studi di Bari Aldo Moro and INFN, Italy)

21 Exploring Buffalo Lactation Curves with Clustering Algorithms
Nunzia Solmonte, Lucia Trapanese, Angela Salzano, and Nicola Pasquino (University of Naples Federico 11,
Italy)

Session C2.1 - Circularity and Implications on Sustainability Assessment in Breeding and Food
Production: New Methods and Approaches - Part I

Room: Room C - Le Benedettine Conference Center

22 Assessing Water Scarcity in the Poultry Chain
Carlo Russo (University of Pisa, Italy); Giulio Mario Cappelletti and Filomena Chiara (University of Foggia,
Italy); Pietro Russo (Data Analyst, Italy); Antonio Giovanni D’emilio (Department of Health Prevention, Italy);
Giovanna Liguori (University of Naples, Italy)

23 Low-Cost IoT Sensors for Environmental Monitoring in Veterinary Applications
Alessandro Franco, Emanuele Crisostomi, and Carlo Bibbiani (University of Pisa, Italy)

24 Adopting Insect Meal in the Italian Trout Farming: a Multistage Process
Margherita Masi, Yari Vecchio, and Ernesto Simone Marrocco (University of Bologna, Italy); Marcello De
Rosa (University of Cassino, Italy); Felice Adinolfi (University of Bologna, Italy)

26 Unlocking the Economic Potential of Neglected and Underutilized Fish Species as Food
Yari Vecchio and Margherita Masi (University of Bologna, Italy); Francesca Troise (University of Padova,
Italy); Felice Panebianco and Tiziana Civera (University of Turin, Italy); Laura Prandini, Federica Savini, and
Valentina Indio (University of Bologna, Italy); Valentina Terio, Elisabetta Bonerba, and Annamaria Pandiscia
(University of Bari Aldo Moro, Italy); Leonardo Alberghini (University of Padova, Italy); Alessandra De Cesare
and Andrea Serraino (University of Bologna, Italy); Federica Giacometti (University of Padova, Italy)

Session A1.3 - Physiological Measurements of Animal Welfare - Part 111

Room: Auditorium - Le Benedettine Conference Center

28 Assessment of Plasma Concentrations of Procalcitonin (PCT), Protein Carbonylated Content (PCC), Symmetric
Dimethylarg-Inine (SDMA) and Asymmetrical Dimethylarginine (ADMA) in Healthy Dairy Cows During
Lactation

Giulia Sala, Giovanni Armenia, Chiara Orsetti, Matteo Castelli, Valentina Meucci, Lucia De Marchi, Micaela
Sgorbini, and Francesca Bonelli (University of Pisa, Italy)

29 Impact of Milking Practices on the Welfare of Dairy Camels: a Behavioural and Physiological Approach
Marwa Brahmi (University of Sousse, Tunisia); Moufida Atigui (Institution de la Recherche et de I’ Enseignement
Supérieur Agricoles (IRESA), Tunisia); Mohamed Hammadi (Université de Gabes, Tunisia)

30 Optimization of Holstein Cow Lactation Curves in Tunisia: Im-Pact on Milk Production and Animal
Welfare
Mohamed Amine Ferchichi and Safa Bejaoui (University of Carthage, Tunisia); Nour Elhouda Fehri (University
of Milano, Italy); Laura Menchetti (University of Camerino, Italy); Gabriele Brecchia (University of Milan,
Italy); Bayrem Jemmali (University of Carthage, Tunisia)



31

32

33

Monitoring Metabolic and Hormonal Changes in Sarda Rams Throughout the Breeding Season: a Key to
Optimizing Their Management and Productivity

Francesca D. Sotgiu and Claudia Caporali (University of Sassari, Italy); Antonio Spezzigu (Embryosardegna,
Tecnologia, Riproduzione e Fertilita, Perfugas, Sardinia, Italy); Matteo Sini, Andrea Mattu, Valeria Pasciu, and
Francesca Mossa (University of Sassari, Italy); Pawel M Bartlewski (University of Guelph, Canada); Fiammetta
Berlinguer (University of Sassari, Italy)

The Importance of Bovine Tuberculosis Genetic Resistance in Im-Proving Animal Welfare

Safa Bejaoui (University of Carthage, Tunisia); Nour Elhouda Fehri (University of Milano, Italy); Mohamed
Amine Ferchichi (University of Carthage, Tunisia); Laura Menchetti (University of Camerino, Italy); Gabriele
Brecchia (University of Milan, Italy); Bayrem Jemmali (University of Carthage, Tunisia)

Livestock Animal Hair as Indicator of Environmental Heavy Metals Pollution in Central Albania

Stella Agradi (University of Torino, Italy); Egon Andoni and Xhelil Koleci (University of Tirana, Albania);
Enkeleda Ozuni (University of Albania, Albania), Rezart Postoli (University of Tirana, Albania); Laura Menchetti
(University of Camerino, Italy); Gabriele Brecchia and Alda Quattrone (University of Milano, Italy); Mehmet
Erman Or and Bengii Bilgic (Istanbul University Cerrahpasa, Turkey); Duygu Tarhan (Bahcesehir University,
Turkey); Ilir Dova (University of Tirana, Albania); Claudia Maria Balzaretti and Nour Elhouda Fehri (University
of Milano, Italy); Ibrahim Ertugrul Yalcin (Bahcesehir University, Turkey); Albana Munga, Doriana Begiraj
and Pellumb Zalla (University of Tirana, Albania); Olimpia Barbato (University of Perugia), Giulio Curone
(University of Milano, Italy); Marta Castrica (University of Padova, Italy)

Session B2 - Innovation, Precision and Creation: New Tools for Measurement and Visualization
in Macroscopic and Microscopic Anatomy
Room: Room B - Le Benedettine Conference Center

34

35

36

37

38

39

40

How to Measure Neurons: a Pipeline to Characterize Their Shape and Morphology
Federico Tozzi and Ester Bruno (University of Pisa, Italy); Simone Cauzzo (University of Padua, Italy);
Alejandro Luis Callara (Research Center "E. Piaggio", University of Pisa, Italy); Nicola Vanello, and Chiara
Magliaro (University of Pisa, Italy)
Automatic Segmentation of Peripheral Nerve Histological Sections for Hybrid Models of Neuromodulation
Alice Giannotti and Claudio Verardo (Scuola Superiore Sant’Anna, Italy); Clement Albert (Ecole Polytechnique
Federal de Lausanne, Switzerland); Giovanni Faoro (Scuola Superiore Sant’Anna, Italy); Chléa Schiff and
Justine Bourgeot (Ecole Polytechnique Federal de Lausanne, Switzerland); Giulia Lazzarini, Andrea Pirone
and Vincenzo Miragliotta (University of Pisa, Italy); Sara Moccia (Scuola Superiore Sant’Anna, Italy); Silvestro
Micera (Scuola Superiore Sant’Anna, Italy & EPFL, Switzerland); Simone Romeni (EPFL, Switzerland)

Hybriding Photogrammetry Techniques and AI to Produce a 3D Printing Realistic Replica of the Horse
Colon
Anneliese Demil (University of Liege, Belgium); Etienne Levy (One Health Photography, France); Helene
Leroy (University of Liege, Belgium)
Morphometric Analysis of Cerebellar Microglia in Male and Female Rats Using AI-Based Deep Learning
Giulia Lazzarini and Alessandra Gatta (University of Pisa, Italy); Alessia Cuccaro (Scuola Superiore Sant’Anna,
Italy); Naif Onur Ceylan, Vincenzo Miragliotta, and Andrea Pirone (University of Pisa, Italy)

Deep Learning Based Approach to Quantify Cerebellar Neuronal Cell Loss in Feline Neurological Diseases:
a New Potential Tool to Overcome Subjective Evaluation

Giulia Vadori (University of Padova, Italy); Valentina Vadori and Enrico Grisan (London South Bank University,
United Kingdom); Maria Teresa Mandara (University of Perugia, Italy); Carlo Cantile (University of Pisa,
Italy); Antonella Peruffo, Massimo Castagnaro, and Jean-Marie Graic (University of Padova, Italy)

Deep Learning-Based Cell Segmentation on Nissl-Stained Histology Slices to Quantify Sexual Dimorphisms
in the Cytoarchitecture of the Chimpanzee Cerebellum

Valentina Vadori (London South Bank University, United Kingdom); Jean-Marie Graic (University of Padova,
Italy); Antonella Peruffo, Livio Finos, and Giulia Vadori (University of Padova, Italy); Enrico Grisan (London
South Bank University, United Kingdom)

Application of Surface Measurement Techniques in Veterinary and Animal Sciences: Integrating 3D

Scanning, Photogrammetry, and 3D Printing
Luca Ceolotto, Jean-Marie Graic, Tommaso Gerussi, and Sandro Mazzariol (University of Padua, Italy)



41

Enhancing Histopathological Assessment: Automated Analysis of Bovine and Equine Optic Nerves
Cagla Aytas, Giulia Lazzarini, Andrea Pirone, and Carlo Cantile (University of Pisa, Italy)

Session C2.2 - Circularity and Implications on Sustainability Assessment in Breeding and Food
Production: New Methods and Approaches - Part I1

Room: Room C - Le Benedettine Conference Center

42

44

46

48

49

50

Sustainable Grass-Fed Supply Chain: the "Filierba' Case
Giulio Mario Cappelletti (University of Foggia, Italy); Giorgio Mina (University of Turin, Italy); Carlo Russo
(University of Pisa, Italy); Alessandro Bonadonna and Giovanni Peira (University of Turin, Italy)

Soil Health and Circularity in Livestock Breeding
Carlo Russo, Francesco Riccioli, and Carlo Bibbiani (University of Pisa, Italy); Giulio Mario Cappelletti
(University of Foggia, Italy); Sergio Saia (University of Pisa, Italy)

Towards Sustainable Mussel Farming: Innovative Practices and Perceptions of Italian Operators
Ernesto Simone Marrocco, Gizem Yeter, Emanuele Dolfi, Margherita Masi, Yari Vecchio, and Felice Adinolfi
(University of Bologna, Italy)

ARMONIA: an Automated Remote MOnitoring System of NItrogen in Agriculture
Alessandra Apostolico, Francesco Bonavolonta, Ester Scotto di Perta, Pierluigi Guerriero, Maria Teresa
Verde, and Stefania Pindozzi (University of Naples Federico II, Italy)

Comparison Between Offshore and Inland Aquaculture from an Environmental Perspective

Michele Zoli (University of Milan, Italy); Lorenzo Rossi, Carlo Bibbiani, and Baldassare Fronte (University
of Pisa, Italy); Aurelie Wilfart, Christophe Jaeger, and Joél Aubin (INRAE, Italy); Alberto Pardossi (University
of Pisa, Italy); Jacopo Bacenetti (University of Milano, Italy)

Smart Monitoring and Control of the Environmental Conditions of a Swine Nursery Barn for Fossil-Free
Heating

Stefano Benni, Carlos Alejandro Perez Garcia, Claudia Giannone, Patrizia Tassinari, and Daniele Torreggiani
(University of Bologna, Italy)

Tuesday, April 29

Session A2.1 - Innovative Approaches and Tools for Measuring Performances, Health, and
Welfare in Farmed Animals - Part 1

Room: Auditorium - Le Benedettine Conference Center

51

52

53

Do the Largemouth Bass Like Live Insects? a Preliminary Study with Three Insect Species as Feed
Enrichment

Emma Copelotti (University of Pisa, Italy); Veronica Trabacchin and Sofia Violino (University of Padova,
Italy); Simone Mancini (University of Pisa, Italy); Marco Birolo (University of Padova, Italy)

Antimicrobial Resistance and Virulence Genes in Escherichia Coli Isolated from Young Healthy Chickens
Giulia Cagnoli, Fabrizio Bertelloni, Margherita Marzoni Fecia Di Cossato, and Valentina Virginia Ebani
(University of Pisa, Italy)

Application of Digital Technologies to Promote Coexistence Between Wolves and Sheep Farms

Alessia Di Rosso and Carlo Bibbiani (University of Pisa, Italy); Sandra Evans (Apidea Ltd, United Kingdom);
Lucia Casini (University of Pisa, Italy); Huw Evans (Apidea Ldt, United Kingdom); Francesca Coppola, Chiara
Benedetta Boni, and Antonio Felicioli (University of Pisa, Italy)



54

55

56

57

58

Potential Application of Precision Technology to Monitor Welfare and Interactions of Cage-Farmed Fish
with Wild Fish Species

Alessandra Roncarati, Martina Quagliardi, Gian Enrico Magi, Francesca Mariotti, and Livio Galosi (University
of Camerino, Italy); Michele Di lorio, Giusy Rusco, Emanuele Antenucci, Isabella Coccia, and Celeste Santoianni
(University of Molise, Italy); Michela Cariglia (Consorzio Gargano Pesca, Italy); Luca Pozzato (Aquacloud,
Polo Tecnologico Trentino Sviluppo, Italy); Nicolaia laffaldano (University of Molise, Italy)

Development and Validation of a Multi-Source Decision Support System for Cold Stress Management in
Dairy Buffalo Farming, Including IoT Sensors and Milking Robot Data

Maria Teresa Verde, Roberta Matera, Matteo Santinello, Francesco Bonavolonta, Lorenzo Coppola, Pierluigi
Guerriero, and Gianluca Neglia (University of Naples Federico II, Italy)

Enhancing Dairy Goat Health Monitoring: Thermal Imaging for Heat Stress Detection and Behavioural
Insights

Martina Felici, Naod Thomas Masebo, Marilena Bolcato, Martina Zappaterra, Barbara Padalino, and
Leonardo Nanni Costa (University of Bologna, Italy)

Evaluating Welfare, Milk Quality and Yield of Rendena Cows in Loose vs. Tied Housing Systems

Silvia Sabbadin and Silvia Magro (University of Padova, Italy); Angela Costa (University of Bologna, Italy);
Valentina Lorenzi, Francesca Fusi, and Luigi Bertocchi (Istituto Zooprofilattico Sperimentale Lombardia ed
Emilia Romagna, Italy); Massimo De Marchi (University of Padua, Italy)

Dolfake: an Open-Source 3d Printed Dolphin Allowing the Standardization of Stranding Data Collection
Etienne Levy (One Health Photography, France); Imane Tai (INRH, Morocco); Thierry Jauniaux (University
of Liege, Belgium); Majylis Salivas (ACCOBAMS, Monaco)

Session B3.1 - Biologging in Veterinary and Animal Sciences: Measuring Physiology, Behaviour
and Movement - Part I
Room: Room B - Le Benedettine Conference Center

59

60
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66

From Wildlife to Domestic: How New Technologies Can Help Veterinary and Animal Sciences
Carlo Catoni and Marco Cianchetti (Ornis italica & Technosmart Europe srl, Italy)

Exogenous Melatonin Alters Nocturnal and Diurnal Locomotor Activity, Body Temperature, Heart Rate,
and Heart Rate Variability in Lambs, Measured by Triaxial Accelerometers and Subcutaneous Biologgers

José-Alfonso Abecia (Universidad de Zaragoza, Spain); Carlos Palacios, Jaime Nieto and Javier Plaza
(Universidad de Salamanca, Spain); Francisco Canto (Universidad de Zaragoza, Spain)

Smart Farming in Aquaculture: Using Biologgers to Improve Welfare and Yield
Asgeir Bjarnason (Star-Oddi, Iceland)

Effect of Aquarium Environmental Enrichment in Welfare of Ornamental Fish (Poecilia Reticulata)
Riccardo Crosetto, Elisabetta Macchi, Isabella Manenti, Martina Tarantola, Benedetto Sicuro, Patrizia Ponzio,
Valentina Tafuro, and Cecilia Mugnai (University of Turin, Italy)

Cardiac Activity of Horses During Training Measured with External Polar Sensors
Carlos Palacios, Santos Del Pozo, Jaime Nieto, and Javier Plaza (Universidad de Salamanca, Spain); José-
Alfonso Abecia (Universidad de Zaragoza, Spain)

Unveiling Sleep in Horses: Monitoring Lying Behaviour in Different Housing Conditions

Chiara Maccario (Universita degli Studi di Milano, Italy); Elena Gobbo and Manja Zupan Semrov (University
of Ljubljana, Slovenia); Marco Bovo (University of Bologna, Italy); Elie Atallah, and Emanuela Dalla Costa
(Universita Degli Studi di Milano, Italy)

Monitoring Behavior in Heat-Stressed Dairy Buffaloes: General Pattern and Effect of a Nutritional Strategy

Francesca Petrocchi Jasinski, Chiara Evangelista, and Loredana Basirico (University of Tuscia, Italy);
Miriam lacurto, Roberto Steri, and David Meo Zilio (Council for Agricultural Research and Economics, Italy);
Umberto Bernabucci (University of Tuscia, Italy)

Activity of Native Spanish Roosters (Castellana Negra and Pita Pinta) in Response to Hens of Different
Breeds, Measured by Actigraphy

Carlos Palacios, Jaime Nieto, and Javier Plaza (Universidad de Salamanca, Spain); José-Alfonso Abecia
(Universidad de Zaragoza, Spain)



67

Precision Beekeeping Systems as Tools for Monitoring Bees to Agroecosystems Interactions
Pier Paolo Danieli, Raffaello Spina, Riccardo Primi, Filippo Lazzari, Gloria Bernabucci, Federico Manganello,
Paolo Viola, Pedro Girotti, and Bruno Ronchi (University of Tuscia, Italy)

Session C3.1 - Metrology in Food Production Chain - Part I

Room: Room C - Le Benedettine Conference Center

68

69

70

71

72

73

74

75

Assessment of Plasma Treated Seawater (PTSW) in Shellfish Depuration Systems
Annamaria Pandiscia, Eloisa Sardella, Patrizio Lorusso, Alessio Manfredi, and Valentina Terio (University of
Bari Aldo Moro, Italy)

Valorisation of Neglected Fish Species Through the Dry-Curing Process: Microbiological Assessment of
Thinlip Grey Mullet Fillets

Francesca Troise (University of Padova, Italy); Felice Panebianco and Tiziana Civera (University of Turin,
Italy); Laura Prandini, Federica Savini, Valentina Indio, Margherita Masi, and Yari Vecchio (University of
Bologna, Italy); Valentina Terio, Elisabetta Bonerba, and Annamaria Pandiscia (University of Bari Aldo Moro,
Italy); Leonardo Alberghini (University of Padova, Italy); Alessandra De Cesare and Andrea Serraino (University
of Bologna, Italy); Federica Giacometti (University of Padova, Italy)

Analytical Measurement of Goat Cheese Aroma: Use of Electronic Nose Technology to Identify Products
and to Value Their Quality

Marica Egidio, Roberta Matera, Marika Di Paolo, Federica Pierro (University of Naples Federico II, Italy);
Loriana Casalino (Universitas Mercatorum, Italy); Sophia Alesio and Raffaele Marrone (University of Naples
Federico II, Italy)

Application of Next-Generation Sequencing Technologies to Insect-Based Products: Species Authentication
and Microbiome Characterisation for Risk Assessment

Gabriele Spatola, Alice Giusti, Simone Mancini, Lara Tinacci, Roberta Nuvoloni, Filippo Fratini, and Francesco
Di Iacovo (University of Pisa); Laura Gasperetti (Istituto Zooprofilattico Sperimentale Lazio e Toscana, Italy);
Andrea Armani (FishLab, Department of Veterinary Sciences, University of Pisa)

Using Cricket Flour (Acheta Domesticus) as an Additional Source of Protein in the Production of Freshwater
Fish Patties

Filomena Limone (University of Perugia, Italy); Sara Di Bella (IZSUM, Italy); Paolo Mantione (Alphafood
s.rl, Italy); David Ranucci, and Rossana Roila (University of Perugia, Italy); Maria Lucia Mercuri (IZSUM,
Italy); Raffaella Franceschini (University Guglielmo Marconi, Italy); Raffaella Branciari (University of Perugia,
Italy)

Determination of Iodine Content in Dairy Food Matrices
Giovanni Niero, Marta Pozza, and Massimo De Marchi (University of Padova, Italy)

Measurement of Antioxidant Properties of Lactic Acid Bacteria (LABs) Isolated from Buffalo Milk

Marika Di Paolo (University of Naples Federico 11, Italy); Alejandra Cardelle Cobas (Universidad de Santiago
de Compostela, Spain); Rosa Luisa Ambrosio, Marica Egidio and Alma Sardo (University of Naples Federico
1I, Italy); Carlos Manuel Franco Abuin (Universidad de Santiago de Compostela, Spain); Raffaele Marrone
(University of Naples Federico II, Italy)

Controlling E. Coli STEC in Raw Milk Cheese: the Role of Curd Testing

Giulia Cento, Giulia Weiss, Emanuela Cristelli, Katia Debiasi and Sonia Rodas (Istituto Zooprofilattico
Sperimentale delle Venezie, Italy); Nicola Cologna, Alice Damaggio, Marco Nardelli, Pamela Piffer, and Marco
Ramelli (Trentingrana Consorzio dei Caseifici Sociali Trentini, Italy); Rosaria Lucchini (Istituto Zooprofilattico
Sperimentale delle Venezie, Italy)

Session A2.2 - Innovative Approaches and Tools for Measuring Performances, Health, and
Welfare in Farmed Animals - Part 11
Room: Auditorium - Le Benedettine Conference Center

76

A Smart Harness to Detect Attacks from Predators in Herds
Luca Turini, Gianluca Caposciutti, Carlo Mancuso, Alice Buffi, Mirko Marracci, Bernardo Tellini, and
Marcello Mele (University of Pisa, Italy)
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79

Evaluating Welfare and Stress in Two Slow-Growing Local Poultry Breeds Versus a Commercial Hybrids
in a Free-Range Farming System

Edoardo Fiorilla, Patrizia Ponzio, Elisabetta Macchi, Isabella Manenti, Barbara Miniscalco, Laura Ozella,
and Cecilia Mugnai (University of Turin, Italy)

Evaluation of Milk Ejection Physiology in Italian Mediterranean Buffaloes Using Lactocorder

Roberta Matera and Federica Pierro (University of Naples Federico I, Italy); Lorenzo Pascarella (Associazione
Italiana Allevatori, Italy & Universita Cattolica del Sacro Cuore, Italy); Antonio Iraci Fuintino, Alessia Lombardi,
and Giovanmaria Pacelli (University of Naples Federico II, Italy); Stefano Biffani (IBBA - CNR, Italy); Valentina
Longobardi (University of Naples Federico 11, Italy)

Electroencephalographic Analysis of Stunning Effectiveness in Donkeys at Slaughter

Beatrice Benedetti (University of Bologna, Italy); Katharine Ann Fletcher (Royal Veterinary College, United
Kingdom); Mariano Hernandez Gil (National Autonomous University of Mexico, Mexico); Barbara Padalino
(University of Bologna, Italy); Troy Gibson (Royal Veterinary College, United Kingdom)

Session B3.2 - Biologging in Veterinary and Animal Sciences: Measuring Physiology, Behaviour
and Movement - Part 11

Room: Room B - Le Benedettine Conference Center
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Weaning Reduces Body Temperature and Heart Rate While Increasing Heart Rate Variability in Ewes
José-Alfonso Abecia (Universidad de Zaragoza, Spain); Asgeir Bjarnason (Star-Oddi, Iceland); Francisco
Canto (Universidad de Zaragoza, Spain); Irene Viola, Isabella Manenti, Paola Toschi, and Silvia Miretti (University

of Torino, Italy)

Measuring Activity and Space Use Overlap Between Domestic and Wild Ungulates in a Silvo-Pastoral
System Using Camera Traps

Pedro Girotti, Paolo Viola, Gloria Bernabucci, Francesco Spada, Silvia Compagnucci, Carlo Maria Rossi,
and Luciano Ortenzi (University of Tuscia, Italy); Luigi Esposito and Nadia Piscopo (University of Naples
Federico 11, Italy); Bruno Ronchi and Riccardo Primi (University of Tuscia, Italy)

An IoT-Driven Smart System for Rams’ Physiological Status and Activity Monitoring

Delaram Ghadir, Setayesh Ghadir and Tesfalem Mehari Berhe (University of Pisa, Italy); Davide Adami
(CNIT Pisa Research Unit, University of Pisa, Italy); Stefano Giordano (University of Pisa, Italy); Pietro Rossi
(University of Veterinary Medicine, Sassari, Italy); Claudia Caporali, Antonio Spezzigu, Francesca D. Sotgiu,
Francesca Mossa, and Fiammetta Berlinguer (University of Sassari, Italy)

Session C3.2 - Metrology in Food Production Chain - Part 11

Room: Room C - Le Benedettine Conference Center
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Measurements of Diet-Related Colour Changes in the Livery and Fillets of Gilthead Seabream: Focus on
Quality Characteristics in the InsectFish Project

Emma Copelotti, Asia Zanzot, Chiara Sangiacomo, Roberta Moruzzo and Baldassare Fronte (University of
Pisa, Italy); Giulia Andreani and Giovanni Sogari (University of Parma, Italy); Simone Mancini (University of
Pisa, Italy)

Investigating the Microbiome of Acheta Domesticus and Locusta Migratoria-Based Food: a Preliminary
Study

Anna Mottola and Chiara Intermite (University of Bari Aldo Moro, Italy); Roberta Piredda (Stazione Zoologica
Anton Dohrn, Italy); Lucia Ranieri, Lucilia Lorusso, and Angela Di Pinto (University of Bari Aldo Moro, Italy)

Application of DNA Metabarcoding for the Botanical Traceability of Honey
Lucia Ranieri (University of Bari Aldo Moro, Italy); Roberta Piredda (Stazione Zoologica Anton Dohrn,
Italy); Anna Mottola, Lucilia Lorusso, Chiara Intermite, and Angela Di Pinto (University of Bari Aldo Moro, Italy)



87 Boosting Industry Transparency and Sustainability Through Portable Long-Read Sequencing of Processed
Seafood Products
Lucilia Lorusso (University of Bari Aldo Moro, Italy); Peter Shum (Liverpool John Moores University,
United Kingdom); Anna Mottola (University of Bari Aldo Moro, Italy); Stefano Mariani (Liverpool John Moores
University, United Kingdom); Roberta Piredda (Stazione Zoologica Anton Dohrn, Italy); Chiara Intermite, Lucia
Ranieri and Angela Di Pinto (University of Bari Aldo Moro, Italy)

Session A2.3 - Innovative Approaches and Tools for Measuring Performances, Health, and
Welfare in Farmed Animals - Part 111

Room: Auditorium - Le Benedettine Conference Center

89 Bio-Acidification for Mitigating Ammonia Emissions in Dairy Barns: a Preliminary Laboratory Study
Serena Vitaliano, Grazia Cinardi, Provvidenza Rita D’Urso, Luciano Manuel Santoro, Emanuele La Bella,
Rossella Saccone, Ferdinando Fragala, Alice Finocchiaro, and Giovanni Cascone (University of Catania, Italy)

90 Zebrafish from Human to Veterinary and Animal Sciences: a Key Model for Measuring Physiology,
Behaviour, and Nutritional Interventions
Rosario Licitra, Valentina Gazzano, Carlo Bibbiani, Chiara Sangiacomo (University of Pisa, Italy); Mahanama
De Zoysa (Chungnam National University, Korea); Zivile Jurgelene (State Scientific Research Institute Nature
Research Centre, Lithuania); Filippo Santorelli and Maria Marchese (IRCCS Stella Maris Foundation, Italy);
Alessandro Cellerino and Letizia Brogi (Scuola Normale Superiore, Italy); Baldassare Fronte (University of
Pisa, Italy)

92 APPare: the Digital Platform for Innovation in the Sardinian Livestock Sector
Matteo Sini, Andrea Mattu, Pietro Masala, and Antonio Spezzigu (University of Sassari, Italy); Nicoletta
Deiana and Tiziana Fanni (Abinsula srl, Italy); Riccardo Bazzardi and Ciriaco Ligios (Istituto Zooprofilattico
Sperimentale della Sardegna, Italy); Fiammetta Berlinguer (University of Sassari, Italy); Katiuscia Zedda
(Abinsula srl, Italy)

93 Impact of Cold Stress on Daily Milk Production in Italian Mediterranean Buffaloes
Matteo Santinello, Maria Teresa Verde, Federica Pierro, Francesco Bonavolonta, Lorenzo Coppola, Pierluigi
Guerriero, and Gianluca Neglia (University of Naples Federico II, Italy)

Session B4 - Innovative Technologies for Parasite and Vector Control

Room: Room B - Le Benedettine Conference Center

94 Evaluation of Coccimorph Image-Based Software as a Complementary Tool for the Identification of Chicken
Eimeria Species in Field Samples
Marta Raffaelli and Valentina Meucci (University of Pisa, Italy); Alessia Zoroaster (University of Padova,
Italy); José Jaramillo-Ortiz (Royal Veterinary College, United Kingdom); Antonio Frangipane Di Regalbono
(University of Padova, Italy); Damer Blake (Royal Veterinary College, United Kingdom); Stefania Perrucci
(University of Pisa, Italy)

95 Optimizing Current Approach to Control Cystic Echinococcosis Using Drone Technology and Geospatial
Tools
Nicola Lattero, Martina Nocerino, Paola Pepe, Antonio Bosco, Elena Ciccone, Maria Paola Maurelli, and
Laura Rinaldi (University of Naples Federico I, Italy)

96 Open-Source Toolkit for in Vitro Diagnosis of Malaria Tailored for Low-Resource Settings
Florinda Coro, Carmelo De Maria, Valentina Mangano, and Arti Ahluwalia (University of Pisa, Italy)

97 Integrating Engineering and Public Health to Monitor Waterborne Intestinal Pathogens: a One Health
Approach
Vincenzo Mignano, Antonino Pace, Paola Pepe, Federica Ceraso, Ludovido Di Pineto, Laura Rinaldi, and
Massimiliano Fabbricino (University of Naples Federico Il Italy)



98 Innovative Technologies for Diagnosis of Intestinal Parasites in Animals and Humans
Maria Paola Maurelli and Salvatore Capuozzo (University of Naples Federico 11, Italy); Giuseppe Martone
(Universitas Mercatorum, Italy); Paola Vitiello, Paola Pepe, Antonio Bosco, Mirella Santaniello, Michela Gravina
and Stefano Marrone (University of Naples Federico 11, Italy); Biase Celano (Officina Elettronica SPA, Italy);
Carlo Sansone, Giuseppe Cringoli, and Laura Rinaldi (University of Naples, Federico II, Italy)

99 Risk Assessment of (Re)-Emerging Vector-Borne Diseases in Southern Europe Based on Machine Learning
Processing of Poly-Observational Data
Monica Falcinelli, Claudia Damiani, Alessia Cappelli, Irene Ricci,, and Guido Favia (University of Camerino,
Italy)

Session C4 - Precision Nutrition Technologies in Animal Husbandry: Advancements and Future
Perspectives

Room: Room C - Le Benedettine Conference Center

100 The Use of Ruminal Boluses to Detect Bouts in Beef Cattle
Davide Martini and Silvia Magro (University of Padova, Italy); Angela Costa and Martina Lamanna (University
of Bologna, Italy); Clotilde Villot, Eric Chevaux and Bruno Martin (Lallemand Animal Nutrition, France);
Alberto Guerra (University of Padova, Italy); Matteo Santinello (University of Naples Federico II, Italy); Massimo
De Marchi (University of Padua, Italy)

102 Heart Girth as a Predictor of Body Weight in Lactating Cows
Silvia Magro, Alberto Guerra, Mauro Penasa, and Massimo De Marchi (University of Padova, Italy)

103 Using Solomon Coder for the Ethological and Feeding Behaviour Analysis of Dairy Cows in Tie-Stall
Housing: a Practical Guide
Martina Lamanna, Claudia Giannone, Marco Bovo, and Giacomo Bellisola (University of Bologna, Italy);
Alberto Romanzin (University of Udine, Italy); Damiano Cavallini (University of Bologna, Italy)

104 Eating Time of Growing Simmental Bulls Evaluated with Different Approaches
Matteo Braidot and Anita Cabbia (University of Udine, Italy); Damiano Cavallini (University of Bologna,
Italy); Mauro Spanghero and Alberto Romanzin (University of Udine, Italy)

105 Impact of Different Feeding Strategies on Carcass Characteristics, Meat Quality, and Organoleptic Properties
of Meat from Old Sheep for Arrosticini Production
Daria Zoe De Angelis, Luigi Pompei, Hassan Jalal and Paraskevy Prasinou (University of Teramo, Italy);
Mirella Bellocci, and Leopoldo Di Luca (Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise "G.
Caporale”, Italy); Isa Fusaro (University of Teramo, Italy)

Session A3 - Mass spectrometry as a cutting-edge tool in veterinary and animal science

Room: Auditorium - Le Benedettine Conference Center

106 Liquid Chromatography-High Resolution Mass Spectrometry Analysis of Milk as a Non-Invasive Matrix
for Assessing Dairy Cows’ Exposure to Perfluoro-Alkyl Substances in Italy
Federica Di Cesare and Susanna Draghi (University of Milan, Italy); Pavlovic Radmila (IRCCS San Raffaele
Scientific Institute, Italy); Giulio Curone, Petra Cagnardi (University of Milan, Italy); Alberto Pellegrini and
Marco Fidani (UNIRELAB Srl, Italy); Francesco Arioli (University of Milan, Italy)

107 Advancing Veterinary Medicine with LC-MS/MS: Applications in Pharmacology, Toxicology, and Precision
Diagnostics
Anisa Bardhi and Andrea Barbarossa (University of Bologna, Italy)

108 Salinity-Driven Alterations in Tetracycline Exposed Mytilus Galloprovincialis: a Metabolomics Perspective

Alessio Lenzi (University of Pisa, Italy); Marta Cunha, Constanga Figueiredo, and Carla Leite (University

of Aveiro, Portugal); Lucia De Marchi, Gianfranca Monni, and Valentina Meucci (University of Pisa, Italy);

Tania Russo and Gianluca Polese (University of Naples Federico II, Italy); Amadeu Soares and Rosa Freitas
(University of Aveiro, Portugal)



109 1H NMR for Comparative Metabolic Analysis of Whey and WPC-80
Ingrid Maria Sousa Gurgel do Amaral (University of Padova, Italy); Gaia Meoni and Leonardo Tenori
(University of Florence, Italy); Marta Pozza, Massimo De Marchi, and Giovanni Niero (University of Padova,
Italy)

Session C5 - Measuring Microplastics (MPs) and Nanoplastics (NPs) in the Livestock Sector
Room: Room C - Le Benedettine Conference Center

110 Development of Portable NIR Calibration Models for Micro-Plastic Detection and Quantification in Corn
Silage
Federico Manganello and Pier Paolo Danieli (University of Tuscia, Italy); Abid Khalil and Salvatore Barbera
(University of Turin, Italy); Rabeb Issaoui (University of Tunis El Manar, Tunisia); Hatsumi Kaihara and Sonia
Tassone (University of Turin, Italy)

111 Microplastics Measurements in Cow Milk: Extraction and Characterization Methodologies
Valentina Balestra, Monica Granetto, and Rossana Bellopede (Politecnico di Torino, Italy); Sonia Tassone
(University of Turin, Italy)

112 Enhancing Microplastic Detection Directly in Feeds Using Ghost NIR Spectra
Salvatore Barbera (University of Turin, Italy); Giorgio Masoero (Accademia di Agricoltura di Torino, Italy)
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Session A4 - Advanced Technologies and Measurement Tools for Clinical Diagnostic Procedures
in Veterinary Medicine
Room: Auditorium - Le Benedettine Conference Center

113 Evaluation of Learning Curve for Point-of-Care Ultrasound Protocol in Equine Species: Preliminary
Study
Dania Cingottini (University of Pisa, Italy); Irene Nocera (Scuola Suoperiore Sant’Anna, Italy); Benedetta
Sorvillo and Giulia Sala (University of Pisa, Italy); Soren Boysen (University of Calgary, Canada); Francesca
Bindi, Francesca Bonelli, and Micaela Sgorbini (University of Pisa, Italy)

114 Reliability of a Digital Stethoscope Associated with Phonocardiography for Cardiac Auscultation in Dogs
Lisa Alibrandi (Sant’Anna School of Advanced Studies, Italy & Veterinary Science, University of Pisa, Italy);
Nicole Parrucci, Giovanni Grosso, Rosalba Tognetti, and Tommaso Vezzosi (University of Pisa, Italy)

115 Applicability of Two-Dimensional Shear Wave Elastography for Assessing Hepatic Stiffness in Dogs with
Right-Sided Congestive Heart Failure
Caterina Puccinelli, Pelligra Tina, Tommaso Vezzosi, and Simonetta Citi (University of Pisa, Italy)

116 Smart Textile Biotechnology for ECG Monitoring in Minipigs: a Validation Study
Aurora Paganelli (Scuola Superiore Sant’Anna di Pisa, Italy); Emma Tognetti (University of Pisa, Italy);
Martina Felici (University of Bologna, Italy); Antonio Lanata (University of Florence, Italy); Fabio Anastasio
Recchia (National Research Council, Italy); Angelo Gazzano and Micaela Sgorbini (University of Pisa, Italy)

117 Electrocardiographic Recording and Sharing Using Digital Devices in Equids
Chiara Bozzola, Lorenzo Schinardi, and Enrica Zucca (University of Milano, Italy)

118 Pilot Study for the Feasibility of Deep Photoacoustic Imaging in Pig Bladder Throughout Developed Laser
Catheter Consumable
Chiara Di Franco (CNR-Institute of Clinical Physiology, National Research Council, Pisa & University of
Pisa, Italy); Paolo Armanetti (Institute of Clinical Physiology, Italian National Research Council, Italy); Cosimo
Trono (Istituto di Fisica Applicata Nella Carrara CNR-IFAC, Italy); Jose Jithin (FUJIF ILM Visua [So nics,
Amsterdam, Belgium); Mauro Comes Franchini (University of Bologna, Italy); Massimo Alfano (Division of
Experimental Oncology Unit of Urology Ospedale San Raffaele, Italy); Luca Menichetti (National Council of
Research, Institute of Clinical Physiology, Pisa, Italy)



119 Computed Tomography (CT) Scan Measurements for the Assessment of the Appropriate Tidal Volume to
Apply in Mechanically Ventilated Rabbits Under General Anesthesia
Luca Pennasilico (University of Camerino, Italy); Elisa Silvia D’urso (Mindray company, Italy); Paolo Selleri
(Centro Veterinrio Specialistico, Italy); Caterina Di Bella (University of Camerino, Italy)

120 Validation of a Novel Technological Device for Vital Functions Monitoring in Hospitalized Dogs
Beatrice Mercaldo, Maria Chiara Alterisio, Antonio Di Loria, Jacopo Guccione, Camilla Sangiuliano, Fabiana
Micieli, Sergio Esposito, and Paolo Ciaramella (University of Naples Federico I, Italy)

Session B5 - The importance of Measurements and Indices in Cyto and Histopathology of
Tissues from Companion and Farmed Animals
Room: Room B - Le Benedettine Conference Center

121 Assessing the Health of Farmed Rainbow Trout (Oncorhynchus Mykiss): Use of an Open-Source Software
for Intestine Histology
Martina Quagliardi, Livio Galosi, Francesca Mariotti, Alessandra Roncarati, and Gian Enrico Magi (University
of Camerino, Italy)

122 Measurement of Intestinal Morphology, Growth Rate, and Immunity Response in Nile Tilapia (Oreochromis
Niloticus) Fed with Slab51 Probiotic Mixture
Danilo De Bellis, Lucia Biagini, and Sara Berardi (University of Camerino, Italy); Mateo Espejo Valencia
and Gilberto Gonzalez Aguirre (Universidad Tecnologica de Pereira, Colombia); Giacomo Rossi (University of
Camerino, Italy)

123 Reference Intervals and Innovative Parameters Using Sysmex XN-2000V in Horses
Chiara Masci (University of Camerino, Italy); Caterina Fani (CDVet, Italy); Martina Quagliardi, Giacomo
Rossi, and Alessandra Gavazza (University of Camerino, Italy)

124 Morphometric and Histopathological Evaluation of Chickens’ Immune Organs Following in-Ovo Probiotic
and Postbiotic Administration
Lucia Biagini, Livio Galosi, Danilo De Bellis, Valentina Grifantini, Subeide Mari, and Giacomo Rossi
(University of Camerino, Italy)

125 A New Approach to Evaluate Veterinary Histopathological Tissue Sample with Image and Ultrasound
Data

Giacomo Rossi (University of Camerino, Italy); Marton Csaba Mezei, Ilaria Benedetti and Fabrizia Auletta,

and Calogero Maria Oddo (Scuola Superiore Sant’Anna, Italy); Alessandra Gavazza (University of Camerino,
Italy)

126 Digital Immunohistochemical Quantification of Neu5Gc Expression in Canine Intestinal Biopsies and Its
Correlation with Colitis Severity
Maria Chiara Muollo, Lucia Biagini, Daniele Tomassoni, Vincenzo Bellitto, Danilo De Bellis, and Giacomo
Rossi (University of Camerino, Italy)

Session C6 - Application of Measurement Concepts in Veterinary Microbiology and Infectious
Diseases
Room: Room C - Le Benedettine Conference Center

127 Prevalence and Antimicrobial Resistance Profiles of Bacteria Recovered from Wounds of Stray Dogs and
Cats Before and After Washing with Sterile Physiological Solution
Francesca Paola Nocera, Sinem Arslan, Rossana Schena, and Francesca Pizzano (University of Naples
Federico 1, Italy); Cristina Di Palma (Azienda Sanitaria Locale Napoli 3 Sud, Italy); Silvia Cappiello and
Marina Pompameo (Veterinary Hospital, ASL Napoli 1 Centro, Italy); Barbara Lamagna, and Luisa De Martino
(University of Naples Federico II, Italy)

128 Methodological Framework to Study the Antibiotic Resistance Evolvability of Pathogenic Staphylococcal
Species
Elisa Rampacci, Tommaso Felicetti, Francesco Birettoni, Rolando Arcelli, Riccardo Zelli, Stefano Sabatini,
and Fabrizio Passamonti (University of Perugia, Italy)



129 Challenges in Measuring the Antimicrobial Activity of Natural Compounds in in Vitro Tests
Valentina Stefanetti, Elisa Rampacci, Patrizia Casagrande Proietti, David Ranucci, and Fabrizio Passamonti
(University of Perugia, Italy)
130 Proposal of a Risk-Based Approach for Defining the Calibration Frequency of Remote Temperature
Sensors in Use at the Laboratories of Istituto Zooprofilattico Sperimentale Delle Venezie (IZS Ve)
Silvia Benato, Laura Trevisan, Riccardo Muliari, Paola Carnieletto, Lavinia Guerra, and Laura Zanovello
(Istituto Zooprofilattico Sperimentale delle Venezie, Italy)

131 Development of an Autogenous Dip Vaccine Against Furunculosis (Aeromonas Salmonicida) as Tool for
Animal Precision Medicine and Management: Preliminary Data
Giulio Severi, Martina Pellegrini, Giulia Vita, Chiara Ovidi, Silvia Cardaioli, Massimo Bugatti, and Monica
Cagiola (IZSUM, Italy); Ciro Castellano (Eredi Silvio Rossi, Italy); Antonella Di Paolo (Istituto Zooprofilattico
sperimentale dell’Umbria e delle Marche Togo Rosati, Italy); Laura Boriani, Eleonora Radicchi, Rosario Liberti,
Lucia Anzalone, Martina Torricelli, and Francesco Agnetti (IZSUM, Italy)

Session C7 - Radio Frequency Technologies for Animal Identification and Tracking
Room: Room C - Le Benedettine Conference Center

133 RFID-Enabled Smart Livestock Management Systems
Debi Dutta, Marcello Mele, and Filippo Costa (University of Pisa, Italy)

134 Battery-Less Implantable Wireless Sensor for Proactive Fever Monitoring in Livestock
Nicoletta Panunzio (University of Rome Tor Vergata, Italy); Carolina Miozzi (University of Rome "Tor
Vergata", Italy & Radio6ense Srl, Italy); Gaetano Marrocco (University of Rome Tor Vergata, Italy)
135 UHF-RFID Localization for Sheep Monitoring in Milking Parlour
Alice Buffi, Luca Turini, Gianluca Caposciutti, Mirko Marracci, Bernardo Tellini, and Marcello Mele (University
of Pisa, Italy)
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Both behavioural and physiological parameters are commonly utilized in welfare assessment, although their combination
sometimes shows discrepancies. This study aimed to understand if a correlation exists between behavioural stress signs
and physiological parameters commonly used in dog welfare assessment.

Sixty-seven caregiver-dog dyads were involved. All the dogs (41 females and 26 males) were healthy, with a mean age
of 6.0 + 3.2 years (min=1; max=14) and belonging to various breeds.

All dyads underwent the Strange Situation Procedure (SSP), a mildly stressing procedure, in which the occurrence of 11
stress behaviours (shaking, nose/lip licking, paw lifting, self-scratching/grooming, yawning, whining/yelping, barking,
stretching, escape attempts, locomotion and door sniffing) and the total duration of locomotion were recorded. Seven
minutes after SSP (T1), a mock veterinary visit was carried out, in which salivary samples, heart rate, blood pressure and
body temperature were collected from each dog. Salivary samples collected before (T0) and after the test (T1) were used
to measure delta cortisol levels. A Spearman’s Correlation test (p<0.05) was used to assess possible relationships between
behavioural, physiological and hormonal parameters; and a Mann-Whitney U test (p<0.05) to compare body temperature
between different seasons.

No significant difference (p>0.05) in body temperature was found between dogs tested with higher (April-September;
mean 39.0°C) and lower (October-March; mean 38.7°C) environmental temperatures, so data on body temperature were
merged in one group. Delta salivary cortisol concentrations (T1-T0) were calculated, the median value resulting in 0.024
ng/mL, while the median occurrence of stress signals was 72 (min=21; max=287).

According to the Spearman’s correlation test body temperature showed a fairly positive association with both stress
signals (Rho=0.29, p<0.05) and delta cortisol concentrations (Rho=0.28, p<0.05).

Based on the results obtained, the higher occurrence of stress signals and higher cortisol delta values are associated with
increased body temperature. Body temperature, whether as one of multiple physiological indicators or as the only measure
obtained with infrared cameras, is sometimes utilized in stress assessment when a non-invasive approach is required, such
as in zoo or wildlife contexts. Our results support the use of body temperature as one of the key stress indicators, especially
combined with other indicators, and suggest the potential of infrared thermography as a non-invasive tool for real-time
evaluation of the subject’s welfare status.

Given the growing interest in this technology for pets and the many variables influencing its effects beyond stress, further
research remains crucial.
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Animal-Assisted Interventions (AAls) are increasingly used in healthcare settings as an innovative tool to improve elderly
wellbeing. This study evaluates the impact of an Animal-Assisted Education project (within the In-Habit H2020 project
GA n. 869227) on quality of life, sleep patterns, and stress markers in elderly people residents in two nursing homes,
while also assessing the welfare of involved dogs and the possible correlations of endocrine parameters between dogs and
their handlers.

Nineteen elderly participants (mean age 81.7 years old, 14 female) and nine dog-handler dyads (dogs’ mean age 7.4 years
old, 6 female 55.5% mixed breed; handlers’ mean age 52.6 all female) were included and monitored at baseline, mid-
study, and study completion, in all cases before and after the session. For elderly, quality of life and sleep were assessed
through validated questionnaires (Psychological General Wellbeing Index; Pittsburgh Sleep Quality Index) and wearable
devices (smartwatch Fitbit ® Alta); salivary cortisol and oxytocin concentrations were measured in elderly as well as in
dogs’ handlers. Canine welfare was monitored through physiological (heart rate, blood pressure, respiratory rate, rectal
temperature), and endocrine parameters (salivary cortisol and oxytocin concentrations).

Statistical analysis comprised descriptive statistics, Wilcoxon rank test, and Friedman test, with a significance level set at
p<0.05.

Results in elders indicated a significant improvement in perceived quality of life (p=0.029) and sleep duration (Total
Sleep Time) (p=0.009), although sleep efficiency decreased (p=0.017). Salivary cortisol levels significantly decreased in
elderly participants after sessions (p=0.004 at project end) and through the project (p=0.023 from baseline to mid-study).
Dogs also exhibited a significant reduction in salivary cortisol levels post-session (p=0.011 at mid-study) and through the
project (p=0.028 from baseline to mid-study), while physiological parameters remained stable after sessions. Handlers'
cortisol concentrations significantly decreased post-session (p=0.011 at follow-up; p=0.043 at project end). No significant
correlation was found between handlers and dogs cortisol levels.

These findings suggest that AAls can enhance psychological wellbeing and sleep quality in elderly participants, while
ensuring the welfare of dogs. The reduction in cortisol levels in elderly participants, dogs and their handlers indicates a
positive stress-mitigating effect of the intervention. The stable physiological parameters in dogs further suggest that AAls
did not induce stress in the canine participants. The lack of physiological synchrony between handlers and their dogs
might be due to the small sample size. Future studies should explore larger, gender-balanced samples and additional
endocrine methods for assessing wellbeing dynamics in human-animal interactions.

' carmen.borrelli@phd.unipi.it
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Few studies have reported the effects of Positive Reinforcement Training (PRT) on the physiological/emotional states of
horses. Heart Rate Variability (HRV) is considered a measure of the emotional state in animals [1], and in horses, HRV
has been extrapolated from ECGs recorded using smart textile technology [2, 3]. This study aimed to determine the
physiological/emotional states of horses during PRT using three HRV parameters, namely RMSSD (root mean square of
successive RR interval differences, ms), LF/HF (ratio of LF to HF power) and SampEn (sample entropy), detected by
smart textiles.

Thirty-four healthy horses were trained to touch a target using PRT. Training sessions lasted from 5 to 15 minutes. The
time the horses spent looking at the target/trainer was recorded and converted into percentages of the total training time.
Baseline and training session(s) ECGs were recorded using smart textiles and the HRV parameters were extrapolated.
Changes in HRV parameters between baseline and training were calculated, with values > 100 and <100 indicating an
increase and decrease in HRV values during training, respectively. Wilcoxon rank-sum test and Spearman’s correlation
were used to test for differences in changes in HRV parameters in horses that spent more time looking at the target/trainer
and the relationship between the time the horses spent looking at the target/trainer and the changes in HRV parameters
(significant p-value < 0.05).

85 % of the horses (29/34) looked more at the target and 15% of the horses (5/34) looked more at the trainer, with changes
in HRV parameters of 161 = 30 and 75 £ 13 (mean = SEM) for RMSSD, 210 + 43 and 242 + 100 (mean + SEM) for
LF/HF, and 102 + 8 and 146 + 26 (mean + SEM) for SampEn, respectively. No significant differences were found in the
changes in HRV parameters between horses that spent more time looking at the target/trainer. A moderately positive
significant correlation was found between the time the horses spent looking at the trainer and the change in SampEn (rho
=0.40, p=0.019), with SampEn increasing the longer the horses looked at the trainer. Our results suggest that individual
horses may have felt calmer (i.e., had higher SampEn) during training when looking at the trainer, in line with the literature
[4, 5]. This is the first study to use smart textiles during PRT in horses to assess their physiological/emotional state.

[1] E. von Borell, J. Langbein, G. Després, S. Hansen, C. Leterrier, J. Marchant, R. Marchant-Forde, M. Minero, E. Mohr, A. Prunier, D. Valance, and
1. Veissier, “Heart rate variability as a measure of autonomic regulation of cardiac activity for assessing stress and welfare in farm animals — A review”,
Physiol. Behav., vol. 92, pp. 293-316, 2007.

[2] C. Scopa, E. Palagi, C. Sighieri, and P. Baragli, “Physiological outcomes of calming behaviors support the resilience hypothesis in horses”, Sci.
Rep., vol. 8, pp. 1-9, 2018.

[3] M. Felici, A. R. Reddon, V. Maglieri, A. Lanata, P. Baragli, “Heart and brain: Change in cardiac entropy is related to lateralised visual inspection
in horses”, PLoS ONE, vol. 18, pp. 1-8, 2023.

[4] C. Sankey, M.-A. Richard-Yris, S. Henry, C. Fureix, F. Nassur, and M. Hausberger, “Reinforcement as a mediator of the perception of humans by
horses (Equus caballus)”, Anim. Cogn., vol. 13, pp. 753-764, 2010.

[51 S. Briefer Freymond, E. F. Briefer, A. Zollinger, Y. Gindrat-von Allmen, C. Wyss, and I. Bachmann, “Behaviour of horses in a judgment bias test
associated with positive or negative reinforcement”, Appl. Anim. Behav. Sci., vol. 158, pp. 34-45,2014.
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Body condition is an important indicator of a dog's energy balance, affecting its performance and well-being, especially
for athletic dogs like sled dogs. Proper body condition is essential for maintaining health, and meeting the high metabolic
demands of intense exercise, such as the activity endured by sled dogs engaged in prolonged training and long-distance
competitions (Figure 1). An effective method to assess a dog's ideal weight is by combining the Body Condition Score
(BCS) with direct weight measurements
[1]. This study aimed to validate the BCS
~.___.— - system and investigate its correlation with
A.Me. SV objective measurements obtained through
—"Wmmi‘f‘ ultrasonography and plicometry in 27 Si-
m . berian Huskies (16 males, 11 females, aged
1-12 years, mean: 5) from three Italian sled
dog teams. BCS evaluations were con-
ducted using a 9-point scale by five inde-
pendent evaluators in a double-blind pro-
cedure. BW (body weight) and anthropo-
metric parameters were measured, includ-
ing height at withers, chest girth, pelvic cir-
cumference, hock-to-stifle length, occipi-
tal-to-tail length, skull length and circum-
ference, carpal pad-olecranon distance, tarsal pad-
heel distance. The following anthropometric values were calculated: BMI (body mass index) and %BF (body fat) [2].
Subcutaneous fat thickness was measured using ultrasonography on 4 (chest, flank, thigh, and lumbar) and plicometry on
5 anatomical sites (thorax, flank, lumbar, chest, and stifle) [3]. Statistical tests, including Krippendorff's alpha (Ka)) and
generalized linear models, were used to assess BCS reliability, validity, and its associations with other measurements.
Analyses were performed using SPSS 25.0, with significance set at p < 0.05. Intra-observer agreement for BCS values
was substantial (Ko=0.734), while inter-observer agreement was moderate (Ka=0.564). BCS showed a positive associa-
tion with chest girth (p=0.025), BMI (p=0.014), and plicometry of the chest (p=0.003) and stifle (p=0.036). A negative
association was found between BCS and breast plicometry (p=0.017). The strongest correlation with BCS was found in
the anthropometric measurements obtained through plicometry (p<0.001), followed by BMI and stifle (p=0.018). Ultra-
sonography did not show a significant relationship with BCS. These findings support the validity and reliability of BCS
as an assessment tool for sled dogs, with significant associations found between BCS and plicometry. Further research is
needed to refine objective measurement techniques and explore their impact on sled dog welfare and performance.

Figure 1 — Sled Dog competition, captured by Dr. Lucia Ramera

[1] International Sled Dog Veterinary Medical Association “Body Condition Score Guidelines” 2021.
[2] Mawby et al. “Comparison of various methods for estimating body fat in dogs,” J.Am.Anim.Hosp.Assoc, 2004.
[3] Payan-Carreira et al. “In vivo assessment of subcutaneous fat in dogs by real-time ultrasonography and image analysis” ActaVet.Scand., 2016.
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Heatmap The observation of horse behaviour offers im-

--- = portant understanding into their state, making it a

e I B -=- — ---- - key indicator of their welfare. Among these be-
g - = haviours, sleep is particularly important due to its
J— critical biological role in recovery and its cogni-

07:50:00 -

- tive function in memory consolidation [1]. As-
y e ] m:  sessing lying behaviour is an essential aspect of
equine welfare evaluation, as horses generally
tend to sleep shortly after lying down [3]. As prey
animals, horses typically spend between 4 to 15
hours per day to standing rest, while the time spent
: lying down can range from minutes to several
non b NEEW W oW, W wm.om hours [2]. On average, adult horses spent about
ggEeEEEsEEEsEEEEEEEE R g8 LR EE 80% of their resting time standing [4]. Moreover,
monitoring additional behaviours such as access to
Figure 1 — Heatmap of the time spent lying down from May 28 to drinking water and feeding time can provide fur-
June 25 predicted by our computer vision model ther information into their welfare. However, di-
rectly observing these behaviours, whether in per-
son or via video recordings, can be time-consuming, especially since horses spend only a small portion of their day lying
down or drinking. To improve daily management, computer vision technology offers automated methods to interpret and
analyze visual data in animal environments [5]. Utilizing methods from image processing and machine learning, com-
puter vision can extract meaningful data and improve the understanding of animal behaviours.
This study investigates the use of a deep learning-based computer vision system to identify the behaviours of individual
stabled horses. The initial step involved fine-tuning a pre-trained YOLO architecture to recognize specific behaviours,
such as lying, active standing, non-active standing, and drinking, for a single horse housed in a closed box. Object detec-
tion methods were used to identify lying and standing behaviours, while pose estimation techniques were utilized to detect
drinking activity. To differentiate between active and non-active standing, a pixel-based threshold was applied. The sys-
tem was then utilized for continuous monitoring over one month, generating a 24-hour time budget for the horse.
The performance of the model was evaluated using precision-recall curves and by comparing its behaviour classifications
with manual annotations of the same video data. The system demonstrated an 86% accuracy in behaviour identification
relative to human labelling. In conclusion, the technology presented in this study allows real-time recognition and pro-
vides valuable information on the welfare of monitored animals. The results highlight the potential of this approach for

improving the monitoring and understanding of horse behaviour.
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[17 L. Greening and S. McBride, ‘A Review of Equine Sleep: Implications for Equine Welfare’, Front Vet Sci, vol. 9,
p- 916737, Aug. 2022, doi: 10.3389/fvets.2022.916737.

[2] E.L.T.Chung, N. H. Khairuddin, T. R. P. T. Azizan, and L. Adamu, ‘Sleeping patterns of horses in selected local
horse stables in Malaysia’, Journal of Veterinary Behavior, vol. 26, pp. 1-4, Jul. 2018, doi:
10.1016/j.jveb.2018.03.014.

[3] U. Auer, Z. Kelemen, V. Engl, and F. Jenner, ‘Activity Time Budgets—A Potential Tool to Monitor Equine Wel-
fare?’, Animals (Basel), vol. 11, no. 3, p. 850, Mar. 2021, doi: 10.3390/ani11030850.

[4] C.DuBois, E. Zakrajsek, D. B. Haley, and K. Merkies, ‘Validation of triaxial accelerometers to measure the lying
behaviour of adult domestic horses’, Animal, vol. 9, no. 1, pp. 110-114, Jan. 2015, doi:
10.1017/S175173111400247X.

[5] P.Kumar, S. Luo, and K. Shaukat, ‘A Comprehensive Review of Deep Learning Approaches for Animal Detection
on Video Data’, IJACSA, vol. 14, no. 11, 2023, doi: 10.14569/1JACSA.2023.01411144.
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Saanen-12 Goats milk is known for its healthy quality properties and the
5 lower amount of asl-casein led to milk goat suitable for
25 . children and allergenic people. Unlike dairy cows, the

adoption of advanced technologies, such as automatic milking
systems, remains limited in goat herds, particularly in rural
areas where goats are commonly raised. Milk yields are
recorded by hand, making it time-consuming and error prone.
05 As a result, few test day are available in goat lactations.

Milk yield [Kg]

Week The analysis of lactation curve shape has been shown to be
useful for technicians and farmers to understand the evolution
Figure 1. Fitting of Wood and Milkbot equation on Saanen of milk yields and support management decisions. Lactation

goat data. curve models have not yet been explored in goats opposed to

dairy cows where lactation curve model have been adopted by
the entire industry. The aim of our work was delivery a more analytic approach in goats breeding comparing the
performance of two mathametical equations - Wood (1) and Milkbot (2) - in fitting the lactation curves shape of Saanen
goats. The Wood equation is based on an incomplete gamma function and comprises three key parameters: scale (a), ramp
(b), and declining slope (c¢). The MilkBot model, on the other hand, is an exponential equation and incorporates an
additional parameter (decay, d) compared to Wood, enhancing its ability to capture the slope of lactation.

Y(t) = atPe=¢t 0

c—t
Y(t)=a<1—ezb>e‘dt 2

The analysis was performed on 1024 observations from 248 Saanen goats with parity order equal two and reared in three
herds in Southern Italy. The available data contain 19 numeric variables referring to 1) milk yield, 2) milk quality and 3)
milk coagulation. The preprocessing analysis was performed in R version 4.1.2. Performance of the final models was
evaluated using the coefficient of determination (R? (3)).

SSres

R*=1-
SStot

3)

Wood's model performed slightly better on Saanen with R? = 0.60, comparedo to Milkbot with R? = 0.52, illustrating the
ability of two models to fit goats daily milk production. These results encourage adopting a more analytical approaches
to goat to obtain in-depth phenotypes on their milk productive capacity. Although, Milkbot model performed slightly
worse, it directly provides information on the loss of productivity capacity which can be converted into a measure of
persistency. In conclusion, the final aim was promoting the use of more analytic approach in goats breeding.
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Antimicrobial resistance is a global health threat and creates the urgency to reduce antimicrobial use (AMU) [1]. Dry cow
therapy (DCT) is a major contributor to AMU, and implementing selective treatment at dry-off can therefore significantly
reduce AMU on dairy farms. Selective dry cow therapy (SDCT) can be applied effectively without increasing the risk of
intramammary infections (IMI) during the dry-off period, but its success depends on accurately identifying infected cows
[2-3]. Selection methods such as algorithms based on farm data (e.g., somatic cell count (SCC), mastitis history, cow
age), show weak correlations with IMI status and while bacteriological analysis is more accurate, it is also costly and
labor-intensive [4-5]. Improving selection accuracy is essential to optimize SDCT outcomes, reduce AMU, and ensure
animal welfare. The aim of the study was to test the performance of machine learning (ML) algorithms in classifying IMI
status at dry-off using data available at the farm level, including both traditional farm data and sensor-derived features.
We utilized Dairy Herd Improvement data collected at recurring intervals (approximately every 35 days), including SCC,
fat and protein levels and milk yield. Additional data sources included farm records (mastitis history and parity), collar
sensors data (rumination and feeding time), and milking parlour sensor data (average milk flux, peak milk flux, and the
percentage of time at low milk flux). Bacteriological quarter milk samples were collected from 310 cows before drying
off to determine IMI status. We developed and trained six supervised ML models—Ilogistic regression, decision tree,
random forest, light gradient-boosting machine (LightGBM), naive Bayes, and neural networks—to predict the infection
status of cows (infected or not infected). To comprehensively assess model performance, we evaluated algorithms with
all data and excluding sensor data to determine the impact of sensor-derived features on classification accuracy. In our
preliminary results, accuracy ranged from 53% to 71%, with the best-performing algorithm using sensor data being
Random Forest (69% accuracy), while the best-performing algorithm without sensor data was LightGBM (71% accuracy).
The traditional algorithm tested on our dataset achieved an accuracy of 58%. Despite marginal improvement compared
to the traditional algorithm, ML models show potential for enhancing IMI detection in SDCT using farm data and sensor-
derived features. While bacteriological analysis remains the gold standard, ML-based approaches could offer an improved
alternative to traditional selection methods. With further refinement, these models may become valuable tools for reducing
AMU while maintaining udder health.

Research funded by the Italian Ministry of Health, project number RC IZSVE 01/22

[1] A. Aidara-Kane, F. J. Angulo, J. M. Conly, Y. Minato, E. K. Silbergeld, S. A. McEwen, P. J. Collignon, and WHO Guideline Development Group.
“World Health Organization (WHO) guidelines on use of medically important antimicrobials in food-producing animals”, Antimicrob Resist In, vol. 7,
pp. 7. 2018.

[2] A. Bradley, S. De Vliegher, M. Farre, L. M. Jimenez, T. Peters, E. S. de Leemput, and T. van Werven. “Pan-European agreement on dry cow
therapy”, Vet Rec, vol. 182, pp. 637-637. 2018.
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for Elimination and Prevention of Intramammary Infections During the Dry Period: A Systematic Review and Meta-Analysis”, Front Vet Sci, vol. 8,
pp. 688450. 2021.
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S The challenges of the sustainability in the dairy cat-
rse § - tle sector involve milk yield and milk quality levels, cow

o True

health and wellbeing, efficient resource use, and emissions
reduction. To this regard, in the recent years, several steps
forward have been made to increase the production per
lactation of the individual animal by working on the ge-
netic selection, on feeding, increasing animal welfare and
the quality of the housing environment. Many of these ac-
tions are related to daily management decisions that the
farmer, nowadays, can undertake with the help of com-
mercial management tools or decision-support systems of-
ten associated with sensors or technologies that allow real-
time monitoring of the production and health status of the
individual animal [1]. Furthermore, the growing wide-
spread of automatic milking systems and electronics milk-
ing parlours provide farmers and technicians with contin-
uous series of de-tailed data useful to assess health condi-
tions and evaluate parameters connected to the milk qual-
ity and quantity [2]. But, while most of the recent studies
o 100 200 investigated models primarily focusing on the prediction
of the daily milk yield for the running lactation period one
Figure 1 — Classification plot of the lactation curves in a of the still open matters involves the prediction of cow
2-dimension space for the KNN method. productivity in future lactation periods [3]. This aspect is
particularly important in the first years of life of cows, be-
cause as is well known, the first lactation usually has a lower production compared to subsequent lactations [4], and for
a farmer it is important to know, as soon as possible if, compared to the other animals in the herd, a specific animal will
have, on a long term, high, medium or low milk productivity [5]. In the study, firstly two supervised learning methods,
i.e., Super Vector Machine and K-Nearest Neighbors, have been applied to a large dataset of 720 complete lactations,
with the object to train machine learning tools for the classification between first and second lactation (see Figure 1).
Then, for those cows having available the data of first and second lactation curve, the two classification methods have
been trained and tested for the attribution of the second lactation productivity level (i.e., low, medium or high) starting
from the data of the first lactation. The classification methods reached accuracy values ranging from 70% to 73%. These
values seem very encouraging and indicate that the predictors selected, despite their simplicity, look very promising and
could pave the way for the definition of enhanced future models.

100

Dimension 1
o

-100

=200
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EfficientNetBO Timely and accurate detection of ovine pulmonary
diseases is essential for maintaining healthy flocks and op-
timizing farm productivity, yet traditional meat inspection

Confusion Matrix - Test Set (Normalized)

HEALTHY LUNGS 011 0.0 028 0s methods often struggle with challenges such as human er-
ror, time constraints, and limited detection of early-stage
NFLAMMATION | 0.07 o7 014 009 06 infections [1]. Consequently, proactive screening of pul-

monary infections at the slaughterhouse provides a precise

comasnc i S < o 04 assessment of lung health, enabling prompt, targeted treat-
ments that limit the spread of infection, reduce animal mor-

True label

02 tality, enhance production outcomes, and promote animal

NDETERMINED | 0.36 012 0.02 050 :
! ' ’ well-being [2].
& > < P In this study, we propose a real-time classification
S Q) S . . .
il & & system designed to differentiate between healthy lungs and
& & s

those affected by inflammatory and neoplastic pulmonary
pathologies in sheep. Our approach leverages Al-powered

. . ) ) Convolutional Neural Network (CNN) models integrated
Figure 1 - Diagnostic performance of EfficientNetBO0 for the iy edge computing solutions, utilizing devices such as

detec;tion of sheep lung pathologies across four different cat- o NVIDIA Jetson Nano and the Raspberry Pi 5 for real-
CgOorIes. time inference.

A total of 1160 JPEG images with different augmentation techniques such as rotation, zoom, and flipping were
analyzed using four convolutional neural networks (CNNs) - EfficientNetB0, VGG16, VGG19, and ResNet50, - to clas-
sify lung conditions into four categories: healthy, inflammation, neoplastic, and macroscopically undetermined.

Among the tested models, EfficientNetBO demonstrated superior classification performance, achieving better pre-
cision, recall, and F1-score compared to the other architectures, demonstrating its robust ability to detect and classify lung
conditions. While the model shows promising performance across most categories, further improvements - such as cor-
roborating results with histopathological diagnoses and expanding the training dataset to include more diverse samples -
are recommended to further refine the model’s accuracy, particularly in ambiguous or borderline presentations.

By automating macroscopic lung examinations, this Al-driven solution significantly improves diagnostic efficiency
and timeliness by providing a reliable and scalable method for automating the macroscopic detection of lung diseases in
sheep, ultimately enhancing animal care and driving improved production performance.

Predicted label

[1] P. R. Scott, M. P. Dagleish, and C. Cousens, “Development of superficial lung lesions monitored on farm by serial ultrasonographic examination in
sheep with lesions confirmed as ovine pulmonary adenocarcinoma at necropsy,” Irish Vet. J., vol. 71, pp. 1-9, 2018.
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The process of parturition in cattle can present significant
challenges, particularly when it comes to determining the most
appropriate delivery method [1]. Accurate assessment of pelvic
diameter is crucial in deciding whether to proceed with a C-section
or allow for natural delivery in the cow [2,3]. Traditional methods
/ of pelvic measurement it’s not doable at the end of gestation. This
connection cables /, / > \ study proposes a non-invasive approach using measurements of
(inside the glove) W/ the calf leg distal bone diameters to predict pelvic diameter and
' ‘ guide delivery decisions.

The ultimate aim of the work presented in this study is to
evaluate the effectiveness of using calf carpus measurements
during calving to assess pelvic diameter and make informed
decisions on whether to proceed with a caesarean or natural
delivery. To do this, this work presents the study and prototype
realisation of a sensorised glove, equipped with two mutually
coupled copper coils of an appropriate shape positioned on the
fingertip of the index finger and thumb finger of the hand as shown
in Figure 1. By measuring the mutual coupling of the coils, it is
possible to estimate the reciprocal distance of the central points of
the coils themselves and thus indirectly derive the diameter of the
object enclosed between the thumb and index finger of the hand
(i.e. the calf carpus). In the first part of the paper, we study through
the method of partial mutual inductances the mutual coupling behaviour as the mutual position of the turns changes,
including the angle and the distance between them, in order to assess the sensitivity of the proposed method and to
optimise the shape of the turns adopted.

Once the theoretical study was completed, a laboratory prototype was realised to verify through measurements the
effectiveness of what was proposed. A series of diameter measurements of known objects was carried out and compared
with the diameter estimate obtained from the sensorised glove, to assess its reliability and effectiveness.

Future developments of the work include the field study on a sample of Holstein-Frisian pregnant cows in a
controlled environment, measuring the carpus diameter of calves at different stages of parturition using the proposed
system and subsequently measuring the corresponding pelvic diameters. An analysis of the data will be performed to
identify correlations between leg distal bone and pelvic diameters, respectively, in order to establish a threshold carpal
diameter for predicting the need for a caesarean section.

[1] A. Naazie, M. M. Makarechian, R. T. Berg — “Genetic, phenotypic, and environmental parameter estimates of calving difficulty, weight, and
measures of pelvic size in beef heifers” - Journal of Animal Science, Volume 69, Issue 12, December 1991, Pages 4793—4800;

[2] Z.Nogalski — “Relations between the course of parturition, body weights and measurements of Holstein-Friesian calves” Czech Journal Anim. Sci.,
Volume 48, Year 2003 (2), Pages 51-59;

[3] A.Naazie, M. Makarechian, R. T. Berg — “Factors Influencing Calving Difficulty in Beef Heifers” - Journal of Animal Science, Volume 67, Issue
12, December 1989, Pages 3243-3249;
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The main pregnancy test method for cows is rectal palpation. Rectal palpation requires cow's restriction in headlocks for
hours and may result in physiological and behavioural changes that are typical of a stress response [1, 2]. Today, the
absence of stress responses is accepted as an indicator of welfare in animals. The rectal method is a tied invasive exami-
nation that disrupts the cow’s routine, potentially affecting its well-being and welfare [3, 4]. The objective of this study
was to evaluate whether a milk- based pregnancy test improves cow welfare compared to rectal palpation in dairy farms.
We use assays for detecting pregnancy-associated glycoprotein (PAG) on milk originating from the embryonic tropho-
blast by using a quantitative milk Elisa [Milk Pregnancy Test, IDEXX].The effects on cow welfare where assessed by the
use of pedometers [neck & leg] and by use of new collecting data sensors and software [Afimilk, Afikim, Israel]. The
study was done in two large intensive dairy farms [n=1,517].Cows were divided into two groups, each tested on the same
day (42-45 post insemination) using either the milk -based or rectal palpation method .Tested parameters were measured
between two consecutive milking [8 hours]. Tested parameters were :1. Number of times locking up the cows for the rectal
examination, 2. Length of time from tying to rectal examination by the veterinarian 3. Total time that the cow was isolated
from its group. We found that the results using pregnancy milk test got less: Cow/ Steps/ Hour [p <0.05], less Time out
of their group [4-5 h,] and less tied Time [4-6 h] in the other hand we found increase in cow rest time [ 90 min. p<0.001]
Conclusion: Use of milk test pregnancy prevent unnecessary restriction and improve the cow welfare by increasing the
rest time. In addition use of this method will provide the practitioner more time to deal with real professional problems
on the farm.

[1] S .Waiblinger, C. Menke, J .Korff , A .Bucher. "Previous handling and gentle interactions affect behaviour and heart
rate of dairy ~ Cows during a veterinary procedure". Appl. Anim. Behav. Sci., 85, 31-42, 2004.

[2] T. Nakao, T. Sato, M. Moriyoshi , K. Kawata . "Plasma Cortisol response in dairy cows to vaginoscopy, genital pal-
pation per Rectum and artificial insemination". J. Vet. Ser. Med. A, 41, 16-21, 1994,

[3] C. Cagri Cingi, D. Fatih Baser, Y. Sunucu Karafakioglu , A . Fati Fidan . "Stress response in dairy cows related to
rectal Examination™.Acta Sci. Vet 40, 1053. 2012.

[4] H. Giese et al. "Influence of trans rectal palpation training on cortisol levels and heart rate variability in cows™, The-
riogenology pp. 238-244, 2018.
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The use of technological devices capable of continuously monitoring vital parameters in newborn foals could be extremely
useful fo