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The 25th congress of the Animal Science and Production Association

“Animal Production Science: Innovations and sustainability for future generation” is
under patronage of Loghi patrocini

Monopoli (BARI - ITALY),
June 13-16, 2023
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Thanks to our Session Sponsors




and also to

SUGAR
PLUS O SwysEeSm-l;




The 25% Congress of the Animal Science and Production Association (ASPA) is hosted in Monopoli (Puglia) by
the University of Bari.

The Congress is entitled "Animal Production Science: innovations and sustainability for future generations"
and returns to Puglia after its second edition which was held in Bari 47 years ago.

The congress is hosted at the charming Torre Cintola resort in Monopoli (Bari) from the 13t to the 16" June
2023, a special location also for celebrating the 50" anniversary of our association.

This edition of the ASPA congress has received a total of 467 scientific contributions: 297 oral presentations
and 170 posters have been selected. This is a very great result! The highest number of contributions of ever,
according to our best knowledge. Moreover, 24 invited lectures will be presented.

The congress has implemented concrete actions for improving its sustainability, like the dematerialization
of the posters (available through a smartphone app and on touch screen desks), the increasing of the use of
public transportations, the donation of leftover food to charities, as well as the increased the use of zero-mile
food. Moreover, the Congress opens a focus also on the role of women in Science, dedicating the congress
rooms to neglected scientists poorly celebrated but fundamental for the progress of knowledge and societal
development. Finally, a disseminated photo exhibition in the Congress rooms on Marginal Areas is a further
opportunity for attendees to deepen the knowledge of Southern Italy landscapes and their relationships
with livestock industry.

The scientific program is enriched by 23 main lectures, covering all the main topics. Many thanks for the
job to the President of the Organizing Committee, Prof. Pasquale De Palo, and to all the components. | also
wish to thank all the members of the Scientific Committee, starting from the President Prof. Angela Gabriella
D’Alessandro.

I would like to congratulate and to thank all people that have contributed to the organization of the meet-
ing and that have collaborated in reviewing the summaries. A special thanks to them for what they have done
for ASPA and for the Italian Animal Science. A special thank also to Prof. Marcello Mele, Editor-in-Chief of the
Italian Journal of Animal Science, for having contributed to the edition of the proceedings.

Nicolo Pietro Paolo Macciotta
ASPA President
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Program at a glance

C Tuesday June 13t

Room Daunia Room Peucetia | Room Messapia Room Apulia
14:30-17:00 14:30-16:00 14:30-16:30
Chicken biodiversity i footpri A in dietary feed
Sessfon O Session 02 supplementation
Session 03
!
Invited:
Cerolini Silvia _
Chairs: Chairs: Chairs:
laffaldano M., Sevi A, Zucali M.E. Calabrd S.,
Schiavone A. De Palo P.
17:00 - 17:30 ‘ Coffes break ‘
Opening
/ U / Ceremony
20:00 ‘ Welcome cocktail |
Opening Ceremony
Chairs: Nicold Pietro Paolo Macciotta, Giuseppe Pulina
17:30 institutional Addresses
18:00 Book launch and presentation “Carni e salumi: le nuove frontiera della sostenibilita” by Bernardi E., Capri E,
Pulina G, Franco Angeli Ed.
Giuseppe Pulina

President of "Carni sostenibill" Association and Full Professor of "Livestock farming ethics ond sustainabiline”
University of Sossari

18:15 Policies and perspectives of European |ivestock industry:
which rele is played by the Animal Science Cormmunity?
Paolo De Castro
Member of the EL Committee on Agriculture and Rural Development and Professor of Agricultural Economics

18:45 Mational Policies and future perspectives for livestock and animal food supply chain in Italy: is there a role for
Animal Science Cormmunity?
Giuseppe Blasi
Heod of Department of European and international Policies and Rural Development, Ministry of Agriculture,
Food Sovereignty and Forestry

19:15 ASPAand its first 50 years

Nicolé Pietro Paclo Macciotta
ASPA President

20:00 Official Opening of the 25" ASPA Congress




(Wednesday June 14"

Room Daunia

Room Peucetia

Room Messapia

Room Apulia

08:15 - 00 08:30 - TI:00 08:30 - T1:00 08:30 - 100
i I A in dietary feed Precision livestock Development
footprint ppl i ing: productis of genomics
Session 04 Session 05 efficiency in dairy cows in biodiversity
/_\ Session 06 Session 07
'PROSOL e MSD
iy S e
Invited: Ivvited: Invited: Invited:
Kuipers Abele Salem A Z. [ Julio ©. Hanotte Olivier
Chairs: Chairs: Chairs: Chairs:
Bernabucei U, Sepe L. D'Alessandro A.G., Abeni F., iese C. [ A., Clani E.
Formigoni A,
T:00 - 1:30 Coffes break
T30 - 13:30 N30 -13:30 T30 - 1345
i Advances in meat quality
footprint strategies in livestock Session 17
Session 08 systems
Sessign 09 !
@ ‘.m
1 MANGLARA NS Invited:
o Gagaoua Mohammed
Chairs: Chairs: Chairs:
Claps 5., Sandrucci A, Bonanno A., Tufarelli V. Marino R., Mele M.
13:30 - 14:30 Lunch
1430 - 1630 14:30 - 1645 1430 - 16:30 14:30 - 1630
Advances in rabbit and Genomic tools for Heat stress and cli ic app
poultry prods i resiliency resilience in livestock in animal science
Session 12 Session 13 Session 14 Session 15
Irvwited:
Invited: Invited: Lourenco Jeferson
Miglior Filippo Dahl Geoffrey E. Menezes
Chairs; Chairs; Chairs: Chairs:
Maiorano G., Trocino A. Pilla F., € i P. Braghieri A., Cozzi G. Trevisi P, Castiglioni B.
16:30 - 17:00 Coffee break
17:00 - 18:30 T7:00 - 18:05 17:00 - 12:30 T7:00 - 18:30
MNew perspective in bees’  Breeding for our future  Advances in meat quality Metagenomic approaches
production Session 17 Session 18 in animal science
Session 16 Session 19
Invited:
Cassandro Martino
Chairs: Chairs: Chairs: Chairs:
T iL, Minozzi G. = Campanile G., Martelli G, De Marchi M., Serra A. Buccioni A, Conte G.
20:30 Typical Dinner



( Thursday June 15"

Room Daunia Room Peucetia | Room Messapia Room Apulia

08:30 - 10:30 08:15 - 100 08:15-11:15 0815 - o0
Animal welfare Sustainability Advances in milk and New paradigms in animal
and health and innovation dairy products quality breeding
Session 20 in aquaculture Session 22 Session 23
Session 27
Inwited:
Lourenco Daniela
Chairs: Chairs: Chairs: Chairs:
k io M., M. C i G., Parisi G.  Di Trana A.C., Martini M. Ciampolini R., Landi V.
T:00 - 1:30 Coffes break
T30 - 1315 T30 - 1245 :30 - 13:30 T30 - 1335
Advances in rabbit L.E.O. project: the Italian Advances in milk and Genomic tools
and poultry prod h i dairy prods quality for ruminant resiliency
Session 24 for the future livestock Session 26 Session 27
Session 25 t .
Invited: Invited: Invited:
Stadnicka Katarzyna Burke Martin Di Croce Fernando
Chairs: Chairs: Chairs: Chairs;
Bovera F., Soglia F. Donda M., Negrini R. Maggiolino A., Summer A. Lasagna E., Sacchi P.
13:30 - 14:30 ' Lunch
14:30 - 16:30 1430 - 7715 1430 - 16:45 14:30 - 1830
Recent ady i feeding Precision Li } 5 i
in mammary gland gies in Iy | F ing: producti for i
biology and health systems efficiency and Session 31
Session 28 Session 29 environmental impacts
Session 30

Irwited: Invited: Invited:
Pulina Giuseppe Rose Guilherme Lecchi Cristina
Chairs: irs: O'Brien Bernardette Chairs:
Caroprese M., Lacetera N. Pinotti L., Masucci F. Chairs; Bozzi R, Pasquini M.
Mattiello 5., Neglia G.
16:30 - 17:00 | Coffes break
17:00 / / / ASPA

Assembly

20:30 | Social Dinner




C Friday June 16*"

Room Daunia

Room Peucetia

Room Messapia Room Apulia

08:30 - 10:30 08:30 - T:00 08:15 - 00 08:00 - T:00
Animal L « i feedi
and health of genomics Session 34 strategies in livestock
Sescion 32 in biodiversity systems
Session 33 Session 35
Irvited: Invited: Irwvited:
Lalo& Denis i Marek Atzori Alberto Stanislac
Chairs: Chairs: Chairs: Chairs:

Di Palo R, Santillo A,

1:00 - 1:30

T30 - 13:30
Research and

Invited:
Vial Céline
Chairs:

Salimei E., Capomaccio S.

Biffani 5., Cipolat-Gotet C. Cutrignelli M., Stefanon B.

Coffee break

T:30 - 1315 1:30 - 13:30
p it Al in dietary feed
for animal feeding ppl i
Session 37 Session 38
Chairs: Chairs:
Chiofalo B., Gasco L. Trabalza Marinueei M.,
Nudda A.

Di Francia A,, Bailoni L.

T:30 - 1315
Genomic tools for animal
resiliency and
susceptibility
Session 39

Inwited:
Vergani Andrea Mario
Chairs:
Bagnato A., Sartori C.
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ORAL SESSIONS

Tuesday, June 13" — Room Daunia
Session 01 - Chicken biodiversity

Chairs: laffaldano Nicolaia — Schiavone Achille
14:30 INVITED LECTURE

Cerolini Silvia

Advancement in conservation programs of Italian poultry genetic resources for rural development
15:00 Marelli Stefano Paolo, Zaniboni Luisa, Madeddu Manuela, Mangiagalli Maria Grazia, Tognoli Cristina,

Cerolini Silvia

Behavioural characterization of two local Italian chicken breeds.....................coveoveveveeeneeneeneninenn, 0369
15:15 Cendron Filippo, Cassandro Martino, Penasa Mauro

Copy number variants in 23 Italian local ChiCRen Dreeds .....................o.ceeneevevcnininisineeresesenn 0481
15:30 Di lorio Michele, laffaldano Nicolaia, Rusco Giusy, Antenucci Emanuele, Madeddu Manuela,

Zaniboni Luisa, Marelli Stefano Paolo, Cerolini Silvia

Phenotypic characterization of semen production and quality in Italian chicken and

BUTREY DICEUS ... 0090
15:45 Madeddu Manuela, Zaniboni Luisa, Marelli Stefano Paolo, Di lorio Michele, laffaldano Nicolaia,

Mangiagalli Maria Grazia, Cerolini Silvia

Variability in semen freezability within an Italian chicken breed .....................o.oeecveveoveveneersnerrnnen, 0115
16:00 Cappone Eleonora, Soglia Dominga, Sartore Stefano, Zambotto Valeria, Maione Sandra, Profiti Margherita,

Bongiorno Valentina, Gariglio Marta,

Cerolini Silvia, Schiavone Achille

Millefiori Piemontese, genetic characterization of an endangered local chicken breed. ......................... 0203
16:15 Piscitelli Raffaela, Zampiga Marco, Cartoni Mancinelli Alice, Brugaletta Giorgio, Castellini Cesare,

Petracci Massimiliano, Sirri Federico

Comparison of productive traits and egg quality characteristics of two Italian chicken breeds and their

crossbreeds reared in enriched-cage and free-range SYSLEIMS..............ccovevvevvveervnrnenionssissisissesssssissenees 0359
16:30 Angelucci Elisa, Mattioli Simona, Cartoni Mancinelli Alice, Dal Bosco Alessandro, Ciarelli Claudia,

Guarino Amato Monica, Failla Sebastiana, Castellini Cesare

Assessment of muscle metabolism in differently kinetic chicken genotypes using the Activity Index ... 0500
16:45 Perini Francesco, Wu Zhou, Cartoni Mancinelli Alice, Mattioli Simona, Soglia Dominga,

Schiavone Achille, Mugnai Cecilia, Castellini Cesare, Smith Jacqueline, Lasagna Emiliano

RNAseq reveals modulation of genes involved in fatty acid biosynthesis in chicken liver according to

genetic background, $ex ANA Ik .....................ccccoevuveeeeneieesiseeesece sttt 0354
17:00 Coffee Break




Chairs:

14:30

14:45

15:00

15:15

15:30

15:45

16:00

16:15

17:00

Chairs:
14:30

14:45

15:00

15:15

15:30

15:45

16:00

Tuesday, June 13* — Room Peucetia

Session 02 - Environmental Footprint

Sevi Agostino — Zucali Maddalena Enrica

Romanzin Alberto, Braidot Matteo, Sarnataro Chiara, Fabro Carla, Spanghero Mauro

In vitro rumen methane production is not affected by the feeding efficiency of donor bulls ................. 0160
Primi Riccardo, Ripert Stefano, Viola Paolo, Rossi Carlo Maria, Danieli Pier Paolo, Ronchi Bruno

Trend in management scenarios of smallholder livestock farming systems affects ecosystem services: a
landscape perspective from Campo di Segni (Lazio, Central Italy) ..............oovvioveveveoveneenenencnns 0126
Marchesini Giorgio, Fossaluzza Davide, Andrighetto Igino

Discriminating between limiting and reducing factors in dairy farms through yield gap analysis........ 0522
Xavier Vergé, Paul Robin, Nadége Edouard, Valentina Becciolini, Adam Cieslak, Malgorzata Szumacher,

Lena Fehmer, Paul Galama, Violeta Juskiene, Gitana Kadziene, Diana Ruska

Development of a screening method for GHG and NH3 measurements — First results based on a

EUFODOAI SEUGY........oeossr sttt 0460
Vaiani Sergio

An agronomic-food strategy to improve the environmental impact in terms of water saving and food
CIfICIOTICY.....ooveveeve st 0505
Karatosidi Despoina, Michailidis Georgios, Avgeris Efthimios, Symeon Georgios, Tarricone Simona

Meat quality assessment of raw meat from two Mediterranean autochthonous pig breeds reared in

SUSEAINADIC CONMILIONS............coeoeeeeeeeeeeeeeeee ettt s et ettt sttt aetns 0559
Fatica Antonella, Giovanditti Anna Concetta, Fantuz Francesco, Salimei Elisabetta

Carbon footprint of intensive vs. extensive dairy farming in Gargano areq.......................cocveveveunce. 0243
Finocchiaro Raffaella, Galluzzo Ferdinando, van Kaam Jan-Thijs, Cassandro Martino

Predicted methane emission a new breeding value for the Italian Holstein ........................cccooveunun.. 0477
Coffee Break

Tuesday, June 13" - Room Messapia

Session 03 - Advances in dietary feed supplementation

Calabro Serena — Trabalza Marinucci Massimo
Frazzini Sara, Reggi Serena, Pavlovic Radmila, Canala Benedetta, Torresani Claudia Maria,
Resca Rita, Rossi Luciana
Characterization of major algal species and their prebiotic potential......................oooeveevevenenininne. 0355
Negrini Clara, Luise Diana, Correa Federico, Amatucci Laura, Virdis Sara, Roméo Agathe,
Manzke Naiana, Trevisi Paolo
Implication of authorized level of Zn provided from different sources on the performance
and health of low and normal birth weight piglets poSt-WeAnIng....................c.vceoveneeoeeonenernennennn. 0347
Dell'Anno Matteo, Frazzini Sara, Ferri Irene, Scaglia Elena, Reggi Serena, Rossi Luciana
Dietary supplementation of Ascophyllum nodosum and Lithothamnium calcareum as functional feed
AAAILIVES fOr WEANEA PIGIELS..............oooeoeeee ettt 0339
Correa Federico, Luise Diana, Negrini Clara, Virdis Sara, Amatucci Laura, Dalcanale Simone,
Olia Alessandro, Del Zozzo Francesca, Trevisi Paolo
Effect of the administration of two phytoextracts pre-mixes compared to the pharmacological
dose of ZnO on the health, growth performance and faecal microbial profile of weaned pigs............... 0343
Ferlisi Flavia, De Ciucis Chiara Grazia, Fruscione Floriana, Mecocci Samanta, Cappelli Katia,
Razzuoli Elisabetta, Trabalza Marinucci Massimo
Antimicrobial and immunomodulatory evaluation of Olive Mill Wastewater Polyphenols for

dietary supplementation in an in vitro swine intestinal Model ........................ccooveevreervenrerrrerrnrrrennes 0132
Lanzoni Davide, Rebucci Raffaella, Cheli Federica, Baldi Antonella, Giromini Carlotta
Functional in vitro characterization of hemp seeds for nutritional applications................................ 0537

Sandrini Silvia, Perricone Vera, Cremonesi Paola, Castiglioni Bianca, Biscarini Filippo,
Parra Titos Eva R., Vittorio Francesco, Verdile Nicole, Brevini Tiziana, Savoini Giovanni, Agazzi Alessandro



16:15

17:00

Chairs:

08:15

08:45

09:00

09:15

09:30

09:45

10:00

10:15

10:30

10:45

11:00

Chairs:

08:30

09:00

09:15

Bee Giuseppe
Effect of nutrient self-supply through choice feeding on growth performance, feeding behavior .......... 0473
Coffee Break

Wednesday, June 14" — Room Daunia
Session 04 - Environmental footprint

Sponsored by IGreen Innovation

Bernabucci Umberto - Sepe Lucia

INVITED LECTURE

Kuipers Abele, Galama Paul

Innovative practices and techniques dealing with the environmental impact of livestock farms

Lunesu Mondina Francesca, Caratzu Maria Francesca, Nudda Anna, Battaccone Gianni, Pulina Giuseppe

Net carbon footprinig of Sardinia Beef Cow-Calf SYSLEM..............c.ovvvvvverereeireinsisenessssissssissisissisis 0496
Gislon Giulia, Zucali Maddalena, Bava Luciana, Marusi Maurizio, Ferrari Valentina, Finocchiaro Raffaella,
Cassandro Martino, Sandrucci Anna

Modelling GWP of milk production using technical efficiency indiCators..................oouoevvoevrcvrrcnnnnen. 0479
Finocchi Matteo, Moretti Michele, Mantino Alberto, Ripamonti Alice, Mele Marcello
GIS model application for the assessment of nitrogen emissions from Cattle.....................oeveeerveunee. 0141

Grossi Giampiero, Vitali Andrea, Evangelista Chiara, Rossi Chiara, Cesarini Francesco, Basirico Loredana,
Turriziani Giovanni, Lacetera Nicola, Bernabucci Umberto

Implementation of water footprint assessment methodology on buffalo mozzarella cheese.................. 0209
Vitali Andrea, Grossi Giampiero, Rossi Chiara, Cesarini Francesco, Evangelista Chiara, Basirico Loredana,
Turriziani Giovanni, Lacetera Nicola, Bernabucci Umberto

Cradle-to-grave life cycle assessment of buffalo mozzarella cheese.....................oeeveoeeeeoenienierrnnen, 0214
Bragaglio Andrea, Romano Elio, Cutini Maurizio, Claps Salvatore, De Palo Pasquale

Sustainability of Life Cycle Assessment (LCA) for the estimation of donkey milk environmental

IMPACE: @ CASE SEUAY ...ttt 0585
Caratzu Maria Francesca, Lunesu Mondina Francesca, Nudda Anna, Battacone Gianni, Correddu Fabio,

Massidda Andrea, Gamberoni Alberto, Pulina Giuseppe

Suckling lamb as net-zero product in Sardinian dairy SReep fArms ..................cocovvevenionineninersenenenn. 0527
Correddu Fabio, Cadau Giordana, Carta Silvia, Cesarani Alberto, Congiu Michele,

Macciotta Nicolo Pietro Paolo

Predicting enteric methane emission of dairy sheep using milk fatty acid profiles ...................c....... 0293
Cavallini Damiano, Buonaiuto Giovanni, De Matos Vettori Julio, Fusaro Isa, Formigoni Andrea

Methane emission pattern in dairy cows evaluated in automatic milking SyStem..................cc.covvueene. 0307
Coffee break

Wednesday, June 14" — Room Peucetia
Session 05 - Advances in dietary feed supplementation

Sponsored by Prosol

D'Alessandro Angela Gabriella - Formigoni Andrea

INVITED LECTURE

Salem Abdel Fattah Zeidan, Vazquez Mendoza Oscar Vicente, Elghandour Mona M.M.Y,, De Palo Pasquale,
Maggiolino Aristide

Feed additives in ruminants feeding: Update knowledge with focusing on natural additives

Greco Roberta, De Palo Pasquale, Maggiolino Aristide, Mulé Giuseppina, Ferrara Massimo

Effects of nucleotides and yeast supplementation on gut microbial population of calves...................... 0587
Sgarro Maria Federica, Vaiani Sergio, Palazzo Clemente, Di Marziantonio Pietro, Maggiolino Aristide,

De Palo Pasquale

Effect of a diatomaceous-based dietary additive on milk production, antioxidant status and immune
response during peripartum in DUFGLOES................c.veeeeeveeeeneiniriseisesisis st 0591




09:30 Foggi Giulia, Rocchetti Gabriele, Amarie Roxana Elena, Campidonico Luca, Agnolucci Monica, Gallo Antonio,
Tognocchi Monica, Silvi Alina, Buccioni Arianna, Mele Marcello
Can olive cake by-products be employed to produce silage with enhanced nutrition
CRATACETISEICS? ...ttt ettt ettt sttt ettt sttt s e s ae s asasasasans 0148
09:45 Salimei Elisabetta, Castoria Raffaello, Tremonte Patrizio, Lombardi Silvia Jane, Caturano Costantino,
laniri Giuseppe, Palmieri Davide, Conte Thomas, Fatica Antonella
Ensiled tobacco cv. Solaris biomass: chemical, microbiological, phytopathological and nutritional

CRAPACLETISEICS ...ttt ettt ettt b bbb s bt et s sttt s e 0264
10:00 Fumo Valentina, Meli Giovanna, Scicutella Federica, Invernizzi Guido

Camelina sativa and Cynara cardunculus cakes supplementation on performance

and milk composition in dairy goats during the transition Period.....................cceenernereeeniennennnn 0419
10:15 Scaglia Elena, Reggi Serena, Ferri Irene, Frazzini Sara, Dell'Anno Matteo, Rossi Luciana

Effect of milk replacer supplemented with Ascophyllum nodosum on gut health of Holstein calves....0536
10:30 Sfulcini Marta, Cattaneo Luca, Lopreiato Vincenzo, Berelli Marco, Cagnassi Enrica, Castellani Elena, Piccioli

Fiorenzo, Trevisi Erminio, Minuti Andrea
Effect of yeast supplementation with Saccharomyces Cerevisiae fermentation products (SCFP) on

performance and metabolic profile in suckling HOIStein CAlUES................c.ovvevevevervrieeieeerresnrin 0524
10:45 Amato Annalisa, Oteri Marianna, Cavallo Carmelo, Bonacci Sonia, Chiofalo Vincenzo, Liotta Luigi

Evaluation of fatty acids profile of milk produced by mid-lactating Holstein cows fed with

ENFICHEA OlIVE CARE ICL...............coeeeeeeeeeeee ettt saeen 0151
11:00 Coffee break

Wednesday, June 14" - Room Messapia
Session 06 — Precision Livestock Farming: production efficiency in dairy cows
Sponsored by MSD Animal Health

Chairs: Abeni Fabio — Pugliese Carolina
08:30 INVITED LECTURE
Giordano Julio O.
Improving dairy herd monitoring and management using automated monitoring technologies

09:00 Fiorbelli Erica, Atzori Alberto Stanislao, Tedeschi Luis, Cattellani Alessandro, Gallo Antonio

A dynamic mechanistic model to forecast the oscillatory feeding behaviour of lactating dairy cows ...0407
09:15 Zucali Maddalena, Bianchi Maria Cecilia, Gislon Giulia, Bonizzi Serena, Sandrucci Anna

How much is the environmental benefit of using Precision Livestock Farming in Italian

AAITY FATTTIS? ...ttt 0241
09:30 Confessore Andrea, Aquilani Chiara, Fuchs Patricia, Probo Massimiliano, Pauler Caren M.,

Schneider Manuel, Argenti Giovanni, Pugliese Carolina

Does age affect learning capacity and grazing activities of Holstein cows managed with

Virtual Fencing COLATS?............o.niuniiiirisieeeeee sttt ettt 0313
09:45 Abeni Fabio, Marino Rosanna, Petrera Francesca, Canevaro Greta, Richichi Mariantonietta,

Carminati Domenico, Giraffa Giorgio, Barzaghi Stefania, Benedino Dario, Tidona Flavio

Effects of different automated feeding management on milk traits and rumination time of dairy cows

UTING RO SEASOML.........es ettt 0418
10:00 Giovinazzo Simone, Brambilla Massimo, Lazzari Andrea, Bisaglia Carlo

NIR spectrophotometric investigation to highlight early signs of ketosis in dairy cows......................... 0189
10:15 Celozzi Stefania, Calcante Aldo, Pavesi Martina, Mattiello Silvana, Mazzocchi Chiara,

Corsi Stefano, Zannotti Michele, Zucali Maddalena, Battini Monica

From tie-stall to loose house with Automatic Milking Robot in dairy cow systems: economic,

production and animal Welfare IMPLICALIONS ...ttt 0530
10:30 Ranzato Giovanna, Aernouts Ben, Lora Isabella, Ben Abdelkrim Ahmed, Adriaens Ines,

Gote Martin Julius, Cozzi Giulio

Comparison of different methods to estimate dairy cows’ production potential.........................o........ 0451
10:45 Costa Angela, Cavallini Damiano, Mammi Ludovica, Visentin Giulio, Formigoni Andrea

Assessment and validation of individual water intake of dairy cows from reticular boluses................. 0274
11.00 Coffee break
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Wednesday, June 14" — Room Apulia

Session 07 — Development of genomics in biodiversity

Cecchinato Alessio — Ciani Elena

INVITED LECTURE

Hanotte Olivier

The known and unknown African cattle genomes

Chessari Giorgio, Criscione Andrea, Crepaldi Paola, Marletta Donata, Portolano Baldassare,

Biscarini Filippo, Mastrangelo Salvatore

Mapping of Heterozygosity-Rich Regions in Italian and Worldwide goat populations........................... 0064
Moscarelli Angelo, Chessari Giorgio, Tolone Marco, Criscione Andrea, Zumbo Alessandro, Rizzuto Ilaria,

Riggio Silvia, Macaluso Vito, Portolano Baldassare, Sardina Maria Teresa, Mastrangelo Salvatore

Genomic tools for the characterization of the not officially recognized livestock populations:

a case study in Mascaruna goat and Pecora Nera Sheep from SiCily .............cwvenvnvcnrinininrnininreinen. 0513
Bionda Arianna, Cortellari Matteo, Lopreiato Vincenzo, Crepaldi Paola, Chiofalo Vincenzo, Liotta Luigi

Genomic characterization of the Comune di Sicilia goat, a local Sicilian genetic resource................... 0285
Gomez Proto Guido, Mancin Enrico, Tuliozi Beniamino, Sartori Cristina, Mantovani Roberto

Genome-wide association analysis of productive traits in grey alpine cattle breed................................. 0556

Di Civita Marika, Senczuk Gabriele, Rillo Luigina, Macciocchi Alessandra, Occidente Mariaconsiglia,

Saralli Giorgio, D’Onofrio Valentina, Galli Tiziana, Persichilli Christian, Di Giovannantonio Claudio,

Pilla Fabio, Matassino Donato

Genomic profiling of several Lazio Indigenous goat breeds in the Italian context................................. 0371
Barbato Mario, De Nardo Floro, Bigi Daniele, Vajana Elia, Eufemi Elisa, Crepaldi Paola,

Ajmone Marsan Paolo, Colli Licia, Orozco-terWengel Pablo, Bruford Michael W., Russo Isa M.

Assessing signatures of selection and climate adaptation in European and African livestock ............... 0427
Somenzi Elisa, Partel Erika, Barbato Mario, Chero Osorio Ana Maria, Colli Licia, Franceschi Niccolo,

Pilla Fabio, Komjanc Matteo, Achilli Alessandro, Hauffe Heidi Christine, Ajmone Marsan Paolo

Genetic diversity and runs of homozygosity in Rendena Cattle..................oueeoeveninenenenrinrerniens 0507
Senczuk Gabriele, Di Civita Marika, Persichilli Christian, Destro Bisol Giovanni, Anagnostou Paolo,

Pilla Fabio

On the road to domestication: a preliminary comparative genomics approach to reconstruct

human and [IUEStOCR COTTEIALES.......................cooeeeeeeeeeeeeeeeeeeeeeeeee e 0568
Coffee break

Wednesday, June 14" — Room Daunia

Session 08 — Environmental Footprint

Claps Salvatore — Sandrucci Anna

Martinic Oliver, Magrin Luisa, Dante Simone, Cozzi Giulio, Gottardo Flaviana

Product Environmental Footprint (PEF) as evaluation tool of environmental sustainability

L DS CALLLE FAYTIS ...t st saees 0337
Meo Zilio David, Steri Roberto, lacurto Miriam, Cenci Francesco, La Mantia Maria Chiara,

Chiariotti Antonella

Study of Methane Emission in the Mediterranean Buffalo Through the Use of Laser

Methane Detector and its Correlation with Microbial Population from Different Matrices

Mantino Alberto, Ripamonti Alice, Tranchina Margherita, Villani Ricardo, Finocchi Matteo,

Mele Marcello

Agroforestry to support carbon-neutral dairy productions in TUSCAIY ...............oevveererverrnrnrnrnrsrninens 0553
Salimei Elisabetta, Colombo Claudio, Di Iorio Erika, Manzo Alessio, Miraglia Nicoletta,

Fatica Antonella

A holistic characterization of pasture area of Centre-South Italy ....................ccocvceoeeneenevoneneronenereenanes 0267
Berton Marco, Schiavon Stefano, Gallo Luigi

Environmental footprint of heavy pig production SYSEEML...............cc.ccvvverireoreneeneseressissiseseessisessses 0032




12:45 Benedetti Del Rio Elena, Ramanzin Maurizio, Raniolo Salvatore, Sturaro Enrico

The value of sheep transhumance for rural landscape: a GPS tracking approach .................................. 0062
13:00 Biagini Davide

Evaluate, drive and communicate the sustainability of complex systems: a proposal............................ 0269
13:15 Ghiaccio Francesca, Federiconi Alessia, Colleluori Riccardo, Canestrari Giorgia,

Palmonari Alberto

Assessment of individual dairy cows in vitro rumen methane emisSIonNs................ccceoeevverereersnsensenees 0306
13:30 Lunch

Wednesday, June 14" — Room Peucetia
Session 09 - Sustainable feeding strategies in livestock system
Sponsored by Plantamura
Chairs: Bonanno Adriana - Tufarelli Vincenzo
11:30 Mazzoleni Sharon, Tretola Marco, Luciano Alice, Ottoboni Matteo, Manoni Michele, Bee Giuseppe,

Pinotti Luciano
The use of sugary and salty food industry leftovers as alternative to cereal grains does not

affect the growth performance in growing and fiNISAING PIgS ..........c.ovevevveveeniereninisinieirsiie e ssssissenees 0107
11:45 Virdis Sara, Correa Federico, Luise Diana, Negrini Clara, Amatucci Laura, Trevisi Paolo

Different formulations of benzoic acids as strategy to replace therapeutic dose of ZnO on

health and performance 0f WEANEA PIgS................c.cvvvereuriurierieieiesere sttt 0357
12:00 Luise Diana, Correa Federico, Virdis Sara, Negrini Clara, Cestonaro Giulia, Nataloni Luigi,

Titton Greta, Sattin Eleonora, Costanzo Enrico, Trevisi Paolo
Effect of different doses of camelina cake as soybean meal substitution of growth

performance and gut Realth Of WEANEA PigS...............cocuveeriuveriusinieieieserese sttt 0353
12:15 Evangelista Chiara, Basiricd Loredana, Galli Tiziana, Bruni Gianpaolo, Bernabucci Umberto

Relationship between feeding management and milk characteristics in dairy buffalo .......................... 0112
12:30 Silvi Alina, Conte Giuseppe, Turini Luca, Foggi Giulia, Tognocchi Monica, Castagna Antonella,

Mantino Alberto, Mele Marcello
Effect of increasing concentration of Salicornia on in vitro degradability of dietary

dry matter and neutral AELergent fDYe.................iniririeieieiesese sttt 0060
12:45 Kiatti Dieu donné, Vastolo Alessandro, Koura Bossima Ivan, Cutrignelli Monica Isabella,

Vitaglione Paola, Calabro Serena

Cashew (Anacardium occidentale L.) apple by-products: a promising feed in animal nutrition........... 0093
13:00 Lambiase Claudia, Serrapica Francesco, Braghieri Ada, Riviezzi Amelia, Di Matteo Roberto,

Masucci Felicia
The inclusion of hemp (Cannabis sativa L.) cake in laying hen diets influences yolk fatty

acid profile and sensory quality during the Shelf [ife 0f €ggS ............covvvvvnininenirieieiese s 0154
13:15 Fatica Antonella, Fantuz Francesco, Sacchetto Carlo, Ferro Antonio, Zullo Tullio, Salimei Elisabetta

Tobacco cv. Solaris seed cake in the diet of growing beef CAlUES .................owvvvvvvveveserierrrrrrrinsen, 0238
13:30 Lunch

Wednesday, June 14" - Room Messapia
Session 10 - Animal Welfare and Health
Sponsored by A.R.A. Puglia

Chairs: Trevisi Erminio — Gottardo Flaviana
11:30 INVITED LECTURE
Chebel Ricardo C., Schuenemann Gustavo M., Shearer Jan
US Welfare Standards: Investing in Animal Welfare Pays Off
12:00 Cecchinato Alessio, Toledo-Alvarado Hugo, Macedo Mota Lucio Flavio, Giannuzzi Diana,
Trevisi Erminio, Ajmone Marsan Paolo, Pegolo Sara, Bittante Giovanni
Milk infrared-derived predictions of blood metabolites as a tool to assess fertility in dairy cattle ........ 0494
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12:45

13:00

13:15

13:30

Chairs:
11:30

12:00

12:15

12:30

12:45

13:00

13:15

13:30

13:45

Cattaneo Luca, Piccioli-Cappelli Fiorenzo, Lovotti Giorgia, Lopreiato Vincenzo,

Trevisi Erminio, Minuti Andrea

Impact of decreased nutrient density at dry-off on inflammatory conditions in dairy couws................... 0452
Catellani Alessandro, Minuti Andrea, Trevisi Erminio, Gallo Antonio

Transition period for Brown Swiss and Holstein dairy cows: feeding behavior and metabolic status...0521
Fossaluzza Davide, Marchesini Giorgio

Management of dairy heifers: can operant conditioning decrease stress and ease animals’

Monitoring and MANIPUIGLION?.................ccocvvuverinerieiereee sttt et 0523
Pulido-Rodriguez Lina Fernanda, Secci Giulia, Tignani Maria Vittoria, Medeiros Adja,

Faccenda Filippo, Parisi Giuliana

Cold shock by immersion in ice salty water is a suitable method to stun Campione del Garda

(Salmo carpio) both considering animal welfare and flesh quality during storage............................... 0543
Florit Eleonora, Romanzin Alberto, Spanghero Mauro

Could eating time be a useful indicator in dairy farm management? ....................ccocoveevrvenrverrcnnnen. 0215
Lunch

Wednesday, June 14" — Room Apulia
Session 11 - Advances in meat quality

Sponsored by Siciliani

Marino Rosaria — Mele Marcello

INVITED LECTURE

Gagaoua Mohammed

Building better knowledge on meat quality determination through integrated data mining

and curation of proteomics studies

Bordini Martina, Soglia Francesca, Zappaterra Martina, Davoli Roberta, Sirri Federico,

Meluzzi Adele, Petracci Massimiliano

Evaluation of the expression level of genes coding for Collagen type 4 in Pectoralis major muscles
belonging to meat-type chickens selected for different growth-rates ................cceeeveeereeereeerennnnn 0345
Forte Lucrezia, Calzaretti Giovanna, Landi Vincenzo, Aloia Alessandra, De Palo Pasquale,

Maggiolino Aristide

Dry vs wet aging in the enhancement of culled goat meat qUALILY ................oveveevvereveneninrririeieieen, 0586
Aquilani Chiara, Confessore Andrea, Sirtori Francesco, Pugliese Carolina

Effect of immunocastration on quality traits of fresh and dry-cured loin in Italian heavy

DIGS PTOAUCEION. ...ttt 0139
Valenti Bernardo, Roscini Valentina, Bolletta Viviana, Fodaroni Chiara, Mercati Valentino,

Morbidini Luciano, Pauselli Mariano

Monitoring the meat quality of grass-fed Angus beef during different Sasons...................cccoveovrevereenene. 0265
Mattioli Simona, Cartoni Mancinelli Alice, Castellini Cesare, Angelucci Elisa, Dal Bosco Alessandro

Application of the Healthy Fatty Index to discriminate the meat nutritional quality of

different SIOW-GrotWiNG CRICRENS.............c.ccvcviuriurieresieieiese sttt et 0026
Castro Ndong Ncogo Nchama, Sacca Elena, Brunner Ilario, Sepulcri Angela, Corazzin Mirco,

Piasentier Edi

Pork characteristics of Mangalitza pigs reared OULAOOTS.................cc.oveveveeireeesensisessssssissssessisesssins 0538
Piscopo Nadia, Di Paolo Marika, Casalino Loriana, Matera Roberta, Balestrieri Anna,

Marrone Raffaele, Esposito Luigi

Physico-chemical and rheological differences of wild boar muscle in post-mortem time in Campania
7EGION. PPELIMUNAIY SEUAY ... st ssnen 0550
Lunch
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Wednesday, June 14" — Room Daunia

Session 12 - Advances in rabbit and poultry products

Maiorano Giuseppe — Trocino Angela

Serra Valentina, Castrica Marta, Agradi Stella, Curone Giulio, De Bellis Roberta, Pastorelli Grazia

Antioxidant enzyme activity of rabbits fed dietary bovine colostrum supplementation......................... 0312
Pitino Rosario, Simoni Marica, Danese Tommaso, Mantovani Giorgia, Kyriakaki Panajota,

Tsiplakou Eleni, Righi Federico

Use of natural antioxidants in poultry diet balanced for antioxidant capacity........................cucveuvcen... 0441
Birolo Marco, Trocina Angela, Gratta Francesco, Zuffellato Andrea, Xiccato Gerolamo

Feed restriction strategies in growing rabbits fed post-weaning diets with different

DPEOLCITL LUIS..............ocoeeeeveveeeeee ettt 0578
Mannelli Federica, Daghio Matteo, Scicutella Federica, Nannucci Lapo, Falce Michele,

Brajon Giovanni, Galigani Ilaria, Buccioni Arianna

Cardoon meal as an alternative sustainable ingredient in broiler feeding...................c.ccuvveuevuncunce. 0028
Perricone Vera, Sandrini Silvia, Irshad Nida, Comi Marcello, Lecchi Cristina, Stella Simone,

Tirloni Erica, Savoini Giovanni, Agazzi Alessandro

Effects of hydrolyzed yeast on growth performance, meat quality, and intestinal immune

SEAEUS OF DYOTICY CRICREIIS. ...ttt ettt 0051
Guerrini Alessandro, Zago Massimo, Tedesco Doriana E.A.

Effects of Citrus aurantium dulcis essential oil and Yucca schidigera saponins on broiler

PErformance ANA REAILN ........................ocoeveoeeeeeeeeeeeeeeeeeeeeee e 0070
Srikanthithasan Karthika, Gariglio Marta, Fiorilla Edoardo, Giorgino Andrea, Dellepiane Lucrezia,

Diaz Vicuna Elena, Sola Dario, Bongiorno Valentina, Bergagna Stefania, Schiavone Achille,

Raspa Federica, Profiti Margherita, Stoppani Nadia, Soglia Dominga, Forte Claudio

Effects of bakery by-products inclusion in the broiler’s diet on growth performance,

carcass yield and gene expresSion PrOfiliNg................veeeieenenenentnenes st eeen 0029
Coffee break

Wednesday, June 14" — Room Peucetia

Session 13 - Genomic tools for ruminant resiliency

Pilla Fabio — Crepaldi Paola

INVITED LECTURE

Miglior Filippo, Baes Christine

Leveraging genomics to achieve dairy net zero

Cesarani Alberto, Lourenco Daniela, Degano Lorenzo, Vicario Daniele, Macciotta Nicolo Pietro Paolo

Different strategies for selecting core animals in the APY for single-step GBLUP.................................... 0076
Giovannini Samira, Negro Alessio, Lasagna Emiliano, Giontella Andrea, Grande Silverio,

Sarti Francesca Maria

The ability of udder linear morphological evaluation to predict milk production in

Massese ANd COMUSANA SREEP.................ccvvuvvureeeeeeiesesese sttt sttt 0181
Tiezzi Francesco, Biffani Stefano, Fabbri Maria Chiara, Crovetti Alessandro, Bozzi Riccardo
Genomic selection for stay-ability in Italian Limousine and Charolais ......................couoveeeveeneenennennce. 0185

Pugliano Mariagiulia, Nowacka-Woszuk Joanna, Longobardi Valentina, Stachowiak Monika,

Peretti Vincenzo, Szczerbal Izabela, Ciotola Francesca, Switonski Marek, Albarella Sara

MBL2 gene polymorphisms in Mediterranean Italian River Buffalo (Bubalus bubalis)

N 1elation t0 MIIR PYOAUCLION ETQUES..............c.ocvveeeeeeeieseseseste et 0436
Colli Licia, Correddu Fabio, Palazzo Mariantonietta, Somenzi Elisa, Eufemi Elisa, Cesarani Alberto,

Zedda Marco, Macciotta Nicolo Pietro Paolo

An ancient DNA perspective on the genomic variation of present day Sardinian Cattle......................... 0374
Coffee break
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Wednesday, June 14" — Room Messapia

Session 14 - Heat stress and climate resilience in livestock

Braghieri Ada — Cozzi Giulio

INVITED LECTURE

Dahl Geoffrey E.

Late gestation heat stress programs reduced performance and survival phenotype in dairy cattle
Sirtori Francesco, Fabbri Maria Chiara, Parrini Silvia, Crovetti Alessandro, Messeri Alessandro,
Mancini Marco, Bozzi Riccardo

Precision livestock farming to control changes in behavior and production in dairy cows based on

Laloé Denis, Biscarini Filippo, Mastrangelo Salvatore, Senczuk Gabriele, Persichilli Christian,
Conte Giuseppe, Finocchiaro Raffaella, Van Kaam Jan Thijs, Benzoni Lorenzo, Ciampolini Roberta,
Cassandro Martino

Integrative factorial methods to explore the relationships between genotypes, phenotypes

ANd CLIMALE TN HOISIEII COWS.............ooeeeeeeeveeeeeeseereeeeeeeeeeeee et sasseseses st sssassesessanaenas 0470
Cresci Roberta, Atamer Balkan Biisra, Tedeschi Luis Orlindo, Atzori Alberto Stanislao
Modeling heat flows in heat-stressed dairy cows using System Dynamics techniques............................ 0394

Magrin Luisa, Fabbri Giorgia, Prevedello Paola, Concheri Gianmaria, Gottardo Flaviana

Testing of a pilot system for the automatic monitoring of activity and body temperature

OF DEOE CALLIE.........eoeee et st s s 0335
Martinez-Marin Gustavo, Bittante Giovanni, Toledo-Alvarado Hugo

Modelation of the effect of heat stress on milk yield and milk composition in purebred

AN CTOSSDYCI COLDS ...ttt s st s et sesesssanaana 0542
Carta Silvia, Correddu Fabio, Peana Ilaria, Fois Giuliano, Cesarani Alberto, Macciotta Nicolo Pietro Paolo

Effect of THI on milk composition and fatty acid profile of Sarda dairy Sheep ..................ccoeovveeeunene. 0234
Coffee break

Wednesday, June 14" — Room Apulia

Session 15 - Metagenomic approaches in animal science

Trevisi Paolo — Castiglioni Bianca

INVITED LECTURE

Lourenco Jeferson Menezes

Unravelling the Complexity of Animal-Microbe Interactions

Maltecca Christian, Tiezzi Francesco

Microbial and genomic information synergistically contribute to predicting swine performance across
PEOQUCEION SYSIEITIS........ccooveeeeevreeee st et ettt enis 0487
Floridia Viviana, Giuffre Letterio, D'Alessandro Enrico

Influence of genetic background and the effect of liquid whey supplementation on the

faecal microbiota composition in Nero siciliano and commercial crossbreed pigs......................c.eun... 0146
Amarie Roxana Elena, Campidonico Luca, Tognocchi Monica, Tinagli Sara, Casarosa Laura,

Correa Federico, Serra Andrea

A comparison of waxy versus regular maize in diets for post-weaning piglets: effect on growth
performance, colon volatile fatty acids concentration, and gut microbiota.....................ccccevevrvrvrennnee. 0506
Toscano Alessandro, Giannuzzi Diana, Malgwi Isaac H., Deb Saptarathi, Squartini Andrea,

Stevanato Piergiorgio, Schiavon Stefano

Characterization of dry-cured ham microbiome by 16S rRNA profiling during seasoning..................... 0124
Raspa Federica, Chessa Stefania, Moretti Riccardo, Ferrocino Ilario, Corvaglia Maria Rita,

Cocolin Luca Simone, Bordin Clara, Bergero Domenico, Valle Emanuela

Effect of two feeding managements on the microbiota of different intestinal compartments

Of the ROTSE QIGESHIDE ETACK...............oooooeeeeereeseet et ettt 0297
Tiezzi Francesco, Maltecca Christian

Use of gut microbiota as a Selection f00l i SWIN...................c.ceeorenerneeerereersiirersenereeiresesisesevessons 0579
Coffee break
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Wednesday, June 14" — Room Daunia

Session 16 — New perspective in bees’ production

Fontanesi Luca — Minozzi Giulietta

Lazzari Filippo, Cresta Eleonora, Carbonari Fausto, Kasiotis Konstantinos M., Shairra Souad A.,
Dipasquale Daniele, Manganello Federico, Danieli Pier Paolo

Honey quality and traceability: a preliminary investigation on Citrus honeys

physio-chemical traits from three Mediterranean COUNLIIES.................ooveveneervrrnisrrieieisiieissississenees
Danieli Pier Paolo, Lazzari Filippo, Cresta Eleonora, Carbonari Fausto, Petrocchi Jasinski Francesca,
Manganello Federico

Pollen quality: a study on the elemental profile of pollen sampled in a suburban environment...........
Coppola Francesca, Sagona Simona, Tafi Elena, Casini Lucia, Piana Lucia, Dall'Olio Raffaele,

Felicioli Antonio

Glucose oxidase and carboxypeptidase A-like activity as new potential freshness markers for
ROYALJELLY ...ttt
Manganello Federico, Cresta Eleonora, Carbonari Fausto, Danieli Pier Paolo, Lazzari Filippo

Ex-hive trials on the efficacy of hop beta acids on the control of the honey bee parasite

VAITOQ AESIUCKOT ...ttt s
Coppola Francesca, Sagona Simona, Nanetti Antonio, Tafi Elena, Felicioli Antonio

Substitution of pollen source with commercial protein diet in honey bees nutrition:

effects on SUTDIDAL 1Ate ANA REALLN ..ottt saen
Taurisano Valeria, Ribani Anisa, Utzeri Valerio Joe, Sami Dalal, Johnson Kate, Fontanesi Luca

An over-time distribution map of Apis mellifera mitotypes in Italy constructed using an
environmental DNA GDPIOACH ...................coooueeeeeeeeeeeeeeeeeeeeeeeve e

Wednesday, June 14" — Room Peucetia
Session 17 - Breeding for our Future
Sponsored by FEDANA

Campanile Giuseppe — Martelli Giovanna

INVITED LECTURE

Cassandro Martino

Rethinking Breeding Strategies in Livestock species

Benzoni Lorenzo, Tiezzi Francesco, Finocchiaro Raffaella, Galluzzo Ferdinando, Cassandro Martino
Genetic parameters of growth, feed efficiency and greenhouse gases emissions in Italian

HOISEEIN YOUNG DULLS ...t e
Benzoni Lorenzo, Finocchiaro Raffaella, Niero Giovanni, Invernizzi Guido, Savoini Giovanni,

Galluzzo Ferdinando, Cassandro Martino

Animal breeding sustainability: the Italian HOIStein exXperience ....................oovorveeneeoenessnsnsenees
Biffani Stefano, Goméz Mayra, Cimmino Roberta, Rossi Dario, Zullo Gianluigi, Negrini Riccardo,

Cesarani Alberto

Experiences with a single-step genome evaluation in Italian Mediterranean Buffalo ...........................
Bertolini Francesca, Bovo Samuele, Schiavo Giuseppina, Ballan Mohamad, Cappelloni Manolo,

Tinarelli Silvia, Gallo Maurizio, Fontanesi Luca

Signatures of selection in Italian heavy pigs: how genetic programs for PDO ham

productions are shaping the genomes of cOSMOPOLILAN BYEEAS ..............cceeeveeveiresiririeieieereseseeen
Schiavo Giuseppina, Bovo Samuele, Bertolini Francesca, Bolner Matteo, Ribani Anisa,

Taurisano Valeria, Dall'Olio Stefania, Bonacini Massimo, Fontanesi Luca

Reconstructing pedigree information in the Reggiana cattle breed based on high density SNP data..........
Degano Lorenzo, Vicario Daniele, Romanzin Alberto, Cesarani Alberto

Selection for feed efficiency in Italian Simmental Breed ...................c.oovevveeevenenininesisieressssssensens
Ablondi Michela, Asti Vittoria, Capomaccio Stefano, Sartori Cristina, Giontella Andrea, Cappelli Katia,
Mantovani Roberto, Silvestrelli Maurizio, Sabbioni Alberto

Inbreeding and genetic diversity in Italian horse REritage ................vivinininineseeierenesenenean,
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Ablondi Michela, Cipolat-Gotet Claudio, Stocco Giorgia, Crepaldi Paola, Cortellari Matteo,
Negro Alessio, Summer Andrea, Biffani Stefano

How to combine microsatellite and SNP for parentage verification in Sheep? .................cccooovvevevvueene. 0377
Callegaro Simone, Biffani Stefano, Tiezzi Francesco, Fabbri Maria Chiara, Bozzi Riccardo

Impact of heat stress on growth of Italian Limousine and CRarolais .....................cccovvcvvvvveeeoveeenen. 0195
Sbarra Fiorella, Quaglia Andrea, Bittante Giovanni, Mantovani Roberto

Genetics of udder volume and maternal ability in Italian beef cattle....................vvvevenenvveerernnnn. 0019

Wednesday, June 14" — Room Messapia

Session 18 - Advances in meat quality

De Marchi Massimo — Serra Andrea

Tavaniello Siria, Zejnelhoxha Sanije, Viegas Olgas, Pinto Edgar, Ferreira Isabel M.L.PV.O,

Maiorano Giuseppe

Effect of different doses of Vitamin E added to beef patties on the formation of Polycyclic

APOMALIC RYALOCAIDONS. ...t 0569
Berardi Giovanna, Di Taranto Aurelia, Vita Valeria, lammarino Marco

Study of nitrite and nitrate residual levels in meat products after different types of

COORING LIOAUMENL ..............oee ettt sttt 0082
della Malva Antonella, Gagaoua Mohammed, Santillo Antonella, Priolo Alessandro, di Corcia Martina,

Marino Rosaria, Ciliberti Maria Giovanna, Caroprese Mariangela, Sevi Agostino, Albenzio Marzia

Plasma proteome, a non-invasive biofluid to monitor lamb meat qUAlity ...............ocovvvvevvrrcrrrernnnn. 0116
Soglia Francesca, Babini Elena, Mazzoni Maurizio, Petracci Massimiliano

Collagen and extracellular matrix composition of chicken breast meat affected by growth-related
AONOTIIALILIES ...ttt s s sen 0229
Baldi Giulia, Zampiga Marco, Soglia Francesca, Gagliano Mara Antonia, Petracci Massimiliano,

Sirri Federico

Microalgae as alternative protein source to soybean: effects on the main quality traits of

DFOILEE BY@ASE IMEAL ...ttt bbbt bbb 0109
Huerta Almudena, Trocino Angela, Pirrone Fabrizio, Bordignon Francesco, Xiccato Gerolamo,

Birolo Marco

Technological and sensorial meat quality of broiler chickens: effect of genotype and heat stress ......... 0454
Polidori Paolo, Cammertoni Natalina, Vincenzetti Silvia

Mule carcass characteristics and MEAL QUALILY ................oeeeveevereeresinriersseieseiss s 0577
Frongia Andrea, Acciaro Marco, Manca Carla, Pintone Andrea. Picconi Stefano, Sitzia Maria

Heavy lamb production as a way to differentiate dairy sheep livestock SYSLem .................cc.ovevvevrernnnn. 0583

Nardelli Valeria, Ingegno Mariateresa, Della Rovere Ines, Chiappinelli Andrea, Casamassima Francesco,
Tomaiouolo Michele, lammarino Marco

Development of a highly sensitivity analytical method for the determination of

PAHs in baby food (meat puree) by optimized QuEChERS extraction and determination

DY GOIMS-MS ... st 0272
lammarino Marco, Berardi Giovanna, Ferrara Alfredo, Di Taranto Aurelia
High levels of nitrate in fresh meats: Does nutrition play a role? ...................ccevenionionenionionireenennns 0081

Wednesday, June 14" — Room Apulia

Session 19 - Metagenomic approaches in animal science

Buccioni Arianna — Conte Giuseppe

Palmonari Alberto, Federiconi Alessia, Ghiaccio Francesca, Buonaiuto Giovanni, Cavallini Damiano

Impact of dietary lipid source on fecal microbiota composition in dairy COWS................ouevevvvvreenen. 0263
Giagnoni Lucia, Salza Sara, Melillo Rita, Piras Gabriella, Tondello Alessandra, Stevanato Piergiorgio,

Cecchinato Alessio, Squartini Andrea, Tedde Tiziana, Mudadu Alessandro Graziano, Spanu Carlo

Study of microbial communities, pathogenic and emerging microorganisms in sheep's milk cheese
processing facilities of Sardinia using a DNA metabarcoding approach.....................ccvcvevevevevenennn. 0085




17:30

17:45

18:00

Chairs:

08:30

08:45

09:00

09:15

09:30

09:45

10:00

10:15

11.00

Chairs:

08:15

08:30

08:45

Ferrari Carolina, Evangelista Chiara, Basirico Loredana, Luziatelli Francesca, Ruzzi Maurizio, Bernabucci
Umberto

Effects of environmental factors on milk MICrODIOME.....................cooeeeeeeceeeeereeeeeeeeeeeieeeereeeeverernans 0099
Congiu Michele, Lourenco Jeferson, Cesarani Alberto, Macciotta Nicolo Pietro Paolo, Dimauro Corrado

Can we predict cattle future feed efficiency from faecal microbiome data collected at weaning?......... 0065
Federiconi Alessia, Ghiaccio Francesca, Cavallini Damiano, Palmonari Alberto

Changes of rumen microbiota composition in dairy cows fed with different lipid source...................... 0202

Thursday June 15* - Room Daunia

Session 20 - Animal welfare and health

Albenzio Marzia — Tarantola Martina

Di Vuolo Gabriele, Scali Federico, Romeo Claudia Rosa, Capelli Giovanna, Serrapica Maria,

Ambra Chiara Denise, De Carlo Esterina, Alborali Giovanni Lorisi, Bertocchi Luigi, Vecchio Domenico

Linking Animal Welfare and Antibiotic Use in buffalo farms.................cocoevevevineninininesieerenes 0259
Bianco Emanuele, Trabacchin Veronica, Arango Sheyla, Guzzo Nadia, Simonetti Emilio,

Zerbinati Elena, Rainis Simona

Evaluation of fecal and urinary excretion and behavior of Italian Simmental dairy cows

during the access to exercise pasture for 2 and 4 hours per day.................ecveoniveoneneoneosereeneeneneneen, 0403
Salzano Angela, Bifulco Giovanna, Piscopo Federica, Fioriniello Salvatore, Kosior Michael,

Fiorino Ferdinando, Campanile Giuseppe

Influence of kisspeptin on buffalo SUPErOVULALION..................ceveeveeeeeeeieeseeesese e 0484
Ciliberti Maria Giovanna, Valasi [rene, Bouroutzika Efterpi, Makri Sotiria, Kouretas Demetrios,

Albenzio Marzia, della Malva Antonella, di Corcia Martina, Santillo Antonella, Marino Rosaria,

Sevi Agostino, Caroprese Mariangela

Melatonin administration in heat stressed ewes: redox and immunity status of their offspring............ 0576
Mezzetti Matteo, Bencetti Fabio, Vercesi Alessandro, Minuti Andrea, Cattaneo Luca, Piccioli-Cappelli Fiorenzo
Effect of omitting dry period in Saanen and Alpine goats on metabolic profile and performance in the
SUDSOGUENE LACEALIONL. ...t 0540
Ripamonti Alice, Mantino Alberto, Casarosa Laura, del Tongo Alessio, Silvi Alina, Goracci Jacopo,

Turini Luca, Mele Marcello

Growth rate and hair cortisol variation of beef cattle in pastoral and silvopastoral SyStems ......eeee.. 0074
Ambra Chiara Denise, Lorenzi Valentina, Serrapica Maria, Di Vuolo Gabriele, Cappelli Giovanna,

Fusi Francesca, Bertocchi Luigi, De Carlo Esterina, Romeo Claudia, Scali Federico, Vecchio Domenico

Linking Animal Welfare and Biosecurity, a case study in buffalo farms........ 0247
Chiattelli Diletta, Birolo Marco, Cartoni Mancinelli Alice, Menchetti Laura, Castellini Cesare

Assessing the motivation of Leghorn hens to access outdoor space and pasture reSources .....ee..eeeess. 0501
Coffee break

Thursday June 15" — Room Peucetia

Session 21 - Sustainability and innovation in aquaculture

Centoducati Gerardo — Parisi Giuliana

Rimoldi Simona, Di Rosa Ambra Rita, Terova Genciana, Oteri Marianna, Saroglia Marco, Hasan Imam,

Chiofalo Biagina

Effects of insect meal-based diets on growth, intestinal well-being and microbiota in

Gilthead seabream (SParus QUIGLA) .....eeeeeeeeeeveeeeeeeenniiissisiissnnnnnnnennnneessesssssssssssssssssssssssssssses 0010
Prete Andrea, Sist Paola, Tramer Federica, Centoducati Gerardo, Maggiolino Aristide, Deflorio Michele,
Passamonti Sabina

Stress assessment in juvenile seabass (Dicentrarchus labrax) during transport density simulation ... 0590
Roncarati Alessandra, Galosi Livio, Arcangeli Giuseppe, Vetri Alessia, Tosi Federica,

Gennari Lorenzo, Magi Gian Enrico

Growth performances in Cupped oysters (Crassostrea gigas) during prefattening stages in the Middle
Adriatic Sea ceresernnnnretnessses 0208
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Foglio Luciano, Proietti Lorenzo, Galli Andrea, Aidos Lucia, Di Giancamillo Alessia, Mirra Giorgio,

Paolacci Simona, Maguire Julie, Markou Giorgos, Alarcén Francisco Javier, Parati Katia

A promising mix of protein sources coming from biorefinery as partial replacement of

dietary ingredients in aquafeed for Gilthead Sea Bream (Spaurus aurata) broodsStock ..........eeeeeee... 0593
Bordignon Francesco, Fanizza Cecilia, Nicoletto Carlo, Maucieri Carmelo, Trocino Angela,

Birolo Marco, Xiccato Gerolamo

Growth and quality of fish reared in haloponics ... . cerseeseennenanannes 0404
Fanizza Cecilia, Bordignon Francesco, Jover-Cerdd Mlguel Martmez Llorens SllVla

Sénchez-Pefiaranda David, Trocino Angela, Tomas-Vidal Ana

Digestibility of raw materials candidate for sustainable feed formulation in

Mediterranean yellowtail (Seriola dumerili) ........ . ceeeeeeeeanenanannes 0405
Lira de Medeiros Adja Cristina, Faccenda Filippo, Pulido Rodrlguez Llna Fernanda

Bruni Leonardo, Secci Giulia, Parisi Giuliana

Quality of fillet from trout (Oncorhynchus mykiss) fed diets supplemented with olive pomace at two
different levels ........... ceeeeeeeennennnnnaes 0414
Centoducati Gerardo, Deflorio Mlchele Specchmlh Antometta Fanel i G10vanm Fortunato Nicola,

Mossa Michele, Ungaro Nicola, Carlucci Roberto, Albenzio Marzia, Grassi Giuseppe, Goffredo Elisa,

Roma Rocco, Seccia Antonio, Petrosillo [rene

Towards sustainable marine spatial planning of aguaculture in Apulia Region ...........eeueeeeeeeveees 0493
Daniso Enrico, Uboni Costanza, Cardinaletti Gloriana, Garlatti Nicolas, Tibaldi Emilio,

Luzzana Umberto, Tulli Francesca

Finishing diets to modulate flesh fatty acid composition and skin colour in gilthead seabream

(Sparus aurata) .......... teeerernnnnenaenees 0514
Di Rosa Ambra Rita, Accetta Francesca Armone Rosangela Ahquo Dorlana Chlofalo Biagina

Effect of Hermetia illucens meal on gilthead seabream (Sparus aurata) flesh sensory profile.

An innovative approach using electronic senses and data fUSION .......eeeeeeeevvvvnneeeeeeerreccccsssrsnnnns 0071
Rusco Giusy, Di lorio Michele, Esposito Stefano, Antenucci Emanuele, Lerza Letizia, Roncarati Alessandra,
laffaldano Nicolaia

The supportive breeding of native Mediterranean brown trout (LIFE Nat.Sal.Mo project,

Molise region): the effect of ovarian fluid on frozen sperm motility parameters during

artificial fertilization ... eeeeeeenenennnnnnes 0048
Coffee break

Thursday June 15" — Room Messapia
Session 22 - Advances in milk and dairy products quality
Sponsored by Consorzio per la Tutela del Formaggio

Mozzarella di Bufala Campana D.O.P

Di Trana Adriana Carmen — Martini Mina
Sepe Lucia, Lovallo Carmela, De Martino Laura, De Feo Vincenzo

Cosmetics based on goat milk whey enriched by essential oils from Mediterranean bushes ............. 0509
Salari Federica, Altomonte lolanda, Sodi Irene, Martini Mina
Fatty acids and sterols composition of three commercial COW’S MILRS ....ceeveveereeeeeernnnnereeneeneessnsenes 0021

Cappelli Giovanna, Di Vuolo Gabriele, Vecchio Domenico, Grassi Carlo, Bufano Francesca,

Noschese Rosario, Capacchione Roberta, De Carlo Esterina

Buffalo milk in Italy and the traceability system... S 0212
Amalfitano Nicolo, Secchi Giorgia, Tagliapietra Franco Lante Anna Dettorl Marla Lu1sa

Pazzola Michele, Vacca Giuseppe Massimo, Bittante Giovanni

Influence of single protein fractions on goat milk coagulation abIlity ........ccoeeeeeveeevervveveeeenenennnnee 0260
Franceschi Piero, Malacarne Massimo, Cipolat-Gotet Claudio, Evangelista Chiara, Basirico Loredana,

Bernabucci Umberto, Summer Andrea

Distribution of Zn, Fe and Cu and their relationships with milk quality in individual

cow milk samples........ cessssssnennnnnnnees 0310
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Malacarne Massimo, Franceschi Piero, Cipolat-Gotet Claudio, Evangelista Chiara, Basiricd Loredana,

Bernabucci Umberto, Summer Andrea

Influence of content and distribution of Ca, P and Mg on rennet coagulation properties in

INdividual COW MIlR SAMPLES cccceevveeevsunununnneeeeiiiiiiiisrrrnnteetieisiceiisssnsssseeeeesssssssssssssssssssees 0315
Tognocchi Monica, Giannerini Fabiola, Villani Fabio, Silvi Alina, Macchi Mirco, Guidi Ilaria,

Durani Cinzia, Serra Andrea, Mele Marcello, Conte Giuseppe

Effect of bactofugation on milk and Pecorino cheese quality ...... v .. 0057
Ponte Marialetizia, Maniaci Giuseppe, Pipi Marianna, Gannuscio Riccardo, Busetta Gabrlele

Gaglio Raimondo, Settanni Luca, Alabiso Marco, Todaro Massimo, Bonanno Adriana, Di Grigoli Antonino
Dehydration preserves the ability of tanniferous sulla forage (Sulla coronaria (L.) Medik.)

to improve nutritional, microbial and sensory traits of sheep cheese ........ ..0551
Nudda Anna, Guiso Maria Francesca, Sanna Gavino, Deroma Mario, Tsiplakou Eleni
Essential and Toxic Mineral Content of Colostrum and Milk in Dairy SREEp ....cceeeserevvvuvveerersescsns 0548

Di Paolo Marika, Casalino Loriana, Mazzocca Roberta, Bettua Giuseppe, D'Anza Emanuele,

Peretti Vincenzo, Ciotola Francesca, Marrone Raffaele

Effect of ripening time on chemical-nutritional quality of the traditional Pecorino Bagnolese cheese 0552
Niero Giovanni, Penasa Mauro, De Marchi Massimo

Quantification and variation of lactoferrin in cow milk assessed through radial immunodiffusion
technique ..0033
Varricchio Marialuisa, Barone Carmela Marla Assunta Scalera Grama Grasso Fernando

Sarubbi Fiorella, Pacelli Corrado, Di Francia Antonio

Does the use of ensiled forage affect the sensory properties of fresh cheese? ..0159
Coffee break

Thursday June 15%" - Room Apulia

Session 23 - New paradigms in animal breeding

Ciampolini Roberta - Landi Vincenzo

INVITED LECTURE

Lourenco Daniela

Are there benefits in using sequence data for genomic predictions?

Cimmino Roberta, Goméz Carpio Mayra, Rossi Dario, Gombia Yuri, Zullo Gianluigi, Biffani Stefano

Genetic aspects of longevity in Italian Mediterranean Buffalo .... .. 0252
Carta Antonello, Usai Mario Graziano, Casu Sara, Salaris Sotero

Implications on Heritability Estimates of Blending the G Matrix with Different Levels of the

Pedigree Matrix in a Nucleus Flock of Dairy Sheep........ .. 0217
Punturiero Chiara, Bernini Francesca, Milanesi Raffaella, Strlllaca Marla Glusepplna

Bagnato Alessandro

The Use of Genomics in Dairy Cow Farming — results from the GENORIP project .........eeeeeeeeeveeene. 0411

Negro Alessio, Biffani Stefano, Cortellari Matteo, Bionda Arianna, Cesarani Alberto, Fresi Pancrazio,

Macciotta Nicolo Pietro Paolo, Grande Silverio, Crepaldi Paola

Estimation of Breeding Values in Italian dairy goats: from BLUP t0 SSGBLUP ........uveeevvuveeeessveeesnes 0334
Altieri Damiano, Biffani Stefano, Goméz Carpio Mayra, Carnovale Francesca, Rossi Dario,

Gombia Yuri, Di Palo Rossella

Preliminary investigation on stayability in Italian Mediterranean Buffalo .. 0571
Callegaro Simone, Tiezzi Francesco, Fabbri Maria Chiara, Bozzi Riccardo
Different methods to handle preferential treatment in slaughter age in Italian Limousine .............. 0180

Macciotta Nicold Pietro Paolo, Degano Lorenzo, Vicario Daniele, Cesarani Alberto

A transgenerational study on the effect of birth month of female ancestor on lactation

curves of Italian Simmental cattle .. ..0584
Persichilli Christian, Karaman Emre, Fmocchlaro Raffaella Pilla Fablo Fabrls Anna Vlsentm Glullo

Cassandro Martino

Study of fertility traits in Italian Jersey Cattle . .. 0563
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Sartori Cristina, Tuliozi Beniamino, Mancin Enrico, Gomez-Proto Guido, Mantovani Roberto

How mum and pen mates affect my growth: maternal effects and indirect genetic components

on growth traits in young bulls at performance testing station .......... S 0399
Coffee break

Thursday June 15" — Room Daunia

Session 24 - Advances in rabbit and poultry products

Bovera Fulvia — Soglia Dominga

INVITED LECTURE

Stadnicka Katarzyna

Technologies applied in embryonated eggs

Peng Meng, Acar Samil, Biesek Jakub, Banaszak Miroslaw, Tavaniello Siria, Maiorano Giuseppe

Influence of rearing system and hen age on fatty acid composition of egg YOIR ......eeuuueveeeerseeeesssnee 0574
Trabalza-Marinucci Massimo, Ranucci David, Galarini Roberta, Branciari Raffaella, Acuti Gabriele

Egg production and egg quality in free-range laying hens as affected by dietary polyphenols

from olive mill wastewaters ...... cerseennnnnneennns 0397
Biasato Ilaria, Bellezza Oddon Sara, Cerutt1 Glan Luca Renna Manuela chcato Gero amo, Trocmo Angela,

Perano Danilo, Caimi Christian, Brugiapaglia Alberto, Gasco Laura

Mulberry leaf meal as alternative feed ingredient in rabbit nutrition: preliminary results

about productive performance and meat quality ... cessssssennanannnnes 0121
D'Amico Francesco, Casalino Gaia, Schiavitto Mlchele Dimuccio Mlchele Maria, Camarda Antonio,

Romito Diana, Circella Elena

In vitro efficacy of Phyto-L against Entero-Pathogenic Escherichia coli strains of rabbits

from industrial farms... cesssssssssannnnenes 0581
Lunch

Thursday June 15" — Room Peucetia

Session 25 - L.E.O. PROJECT: the Italian research commitment
for the future wild stock strategies

Sponsored by A.LA.

Donda Mauro — Negrini Riccardo

INVITED LECTURE

Burke Martin, Roalkvam Tone, van der Linde Rene

ICAR Harmonisation of Sustainability related Milk Traits

Milanesi Marco, Pietrucci Daniele, Vignali Giovanni, Chandramouli Balasubramanian, Mancini Marco,

Renzi Francesco, Valentini Riccardo, Santini Monia, Negrini Riccardo, Chillemi Giovanni

Contrasting climate change effects on dairy cattle through Machine Learning approach........eeeeeeo.. 0300
Pascarella Lorenzo, Fioretti Mauro, Melilli Caterina, Biffani Stefano, Negrini Riccardo

Results from Italian National Breeders Association (AIA) nationwide collection of setting

and efficiency parameters in milking systems of Italian dairy farms .. S 0113
Luisi Federica, Fioretti Mario, Moliso Mesfin Mekonnen, Tondo Alessia, Negrini Rlccardo

Estimating enteric methane emission in dairy cows exploiting longitudinal data measured on

single animal and at farm level to refine IPCC equations..... v S 0143
Tolone Marco, Mastrangelo Salvatore, Sadina Maria Teresa, Scatassa Marla Lu1sa Rlzzuto llaria,

Riggio Silvia, Moscarelli Angelo, Portolano Baldassare

Differential somatic cell count as indicator of intramammary infection in dairy Sheep ........eeeeeeeees 0072
Riggio Silvia, Di Gerlando Rosalia, Tolone Marco, Rizzuto Ilaria, Moscarelli Angelo,

Portolano Baldassare, Mastrangelo Salvatore, Sardina Maria Teresa

Maedi Visna virus infection and TMEM154 genotypes in Valle del Belice sheep breed ........eeeeeeeeees 0510
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Morelli Daniela, Di Domenico Marco, Marcacci Maurilia, Camma Cesare, Averaimo Daniela,

Vincifori Giacomo, lannetti Simona, Ricchiuti Luciano, Radomsky Nicolas, Costarelli Silva,

Pezzotti Giovanni

1llumina Ampliseq approach for multi-pathogen detection........coueeeuueeeeeeerereeeisssssvnnnneeeeeenecens 0588
Pascarella Lorenzo, De Renzis Maurizio, Melilli Caterina, Fioretti Mauro, Luisi Federica, Negrini Riccardo

LEO livestock national bio-repository: a tool for the conservation of Italian livestock

genetic diversity.... .. 0589
Lunch

Thursday June 15" — Room Messapia

Session 26 - Advances in milk and dairy products quality

Maggiolino Aristide — Summer Andrea

Lopez Annalaura, Moretti Vittorio Maria, Ratti Sabrina, Rossi Raffaella, Bellagamba Federica

A comparison of the nutritional quality and sensory properties of commercial milk with

different labeled production systems.. ..0191

Cipolat-Gotet Claudio, Summer Andrea, Ceresa Paolo, Molle Arnaud Paul J,, Marranr Elena

Stocco Giorgia

Fourier transform infrared spectroscopy of milk as a tool for monitoring efficiency in the

Parmigiano Reggiano PDO production........... .. 0273
Stocco Giorgia, Mariani Elena, Ablondi Michela, Biffani Stefano Grande Sllverlo Summer Andrea

Biagini Domenico, Cipolat-Gotet Claudio

The role of Comisana and Massese breeds on cheese-making efficiency and daily

cheese production . .. 0299

Rocchetti Gabriele, Ghilardelli Francesca Carbonl Eliana, Atzorl Alberto Stanls

Masoero Francesco, Gallo Antonio

Milk metabolome reveals pyrimidine and its degradation products as the discriminant

markers of different corn silage-based nutritional strategies ....... ..0009

Natrella Giuseppe, Maggiolino Aristide, De Palo Pasquale, Pedota Glusepplna Faccia Mlchele

Survey on milk quality at late lactation and presence of ancient Zebu whey protein marker in

Podolic cattle of Basilicata region .. .. 0483
Natrella Giuseppe, Gambacorta Gruseppe Faccra Mrchele
Effect of aSI casein level on stretchability of goat curd.. .. 0485

Giannuzzi Diana, Vanzin Alice, Toscano Alessandro, Bisutti Vittoria, Pegolo Sara Cecchrnato Alessro

Associations between the detailed milk mineral profile and total and differential cell

count in Holstein Friesian dairy cows .. 0488
Capitanio Fabian, Cascone Ilaria, Pugliano Mariagiulia, Luongo F avio, D Anza Emanuele Rossettl Alberto
Albarella Sara, Ciotola Francesca, Peretti Vincenzo

Livestock biodiversity and endogenous area development: The POD "Provolone del

Monaco" model .... .. 0447
Lunch

Thursday June 15" - Room Apulia
Session 27 - Genomic tools for ruminant resiliency

Sponsored by Zoetis

Lasagna Emiliano — Sacchi Paola

INVITED LECTURE

Di Croce Fernando, Fessenden Brenda, Layfield Michael, Weigel Daniel, Pisoni Giuliano, Wijma Robert
Precision Ag comes to dairy: Genomics tools to improve profit, environmental footprint,

and cow wellbeing
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Mancin Enrico, Sartori Cristina, Gomez Guido, Mantovani Roberto

Environmental variation of milk production: an effective indicator of genetic and genomic

animal resilience ........ cereeeesennenneaenes 0409
Ferrari Valentina, Visentin Gluho van Kaam Jan Thl]S Penasa Mauro Maru51 Maurlzlo

Finocchiaro Raffaella, Cassandro Martino

Genetic aspects of heifer fertility in Italian Holstein population ............eeeeeeeeeeeeeeeeeisssvvnnnnneeeenns 0036
Fabris Anna, Tiezzi Francesco, Finocchiaro Raffaella, Marusi Maurizio, Cassandro Martino
Preliminary genetic analysis for survival in Italian JErsey ........eeeeeesvvvuveeeeeeeeesesscsssssssnnaneeeeennns 0037

Buonaiuto Giovanni, Lopez-Villalobos Nicolas, Costa Angela, Formigoni Andrea, Visentin Giulio

Effect of morphological characteristics and productive traits on the survival of

dual-purpose Simmental cows . ceeeeeeeeenennnnnaes 0041
Pegolo Sara, Giannuzzi Diana, BlSUttl Vlttorla Ramlrez MaUI‘lClO Marco Aureho

Macedo Mota Lucio Flavio, Ajmone Marsan Paolo, Trevisi Erminio, Cecchinato Alessio

Genetic parameters for blood indicators of metabolic distress and milk traits in dairy cattle............ 0066

Lunch

Thursday June 15* - Room Daunia

Session 28 — Recent advances in mammary gland biology and health

Caroprese Mariangela — Lacetera Nicola

Zappaterra Martina, Zanna Martina, Nanni Costa Leonardo, Padalino Barbara

Application of infrared thermography for detection of udder health disorders in dairy cattle ........... 0015
Bobbo Tania, Matera Roberta, Neglia Gianluca, Gomez Mayra, Cimmino Roberta, Manunza Arianna,

Biffani Stefano

What do we know about differential somatic cell count in buffaloes?. N 0329
Turini Luca, Bonelli Francesca, Senatore Elena, Roncoroni Cristina, Sgorbini Micaela, Sllv1 Alma

Conte Giuseppe, Mele Marcello

Relationships between on-farm animal welfare assessment, milk yield and quality in dairy cows .... 0069
Vanzin Alice, Battisti llaria, Franchin Cinzia, Bisutti Vittoria, Toscano Alessandro, Giannuzzi Diana,

Masi Antonio, Arrigoni Giorgio, Gallo Luigi, Cecchinato Alessio, Pegolo Sara

Mass spectrometry-based characterization of the bovine milk peptidome upon Streptococcus

agalactiae and Prototheca spp. infection .. tesessssssntttttttesesssssssssnsnttttstssssssssssssssransanassnass 0123
Bisutti Vittoria, Mach Nuria, Giannuzzi Diana, Vanzin Alice, Capra Emanuele Cecchmato Alessw

Pegolo Sara

Transcriptomic and phenomic data integration to identify markers of subclinical mastitis in

Holstein cattle S 0125
Mondini Sara, Tamburini Alberto Pallad1n1 Nlcola Marla Bava Luc1ana
Differential somatic cell count during lactation in dairy cattle herds from northern Italy ............... 0482

Matera Roberta, Conte Giuseppe, Cotticelli Alessio, Pascarella Lorenzo, Tondo Alessia,

De Luise Luca, Campanile Giuseppe

Milking parameters related to mammary gland health and milk characteristics in Italian

Mediterranean buffalo . T 0431
Mecocci Samanta, Pietrucci Daniele, Mllane51 Marco Capomacc10 Stefano Evangellsta Chlara

Basirico Loredana, Bernabucci Umberto, Chillemi Giovanni, Cappelli Katia

Transcriptomic characterization of water buffalo's Extracellular Vesicles from colostrum and

milk for their Inmunomodulatory Potential......... SN 0130
Coffee break
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Thursday June 15* - Room Peucetia
Session 29 - Sustainable feeding strategies in livestock system

Sponsored by Mignini & Petrini

Pinotti Luciano — Masucci Felicia

INVITED LECTURE

Pulina Giuseppe, Correddu Fabio, Caratzu Maria Francesca, Lunesu Mondina Francesca
Livestock sustainability, the four slices of the same pie

Oteri Marianna, Scordia Danilo, Armone Rosangela, Costale Annalisa, Meineri Giorgia, Gresta Fabio,
Chiofalo Biagina

A sustainable alternative grain legume for livestock: agronomic and nutritional traits of

three lupin (Lupinus spp.) species .. ..0030
Braidot Matteo, Sarnataro Chiara, Fabro Carla, Spanghero Mauro
In vitro evaluation of sodium nitrate as a rumen methane reducer .......... .. 0358

Battelli Marco, Colombini Stefania, Crovetto Gianni Matteo, Galassi Gianluca, Manfredl Marla Teresa

Rapetti Luca

Quebracho condensed tannins fed to lactating goats: effect on methane production .............eeeeeeee. 0325
Vastolo Alessandro, Formato Marialuisa, Piccolella Simona, Calabro Serena, Pacifico Severina,

Cutrignelli Monica Isabella

Evaluation of the effect of leaf extracts from deciduous trees (Castanea sativa,

Fagus sylvatica and Quercus robur) on ruminal fermentation .. v ..0178
Scicutella Federica, Mannelli Federica, Daghio Matteo, Azim Khalld Tom Ellsabetta V1t1 Carlo

Buccioni Arianna

Mediterranean agro-industrial by-products as ingredients in a sustainable feeding strategy

for dairy sheep: an in in vitro trial to evaluate rumen ecosystem . .. 0489
Piccioli-Cappelli Fiorenzo, Moschini Maurizio, Froldi Federico, Bani Paolo, Miiller Isabel

Tamassia Luis, Bulgarelli Paolo, Trevisi Erminio

Effects of 3-nitrooxypropanol (3-NOP, Bovaer®10) on methane emission and productive

performance of mid-lactating dairy cows fed a typical diet for Grana Padano cheese-making........... 0491
Massaro Selene, Andersen Jonas Bylov Hedegaard, Franciosi Elena, Tagliapietra Franco
Alpine herbs affect rumen in vitro degradability and methane emissions.. .. 0079

Caturano Costantino, Tremonte Patrizio, Lombardi Silvia Jane, Fatica Antonella Sorrentino E lena,

Coppola Raffaele, Salimei Elisabetta

Use of lactic acid bacteria in forage production of Alto Sannio area.......... .. 0245
Coffee break

Thursday June 15" — Room Messapia

Session 30 - Precision livestock farming: production
efficiency and environmental impacts

Mattiello Silvana - Neglia Gianluca

INVITED LECTURE

Rosa Guilherme, Hernandez Laura, Dorea Joao R. R.

Digital technologies and Machine learning: A new way to look at novel traits at spatial and temporal
dimensions

Casu Sara, Usai M. Graziano, Salaris Sotero, Caredda Marco, Addis Margherita, Carta Antonello

Phenotypic Analysis of Ovine Milk Infrared Spectra ..... ..0193
Cartoni Mancinelli Alice, Chiattelli Diletta, Menchetti Laura, Bernacchla Glanmarla Caste lini Cesare
Preliminary validation of Ultra-Wide Band device as an innovative tool to assess

chicken behaviour. .. 0499
Pietrucci Daniele, Milanesi Marco, Chandramoull Balasubramaman Vlgnall Glovannl Negrlm Riccardo,

Macini Marco, Santini Monia, Chillemi Giovanni

Identification of the most impacting environmental variables on dairy cows milk yield using

Machine Learning methods . ..0324
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Chairs:
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Lazzari Andrea, Brambilla Massimo, Giovinazzo Simone, Calcante Aldo, Giannini Alessandro Antonio,

Bisaglia Carlo

Automation to support rationing of dairy and beef cattle: comparisons and practical

exXAMPLES Of APPLICALION c.vevuuunnnuunveeeeeeiiiiiiiiirrrnnnnneettetiiecciissssenseeeeeeeesssssssssssssssssseessssssssssns 0133
Caré Sara, Migliorati Luciano, Abeni Fabio, Pirlo Giacomo

Expectation from precision livestock farming (PLF) in reducing environmental

impact of dairy farms... S 0424
INVITED LECTURE

O'Brien Bernadette

Precision technologies and smart dairy farming in extensive pasture based systems

Coffee break

Thursday June 15* - Room Apulia

Session 31 — Genomic tools for ruminant resiliency

Bozzi Riccardo — Pasquini Marina

INVITED LECTURE

Lecchi Cristina

Bovine extracellular vesicles: a new challenge for animal science

Gomez Mayra, Cimmino Roberta, Rossi Dario, Zullo Gianluigi, Blffani Stefano

Genomic regions associated with Somatic Cell Score in Italian Mediterranean Buffalo .................. 0220
Salaris Sotero, Usai Mario Graziano, Casu Sara, Carta Antonello
Genetic Relationships between Milk Production and Impacting Diseases in breeding Sheep ............ 0221

Ramirez Diaz Johanna, Manunza Arianna, Rincon Florez Juan Carlos, Alvarez Luz Angela,

Ciappesoni Gabriel, Peraza Pablo, Barreto Mourao Gerson, Arranz Jose, Freire Fernando, Cozzi Paolo,

Stella Alessandra

Looking for the genes involved in local adaptation in sheep S 0342
Capomaccio Stefano, Milanesi Marco, Vajana Elia, Bomba Lorenzo, Chil leml Glovanm

Ajmone-Marsan Paolo Colli Licia

BITE v.2: a user friendly R package for genomic analysis ..... . cessssnnnnnennnes 0372
Raspa Federica, Stoppani Nadia, Soglia Dominga, Perini Francesco, Florl la Edoardo Pl’Oﬁtl Margherita,

Maione Sandra, Schiavone Achille, Sacchi Paola, Lasagna Emiliano, Mugnai Cecilia

Evaluation of the effect of the breeding system on the expression of liver genes in local

slow-growing chicken breeds ..... S 0204
Ben Jemaa Slim, Tolone Marco, Sardina Maria Teresa Chessarl Glorglo Dl Gerlando Rosalia, Portolano

Baldassare, Mastrangelo Salvatore
A genome-wide comparison between unselected and selected Valle del Belice sheep reveals selection

signatures related to production traits ..... S 0415
Rossoni Attilio, Nicoletti Chiara, Vevey Mario, Santus Enrlco

Integration between genomic and microsatellite analysis for the parentage verification ............... 0442
Coffee break

Friday June 16" — Room Daunia

Session 32 - Animal welfare and health

Di Palo Rossella - Santillo Antonella

Ciarelli Claudia, Pillan Giulio, Bordignon Francesco, Xiccato Gerolamo, Pirrone Fabrizio, Ghiro Franco,

Trocino Angela

Space use by laying hens in a cage-free system: effect of genotype and enrichment with perches ....... 0453
Poulopoulou Ioanna, Zanon Thomas, AIRhmoun Mousaab, Katzenberger Katja, Holighaus Louis,

Gauly Matthias

Assessment of dairy farm welfare using a benchmarking tool S 0464
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Crosetto Riccardo, Sartore Stefano, Ponzio Patrizia, Macchi Elisabetta, Mioletti Silvia, Miniscalco Barbara,

Sicuro Benedetto, Tarantola Martina, Mugnai Cecilia

Grey Piedmont’s rabbit welfare evaluation in three housing systems ........ .. 0526
Benitez Mora Maria Paz, Longobardi Valentina, Piscopo Federica, Esposito Riccardo, BlflllCO Giovanna,

Salzano Angela

Effect of pomegranate extract on post-thawed Sperm QUALLILY .....cceuueeeveeeeeeeeeereeeissssssnnneeeeeeeeseeees 0433
Torsiello Benedetta, Giammarino Mauro, Battaglini Luca, Battini Monica, Mattiello Silvana, Quatto Piero,

Renna Manuela

Evaluation of inter-observer reliability of animal-based welfare indicators in the case of

trichotomous variables With tWO OF MOTE ODSETUES ceceevvrvveereeeessvsssssssssssssssssssssssssssssssssssssssssses 0008
Lanzoni Lydia, Waxenberg Kaia, Ramsey Rachael, Rees Robert Martin, Bell Julian, Vignola Giorgio,

Atzori Alberto Stanislao

The environmental cost of impaired welfare in dairy sheep farming ........ ..0043
Zanon Thomas, Gauly Matthias

Walking distance and maintenance energy requirements of sheep during mountain pasturing
(transhumance) ... . .. 0054
Colombini Stefania, Menni Glorgl Pave51 Martma Battelll Marco X1a0x1a Dal Gala351 Glanluca

Crovetto Gianni Matteo, Rapetti Luca

Effect of a blend of essential oil on in vitro rumen fermentation for SARA prevention...........eeeeeee.. 0295
Coffee break

Friday June 16™ — Room Peucetia

Session 33 — Development of genomics in biodiversity

Biffani Stefano — Cipolat Gotet Claudio

INVITED LECTURE

Lalog Denis, Jaffrézic Florence, Zerjal Tatiana, Rau Andrea

Old wine in new bottles: Factorial analyses in the age of multi-omics

Strillacci Maria Giuseppina, Bernini Francesca, Punturiero Chiara, Vevey Mario, Blanchet Veruska,

Bagnato Alessandro

Structural Variation in the Aosta cattle breed .. .. 0410
Bernini Francesca, Punturiero Chiara, Bagnato Alessandro, Mllane51 Raffaella Vevey Marlo

Blanchet Veruska, Strillacci Maria Giuseppina

A Genome Wide Association Study in the Aosta Cattle population .. 0413
Pauciullo Alfredo, Versace Carmine, Gaspa Giustino, Cosenza Gianfranco

A functional polymorphism influencing the promoter activity of alpaca a-lactalbumin

gene (LALBA) ....... ..0188
Cortellari Matteo, Negro Alessm Blonda Ananna Fresi Pancrazm Grande Sllverlo Crepald1 Paola

Effect of artificial insemination on genomic population structure in Camosciata delle Alpi

dairy goat breed .. .. 0240
Dadousis Christos, Ab ondi Michela, C1po at- Gotet Claudlo van Kaam Jan- ThlJS Flnocchlaro Raffaella,

Marusi Maurizio, Cassandro Martino, Sabbioni Alberto, Summer Andrea

The effect of ancestral and SNP panel genotyping on genomic inbreeding coefficients from

imputed SNP in Holstein-Friesian dairy cows.. .. 0283
Manunza Arianna, Ramirez Diaz Johanna, Zamora Bustillo Roberto Clappesom Gabrlel Peraza Pablo

Lenstra Johannes A., Estrada Reyes Zaira, Arranz Santos Juan José, Revelo Cuaspud Herman Alberto,

Rincon Florez Juan Carlos, Stella Alessandra

About the origin of traditional sheep breeds from South America: a comprehensive investigation..... 0346
Biscarini Filippo, Cozzi Paolo, Ramirez-Diaz Johanna, Stella Alessandra, Manunza Arianna

Detection of heterozygosity-rich regions (HRRs) in the genome of domestic ruminants: which

parameters for which breed . v .. 0031
Ribani Anisa, Taurisano Valeria, Rakaj Arnold, F1anch1n1 Alessandra Grosso Luca Pensa Dav1de

Buttazzoni Luca, Capoccioni Fabrizio, Pulcini Domitilla, Utzeri Valerio Joe, Fontanesi Luca

Mitochondrial DNA based diversity over several Mediterranean regions in holothurian species ....... 0251
Coffee break
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Friday June 16" — Room Messapia

Session 34 - Companion animals

Cutrignelli Monica — Stefanon Bruno

INVITED LECTURE

Switonsky Marek, Szczerbal Izabela, Nowacka-Woszuk Joanna, Stachowiak Monika

Cytogenetic and molecular background of canine and feline disorders of sex development

Delsante Costanza, Vecchiato Carla Giuditta, Sportelli Federica, Cabri Giulia, Pinna Carlo,

Cavazzoni Marco, Biagi Giacomo

Blood and clinical parameters of obese and lean cats, and the effects of a caloric restriction ........... 0011
Pinna Carlo, Vecchiato Carla Giuditta, Delsante Costanza, Sportelli Federica, Parazza Paola,

Dall'Olio Massimo, Biagi Giacomo

Effects of oral supplementation with coconut oil on fecal microbiota of healthy dogs .........eeeeeeeeee. 0012
Moretti Riccardo, Chessa Stefania, Profiti Margherita, Uva Anna Maria, Tarducci Alberto,

Zatelli Andrea, Sacchi Paola

Resistance versus susceptibility to Leishmania: genetic differences in a population of

English Setter dogs ...... e cerrnnnanneenenees 0150
Balouei Fatemeh, Sandri Misa, Scarse] a Ellsa Sgor on Sandy, Stefanon Bruno

Reconstruction of functional features of fecal microbiome in dogs fed different diets.........ueeeeeeeeees 0197
Crepaldi Paola, Bionda Arianna, Cortellari Matteo, Lopreiato Vincenzo, Liotta Luigi

Selection signatures in Italian RUNEING dOZS «ec.uueeeeeeenneeeeieinneeiiiinneeiensinneeenssnnneeesssssneececnnns 0286

D'Anza Emanuele, Bionda Arianna, Liotta Luigi, Ronchese Mauro, Cortellari Matteo,

Albarella Sara, Ciotola Francesca, Crepaldi Paola

English and American Golden retrievers differentiation: from sperm morphometry to genomic data . 0301
Atuahene David, Costale Annalisa, Martello Elisa, Chiofalo Biagina, Sandri Misa, Stefanon Bruno,

Meineri Giorgia

Nutraceuticals: a promising alternative to the use of drugs for intestinal wellness in dogs .............. 0052
Vastolo Alessandro, Ruggiero Alessio, Calabro Serena, Kiatti Dieu Donné, Cutrignelli Monica Isabella

Influence of grain-free and cereal-based diets on postprandial glycaemic reSpOnSe .....eeeeeeeeeeseeenne. 0490
Coffee break

Friday June 16" — Room Apulia

Session 35 - Sustainable feeding strategies in livestock system

Di Francia Antonio — Bailoni Lucia

INVITED LECTURE

Atzori Alberto Stanislao, Atamer Balkan Busra, Tedeschi Luis Orlindo, Cannas Antonello, Gallo Antonio

Dynamic modelling in ruminant nutrition: background, applications and perspectives for the

sustainability of livestock productions

Serrapica Francesco, Di Francia Antonio, Barone Carmela Maria Assunta, Genovese Alessandro,

Balivo Andrea, Masucci Felicia

Can sprouted barley grains replace maize silage in dairy buffaloes’ diets? Effects on production

efficiency, milk traits, and mozzarella cheese quality .......... S 0149

Gannuscio Riccardo, Vastolo Alessandro, Maniaci Giuseppe, Lucia Caterlna Todaro Massimo,

Cutrignelli Monica Isabella

Novel feedstuffs obtained mixing different by-products: nutritional evaluation .............eeeeeeeeeeeenes 0554

Bolletta Viviana, Ruggero Menci, Pauselli Mariano, Servili Maurizio, Taticchi Agnese, Morbidini Luciano,

Valenti Bernardo

Dietary hazelnut skin and addition of phenolic extract from olive mill wastewaters:

Effects on pork salami quality... cesssessnnnnnnnnnnes 0512
Tinagli Sara, Silvi Alina, Casarosa Laura Turini Luca Tognocchl Momca Serra Andrea

Effect of a Sulla based diet on Massese sheeps’ milk and cheese ........ cessessssnnnannnnnes 0292
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Maniaci Giuseppe, Ponte Marialetizia, Gannuscio Riccardo, Giosué Cristina, Di Grigoli Antonino,

Bonanno Adriana, Alabiso Marco, Pipi Marianna

Effect of the inclusion of Opuntia ficus-indica cladodes in the feeding of Cinisara cows on

Caciocavallo Palermitano cheese produced in SUMIMEY ......eeeeeeeessssssssssssssessnnssssssssssssssssssssesssss 0406

lommelli Piera, Sarubbi Fiorella, Musco Nadia, Lombardi Pietro, Morittu Valeria Maria,

Moniello Giuseppe, Totakul Pajaree, Infascelli Federico, Tudisco Raffaella

Effect of fennel seeds as a dietary supplement in grazing goats: preliminary resulls ........eeeeeeeseeeeees 0462

Piccioli-Cappelli Fiorenzo, de la Maza-Escola Victor Sainz, Grilli Ester, Berelli Marco,

Benedetti Lorenzo, Lovotti Giorgia, Trevisi Erminio

Effects on feed efficiency and resilience in the transition period of Holstein dairy cows fed

with different sources of rumen-protected choline ....... . ..0463
Reggi Serena, Guagliano Marianna, Pedrazzi Simone, Allesina GlUllO Spalletta Ambra

Scoranelli Simona, Cristiani Cinzia, Rossi Luciana

In vitro evaluation of biochar from chestnut and vine residues gassification as possible feed

additive: antioxidant and antimicrobial activities........ . .. 0279

Trevisi Paolo, Correa Federico, Virdis Sara, Negrini Clara, Dalcanale Slmone

Efficacy of low protein diets with different amylose/amylopectin ratio on growth performance

and health of WeANEA PIgS....eeuueeeeeeerrveeiiissssrsnneeeiiiiiieiiissssssnseeeeeesisscessssssssssssesesssssssssssssnns 0356
Danieli Pier Paolo, Manganello Federico, Fiore Leonardo, Natoli Vincenzo, Ronchi Bruno, Primi Riccardo
Nutritional profile of hay from tef (Eragrostis teff) genotypes grown in South Italy ..........eeeeeeeeeee.. 0128
Coffee break

Friday June 16" — Room Daunia

Session 36 — Research and sustainability in horse production

Salimei Elisabetta — Capomaccio Stefano

INVITED LECTURE

Vial Céline

Equine production and activities in France: what contributions to the sustainability of local areas?

Asti Vittoria, Sabbioni Alberto, Stocco Giorgia, Summer Andrea, Ablondi Michela

The background of novel phenotypes in a native horse breed ..... ..0314
Bordin Clara, Raspa Federica, Roggero Angela, Palestrini Claudia, Harris Patricia,

Ellis Andrea Dorothea, Bergero Domenico, Defilippi Silvia, Valle Emanuela

A new-designed feeding device for sustainable hay feeding management in PONies .......eeeeesesssesennes 0302
Zappaterra Martina, Felici Martina, Nanni Costa Leonardo, Padalino Barbara
Welfare on arrival at the slaughterhouse: handled versus unhandled ROYSES ....coeeereeeevvaveeesereseesnns 0014

Zoratti Aloma, Pividori Isabella, Comin Antonella, Piasentier Edi, Prandi Alberto, Peric Tanja
Assessment of the allostatic load in horses at the slaughterhouse. .. 0294
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Friday June 16" — Room Peucetia

Session 37 - Insects’ production for feed and food

Chiofalo Biagina - Gasco Laura
Ferri Irene, Dell'Anno Matteo, Reggi Serena, Canala Benedetta, Petrali Beatrice, Rossi Luciana

Innovative growing substrates for the production of functional Tenebrio molitor meals ........ccc...... 0547
Renna Manuela, Coppa Mauro, Lussiana Carola, Le Morvan Aline, Rastello Lara, Gasco Laura, Maxin Gaelle
Rumen lipid biohydrogenation of insect meals: results of an in VItro SLUAY .eeeeeevveeesssssssvrrnnsennnnnnes 0039

Mancini Simone, Mattioli Simona, Fratini Filippo, Cacchiarelli Chiara, Tuccinardi Tiziano,

Dal Bosco Alessandro, Paci Gisella

Comparison between lesser mealworm, mealworm and superworm larvae reared on the same

substrate for their use as feed/food .......... v ereeeesennnnnnanans 0100
Bellezza Oddon Sara, Biasato Ilaria, Resconi Andrea, L010t1ne Zalra Ca1m1 Chnstlan

Zaniboni Luisa, Gasco Laura

Effect of different iso-waste-based diets on black soldier fly larvae growth and

chemical composition . eeeeeeeennnnnnanaes 0520
Sogari Giovanni, Tzompa-Sosa Daylan Amella Moruzzo Roberta RlCClOll Francesco

Menozzi Davide, Liu Aijun, Li Jie, Mancini Simone

Consumers’ acceptance toward edible insects: A cross-country study in Belgium, China,

Italy, Mexico, and the US ......... S 0163
Addeo Nicola Francesco, Vozzo Simone, Alleva Rosanna Tancredl Federlca PlCCOlO Giovanni,

Bovera Fulvia

Growth performance and morphometric characteristics of Hermetia illucens larvae reared on four
different substrates ...... . ceeeeseeennenaeanaes 0213
Pascon Giulia, Cardinaletti Glorlana Messma Marla Damso Ennco T1bald1 Em1 io, Randazzo Basilio,

Tulli Francesca

Effect of dietary chitin on growth performance, nutrient utilization and metabolic response in rainbow
trout (Oncorhynchus mykiss) ... S 0516

Friday June 16" — Room Messapia

Session 38 — Advances in dietary feed supplementation

De Palo Pasquale — Nudda Anna

Mammi Ludovica Maria Eugenia, Ghiaccio Francesca, Bonfante Elena, Vezzani Claudio,

Colleluori Riccardo, Cortese Martina, Formigoni Andrea

Precision feeding: amino acid balance in dairy cows fed two different levels of total crude protein... 0278
Lopreiato Vincenzo, Chiofalo Vincenzo, Cavallo Carmelo, Amato Annalisa, Trevisi Erminio, Liotta Luigi

Effect of feeding enriched-olive cake on metabolic and milk performance response of mid-lactating

Holstein cows. ceeeeernereeeeeeenns 0281
Lora Isabella, Tolasi Cecilia, Ranzato Glovanna Zano 1Yadav Cozm G1ullo
Field study on the effects of pasteurization on colostrum quality of Holstein dairy COWS .....eeeeeeseees 0308

Mastroeni Carmelo, Ghilardelli Francesca, Sigolo Samantha, Mosconi Martina, Gallo Antonio

Oxygen barrier plastic films: an opportunity to improve silage quality and reduce the use of plastic . 0386

Arango Sheyla, Massaro Selene, Guzzo Nadia, Tagliapietra Franco, Bailoni Lucia

Effect of hemp leaves on milk yield and quality in dairy cows: preliminary reSults .....ceeeeesveseeesseees 0402

Meli Giovanna, Fumo Valentina, Scicutella Federica, Invernizzi Guido

Impact of maternal milk from goats fed with Camelina sativa and Cynara cardunculus cake

on goat kids’ growth performance and health status ........... cereeennnnnenaenees 0420

Marchetti Luca, Rebucci Raffaella, Giromini Carlotta, Lanzoni Davide, Cremone81 Paol

Castiglioni Bianca, Biscarini Filippo, Perricone Vera, Sandrini Silvia, Bontempo Valentino

Evaluation of essential oils from natural extracts and medium chain fatty acids on piglets growth

performance, salivary stress markers and gut health ........... cerssnnnnnnenenes 0087
Righi Federico, Pitino Rosario, Pozza Marta, Goi Arianna, De Marchi Massmo Slmom Marlca

Relationship between diets characteristics and milk composition in lactating dairy cowsfed

silage- or hay-based diets .......... S 0440




Chairs:

11:30

12:00

12:15

12:30

12:45

13:00

Friday June 16" — Room Apulia

Session 39 - Genomic tools for animal resiliency and susceptibility

Bagnato Alessandro - Sartori Cristina

INVITED LECTURE

Vergani Andrea Mario, Bagnato Alessandro, Masseroli Marco

The use of Machine Learning in the Genomic Era of Livestock Farming

Fabbri Maria Chiara, Tiezzi Francesco, Lozada-Soto Emmanuel, Crovetti Alessandro, Consortium TREASURE,
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Venues

Opening ceremony and Welcome Cocktail on the 13th June
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Conference kit
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scientific sessions and to the social programme.
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All participants and all the registered accompanying persons will dress the bracelet for getting access to coffee breaks,
welcome cocktail, lunches and Apulian dinner.




Language

The official languages of the Congress are English and Italian. Slides for oral presentation in English only.
Simultaneous translation will not be provided.

WiFi

Free WiFi connection at the congress venues: Torre Cintola
Password: torrecintola

Mobile phones, photo and video

Participants are requested to keep their mobile phones switched off (or set to silent mode) in the session rooms.
Photography and video recordings are strictly prohibited during all scientific sessions.

Opening Ceremony

The Opening Ceremony will take place on Tuesday 13" June 2023 at the "Torre Cintola Resort" and will be followed by a
Welcome Cocktail.

Working lunches

On Wednesday 14" and Thursday 15" June working lunches will be served from 13.30 to 14.30 at Torre Cintola Resort.

Social dinner

The Social Dinner will be held on the evening of Thursday 15% June at “Tenuta Monacelle”
Atransfer service by private bus will be organized, with departure at 20.00 from Torre Cintola Resort

Provided services

Abiberon-feeding service is guaranteed during the congress half an hour before lunch.

31 edition of the “ASPA Young Researchers Competition —
Oral Presentations”

To promote and stimulate young researchers, the Animal Science and Production Association (ASPA), in collaboration with the
Italian Journal of Animal Science (IJAS) and with the economic support of the Organizing Committee of the 25" ASPA Congress
(2023), organizes the third edition of the "ASPA Young Researchers Competition - Oral Presentations" with the aim to select
the best 5 papers as oral communications at the 25" ASPA Congress. The awarding of the best communications is scheduled
for the 15" June at 18.00.



3rd edition of the “ASPA Young Researchers Competition — Posters”

To promote and stimulate young researchers, the Animal Science and Production Association (ASPA), in collaboration with the
Italian Journal of Animal Science (IJAS) and with the economic support of the Organizing Committee of the 25" ASPA Congress
(2023), organizes the third edition of the "ASPA Young Researchers Competition - Poster Presentations" with the aim to select the
best 5 papers as Poster communications at the 25" ASPA Congress. The awarding of the best communications is scheduled for the
15™ June at 18.00.

Photo Exhibition

Photos of marginal areas, rural environments, native breeds of Southern Italy (Apulia and Molise) will be displayed in the
conference rooms. Ph: Luigi Geraci, Rocco Giorgio, Fabio Pilla.

Monopoli

Monopoli (from the Greek “monos” and “polis”’) means unique city and certainly it is still faithful to its name.

Indeed, the city retains intact the charm that comes from its history and traditions.

A city of nearly 50,000 inhabitants, 43 km southeast of Bari on the Adriatic coast. It borders with the towns of Polignano a Mare,
Conversano, Castellana-Grotte, Alberobello and Fasano.

Monopoli stretches along 15km of low, indented coastline, with numerous coves with evocative names and long sandy shores
that are a safe landing place for tourists for their vacations.

The medieval center, characterized by churches and convents, rises again today thanks to major restoration works, such as the




complex of fortifications (walls and castle), the Romanesque Church of Santa Maria Amalfitana and the sumptuous Baroque
Cathedral.

The rural territory, consisting of as many as 99 districts, covers an area of more than 150 square kilometers of great natural,
scenic and cultural interests.

There are in fact numerous fortified “Masserie” (centers for agricultural activities) also dating back to Roman times, rock
churches, “trulli”, beautiful neoclassical villas and farmhouses.

Monopoli's major tourist attractions include Roman (Egnatia), Byzantine (rock frescos), Longobard, Norman (farmhouses,
masserie, fortresses) and Hispanic (Castle of Charles V) monuments.

Shuttle bus to and from airport

From Airport to Monopoli:
Monday 12 at 21.00

Tuesday 13" June at 12.00 and 18.00
Wednesday 14™ June at 12.00

From Monopoli to Airport:
Thursday 15% June at 16.00
Friday 16™ June at 14.00

Please reserve until the 10 June

Where to have dinner

Torticulin

It is possible to reserve the dinner for Tuesday and Thursday night, directly in Torre Cintola Resort. The resort is located in
“Capitolo”, a locality in the municipality of Monopoli, in the metropolitan city of Bari. It is known to be one of the main tourist
areas of Monopoli, as well as its seaside resort per excellence.

During the summer period, it is a place full of clubs and beach lidos, active even in the evening, which can offer tourists the
opportunity to have lunch and dinner directly on the beach.

It is located 3 km far away from Monopoli City center which is also full of restaurants and clubs that can offer lunches and
dinners of all kinds, types and tastes.

For participants interested to dinner on Monday night or for the lunch of Friday, it is possible to reserve directly in Torre
Cintola Resort

Bus Service

To reach Monopoli during the ASPA Congress it will be possible to get on the city bus just at the entrance of Torre Cintola
Resort from 8.00 to 23.00 every 45 minutes. On the registration desk it is possible to have the exact city bus timetable.
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Nutrition modelling was largely based on empirical or mechanis-
tic approaches, as firstly shown by the well-known INRA, NRC
and Cornell Net Carbohydrate and Protein System (CNCPS) ani-
mal nutritional feeding systems. These approaches allowed to
merge algorithms and equations and to find the nutritional out-
puts from analytical solutions. In particular, mechanistic models
increased the degree of understanding of biological systems,
proposing the description of the nutritional dynamics at steady
state conditions. It must be noticed that biological systems are
characterized by a high degree of complexity, which include
non-linear feedback dynamics with multiple loops that cannot be
solved solely with analytical approaches. Dynamic approaches
have been proposed for specific focuses and often without asso-
ciation with systemic perspectives or feedback loop thinking.
Otherwise, systemic perspectives and system dynamics modelling
have increased in the last decades in many scientific areas,
underlining the need for higher complexity understanding to
drive decision support. Different dynamic approaches have been
already proposed to describe ruminal dynamics, and the modeling
applied to ruminant nutrition could take advantage of including
feedback mechanisms. Thus, the aim of this work is to present
the system dynamics approach for nutritional modelling, based
on systemic perspectives and dynamic calculation methods.
System dynamics modelling is a descriptive simulation modelling
technique, aiming to explicitly embed the cause-and-effect rela-
tionships of variables within the model. It follows a modelling
process emphasizing mental model development and dynamic
hypothesis identification, to map the mathematical relationships
describing the nutritional processes, phenomena and patterns of
behavior. It aims to synthesize all that is known about the problem
into an endogenous (i.e. feedback-based) theory, on which to
evaluate the quantitative model expressed in mathematical
terms. As a demonstrative outcome, three specific examples of
this approach are provided through the presentation of nutrition
models. They include ruminal degradation dynamics, mainte-
nance requirement calculation for dairy cows, and feed intake
behavior modelling description and calculations. This work allows
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exploring an alternative modelling methodology for the develop-
ment of future nutritional models.

Nutrition modeling has large implications and multiple roles in
addressing livestock production sustainability can be declined in
technical, environmental and economic directions and aspects.
Empiric algorithms and mechanistic sub-models have been suc-
cessfully integrated to several feeding systems calculate technical
performances and nutritional indicators, to estimate environ-
mental impact of livestock and to compute economic indicators
of feeding economics. Nutritional indicators with relevant envi-
ronmental and economic implications have been included in
several feeding systems and feeding formulation software, to
enhance the decision making power of the nutritionists at farm
level. Black box and empiric approaches left the place to mecha-
nistic modeling, allowing to increase understanding and aware-
ness of livestock nutrition and the effectiveness of formulated
diets, and in driving animal biological response in terms of pro-
ductivity and welfare, especially in ruminants. From a scientific
and technical point of view, as demonstrated by the CNCPS in
the past decades, nutritional mechanistic modeling has been
prioritized to reduce nitrogen and phosphorus excretion and
pollution, and to target technical and economic efficiency in opti-
mized diets, introducing the concepts of precision feeding
techniques.

With the high emphasis on climate change contribution of live-
stock sector and on its mitigation, recently many models have
been developed to estimate methane emissions, with the double
focus to quantify emissions and increase nutrient harvesting at
ruminal and gastrointestinal level. Mechanistic and dynamic
models are every day more diffused to improve understanding of
nutritional processes at organ, tissue, animal or farm levels.
Models of ruminal dynamics have been published and are under
development, with the aim to mimic biological relations among
substrates, microbial populations and host, in order to predict
and enhance feed utilization efficiency. Feed efficiency has been
recognized as the most important parameter of sustainable pro-
duction in ruminants being associated for 50% to technical/envi-
ronmental efficiency and energy use and for another 50% to the
economic performances of dairy farms. From this point of view,
mathematical models can help to identify and optimize key factors
of productivity, to increase effectiveness of feeding techniques
and reach more sustainable and environmentally-friendly farm
practices. Currently, dynamics models are under development to
cope with the most relevant environmental challenges. They
include nitrogen and phosphorus pollution, greenhouses gas
emissions (N,0 and CH,), particulate matter 2.5 (NH,), and water
consumption.

The passage from mechanistic to dynamic models opens space
to new cutting edge research in nutritional evaluations of diets
and animal performances since it allows to move, in the decision
making process of nutritionists and farmers, from static consid-
erations to over time scenarios. By using dynamic models, we
can improve the understanding of trade-offs and potential unin-
tended consequences of management decisions. This is surely
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relevant in the estimation of animal productivity, in emission
estimation and pollution mitigation, but can be even more ben-
eficial for studies on climate change adaptation. In fact, consid-
ering the small relevant contribution of each single livestock
specie to the climate change, the reduction of emissions by live-
stock cannot ensure the reduction of climate change risks, since
the anthropogenic emissions from other sectors might contribute
to impair the global equilibrium, with detrimental effects on agri-
culture and livestock productions. Thus, a climate adaptation of
livestock is undoubtedly needed. In this sense, dynamic modeling
brings opportunities to study, describe and predict the future
performances. Some examples can be shown for animal responses
to heat stress, variation of animal requirements, and adaptation
and tolerance to heat stress as biologic delayed process. Several
modeling techniques, such as system thinking, hybrid approaches
based on age-based modeling, and artificial intelligence based
on deep learning and machine learning are being used to rapidly
reach the goals of having more productive and sustainable live-
stock productions trough the enhancement of decision making
in nutritional processes.

ICAR harmonisation of
sustainability related milk traits

Martin Burke?, Tone Roalkvam®, Rene van der Linde¢ and
as representatives of the ICAR Sustainability Task Force

?JCAR CE, Utrecht, The Netherlands
ICAR Board Member, TINE, Norway; ‘ICAR, Utrecht, The
Netherlands

ICAR has the role of developing and providing animal recording
guidelines to support the dairy industry and farmers in their
efforts to collect quality data for use in herd management decision
making, and to deliver proven and validated information for
genetic evaluations. Policy, science, consumer expectations and
farmer practices all point to the same paradigm: optimisation not
productivity, for land, animals and energy. Taking on this chal-
lenge, we need to reset and take ecology and the ecological bound-
aries as our starting point. This means a paradigm shift towards
circularity, as part of a larger bio-based economy. Following the
successful ICAR 2021 conference in Leeuwarden, where
‘Circularity in Agriculture’ was the main theme, the ICAR Board
appointed Board Member Tone Roalkvam and their CE, Martin
Burke to form a Sustainability Task Force (STF) with the goal of
developing a coordinated approach to Sustainability across ICAR
Working Groups and Sub Committees.

As well as ICAR Board and staff being represented, the
Sustainability Task Force also includes ICAR’s key Working
Chairs ; Birgit Gredler-Grandl (Feed & Gas WG) and Christa
Egger-Danner (Functional Traits WG).

In subsequent meetings in 2022 and 2023, the STF worked to
develop a ‘Table of Sustainability Related Traits currently
recorded in Member Milk Recording Organisations’. Traits were
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identified, grouped based on herd management area, and
assessed based mainly on their ‘Impact’ on Sustainability as
well as to their ‘Ease’ of implementation. This exercise identi-
fied over 35+ traits currently being recorded by ICAR Members.
As ICAR’s key role is harmonisation of recording guidelines we
recommend the next steps;

a. ICAR provides Standard Definitions of the key Milk
Recording Traits

b. ICAR provides a standard comparable reference on how to
Measure important sustainability-related traits.

This presentation offers a progress report including an overview
of the recommendations of the ICAR Sustainability Task Force.

KEYWORDS: ICAR; sustainability; milk recording traits; trait
harmonisation; collaboration

Rethinking breeding strategies in
livestock species

Martino Cassandro®b<

“FedANA — Federation of National Breed and Species
Associations, Roma, Italy

YANAFIBJ — National Association of Italian Holstein, Brown
and Jersey Breeders, Cremona, Italy

*DAFNAE — Department of Agronomy Animals Food Natural
Resources and Environment, University of Padova, Padova, Italy

Food and Agriculture Organization of the United Nations (FAQ)
estimates that annual consumption of meat and milk will increase
by approximately 50%, in 2050 forecast. As the number of farms
is decreasing, the demand for more livestock production will be
met through intensification, resulting in larger farms.
Furthermore, as consumers require animals being raised respect-
ing more ethical criteria, animal welfare and health are likely to
add pressure on livestock management practices. Ensuring that
sufficient care attention is paid to animals respecting an eco-
nomical viable business, there is an increasing need for modern
livestock facilities and technological devices to monitor environ-
mental conditions but also animal behavior and health status.

Today’s available smart sensors, detectors, cameras, and micro-
phones can assist integrated management systems for animal
husbandry that are based on continuous, real-time monitoring
and control of production, animal welfare and health, as well as
environmental conditions. Such detailed devices enable farmers
to suddenly detect thermal stress, illness, or air quality problems
so that they can take immediate action. Such issues have recently
been placed under the precision livestock farming (PLF) defini-
tion, whereby livestock production systems are viewed as a set
of interconnected processes, including animal growth and behav-
ior, product yield, endemic disease, and more recently the phys-
ical environment of livestock buildings which includes their
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thermal microenvironment and the emission of gaseous pollut-
ants (CH, and NO, mostly).

Animal breeding in the third millennium has been swept up to
tensions between the ever-increasing demands of world popula-
tion nutrition, animal welfare and environmental consequences.
The National Breeders’ Associations, coordinated by FedANA
(National Federation of Breeds and Species Breeders’
Associations) have grasped the upcoming change and all together
we are responding with a strong effort in research and develop-
ment, as well as with projects and organization of daily activities
by gathering the demands and needs of breeders, animals, and
more recently consumers, citizens and society. We have actually
started to change selection goals of each animal population, by
matching criteria that are increasingly holistic and sustainable
in different environments and markets. Targets for the coming
years call for preserving natural resources such as air, water and
soil, protecting human and animal health, reducing the number
of pharmaceuticals used in animal husbandry and preserving
genetic variability that is increasingly valuable for the challenges
of the future.

However, these goals are not the only interest that FedANA and
associated ANAs are pursuing, as after huge steps forward in func-
tional genome analysis and molecular biology we are now focusing
on a gap related on understanding the interactions between hered-
itary factors and environmental impact that ultimately shape an
animal's phenotype. In the animal genome area time has come to
clarify how genetic variation shapes different individuals, breeds,
phenotypes and stages of development. As this knowledge deserves
to be deeper investigated, FedANA and the associated ANAs have
therefore started a real ‘RETHINKING of the ANIMAL BREEDING
MODEL or better said a rethinking of the whole breeding strategy,
with various actions and activities such as better control of
inbreeding rates, increase in genotyping the female population,
strengthen collaboration between the various players in the indus-
try (e.g. POD or protection consortia, ARA-AIA, ANA-FedANA, Al
Studs, companies working on animal and human health, special-
ists in the agri-food sector, etc.). Moreover, FEDANA and ANA
Associates are defining new studies and new services about ani-
mal resilience on heat stress, interaction between the rumen
microbiome and animal DNA, but also early researches on epi-
genetic, reconstruction of pedigrees and the verification of the
documented family tree. Last but not least, we are monitoring and
improving models for predicting genetic values, indeed, in the
genomic era, over-estimation due to the pre-selection of young
reproducers identified through genomic screening, seem to be
due for selecting not only the best pedigree but also the most
favorable mendelian sampling. In animal breeding, parents of the
next generation are typically chosen in multiple stages, with the
initial steps of selection are called preselection. Candidates that
survive preselection are called preselected animals, and those that
do not pass the threshold are called pre-culled animals. Aim of
preselection is reducing costs and efforts required for animals
that are not of interest to the breeding program, and it can be
achieved by avoiding phenotyping or further testing of pre-culled
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animals. Due to the introduction of genomic prediction, preselec-
tion is now mostly based on genomic estimated breeding values
(GEBV) of young animals even before they have records for any
trait. This type of preselection is called genomic preselection
(GPS). GPS popularity is due to genotyping becoming cheaper day
by day, and also to acceptable reliabilities of GEBV. As genomically
pre-culled animals have neither progeny nor records for some or
all breeding goal traits, they are generally not included in subse-
quent genetic evaluations (i.e. genetic evaluations that come after
preselection). Thus, GPS decreases the amount of information
available for subsequent genetic evaluations of preselected ani-
mals. This may not only lead to loss of accuracy, but may also result
in bias in the GEBV that can lead to incorrect estimates of genetic
trends, as well as mistakes in ranking animals across generations.
Properly assessing the impact of preselection on subsequent
genetic evaluation of preselected animals requires comparison of
scenarios that take different approaches into account, including
a scenario without preselection.

FedANA and its associated ANAs are in fact rethinking an animal
breeding model that can make an innovative animal husbandry
sustainable based on a wisdom deeply rooted in the cultural and
typical values of the agricultural world. The holistic and sustain-
able selection pursued foresees that livestock are irreplaceable
in maintaining a circular flow of materials in agriculture, recy-
cling in various ways the large quantities of inedible biomass
that are generated as side products during the food production
for human consumption. In addition, well-managed livestock
systems can generate many other benefits, including carbon
sequestration, improved soil health, biodiversity, watershed pro-
tection and the provision of important ecosystem services. As a
matter of fact, the drastic reduction in the number of animals in
livestock farming, as desired by the opponents of world animal
husbandry, combined with the support of laboratory food or com-
monly called artificial food suppliers, could actually cause envi-
ronmental problems on a large scale. For thousands of years
livestock and agriculture has nourished humanity, not to mention
clothing, energy, manure, employment and income, as well as
goods, guarantees, insurance and social status. Knowledge in
animal science and related technologies are currently improving
animal husbandry performance along all of the aforementioned
health, environmental and socio-economic dimensions faster
than even before in human history.

Advancement in conservation
programs of Italian poultry
genetic resources for rural
development

Silvia Cerolini

Department of Veterinary Medicine and Animal Sciences,
University of Milan, Lodi, Italy
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Italian poultry breeds were reared for productive purposes until
the ‘40s in the last century and then were rapidly replaced by
commercial strains selected for improved performance. Since
then, local breeds were totally discarded by the food producing
poultry system and underwent a progressive constant reduction
in population size putting their survival at risk and, in worst
cases, leading to actual extinction. In 2021, Italian chicken (n.
21) and turkey (n. 7) breeds have been still surveyed in farming
conditions; however, only 5 chicken breeds had a population size
classified not at risk, whereas the majority of chicken and all
turkey breeds were classified at risk according to FAO risk
categories.

Local breeds still represent a wide reservoir of genetic diversity
and their conservation has become a priority at global and
regional level as an insurance to face the current and future
changes in animal production, including poultry systems.
Breeding of poultry breeds was for many years the exclusive inter-
est of fancy farmers and only in the last decades local public
Institutions developed actions providing technical and economic
support for conservation programs of Italian poultry genetic
resources. The herd book of Italian poultry breeds was established
in 2014 by the Ministry of Agriculture (MASAF) and represented
akey initiative to organize a national system aimed to safeguard
poultry biodiversity and support the development of an advanced
national conservation strategy with the concomitant consider-
ation of genetic and productive goals.

In 2017, the first national network of Breeding Poultry Centres
(BPC) was organized and supported by MASAF within the
‘National Plan for Rural Development — Support for conservation
and sustainable use of animal genetic resources in agriculture’.
The poultry network has been developing a wide conservation
program (TuBAvI project, www.pollitaliani.it) on poultry Italian
breeds with the aim to provide tools and knowledge to implement
both in situ and ex situ conservation techniques. Several activities
have been considered with the overall long-term purpose to re-in-
troduce Italian poultry breeds into the productive system. The
poultry network includes academic partners having the peculiar-
ity to combine research studies on conservation techniques with
the direct in situ management of nucleus populations.

Genetic diversity and population structure were studied after bird
genotyping using specie-specific high density SNP array in 17
chicken and 7 turkey breeds. The patterns of genetic differenti-
ation showed that most breeds formed non-overlapping clusters
and were clearly separate populations. The level of genomic
inbreeding was markedly different among the breeds and ranged
from 0.121 (Valdarnese) to 0.607 (Siciliana) in chickens, and
from 0.126 (tacchino di PR e PC) to 0.401 (Ermellinato di RO) in
turkeys. Genotyping of chickens with a set of 14 microsatellite
loci was also used to study the level of genetic diversity, molecular
kinship, inbreeding, contribution to overall genetic diversity and
rate of extinction in Italian breeds. Bianca di Saluzzo and Bionda
piemontese provided the greatest and Livorno bianca the lowest
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contribution to global biodiversity. Livorno bianca was also the
breed with the lowest genetic variability and higher extinction
risk index. In general, low genetic diversity and high self-inbreed-
ing was found in Italian chicken breeds; therefore, the introduc-
tion of different genetic lines and the use of mating schemes was
strongly recommended to limit the increase of inbreeding and
improve the conservation program.

Breeding management of nucleus populations has been improved
in order to preserve genetic diversity, control inbreeding and
monitor reproductive performance. Bird genotyping with micro-
satellite molecular markers has been implemented in nucleus
populations to identify familiar lines and study mating plans in
order to prevent the loss of biodiversity and the increase of
inbreeding. The conservation breeding management is currently
applied to 8 chicken breed populations (Ancona, Bianca di
Saluzzo, Bionda Piemontese, Livorno, Mugellese, Mericanel della
Brianza, Siciliana, Valdarnese bianca) reared within BPC and is
expected to be extended to other chicken and turkey populations
in the future.

Many efforts have been implemented to study a detailed phe-
notypic characterization of the chicken and turkey breed pop-
ulations today available in order to overcome the current lack
of knowledge and support the economic potential of breed farm-
ing. So far, the morphological traits and performance of 15
chicken breeds (Ancona, Bianca di Saluzzo, Bionda Piemontese,
Ermellinata di Rovigo, Livorno, Millefiori di Lonigo, Mugellese,
Mericanel della Brianza, Padovana, Pepoi, Polverara, Robusta
lionata, Robusta maculata, Siciliana, Valdarnese bianca) were
recorded for the first time or updated and comprehensive breed
forms are going to be published online in the site www.pollital-
iani.it. Data related to a few most known chicken breeds will
be presented.

The combination of in situ and ex situ techniques is recognized
to improve the conservation of biodiversity and is recommended,
in particular, for the management of populations very limited in
size. Therefore, beside activities related to the in situ technique,
as before described, tools for the implementation of the ex situ
in vitro technique in the conservation of Italian poultry breeds
have been considered. The semen cryobank of autochthonous
chicken and turkey breeds was planned in the period 2018-2019,
started in 2020 and is currently in progress until 2024. Species-
specific cryopreservation procedures were studied and imple-
mented to store semen doses in several chicken and turkey
breeds, even if the number of doses is highly variable according
to the availability of birds and the variability in semen production
among breeds.

TuBAvl project provided relevant results and furthers are
expected within 2024. The poultry network BPC may play a fun-
damental role in the organization of a rural productive system.
The involvement of local farmers and the valorisation of poultry
products are key factors affecting the future development of the
system.
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Are there benefits in using
sequence data for genomic
predictions?

Daniela Lourenco

Department of Animal and Dairy Science, University of Georgia,
Athens, GA, USA

Increasing the prediction accuracy in animal populations requires
a certain number of genotyped individuals and SNP, which depends
on the effective population size. As the increase in prediction accu-
racy in real populations has never achieved the levels observed in
real populations, one hypothesis was that insufficient SNP were
used for genomic evaluations. Then, the quest for sequencing
started because one of the assumptions with the whole-genome
sequence is an increased likelihood of having the true causative
variants in the data. Based on that, genomic evaluations could
benefit from using whole-genome sequences if data are large
enough to represent the variability within the population.
Additionally, this type of data would greatly help multi-breed (MB)
and across-breed predictions. However, the prediction machinery
should be able to account for sequence properly. Although tens of
millions of SNP are called from the sequence, using all of them is
not beneficial; therefore, a preselection step is required where
important variants are chosen. We investigated the impact of using
preselected variants from sequence data for genomic predictions
in dairy cattle and pigs using 27k to 105k sequenced/imputed indi-
viduals in single-breed (SB) populations. Multi-breed evaluations
were also investigated in pigs with up to 207k sequenced/imputed
individuals. We examined three genotype sets: regular SNP chip,
top markers in each 40k genomic window, and significant SNP
based on GWAS combined with the chip. In the MB evaluations,
selected SNP were from a MB GWAS. Three terminal pig breeds
were evaluated for five traits, namely average daily feed intake
(ADFI), average daily gain (ADG), backfat (BF), ADG recorded in
crossbred animals (ADGX), and BF recorded in crossbred animals
(BFX). All three terminal breeds were combined for the MB anal-
yses. Maximum gains of 0.01 and 0.03 in GEBV accuracy were
observed for MB and SB with selected sequence variants. Regarding
MB evaluations, breeds with fewer sequenced animals had a
decrease in accuracy when models involved the top markers in
each genomic window of 40k SNP. This might be because those top
SNP selected from MB GWAS could be related to causative variants
in the largest breed but not in the small ones. The benefit of using
sequence data depends on the breed, size of the sequenced popu-
lation, and how the whole-genome sequence variants are prese-
lected. However, even when sequence is available on hundreds of
thousands of animals, the advantage of this data is limited. In this
talk, I will review the recent applications of sequence data for
genomic predictions and summarize why no benefits have been
observed so far. Finally, I will provide perspectives on when
sequence can be helpful for genomic evaluations.
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Late gestation heat stress
programs reduced performance
and survival phenotype in dairy
cattle

Geoffrey E. Dahl

Department of Animal Sciences, University of Florida,
Gainesville, FL, USA

Over the past decade, extensive evidence has accumulated to
support the concept that heat stress in the dry period alters the
trajectory of maternal mammary development, immune status
and ultimately reduces milk yield and health in the next lacta-
tion. Of perhaps greater interest, studies now indicate that heat
stress in utero programs the developing calf for a lower produc-
tivity and lower survival phenotype. Compared with herdmates
born to cooled dams, calves from heat stressed dams are born at
a lower bodyweight, and that reduction in growth that persists
through puberty. In utero heat stress also reduces the uptake of
immunoglobulin G from colostrum, which was associated with
accelerated gut closure from birth. At maturity, those heifers
born to heat stressed dams produce 2—4 1/d less milk than herd-
mates from cooled dams throughout the first three lactations.
That yield drag results from gross and cellular structural shifts
in mammary gland development that are apparent from birth,
and reductions in alveolar number are present in the mammary
gland in the first lactation, which suggest a compromised capac-
ity for milk secretion. Metabolically, calves that experience in
utero heat stress have altered responses to insulin and glucose
challenges that suggest a greater uptake of glucose at peripheral
tissues and increased adipose accumulation. Other systems that
are compromised include the reproductive axis, wherein lower
AMH and follicular reserve are noted following in utero heat
stress. The heat stress insult alters the development of skin
structures related to heat dissipation, which may explain the
improved capacity for heat loss in calves that are heat stressed
in utero relative to cooled herdmates. Thus, a number of whole
animal, tissue and cellular level observations indicate a profound
negative impact of in utero heat stress. Further investigation
has revealed that heat stress in utero shifts the methylation
patterns across a number of tissues, and therefore offers an
epigenetic mechanism to explain the observed phenotype.
Ultimately, the lower performance and health observed in these
calves born to heat stressed dams leads to a reduction in the
survival time within the herd, and there is evidence that they
pass on that lower performance phenotype to their offspring.
There is no evidence that these observed effects of in utero heat
stress can be reversed after birth, thus, appropriate management
interventions during late gestation must be considered to avoid
long term reductions in performance and survival.
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Precision Ag comes to dairy:
genomics tools to improve profit,
environmental footprint, and cow
wellbeing

Fernando Di Croce, Brenda Fessenden, Michael Layfield,
Daniel Weigel, Giuliano Pisoni and Robert Wijma

Genomic selection has revolutionized dairy cattle breeding and
transformed dairy genetics more than any other innovation
since artificial insemination. Genomic information improves
selection capabilities and provides an unprecedented opportu-
nity to help improve health, fertility, and production efficiency
in dairy cattle. Since 2016, a comprehensive suite of dairy
genomic predictions for economically relevant health and well-
ness outcomes have been developed with methods and associ-
ated validation studies documented in the scientific literature.
Furthermore, these health and wellness traits have been inte-
grated into economic selection indexes designed to help pro-
ducers make more profitable decisions. In a recent Zoetis study,
the efficacy of the genomic economic selection index (DWP$)
was evaluated to predict observed lifetime profit in US Holstein
animals. The results of this study indicated that genomic selec-
tion indexes including wellness traits predicted significant
differences in observed lifetime profit, IOFC, ECM, health dis-
orders incidence, and days in milk of Holstein animals. Using
a discount rate of 10.5%, every 1-point increase in the genomic
selection index was associated with $1.84 more in observed
lifetime profit. In the same study, cows in the best genomic
quartile for DWP$ showed 55% less metritis, 33% less mastitis,
and 42% less lameness than the worst genomic group. This
study demonstrates that in well-managed herds, using well-de-
signed genomic selection indexes, genetic progress may result
in demonstrable profit, improved cow health, and cow welfare.
Importantly, the genetic improvement derived from the use of
genomic indexes has also been associated with a reduction in
the dairy cow’s environmental footprint. As dairy cows become
healthier and more productive, efficiency improves via the dilu-
tion of maintenance effect, and both resource use and enteric
methane emissions are reduced per unit of milk. In another
Zoetis study analyzing genomic data and on-farm records, the
top 25% of cows with superior genetics based on DWP$ demon-
strated 10% less enteric methane emissions, 44% less antibiotic
usage for their lifetimes and 5% less feed for maintenance
purposes as compared to the inferior 25% group. These reduc-
tions were achieved while also producing 35% more milk and
generating an average of $869 more lifetime profit per cow than
those cows in the inferior genetics group. Therefore, healthy
and efficient cows are both profitable and contribute signifi-
cantly to long-term sustainability outcomes. Additionally, the
demonstrated value and accuracy of genomic predictions have
driven (and enabled) adoption of strategies including heifer
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culling/reducing replacement inventories, strategic semen allo-
cation, mate allocation, embryo programs, and changes in herd
management following analysis of observed response relative
to genetic potential. These breeding strategies using genomic
information can be used to inform selection, breeding, and
management decisions in an overall precision animal health
approach to optimize production efficiency, reproduction,
health, and overall profitability. Furthermore, genomic predic-
tions are key for algorithm development using sensor technol-
ogy and leveraging new traits such as feed and water efficiency,
methane intensity, and heat tolerance. Genomic information
provides the opportunity for farmers and veterinarians to iden-
tify and select cows genetically predisposed for better health,
and proactively install differential management strategies for
those with greater risk of undergoing health disorders, both
resulting in reduced dependency on antibiotic usage and
improved animal welfare.

Improving dairy herd monitoring
and management using
automated monitoring
technologies

Julio Giordano

Dairy Cattle Biology and Management Laboratory, Department
of Animal Science, Cornell University, Ithaca, NY, USA

Health disorders (HD) affect a substantial proportion of dairy
cows negatively impacting their health, welfare, and perfor-
mance. In response, dairy farms spend substantial amounts
of time and money to identify, treat, and care for cows that
suffer from HD. For example, a systematic, once- or twice-daily
evaluation of health is typically performed for the first 1-3 wk
after calving in most dairy farms. Such clinical exams disrupt
natural behavior and are time-consuming, labor intensive,
and inherently subjective. The burden of cow health monitor-
ing continues to growth as qualified personnel becomes scarce
and labor costs rise limiting the amount of personnel and time
available to evaluate individual cows in dairy herds that con-
tinue growing. Moreover, interest in improving cow care, cow
performance, and dairy-producer quality of life, are driving
automation of management tasks. Automated or semi-auto-
mated milking, estrus detection, and feeding are all being
rapidly adopted by numerous dairy farms in the U.S. and the
world. In this regard, there has been an explosion in auto-
mated monitoring systems that use sensors to measure behav-
ioral, physiological, and performance parameters such as
rumination, activity, lying time, body temperature, milk vol-
ume and components, milk conductivity, body condition score,
and body weight.

Automated health monitoring technologies can only be effec-
tive if cows affected by HD present alterations of the patterns
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of sensor-monitored parameters. Moreover, the deviations
from expected patterns and temporal shifts around clinical
manifestation of HD must be of sufficient magnitude to be
detected through visual inspection, statistical methods, or
data analytics techniques. Recent studies with lactating dairy
cows demonstrated that cows affected by health disorders
manifest alterations of sensor-monitored parameters of suf-
ficient magnitude to be detected through specific algorithms
or visual inspection of data. For example, cows fitted with
accelerometer-based neck- or ear-attached sensors and
affected by HD presented different trajectories of rumination
time, eating time, physical activity, and lying time immediately
before, during, and after clinical diagnosis of HD in the early
postpartum period. The magnitude and temporal dynamics of
changes for sensor-monitored parameters is also relevant
because alterations in the pattern of a parameter of sufficient
magnitude to be detectable before clinical manifestation of
disease is critical to the ability of automated health monitor-
ing systems to flag cows for clinical examination. Although
there is substantial variation across automated health moni-
toring systems and types of parameters monitored, some stud-
ies have shown promising results. Data support the notion
that there is an association between the degree of alteration
of the pattern of behavioral parameters monitored by sensors
and the clinical status of cows. Specifically, rumination, activ-
ity, and lying behaviors were affected considerably more in
cows with multiple and potentially more severe clinical signs
of disease. Therefore, automated health monitoring systems
that monitor and use behaviors such rumination time, phys-
ical activity, and lying time either directly or indirectly to
generate health alerts might be more effective for identifying
cows affected by HD that cause more severe alterations to cow
behavior and multiple HD because these cows manifest mul-
tiple and more severe clinical signs of disease at the same
time or within a timespan of a few days. The observed temporal
shifts of sensor data patterns, the magnitude of the absolute
and relative changes, and the timing of the nadir and peaks
for different parameters such as rumination time, physical
activity, and lying time suggested that monitoring these
parameters might be useful for screening cow health in early
lactation. In this regard, some studies evaluated the ability of
automated health monitoring systems including rumination
and physical activity to identify cows with HD based on auto-
mated alerts and the interval between these alerts and the
timing of clinical diagnosis disease. This research demon-
strated that most cows affected by metabolic-digestive disor-
ders had health alerts at the same time or before clinical
diagnosis, whereas the ability to detect cows with metritis and
mastitis was moderate. For uterine and udder health disor-
ders, cows were identified through automated alerts only in
cases that affected cows systemically or if cows were affected
concomitantly by another health disorder.

More recently, some experiments have also explored if imple-
menting health monitoring strategies that rely primarily on
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automated health alerts can be as effective as intensive tradi-
tional health monitoring programs that rely heavily on extensive
clinical examination of cows. For example, in an experiment
conducted by our group, we evaluated a fresh cow health moni-
toring program for which cows were selected for clinical exam-
ination based primarily on automated health monitoring systems
alerts. We were interested on the effect of this novel monitoring
program on herd performance and the ability to identify cows
with HD when compared with a more traditional monitoring pro-
gram based primarily on compulsory clinical examination of cows.
The only difference between experimental treatment groups was
the method used to select cows for clinical examination. For the
traditional monitoring strategy, all cows underwent an extensive
clinical examination up to 10 d after calving. Thereafter, cows
with a reduction in milk yield, or suspected sick by visual obser-
vation during a walk-through of the fresh pen underwent clinical
examination. Conversely, for the program designed to rely pri-
marily on automated health alerts, cows only underwent exten-
sive clinical examination if cows had alerts from a health index
score created based on rumination and activity, milk yield reduc-
tion alerts, or detected visually if missed by the alerts. Data from
this experiment supported the hypothesis that implementation
of a program designed to rely primarily, but not exclusively, on
the identification of cows for clinical examination based on alerts
from automated health monitoring systems would not have det-
rimental effects on herd exit dynamics, productivity, and repro-
ductive performance outcomes. Notably, similar herd performance
was observed despite a 30% smaller risk of diagnosis of health
disorders and a 4 percentage point smaller total cows diagnosed
with HD for the program using automated alerts. Collectively,
results of this first of its kind experiment, indicated that dairy
farms may be able to successfully implement a health monitoring
program that relies primarily but not exclusively on automated
health

The known and unknown African
cattle genomes

Holivier Hannotte

Cells, Organisms and Molecular Genetics, School of Life
Sciences, University of Nottingham, Nottingham, United
Kingdom

In this presentation, I will review our current knowledge about
the genome diversity of indigenous African cattle in relation to
their origins, migration, dispersion, crosshreeding and natural
adaptation. It is now well established that the first cattle to
reach the African continent were of the taurine type.
Subsequently, the continent saw the arrival of humped cattle
(indicine). It was followed by centuries of crossbreeding and
hybridization, which shaped today's African cattle genomics
landscape. At the roots of these events were trading networks

[page 7]



(within the continent and between Africa and Asia), natural
selection (climatic, vector-borne diseases) and ancient human
dispersion events. Here, the role and importance of African
civilisations and societies remain underrated despite the
socio-cultural importance of cattle pastoralism across the con-
tinent. European colonisation saw the arrival of exotic improved
germplasm, adding a new layer of cattle diversity. Still, several
unknowns remain, such as possible African domestication or
introgression from African auroch and the eventual presence
of multiple landing waves of Asian indicine. The known and the
unknown of African cattle diversity will be put in the broader
context of today’s needs for improving cattle productivity in a
continent witnessing climatic turmoil.

Unravelling the complexity of
animal-microbe interactions

Jeferson Menezes Lourenco

Department of Animal and Dairy Science. University of Georgia,
Athens, GA, USA

Animal-microbe symbiosis plays a key role in animal health and
productivity, yet the true nature and complexity of these inter-
actions remain largely unknown. One of the reasons for that is
the fact that most microorganisms are unculturable, making
them difficult to study. Fortunately, in recent years, culture-in-
dependent technologies have become more widely used,
enabling the study of previously unknown microbial species.
This new scenario has allowed scientists to produce vast
amounts of microbiome data, making it possible to better under-
stand the animal-microbe relationship. This symbiotic relation-
ship involves microorganisms such as bacteria, fungi, protozoa,
and viruses, which live in and on the bodies of animals, and in
many instances provide essential services to the host animal.
These services can include aiding digestion, combating dis-
ease-causing organisms, and providing essential vitamins to
the host. The animal, in turn, provides the microorganisms with
a safe environment to live and reproduce. This relationship is
therefore essential to the health and well-being of both the
animal and the microorganisms. In summary, there are two
main metagenomic approaches applicable to animal science
studies: (1) marker gene studies and (2) whole-genome shot-
gun metagenomics. Marker gene studies rely on sequencing a
specific region of the gene, and have as main example the 16S
rRNA gene (to analyze archaea and bacteria), the 18S rRNA
gene (for eukaryotes), and the internal transcribed spacer (ITS)
region (to study the composition of the fungal community). On
the other hand, whole-genome shotgun metagenomics attempts
to sequence all the genomes present in a sample, in order to
analyze its biodiversity and microbial function capabilities.
Since the entire genetic material of a sample is theoretically
being studied, whole-genome shotgun metagenomics makes it
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possible to characterize a more complete diversity of a habitat,
including bacteria, archaea, eukaryotes, and viruses. Both the
marker gene and whole-genome shotgun approaches have
strengths and limitations, and are becoming increasingly more
available to animal scientists, allowing the field to gain a better
understanding of the importance of the animal-microbe rela-
tionships at different levels.

Innovative practices and
techniques dealing with the
environmental impact of
livestock farms

Abele Kuipers and Paul Galama

Wageningen University and Research, Wageningen, The
Netherlands

In Western Europe, in last 30 years, emphasis of environmental
public and policy debates shifted gradually from nitrate and phos-
phorus leaching to groundwater and rivers, to emissions to the
air and maintaining biodiversity. Reduction in antibiotic use was
another challenge on the way. Presently, ammonia emission from
livestock manure is the hot topic in the Netherlands and Belgium,
while the entering of wild animals in rural areas is becoming
another hot topic. Ammonia deposition threatens certain vege-
tation in the Natura 2000 areas. Therefore, the level of nitrogen
precipitation needs to be reduced. Besides this, focus on methane
is increasing. Methane (GHG) emissions are related to climate
change. Methane comes partly from manure, but mostly from the
ruminating animal.

Complying with the intensive societal discussions, the Dutch
Dairy chain has set goals for 2030 to increase sustainability on
the topics antibiotic use, welfare, grazing, climate, biodiversity,
new business model and land based farming. In addition, a coa-
lition of several Dairy organizations have set management goals
about dilution of manure, grazing and protein in ration together
with the Ministry of Agriculture to reduce the nitrogen losses,
especially ammonia emission. There is potential to reduce ammo-
nia and methane emissions with these management measures
and investment in housing systems like floor types to separate
feces and urine, daily removal of manure from the barn, different
freewalk housing systems and cow-toilet. Injection of manure
(slurry) into the fields to prevent emissions was already intro-
duced 20 years ago.

The challenge is to design a cow barn that improves animal
welfare, manure quality and reduces emissions. These indica-
tors were studied in case control studies with groups of 16 cows
at research station Dairy Campus. The Cow-toilet is an auto-
matic urinal that cows use voluntarily in a concentrate feeder.
It collects 35% of the urine production and reduced the ammonia
emission by around 35-45%. A permeable plate on a slatted floor
improves the walkability of the cows and collects all the urine
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underneath the floor. The ammonia emission can be reduced
between 35% and 50% by acidification of the urine, flushing
the plates with the urine or by spraying 20-liter water per cow
per day on the floor in combination with a urease inhibitor. A
freewalk housing system with woodchips bedding material
decreased the ammonia emission with 32% but did increase
methane emission with 30%. A new development is a freewalk
system with sand bedding that separates the urine by drains at
the bottom of the bedding. The feces are picked up by a bedding
cleaner behind the tractor. Primary separation of manure with
a different floor type in a cubicle stable or with an artificial floor
or sand bedding in freewalk housing can make a dairy farm
more sustainable and may offer arable farmers more opportu-
nities to select the right fertilizer or soil improver. In addition,
the reduction potential of ammonia and methane emissions by
grassland management and lower protein feeding is being stud-
ied. The data of 12,000 dairy farmers using the Annual Nutrient
Cycle Assessment tool (ANCA) were analyzed and show the
importance of fertilizing, feeding and housing systems on the
emissions of ammonia and GHG.

Various strategies can be applied to reduce methane emissions.
One strategy is to adapt the animal to the environment and the
other is to adapt the environment to the animal. Practices of the
1st strategy are feeding practices, e.g. adding methane blockers
to the feed or lowering protein in feed, and genetics, i.e. selecting
for low methane animals. Recently, we study the filtering of meth-
ane and ammonia from air, a practice belonging to the 2nd
strategy.

In some intensive European livestock areas, air washers (scrub-
bers) are common in pig housings to filter ammonia from the
air. The air is sucked into a water basin where ammonia reacts
with acid to dissolve into the water phase. This technique was
not adopted in cattle housings, mostly because those facilities
have an open structure, making capturing the airstream difficult.
Moreover, capturing of methane from air in cattle houses is com-
plicated due to the very low concentration in barns (in 60 farms
spread over Europe ranging from 5 to 80 ppm at 2 m height) and
low solubility of methane in water. In a dairy housing about 30%
of methane comes from the manure and 70 % from the mouth of
cows through the physiological process of rumination. In practice,
air washers are recently also introduced in dairy housings, in
which the ammonia is filtered from the air of manure storages.
We studied the challenging possibility of simultaneously filter-
ing methane and ammonia from the air in the housing and/or
manure storage facilities. Three separate processes were exam-
ined: (1). Air circulation: trying to combine the air containing
methane and ammonia in one flow; air is sucked both from the
manure storage and from close to the animals to capture the
methane originating from rumination. The effectivity of cap-
turing methane and ammonia from barns with varying degrees
of openness and by use of cow hood samplers, and the potential
of increasing the methane concentration by recirculating air
(concentrations of about 200-500 ppm can be achieved). (2)
Filter techniques: study of the effectivity of absorbing material,
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bio-bed and land/soil filters for oxidation or conversion of meth-
ane and ammonia in the captured air from the dairy house
(bio-beds are a viable route). (3) Potential re-use of filtered N
and C materials (leads to precision farming). It became clear
that filtering of methane from the air of barns forms the biggest
challenge to solve.

In coming years, environmental issues will continue to impact
the livestock sectors. The EU Green Deal and Farm to Fork
Strategy policies emphasize this development. The route to a
sustainable livestock sector is a big challenge affecting farm
families, service organizations and industries around the farming
community and the rural areas.

Old wine in new bottles: factorial
analyses in the age of multi-omics

Denis Laloé", Florence Jaffrézic, Tatiana Zerjal and
Andrea Rau

GABI, AgroParisTech, INRAE, Université Paris-Saclay,
Jouy-en-Josas, France
*Presenting author.

Factorial analyses are used across a wide variety of modern sci-
entific disciplines, but they have a long and rich history. Principal
Component Analysis (PCA), which is arguably the best known
among them, can be traced back over a century to work published
by Karl Pearson in 1901. However, the full potential of these meth-
ods could only be fully explored more recently with the advent
and the rapid rise in power of computers.

Roughly speaking, factorial analyses aim at reducing the dimen-
sionality of a dataset while retaining as much of the variation
present in the dataset as possible. This is achieved by performing
a singular value decomposition of the dataset, occasionally fol-
lowing an appropriately chosen transformation.

Initially, the use of these methods was restricted to the analysis
of small-sized single data tables, with only a few variables.
However, from the 1960’s onward, advances in both data collection
and computing power led to a renewed interest in these methods,
with the so-called ‘Exploratory Data Analysis’ approach (‘Let the
Data speak’), championed by John Tukey, and the development
of multivariate descriptive analysis tools, mainly in France with
Jean-Pierre Benzécri, but also in other countries including Japan
and Italy.

Their scope has gradually been extended to the analysis of two
or more linked data tables (multi-table analyses, i.e. Multiple
Factorial Analysis), as well as to approaches to explicitly model
covariates (Redundancy Analysis).

More recently, technological advances have enabled the genera-
tion of high-throughput biological data, corresponding to large
amounts of heterogeneous, complex and high dimensional data
at multiple molecular levels (so-called multi-omics data, including
the genome, transcriptome, methylome, etc). Comprehensive
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exploratory, descriptive and predictive analyses for these
multi-omics data are critical for extracting their full potential.
The framework of factorial analyses provides a variety of flexible
methods for this purpose, as it can integrate a variety of types
of data (binary, qualitative, quantitative) and diverse data struc-
tures. For instance, multi-block analyses (e.g. Multiple Factor
Analysis and Co-inertia Analysis) provide a synthetic view of
the relative influence of each data block and provide a consen-
sus representation of the full dataset. Partial Triadic Analysis
is a special case of multi-block analysis that deals with so-called
data cubes, where omics data are repeated (e.g. across tissues
or across time). Interestingly, unlike predictive methods, these
descriptive methods do not include a matrix inversion step,
implying that they can be used without constraint on the num-
ber of samples (observations) with respect to the number vari-
ables, thus obviating the need for regularization. This represents
a considerable advantage in the context of multi-omics data,
where data blocks (e.g. transcriptome-wide expression in a
given tissue) are often available for a limited number of obser-
vations (e.g. animals) measured on a huge number of variables
(e.g. genes).

Finally, Redundancy Analysis (RDA), which corresponds to the
supervised (constrained) version of factorial analysis methods, can
be used to model omics data with respect to a set of covariates,
such as sanitary, geography, climate, or herd system. One limitation
is that only a small number of covariates with respect to the number
of observations can be accounted for in such an approach.

We will illustrate the broad interest of different factorial analysis
methods in the context of multi-omics data through three specific
examples:

a) Quantification of the structuring impact of geography on
genetic diversity in cattle and goats: an RDA on Italian bovine
and ovine genomic data was used to quantify and compare
the effect of geography on the genetic structuring of both
species.

b) Identification of covarying gene expression and metabolite lev-
els in layer chickens: a Co-inertia Analysis identified signifi-
cant covariation between metabolomic and transcriptomic
data of layer chickens subjected to different abiotic stresses.

c) Identification and characterization of individuals with atypi-
cal multi-omic profiles in a large-scale human cancer study:
a Multiple Factor Analysis was extended in the padma
approach to characterize global sources of variability from
multi-omic data, identify individuals with atypical profiles
within a population, and highlight genes and omics with a
strong contribution to these profiles.

These examples illustrate the versatility of factorial analysis
methods in the multi-omics era, and notably their strengths for
tackling a variety of questions and structures and dealing with
high-dimensional, complex, and heterogeneous data.
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Bovine extracellular vesicles: a
new challenge for animal science

Cristina Lecchi

Extracellular vesicles (EVs) are a heterogeneous group of
cell-derived structures characterized by a phospholipid bilayer
reflecting the donor cells. EVs include exosomes and microve-
sicles with a size from 30 to 150 nm and 150 to 1000 nm, origi-
nating from the endosomal system or being shed from the
plasma membrane, respectively. EVs are involved in pathophys-
iological processes and are a mechanism for cell-to-cell com-
munication, delivering bioactive cargoes including metabolites,
lipids, DNA, and small RNA, which can induce phenotypic repro-
gramming of recipient cells. Physiological challenges like injury,
inflammation, infection, disease, or application of exogenous
abiotic stress like hyperthermia can alter EVs’ molecular con-
tents and their function. EVs can be isolated from several bio-
fluids, including blood and milk, and can modulate the host
immune response and the molecular pathway of several types
of cells. In particular, milk EVs attract the scientific and indus-
trial communities’ interest thanks to their ability to protect
cargo against degradation in the gastrointestinal tract and
during industrial processing. They are absorbed following oral
administration and cross barriers such as intestinal mucosa,
placenta, and blood-brain barrier. Other salient features of EVs
include their long half-life in the body, low immune response,
good biocompatibility, ability to target cells through their sur-
face biomarkers, and capacity to carry macromolecules. Thus,
EVs may be used for the diagnosis and treatment of several
disorders and as a targeted delivery system of drugs or bioactive
molecules for veterinary and human purposes.

Knowledge of the cellular processes that govern EV biology is
essential to disclose the pathophysiological functions of these
molecular shuttles as well as on applications involving their use
and analysis.

Leveraging genomics to achieve
dairy net zero

Filippo Miglior®® and Christine Baes*¢

Centre for Genetic Improvement of Livestock, University of
Guelph, Guelph, Canada

®Lactanet Canada, Guelph, Canada; “Institute of Genetics,
Vetsuisse Faculty, University of Bern, Bern, Switzerland

Together with other major international dairy organizations,
Dairy Farmers of Canada has pledged to reach net-zero green-
house gas (GHG) emissions from farm-level dairy production by
the year 2050. Consequently, Canada is building capacity to
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measure and/or predict enteric methane (CH4) emissions for
both herd monitoring and genetic tools. Data collection of CH4
emissions started in 2016 in two research herds using the
GreenFeed System (750 cows as of December 2022). This data
has been used to predict CH4 production for first parity Holstein
cows using milk mid-infrared (MIR) spectra data between 120
and 185 DIM, and serves as input for a new genomic evaluation
system launched in April 2023.

Furthermore, through regional and national initiatives, the
recording of methane emissions will soon start in commercial
farms equipped with milking robots using an emission sniffer
device prototyped in Italy (Tecnosens.it, Brescia, Italy) with
German-made CH, and CO, sensors (WiTek-sensorik.de, Wesel,
Germany). Approximately 50 sniffer devices will be installed in
up to 25 herds across Canada, which will enable a higher through-
put of CH4 measurements across lactation, parities and from
multiple breeds.

In addition, a new large proposal is under review with the over-
all goal to deliver a roadmap for GHG management in ruminant
species. Specific objectives include development of scientific
protocols that quantify impact and uncertainty surrounding GHG
mitigation strategies (genetic, nutrition and management);
estimation of individual animal and herd-level emissions; quan-
tification of the benefits of reducing GHG emissions through
genetic selection, nutrition and herd management strategies,
as well as genotype by nutrition interaction; optimization of
existent methane (CH4) emission data consolidation (including
beef); enhancement of genomic evaluations for CH4 emission
through mid-infrared (MIR) predicted CH4; and quantification
of the value of CH4 emission reductions. The involvement of
Agriculture Canada and Environment Canada will ensure that
the results of this project will be relevant for inclusion in
Canadian policy decisions and GHG inventories. Our target is
to reduce GHG by more than 55% (-6.7 Mt CO,eq directly in dairy.
At a current carbon price of $50/tonne, this represents a value
of $338M/year nationally. An additional saving of $102M/year
will be realized due to improved production efficiency and ani-
mal welfare.

Precision technologies and smart
dairy farming in extensive
pasture based systems

Bernadette O'Brien

Teagasc, Animal and Grassland Research and Innovation
Centre, Co.Cork, Ireland

From both business and societal viewpoints, when we consider
livestock farming, we need to focus on economic performance,
environmental impact, well-being of the livestock unit and well-be-
ing of the of the manager to ensure the sustainability of farm and
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food production into the future, and also the consumer. Currently,
these aspects of livestock production are being increasingly chal-
lenged on many levels. Precision technologies can help farmers to
become more effective and help consumers to source products that
satisfy all of these requirements through using data to enhance
resource management, to inform the decision making process, and
ultimately increase the precision of the operations.

From the dairy production system and farmer perspectives, pre-
cision technologies have potential in addressing two important
areas, i.e. reducing farm labour requirements and increasing
efficiency of production. For this potential to be met, a user need-
driven approach has to be applied by the development companies,
and a focus on how outputs arising from such technologies can
be delivered to users to maximise their value is required. But
even if these criteria are met, the farmer must be able to see that
the technology represents a good investment and must be com-
fortable in using the technology.

There is significant overlap between pasture based and indoor
systems with regard to technological development in the area of
fertility and heat detection, body condition score, cow lameness,
etc. However, implementation of technology in grass based sys-
tems does bring unique opportunities and challenges. The mobil-
ity of animals and the areas they graze in pasture based systems
often have connectivity challenges; this together with the smaller
market size and perceived demand relative to indoor milk pro-
duction systems, may in part, explain the comparatively reduced
use of precision technologies in those systems. Dairy farmers
that rely on pasture as their primary source of feed do require
accurate real-time measurement of pasture biomass to optimise
cow nutrition and grazing management. This is more complex
than some international dairy systems, where cows are primarily
fed a mixed ration (with accurate mixing of feed ingredients) in
confined housing. But there is now a clear need on pasture based
farms for effective automated technologies to measure and pro-
vide decision support on pasture quantity and quality, animal
health, heat detection, milking, and to gain some control over
animal location and mobility.

Much work has been done in recent years at Teagasc and other
research institutes pertaining to the development of precision
grass measurement technologies. GrassQ represented a European
project which encompassed both ground based and remote sens-
ing grass measurement technologies; a prototype grass measure-
ment tool that generated grass measurement protocols, which
were optimised for both precision and labour efficiency, was
developed within this project. Furthermore, a decision support
tool (DST), PastureBase Ireland (PBI) was also developed at
Teagasc and is becoming more frequently used by grassland farm-
ers. PBI assists farmers in determining appropriate actions
around grassland management, mainly by processing uploaded
herbage mass (HM) cover estimations to determine appropriate
herbage allocations in accordance with on farm growth rates.
Recent data from PBI indicates that farmers using this system
are utilising more grass than the national average (8 t DM year!)
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and are growing between 11-15 t DM year-'. Further studies have
utilised online DST databases to combine grassland management
factors with measurement and meteorological data from local
weather stations to forecast HM growth rates. Online tools similar
to PBI have been developed in other European countries and an
increasing amount of grassland data is being stored on cloud
computing platforms. Such DSTs can also perform as national
databases for research which is a significant advantage.
Significant work was also carried out on successfully integrating
automatic milking with a pasture based system, where almost
100% of the cows’ diet was supplied by grass and relatively high
milk yields were sustained during the main grazing period.
Different collar sensors which were originally designed for health
and fertility monitoring of dairy cows and later incorporated addi-
tional behavioural traits have also been examined, e.g. the
RumiWatchSystem was validated to record cow activity and feed-
ing behaviour in a pasture-based system. Further work with collar
sensors was conducted to identify possible indicators of insuffi-
cient or sufficient grass allocation by behaviour measures. The
parameter of bite frequency was significantly different between
cow groups having sufficient grass allowance or not; consistent
differences were also observed between the groups for rumina-
tion time per day, rumination chews per bolus and frequency of
cows standing or lying. Two automated body condition score tech-
nologies were also assessed; these technologies have a signifi-
cant potential role, not only in feeding management but also in
animal welfare evaluations at pasture. A further study examined
an ear tag with an acceleration sensor integrated with a localiza-
tion system. This was tested in Minnesota and in Ireland, and
results suggested that there was potential for its use on pas-
ture-based dairy farms, but it required further development. Some
topics investigated proved intractable, e.g. virtual fencing.
However, this was partly due to study design and early learning;
a different approach to the virtual fence in recent research has
shown it to be a valuable tool for maintaining animals in conser-
vation grazing areas. It can support farmers through improved
lifestyle (less requirement for manual labour) and reduced capital
costs and it can also add to the safety and welfare of animals.
Alimitation was observed across the research, i.e. each technology
had their own databases and user interfaces. There is potential for
systems to provide a database platform where data from multiple
sensors and companies could be centrally located. A trusted, non-com-
mercial stakeholder could deliver this, which would reduce the num-
ber of places a farmer would need to go to access their information.
The need for robust testing of equipment before deployment in a
commercial setting was also noted. While many companies claim to
have developed solutions for different issues, if they have not been
independently tested, many of these claims have little value. This is
important because the initial period of use of a technology is gener-
ally the period where a farmer/user will gain or lose confidence.
There is limited information on the level of adoption of precision
technologies and the factors associated with their adoption in
pasture-based systems. Recent research at Teagasc examined
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the uptake of technology across the areas of reproductive, grass,
milking and calf management on a representative survey of Irish
pasture-based dairy farms from 2018. Adoption levels varied
depending on the technology, with the most adopted being those
related to the milking process. The results also suggested that
herd size, proportion of hired labour, agricultural education, and
discussion group membership were positively associated with a
high intensity of adoption, whereas, age of farmer and number
of household members were negatively associated with it.

It is important for research, technology companies and practi-
tioners to develop and target strategies that would improve future
adoption of precision technologies in pasture-based settings. It
is also crucially important to focus on the considered view of
farmers regarding the use of technologies to allow progress of
precision farming within farming communities.

Livestock sustainability, the four
slices of the same pie

Giuseppe Pulina, Fabio Correddu, Maria Francesca
Caratzu and Mondina Francesca Lunesu

Animal Science Section, Department of AGRARIA, University of
Sassari, Sassari, Italy

Sustainability has now become such a pervasive word that it now
labels any human activity. Although polysemous, sustainability
is generally understood in the environmental sense and, when it
comes to livestock farming, in the component of greenhouse
gasses (GHG) impacts produced by livestock supply chains. [IPCC
estimates, very similar to FAO's, place GHG emissions at around
14% of total anthropogenic emissions, including LULUCF, with
methane being the largest source of impact. Agricultural and
livestock science and technologies have developed applications
that can reduce the climate-changing impacts of livestock pro-
duction through four areas that we could consider as slices of the
same pie called livestock sustainability: increased productivity,
reduction of direct and indirect emissions, carbon sequestration,
adoption of new metrics.

The increase in production per head reared was the most
important driver of the reduction in emissions per functional
unit. The phenomenon is explained by the decrease of require-
ments (and related emissions) for maintenance in favour of
those for production per unit obtained. With constant produc-
tion, the increase in productivity leads to fewer animals being
reared with an overall reduction in emissions as well. This trend
is common to all livestock sectors and, in the case of the Italian
dairy cattle industry, has generated a drop in global emissions
of 31% CO,e from 1990 to 2020. Genetic improvement, the evo-
lution of feeding and breeding technologies, animal welfare and
the longevity of animals and the prevention and treatment of
diseases all contribute to this.
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Mitigation strategies able to reduce GHG impacts in the live-
stock sector focus on reducing both direct and indirect emis-
sions. Mitigation options targeted towards the reduction of
enteric CH, are of great relevance and are merely based on
the modulation of methanogenesis (by using chemical inhib-
itors, electron receptors, ionophores, and dietary lipids) and
on the decrease in emission intensity (by increasing diet
digestibility, improving health and welfare, raising reproduc-
tive efficiency and promoting selective breeding for higher
productivity). The inclusion of agro-industrial by-products
and certified deforestation-free soy in animal diets provide
arange of environmental benefits including carbon footprint
reduction associated to concentrates use and, in general, to
land use change. Finally, renewable energy generation
designed to reduce CO, emissions could be identified as
another solution to promote farm sustainability. Carbon
sequestration by soil and biomass appears to be an opportu-
nity of mitigation and can effectively contribute to the climate
ambition of sustainability. In this context, the implementa-
tion of carbon farming practices is globally of growing inter-
est. Carbon farms can involve measures to increase the
carbon storage in soil, such as the adoption of minimum and
zero tillage practices, the use of cover crops, and the improve-
ment of crop rotation. Expanding the agroforestry, improving
forest management, and reducing deforestation has an
important global mitigation potential. Extensive livestock
with pasture-based systems positively contribute to the stor-
age of carbon in the soil. There is, also, a close link between
carbon sequestration and emission reduction practices, espe-
cially in livestock systems, where the optimization of nutri-
ents, manure and grazing management can contribute to
reduce GHG emitted at farm level. When the environmental
impacts related to animal products, such as milk and meat,
are assessed, the contribution of carbon sequestration can
be a key strategy to compensate part of GHG emissions asso-
ciated to livestock production.

The adoption of new metrics is needed because the Global
Warming Potential (GWP), the standard and widely adopted
method proposed by the IPCC for estimate the GHG emissions
reported as CO, equivalent (CO,e), does not capture ade-
quately the different behaviour between short- and long-lived
gases impact on global temperature. For the livestock sector,
where the emissions of short lived GHG (i.e. methane) play a
crucial role in the definition of their environmental impact,
these new metrics can serve to better assess the specific con-
tribution to global warming. Among the proposals, the GWP*
represents a new way to use GWP,,, and describes the relative
warming as a function of the timeline of a short lived GHG
emission, giving more accurate information about the impacts,
when scenarios of increasing or decreasing emissions are
considered. Interesting results of the application of this new
metrics have been recently published, highlighting that reduc-
ing methane emissions results in a cooling effect on the global
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temperature, rehabilitating in some way the livestock sector
in the contribution to the climate change.

KEYWORDS: Livestock sustainability; productivity; reduction of
emissions; carbon sequestration; new metrics

Digital technologies and machine
learning: a new way to look at
novel traits at spatial and
temporal dimensions

Guilherme J. M. Rosa, Laura Hernandez and Joao R. R.
Dorea

Department of Animal and Dairy Sciences, University of
Wisconsin-Madison, Madison, WI, USA

The advancement of livestock research necessitates precise
measurement of target traits in animals or groups of animals
exposed to various environmental conditions such as different
diets, disease treatments, and management practices.
Experimental studies on research farms ensure internal validity
of results, while observational studies on commercial farms
provide external validity. Both types of studies require longitu-
dinal follow-up of animals and individual identification for
monitoring their well-being, production, reproduction, and dis-
ease traits. Advances in digital technologies, including wear-
ables and remote sensors, coupled with efficient data
management and data mining techniques, now allow for accu-
rate monitoring of animals and their environment in both spa-
tial and temporal dimensions. These technologies enable
investigations of novel traits related to product quality, animal
behavior and welfare, individual feed intake, and gas emissions.
This presentation highlights our research efforts in developing
and adapting tools and methods for livestock applications,
including specific research projects that implement such tools.
For instance, we present a case study that predicts dairy cows
future performance based on their growth and mammary gland
development during calf-heifer stages.

Feed additives in ruminants
feeding: update knowledge with
focusing on natural additives
Abdelfattah Z. M. Salem?, Oscar Vicente Vazquez

Mendoza?, Mona M. M. Y. Elghandour?,
Pasquale De Palo® and Aristide Maggiolino®

“Facultad de Medicina Veterinaria y Zootecnia, Universidad
Autonoma del Estado de México, Toluca, México

bDepartment of Veterinary Medicine, University of Bari A. Moro,
Valenzano, Italy
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As the demand for animal products increases along with the
expansion of the human population, the need for feed additives
in ruminants’ diet also increases to increase animal productivity,
maximize feed resource efficiency, and maximize gain for farm-
ers. Increased production of ruminants to meet the growing need
for nutrients from animals, animal production necessitates a
steady expansion of the base of feed additives and components.
This is done to preserve the balance between environmental
exploitation and production. However, the aim of this presenta-
tion was to discuss the impacts and mode of actions of some feed
additives such as probiotics, prebiotics, certain organic acids
involved in metabolic pathways, herbs, and plant extracts which
are used few amounts in ruminant diets and can offer some of
the benefits than antibiotics supplementation.

Several feed additives are utilized in diverse animals for varied
purposes. The use of feed additives including antibiotics, hor-
mones, and others that pose a substantial risk to consumers or
the environment is prohibited in many nations. As a result, the
ruminant feed sector is growing more interested in other excel-
lent substitute feed additives that may be preferred by the public
without posing any health risks. Choosing the appropriate feed
additive for ruminant feeding has become essential because of
today's tight business margins and rapidly rising environmental
contamination. Reducing the workload of technical employees
that oversee herd health by using prompt feed additive at the
appropriate time would increase overall profitability. Rumen feed
digestion and ruminant productivity can be positively impacted
by probiotics, dicarboxylic acids, enzymes, and substances derived
from plants. The numerous ways by which these additives work
is varied. Regardless of their differences, they all have an impact
on the metabolic pathways involved in fermentation and/or the
microbial community in the digestive tract. These compounds
usually have several, refined ways of action, in contrast to anti-
biotics, which have a definite microbiological target. The type of
feed and physiological condition of the animal has an impact on
their effectiveness. To better comprehend the interactions that
take place between hosts, feeds, and additives, further research
is required.

Natural plant products are a special example among additives,
due to the variety of bioactive components in these natural and
unpurified preparations, its difficulty to determinate their effec-
tive quantities, and the effects on animal physiology and health
are not well measured. Plant extracts must therefore comply by
the same general regulations as non-natural products when used
as feed additives, including that they must be safe for both the
animal and the person managing the product, cannot be found
in animal products as residues, and cannot pose a threat to the
environment. Use of plant essential oils (EO) as feed additives
for ruminants, only a small number of preparations methods have
been standardized and commercialized. Many of the biologically
active compounds in EO have antibacterial properties that shield
plants from herbivores and diseases. Since EO are lipophilic, they
interact with bacterial cell membranes and have toxic and
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antimicrobial effects, especially on Gram positive bacteria. The
amount of EO varies significantly between different cultivars of
the same species or between different plant organs (leaves,
stems, roots, flowers, and fruits), depending on growth condi-
tions, the age or physiological stage of the plant, and the methods
used for extraction and processing. Chemotypes are different
plants of the same species or genus that superficially look the
same but exhibit a change in their chemical components, fre-
quently because of climate, altitude, or soil circumstances. The
EO are becoming more significant in ruminant nutrition as a
means of lowering enteric methanogenesis and enhancing ani-
mal health and production. Most of the biologically active com-
pounds in EO have antibacterial properties that shield plants from
herbivores and diseases. Since EO are lipophilic, they interact
with bacterial cell membranes and have toxic and antibacterial
effects, especially on Gram-positive bacteria. Moreover, several
plants contain saponins, which are glycosides. A hydrophobic
aglycone called ‘sapogenin’, which may be terpenoid or steroid
in origin, is glycosidically connected to a sugar moiety in these
substances. The many different aglycone structures, the types of
side chains already present, and the locations where the sugar
fractions are connected on the aglycone are what give saponins
their enormous variety. The non-polar sapogenin unit and the
water-soluble sugar work together to give a saponin its capacity
to foam. The most popular commercial sources of saponins are
active ingredients isolated from either Yucca shidigera (steroid
saponins also known as sarsaponins) or Quillaya saponaria and
Sapindus sp. (triterpenoid saponins). The two main saponin-rich
plant foods that are frequently found in ruminant diets and may
play a role in certain facets of animal nutrition are lucerne and
soybeans. Two methods have been proposed to explain how sapo-
nin administration in ruminants improves the absorption of
nitrogen from feed by animals because less NH, is formed in the
rumen and less urea is excreted in urine. In addition, NH; pro-
duced by microbial protein degradation can be bound by saponins
in a balanced chemical reaction that is controlled by NH;-N
concentration.

However, a wide variety of secondary metabolites that are not
essential to a plant's growth, development, or reproduction are
produced by plants. These substances help plants fight off pred-
ators, parasites, and diseases. They also shield them from inter-
species competition and can draw insects that help plants
reproduce. Before the discovery of antibiotics, they were widely
utilized as medications. Tannins are one of these substances.
Condensed tannins or proanthocyanidins, which are polymers of
flavonoid units connected by highly stable covalent carbon-carbon
bonds, and hydrolysable tannins, which contain a carbohydrate
with hydroxyl groups partially or completely esterified with phe-
nolic acids like gallic acid (gallotannins) or ellagic acid (ellagi-
tannins), fall into two different chemical categories. The ability
of tannins to chemically bond with proteins has historically been
extensively exploited to transform fresh animal skin into rotproof
leather. The same feature was investigated as a means of

Taylor & Francis
Taylor & Francis Group



reducing ruminal NH;-N production and nitrogen excretion in
urine as well as slowing dietary protein breakdown in the rumen
and improving amino acid bioavailability in the small intestine.
The production of ruminants and feed digestion in rumen
can both be favorably influenced by feed additives such as
probiotics and products derived from plants. These additives
come in a variety of forms and work in several ways. Despite
their diversity, they all eventually have an impact on the met-
abolic pathways for fermentation and/or the microbial com-
munity in the digestive tract. The kind of feed used, and the
animal's physiological condition have an impact on its effec-
tiveness. A fully comprehend complicated interactions that
find and take place between hosts, feeds, and additives. This
knowledge will allow us to identify the potential applications
of a particular feed additive, hence minimizing inconsistent
field responses.

KEYWORDS: Feed additives; ruminants; secondary metabolites;
mode of action

Building better knowledge on
meat quality determination
through integrated data mining
and curation of proteomics
studies

Mohammed Gagaoua
PEGASE, INRAE, Saint-Gilles, France

Meat quality is very important for consumers, processors, and
producers. The traditional methods for assessing meat quality
are subjective and time-consuming, and they do not provide a
comprehensive understanding of the factors that affect meat
quality. Proteomics, a high-throughput technology for the analysis
of entire proteins, has emerged as a powerful tool for investigat-
ing the molecular mechanisms underlying the conversion of
muscle into meat, meat quality variability, and the discovery of
biomarkers. However, the large amount of data generated by meat
research proteomics experiments in the last two decades can be
overwhelming, and the integration of published meat proteomics
datasets through data mining approaches and bioinformatics is
apromising way to expand our scientific knowledge. Furthermore,
mining such data in their biological context may allow the
extraction of novel and more robust biomarkers of meat quality
traits. Data reuse is a leading, active, and evolving field suggested
and very recently applied in the meat research field to rediscover
and reshape the public proteomics data for a better understanding
of the unknowns related to meat quality determination and
refinement of the list of biomarkers so far proposed. In this talk,
the application of integrated data mining and curation approaches
to improve our understanding of the molecular basis of meat
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quality will be presented. The focus will be on important meat
quality traits and their defects such as tenderness, color and
post-mortem processing treatments (e.g. electrical stimulation).
The most updated databases, patterns, knowledge and relation-
ships between different factors and meat quality gained thanks
to the integromics studies will be presented. Overall, integrated
data mining and proteomics studies curation allowed for provid-
ing a comprehensive view of the biochemical mechanisms and
molecular signatures underlying meat quality, which all together
allowed better insights of their affecting factors. These novel
approaches further allowed proposing robust biomarkers for the
development of more accurate and efficient methods/tools for
assessing meat quality. Integrated data mining and curation of
proteomics studies will have important implications for the meat
industry, as they will provide new insights into the factors that
affect meat quality.

Technologies applied in
embryonated eggs

Katarzyna Stadnicka

Faculty of Health Sciences, Nicolaus Copernicus University in
Torun, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Bydgoszcz, Poland

Implementation of precise solutions to develop natural and
sustainable ‘immunity’ in the animal is an element of a sys-
temic approach defined by World Health Organization, and
referred to as the One Health. Stakeholders of poultry produc-
tion seek solutions to eliminate and/or control the pathogens
transmitted with food and animals. Intentional stimulation of
embryonic development and determination of the future
post-embryonic health of the organism is possible by in ovo
application of natural antioxidants and prebiotics, gut stabiliz-
ers like probiotics and other immunological enhancements,
including vaccines. In light of the above, advancements in bio-
technology and robotization have led to a fast development of
several break-through practices in poultry hatcheries: in ovo
vaccination, in ovo feeding, stimulation of embryonic develop-
ment using prebiotics, probiotics and synbiotics, thermal
manipulations and embryo sex determination. The work flow
of a modern hatchery is almost fully automatized, and as such
serves as an excellent, controlled space for implementation of
novel in ovo techniques with elimination of human error and
potentially adverse environmental factors. A post-embryonic life
of a broiler chicken is limited to about 42 days. Therefore, con-
sidering the complete period from egg fertilization to animal
maturity, the embryonic development in egg (21 days) consti-
tutes a one third of a total life span of the animal. This biological
feature enables poultry production to be highly transformative
and allows for a shift of some of certain treatments from post
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embryonic phase (vaccination and synbiotic supplementation),
to the pre-hatch period. Since the first successful immunization
of chicken embryos with HVT (Turkey’s Herpes Virus) in 1980’s,
the in ovo vaccination systems have been implemented in 90%
hatcheries in United States. In Europe, the vaccination in hatch-
eries has expanded over the last several years, especially in
Spain, Portugal, Italy, France, Germany and Poland. Over the
last decade, a portfolio of in ovo multivalent vaccines available
for the control of Marek's and Gumboro’ diseases, and recom-
binant vaccines to control Newcastle disease has been con-
stantly enriched. There are new in ovo vaccines under
development to control avian influenza and Salmonella infec-
tions. A long lasting protection of a bird is ensured after a min-
imal single dose of a vaccine (50 microliters) injected into the
amniotic sac or intra-embryo between 18.5 and 19 days of egg
incubation. There are several vaccinating machines available
on the market that allow for in ovo immunization at an average
capacity of 70000 embryos per hour. Another early strategy
applied in embryonated eggs to combat the first post hatch chal-
lenges (hatching window and late onset on farm), is in ovo
feeding applied between 17 and 19 days of embryo development.
However, the concept of in ovo feeding is well known, it is too
early to measure the scale of it’s effects in practice. No nutrients
or other formulations (vitamins, minerals, and amino acids
preparations) have been commercially registered specifically
for in ovo feeding yet. The European Food Safety Authority
(EFSA) has recently added a new category of feed additives
called ‘zootechnical additives’ including: digestibility enhancers
(enzymes), gut flora stabilizers (typically probiotics), environ-
mental enhancers, immunity enhancers, and animal welfare
improvers. A major technical challenge that limits the use of
majority of the implemented vaccination systems for the pur-
pose of in ovo feeding is due to a necessity of a precise injection
directly to the amnion. Whereas the vaccine can also be admin-
istered to the embryonic body, subcutaneously. There is a proven
concept for efficacy of a strategy to modulate the immune sys-
tem and gut development on day 12 embryo development, by
injecting an optimized dose of a prebiotic or synbiotic (200
microliters) to the egg air cell. Previously, such a stimulation
showed to accelerate the development of immune organs and
reactivity of gut associated lymphoid tissue. It also leaded to
establishment of beneficial profiles of gut microbiota in mature
chickens and improved metabolic processes through liver func-
tion. Moreover, the favorable meat composition was observed
and evidences for stimulated muscle development through a
better microvascularization. There has been a research ongoing
to verify hypotheses, that a stimulation with synbiotic on day
12 of embryonic development can be considered an epigenetic
factor, and that the epigenetic impact caused be in ovo synbiotic
stimulation could be heritable. This format of evidences would
allow to set fundaments for development of new nature-based
epigenetic breeding strategies. Another novel line of research
has been initiated based on an implication that the probiotics
may have a potential to modulate (enhance) the immune
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response to vaccination and can work as in ovo vaccine adju-
vants. In a pilot study, the synbiotic added to in ovo vaccine
against Gumboro disease led to an early production of IBD anti-
bodies (accelerated immunization effect) and improved the gut
bacteriological profile in adult chickens. Based on previous
evidences, such an effect can be explained by a synergistic mode
of function of the synbiotic. In human studies, the probable
adjuvant role of probiotics was identified for oral vaccines. The
probiotic compound, apart from sensitizing the enterocytes
receptors, was expected to modulate polarization of dendritic
cells that influences the lymphocytes responses. This assump-
tion could be extrapolated to in ovo treatments referring to a
fact that the vaccine with a probiotic/synbiotic must be delivered
to the amnion (therefore, ingested in a similar way as oral
administration). The above strategies are now subject of an
extensive investigation leaded in parallel by several research
groups, globally. To summarize, mass production of poultry meat
and eggs have an undisputable impact on nature, but due to the
unique biology of birds that allows for a full management of
embryo development, it is possible to implement transformative
strategies in hatcheries to produce environmentally friendly
and healthy food while minimizing the use of energy and envi-
ronmental impact. Poultry industry plays a key role to deliver
affordable animal products (eggs and white meat) of undispu-
table high nutritive value recommended for all consumer
groups, including the infants, elders, and patients with special
dietary needs. Moreover, the OECD/FAO (2022) predicts that in
the context of the Zero Hunger initiative, consumption of poul-
try meat would increase globally to 154 Mt by 2031 (which is
27% higher than the growth in consumption predicted for pork
and twice as higher than for beef). The new common agricul-
tural policy (CAP) and the European Green Deal indicated aspir-
ing targets concerning the sustainability and safety of food
production to be achieved by innovation driven agricultural
research. In that context, development of early life strategies
in poultry seem to take an important position in the action plan
to accelerate food production systems transition.

KEYWORDS: In ovo programming; poultry; health; chicken embryo

Cytogenetic and molecular
background of canine and feline
disorders of sex development

M. Switonski, I. Szczerbal, J. Nowacka-Woszuk and M.
Stachowiak

Department of Genetics and Animal Breeding, Faculty of
Veterinary Medicine and Animal Science, Poznan University of
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Classification of disorders of sex development (DSD) is based on
sex chromosome complement. There are three major DSD
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categories: (1) caused by an abnormality of sex chromosomes,
(2) cases with normal XX complement, and (3) cases with normal
XY complement. Sex development is controlled by dozens of genes
and the SRY is a major gene responsible for the triggering devel-
opment of the undifferentiated fetal gonads into testicles. Thus,
the first step of genetic diagnosis of DSD cases is cytogenetic
analysis, followed by molecular detection of the SRY gene.
Cytogenetic diagnosis of DSD dogs usually shows a normal XX or
XY sex chromosome complement, however, there are also reports
on X monosomy, X trisomy, XXY syndrome, leukocyte XX/XY chi-
merism and X/autosome reciprocal translocations. In DSD cats,
the incidence of sex chromosome abnormalities seems to be
much higher. Until now we identified 9 DSD cats with abnormal
sex chromosome set, including X monosomy, XXY syndrome, XX/
XY leukocyte chimerism (2 cases), X/Y translocation (2 cases),
X/XY mosaicism and 37,X/38,X,r(Y) mosaicism. Among these
cases, the most interesting is X/Y translocation, which caused a
transfer of the SRY gene from Y to X chromosome and the pres-
ence of XX3&+ karyotype, which in humans is called de la Chapelle
syndrome (XX males). These two cats are the only such cases
diagnosed in domestic animals until now.

Searching for gene mutations causing DSD in dogs and cats with
a normal set of sex chromosomes is not advanced. A single com-
mon mutation and two rare mutations were found in XY DSD
dogs. In Miniature Schnauzers, a missense substitution in the
AMHR?2 gene is quite distributed. On the contrary, a 2-bp deletion
in the HSD17B3 gene and a large deletion of 4 exons in the NR5A!
gene were identified in single XY DSD dogs. In XY DSD cats, two
rare mutations in CYP/IBI and TAC3 genes and one risk variant
in the LHCGR gene, were reported.

In female dogs with normal XX chromosomes, the testicular or
ovotesticular DSD is quite common, and until now, it was diag-
nosed in numerous breeds (>40), however, its incidence in
French Bulldogs, American Staffordshire Terriers and Pugs seems
to be higher than in other breeds. Searching for the molecular
background of this form of DSD did not bring clear results. There
are several cases with duplication of the entire SOX9 gene.
Moreover, associations with CNV (copy number variation)
upstream of the SOX9 or SNP in the PADI6 gene were also
reported.

The most common type of DSD in dogs and cats is cryptorchidism,
which is a polygenic disorder. There are two SNP polymorphisms
in RXFP2 and HMGA?2 genes, which are potentially associated
with the predisposition of dogs to this disorder. Recently, we per-
formed a comparative analysis of gene expression in descended
and undescended testicles of dogs with unilateral inguinal crypt-
orchidism. This analysis showed that over 8000 genes are differ-
entially expressed, however, the comparison between descended
testicles of unilateral cryptorchid dogs and testicles of control
dogs showed no difference. This result suggested a lack of DNA
variants responsible for the altered gene expression in
cryptorchids.

Hypospadias is another polygenic form of DSD. Its incidence in
dogs and cats was not precisely estimated, however, it seems that
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atleast in dogs, it is not a very rare condition, as it was suggested
in the literature. Molecular studies of this DSD are not advanced,
in spite of the fact that sequences of several candidate genes (e.g.
MAMALDI, SRD5A2, AR and DHH) were analyzed.

In conclusion, genetic studies of canine and feline DSD recently
have brought new insights, however, the progress is still limited.
It is mainly caused by a small number of laboratories which are
specialized in cytogenetic diagnostics of these species. One can
expect, that the use of new molecular techniques and tools (whole
genome sequencing, SNP microarray, etc.) will enable the
involvement of molecular labs in such studies.
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The use of machine learning in
the genomic era of livestock
farming

Andrea Mario Vergani
Politecnico di Milano, Milano, Italy

The availability of genotypic and longitudinal environmental data
in dairy cattle farms offers interesting perspectives in phenomics.
Indeed, the direct analysis of quantitative traits can be conducted
by coupling the genomic information, nowadays obtainable at low
costs on all the individuals of a herd, with the environmental
conditions collected by farmers and by sensors (up to multiple
times a day). This large amount of available data within herd
opens the possibility for the use of artificial intelligence tech-
niques in livestock farming, especially focusing on phenomic
prediction.

In this context, we present a machine learning approach to fore-
cast the lactation curve, exploiting within-herd data collected by
automatic milking systems (AMS, i.e. milking robots) and geno-
types. The choice of the phenotype is motivated by the availability
of daily collected milk production records in the analysed farm,
as well as by the importance of lactation curve predictions for
herd management, animal monitoring and early disease detec-
tion; however, the methodological approach we propose can be
extended to any quantitative trait, such as fertility and resiliency
ones.

The study is conducted on a Holstein Friesian herd of 533 cows
situated in Lombardy; milk production and environmental
records were collected daily for 26 consecutive months (between
February 2020 and March 2022), resulting in about 168000 avail-
able observations from over 900 lactations; genotypes of all
females were obtained with the Neogen GGP Bovine 100k SNP
chip and the genomic EBVs were calculated by the breeders’
association.
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Our model uses genotypic and environmental variables to predict
the individual daily milk yield. We consider days in milk, lactation
number, month of calving and age at calving (in months) as envi-
ronmental features; moreover, we may integrate some additional
factors, namely the concentrate supplementation provided in the
AMS and the number of daily milkings (averaged on the last seven
days), which are not traditionally considered in the literature.
Regarding the genotypic features, we find out that the estimation
of each SNP additive genetic value in the problem formulation is
not beneficial, due to dimensionality issues and the negligible
effect that every individual SNP has for the quantitative trait
under analysis. For these reasons, our approach envisages the
estimation of the genomic EBV (i.e. genomic prediction step, in
our case performed by the breeders’ association) prior to the milk
production forecasting model. This methodology reduces the
dimensionality issue using the overall additive genomic value
and shows to be the most accurate in phenomic forecasting.
Moreover, the genotypic feature proves to have a considerable
impact in the final prediction, as well as the additional environ-
mental variables that are considered, i.e. concentrate supplemen-
tation and number of milkings: as a matter of fact, the inclusion
of the genomic EBV contributes to a 0.0771 increase (from 0.6282
t0 0.7053) in the cross-validation Pearson correlation coefficient
(r) between predicted and true milk yield, with respect to the
problem formulation only considering environmental inputs;
moreover, the cross-validation r measure rises to 0.8549 when
also considering the concentrate supplementation and the num-
ber of milkings.

Both the results outperform a linear model with repeatability and
genomic information and, to the best of our knowledge, the state-
of-the-art in daily milk yield prediction approaches. The main
innovation introduced by this work is the integration of explicit
genotypic information in the individual bovine milk production
forecasting task, through a suitable representation based on
genomic EBV.

Our solution may support dairy cattle breeders in their herd and
reproduction management decisions, completely leveraging infor-
mation available in farms with AMS (i.e. without requiring fur-
ther investments for data collection); indeed, the prediction of
the lactation curve can be performed even before first calving and
for newborn calves, as the SNP genotype is available after birth;
additionally, as some input variables are partially controllable by
breeders, our model may be extended to support and optimize
farmers’ decisions in a proactive manner. Finally, the idea to
include the genomic EBV in machine learning-based phenomic
prediction is general and applicable to other traits and domains,
with the goals of improving livestock farming sustainability, herd
conditions and animal welfare.

KEYWORDS: Phenomics; genomic estimated breeding value;
machine learning; dairy modelling; individual prediction
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In France as in the rest of the European Union, little is known
about the equine industry, despite its recent evolution. These
changes generate the development of new kinds of activities and
the growth of the whole equine industry. From livestock to sport-
ing athletes, through landscape managers and leisure partners,
equines can be used in various ways. These activities can be
developed within farms specialized in equines or in addition to
other agricultural productions. Consequently, the equine industry
is today firmly rooted at the intersection of various sectors: agri-
culture, tourism, sport/leisure, industry and consumer.

The evolutions of the equine industry generate new questions
about the role of equines in economic vitality, culture, social con-
nections, the environment, and rural development - questions
which reflect major changes in society. This communication aims
to provide an overview of economic, but also social, and environ-
mental issues related to equine production and activities, and to
illustrate them through examples of research projects carried out
in France.

The equine industry impacts regions in a variety of ways.

First, it has an economic significance. The French Institute for
Horse and Riding (IFCE) estimated the number of equines in
France at 1 million in 2021, which represents a density of 15
equines per 1000 inhabitants and of 18 equines per 1000 hect-
ares. The French equestrian sector generates a turnover of 11
billion euros, including 1 billion for equestrian sports and leisure
activities. Equines contribute particularly to the attractiveness
of deserted rural areas that look for levers to attract transient or
permanent populations. Moreover, it is estimated that the equiv-
alent of 66,000 full time jobs are provided in France by the sector.
Many commercial interactions exist with different companies for
food, equipment, accommodation, training of practitioners or of
horses. Equine-related business activities also generate an
increasing share of income in rural economies, thanks to the
diversification of farmers, the use of equines in modern agricul-
ture and forestry, the production of equine feed, etc.

Second, equines generate social impacts, obviously through horse
riding, which is a popular leisure activity among children and
young adults — particularly female ones. In addition, we can note
the development of the use of equines for therapy or social
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rehabilitation, as well as riding for the disabled. Equines are also
a source of new social links around riding and equine ownership,
and between urban and rural inhabitants. Equines benefit from
a positive image in the collective imagination and their presence
contributes to the attractiveness of local areas, and to connect
urban populations to nature.

Third, the equine industry has environmental impacts, some of
them being negative, but others positive thanks to equine envi-
ronmental advantages. Consequently, equines are not only an
animal production, but also ecosystem service providers, espe-
cially for land use and the conservation of biodiversity. For exam-
ple, equines are herbivores which contribute to the maintenance
of the landscape. They occupy at least 3 million hectares (ha) of
land in France. They are thus significant actors in the use of
suburban and rural areas. For instance, as a link between urban-
ization and rurality, equines are present in transitional areas
which have been abandoned by agriculture but have not yet been
developed by urbanization. Moreover, the specificities of horse
behavior allow them to use grasslands that are unsuitable for
cattle grazing, or to use the same areas in a complementary way.
Equines therefore contribute to the preservation of natural
resources and biodiversity. Equine tourism and equine work also
show environmental assets, as an ecological source of energy and
a green means of transport.

The various impacts of the equine industry generate issues of
interest for research. During this communication, while explor-
ing the diversity of the equine industry impacts, examples of
research carried out in France will be highlighted. For example,
the project ‘horse and territory’ questions the role and place of
equines in land use in France. This work highlights the link
between the development of equestrian activities over the past
twenty years, and the new residential, recreational and environ-
mental evolutions of rural areas. These activities allow the main-
tenance of spaces that would be abandoned without their
presence, they can represent a source of additional income for
local business activities, and they participate in the development
of aresidential economy and in the attractiveness of the regions.
Another example is a collaborative research program that aimed
to study the economic, social, and environmental impacts of dif-
ferent kinds of equestrian sporting events, in the short and long
term. Results show how these events could participate in the local
economic development, but also in social utility, and how their
environmental impacts can be optimized.

The ‘equine green assets’ project illustrates the importance of
equines as ecosystem providers. Five major green assets are
identified, linked (i) to equine intrinsic specificities that for
examples lead to a particular way of grazing, or to a large domestic
biodiversity of equine species, (ii) to their geographical distri-
bution and their land use, and (iii) to some uses by human
beings, in tourism and work. Equines impact landscape, biodi-
versity, greenhouse gas emissions, soil and water quality in many
ways: creating ecosystem niches in pastures, producing renew-
able energy through traction, creating and maintaining bridle
paths for their use in tourism, maintaining sensitive areas thanks
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to the adaptation of local breeds to their natural environmental
conditions, etc. Practical recommendations are proposed to help
owners and stakeholders to promote these assets in their projects
and debates.

Finally, thanks to its wide range of productions: meat, work, lei-
sure, sport, or races; and the diversity of possible activities: breed-
ing, teaching, horse rental or boarding; equine activities are
particularly a source of economic, social and environmental
amenity value. Consequently, the equine industry can provide
diversification opportunities to agricultural activities, contribut-
ing to their resilience and sustainability and to the vitality of the
regions. In the future, it would be interesting to support more
equine research, thus making this industry more visible and
understandable. A better knowledge of the economic, social and
environmental impacts of equine productions and activities in
the agricultural sector should increase their readability by pro-
fessionals and public actors. This could lead to a better integra-
tion of the equine industry in the agricultural policies and rural
development towards more sustainability.
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Welfare is a broad term and its definition reflects that. Although
animal scientists often focus on ethology, the science of animal
behavior, when discussing welfare, behavioral responses may be
short lived and may not necessarily impact other welfare-related
responses. This approach may be detrimental for the discussion
of welfare because dairy producers ultimately need to generate
profit to be sustainable. The World Organisation for Animal
Health (WOAH) defines animal welfare as ‘the physical and men-
tal state of an animal in relation to the conditions in which it
lives and dies’. Furthermore, good animal welfare is present when
animals are healthy, comfortable, well nourished, safe, able to
express innate behavior, and are not suffering from pain, fear,
and distress (WOAH). This is in line with the three major areas
of animal welfare concerns: biological functioning, natural living,
and affective states. Welfare standards were developed to assure
customers and consumers of dairy products that their expecta-
tions of dairy cattle husbandry, stocksmanship, management, and
health are met. In the US, nearly all milk produced comes from
dairy farms that participate in the National Milk Producers
Federation’s FARM. (Farmers Assuring Responsible
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Management) program. Areas evaluated relate to the proof of
training of personnel, availability of clear standard operating
procedures, and specific areas of management and animal con-
dition. Literature exists that demonstrates the association of
welfare responses such as passive transfer of immunity (colos-
trum feeding), stocking density and availability of resources,
hygiene score, body condition score, and locomotion score and
survival, production, and reproduction of dairy cattle. In short,
animal welfare standards may be perceived as an unnecessary
burden by dairy producers, but economic gains are realized when
welfare standards are met by improving animal comfort, longevity
and performance, which are generally easily justifiable and sup-
port sustainability.
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Microsatellite markers (MS) have been widely used for parent-
age verification in most of the livestock species mainly due to
their high polymorphic information content. In the genomic
era, the spread of genotype information as Single Nucleotide
Polymorphism (SNP) has raised the question to eventually use
SNPs also for parentage testing. Despite the clear advantages
of SNP panels in terms of cost, accuracy, and automation, the
transition from MS to SNP markers for parentage verification
is still very slow and, so far, only routinely applied in cattle. A
major drawback is the need for the same genotyping technology
for parents and offspring which results in additional costs. To
overcome this issue, in this study, we aimed to assess the fea-
sibility of developing an MS imputation pipeline from SNPs in
two Italian local sheep breeds: Comisana (V= 331) and Massese
(N=210). Those animals were genotyped for eleven MS which
are part of the standard ISAG panel and with the Ovine SNP50
Bead Chip. Prior to imputation, a quality control (QC) was per-
formed, and SNPs located within a window of 2 Mb from each
MS were selected. The core of the developed pipeline was made
up of three steps: (a) storing both MS and SNP data in a Variant
Call Format file, (b) masking MS information in a random sam-
ple of individuals (10%), (¢) imputing masked MS based on
non-missing individuals (90%) using an imputation program.
The procedure was repeated 100 times randomly selecting a
balanced number of animals per breed. The accuracy of the MS
imputation was assessed on the genotype concordance which
was defined as 0 if none of the imputed alleles matched the true
allele, 0.5 if only one of them matched, and 1 if both alleles
matched the true alleles. A total of eight MS passed the QC, and
505 SNPs were located within the +2 Mb window from each MS,
with an average of 63 SNPs per MS. The overall imputation
accuracy was 92.84% and 94.10% in the Comisana and Massese,
respectively. The MS that performed best was the MAF214 in
the Comisana with an accuracy of 99.0% and the FCB304 in the
Massese (97.8%). Our findings suggest that the proposed impu-
tation approach can reach high accuracies which is a prereq-
uisite for parentage verification based on imputed MS
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genotypes. Additional studies are needed to test if MS imputa-
tion in other more distantly related breeds could also be
performed.
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Mediterranean Italian River Buffalo (MIRB) is mainly reared
for milk production intended for mozzarella cheese produc-
tion. Thus, the selection is focused on the improvement of
milk yield and its quality, as well as on the management of
technopathies like mastitis. Recent studies have shown that
milk somatic cell count (SCC) combined with differential
somatic cell count (DSCC) could be used as an indicator of
udder inflammatory reactions. The mannose binding lectin 2
(MBL2) gene encodes protein involved in innate immune sys-
tem and several studies demonstrated that some haplotypes
of this gene are associated with Brucella Abortus infection in
MIRB. The aim of this study was the identification of DNA
variants in the MBL2 and the analysis of their association with
milk quality traits. Blood and milk samples were collected from
121 female buffaloes: 82 healthy and 39 affected with mastitis.
The MBL2 (NC_059179) was sequenced using the Sanger
method. Altogether 33 SNPs were identified: 12 in exons
(including 7 missense ones), 8 in promoter region, 8 in 3’'UTR
or 3’flanking region, and 5 in introns. Distribution of DNA
variants in healthy and affected females have been studied
using the odd ratio statistical test to check for any correlation.
Finally, an association study was performed between all the
SNPs found and different milk parameters: 3 SNPs located in
non-coding sequences (2 in introns and 1 in 3’UTR), were
significantly associated with SCC (p < 0.05). This study
showed that MBL2 is a highly polymorphic gene, however,
association of its variants with resistance to mastitis and milk
production traits needs further studies on larger cohorts of
healthy and affected females.
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Genetic selection relies on the screening of candidate breeders
and on the exclusion from the selection schemes of males carry-
ing negative traits. This objective becomes a priority in schemes
applied to autochthonous breeds, where high inbreeding rates
may cause the accumulation of harmful alleles leading to the
emergence of severe abnormalities. Casertana pig is an autoch-
thonous breed reared in Southern Italy particularly appreciated
for its rusticity, frugality and muscularity. Currently, the herdbook
comprises 1280 Casertana pigs (47 boars, 262 sows, and 961 pig-
lets). A Caserta pig farm recently reported the born of piglets
affected by a rare anomaly incompatible with life. The aim of this
study was to characterize the congenital abnormality and find
possible associations with candidate genes. The eight affected
piglets belonged to 2 different litters; in the first litter, 3 out of
eight newborn piglets showed dysplasia of the caudal part of the
spine and spinal cord, and of the hind limbs; in the second litter,
all piglets were born dead or died soon afterward, and 5 of them
were malformed. The agenesis or malformation of the caudal
spine and the observed macroscopic lesions led to a diagnosis of
Perosomus elumbis (PE), which is a rare, lethal, congenital dis-
order characterized by agenesis or malformation of the caudal
spine (lumbar, sacral and coccygeal vertebrae), often associated
with musculoskeletal alterations of the pelvic bones and hind
limbs. Malformations affecting other organs or systems have been
described over time in various animal species.
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The 8 PE piglets, 9 full-sibs, 20 paternal half-sibs and 54 unrelated
pigs (all enrolled in the breed herdbook) were genotyped with
Porcine GeneSeek® Genomic Profiler (GGP) 70K array, and the
association analysis was tested with a case/control model on
PLINK software v.1.07. Based on Identity by State analysis results,
the boar and the gilt were unrelated. After the Bonferroni adjust-
ment, 15 markers located on chromosomes 2, 4, 9, 12,13, and 15
were found significantly associated with the occurrence of PE in
piglets. Among the candidate genes located in these regions is
the DNAH11 gene, which codes for a primary cilia structural pro-
tein, and whose mutations has been previously implied in the
occurrence of urogenital malformations and situs inversus-like
phenotypes in humans. Along with this gene, other peaks were
identified suggesting that PE was caused by an accumulation of
lethal recessive variations.
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Nowadays there is an increasing interest in conserving local
breeds to maintain biodiversity. Genomic characterization is an
essential tool to preserve local breeds, monitoring inbreeding
level and supporting selection at the same time. Bardigiano horse
is an Italian native horse breed, that counts about 3000 horses,
traditionally used for agricultural purposes and nowadays for
sport and leisure activities. Breeding strategies, such as optimal
contribution selection, are used to control inbreeding and pro-
mote this conversion simultaneously. Thanks to the advent of
genomic tools, this progress could be even faster. The aim of this
study is to detect the genetic background of novel phenotypes
that could be under selection to help the conversion from agri-
cultural to riding purposes. Biometrical measurements of 185
horses were provided by the Italian Equine and Donkey breeders’
association (ANAREAI). The horses were measured at 36 months
of age by official judges. GGP Equine70k® was used to genotype
all the horses and a total of 6 different traits were analyzed in
this study. Biometrical measurements (height at withers, shoul-
der length, chest circumference and cannon bone circumference)
were used to calculate two additional phenotypes, called anamor-
phosis index (chest circumference?height at withers) and dac-
tylo-thoracic index (cannon bone circumference*100/chest
circumference). A Genome wide association study (GWAS) was
performed considering a suggestive p-value of 4 due to the limited
number of animals. A total of 27 markers have been discovered
as potentially associated to height at withers, shoulder length,
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chest circumference, cannon bone circumference, anamorphosis
and dactylo-thoracic traits. A window of 250 kb has been taken in
consideration around the significant markers and most of the
genes founded in those regions were involved in bone density
and structure, body mass, fat deposition and adipogenesis. Thus,
it seems that genes responsible for body conformation in other
species appear to be related to the biometrical measurements in
horses. In the future, those genes could be targeted for directional
selection. This could be a good opportunity to help the conversion
from agricultural to riding purposes, although in small breeds
like the Bardigiano horse, inbreeding and typicity are as well key
elements to consider for breed conservation.
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Aosta cattle has a core role in the valley economy for meat and
milk production, the importance in the maintenance of landscape
and mountain environment during summer pasture and the cul-
tural value of the ‘Battailes des Reines’. The milk is mostly
entirely used to produce the PDO cheese Fontina. For this reason,
milk fat and protein contents are important in the breed selection
plans. To help both breeders and farmers to select individuals for
milk production and quality, relying on their genomic informa-
tion, it’s important to understand their genomic bases. Genome
Wide Association Studies (GWAS) are the gold standard to iden-
tify genomic regions harbouring QTL associated with complex
traits. For this study, 3191 female genotypes and EBVs for pro-
duction traits of Aosta cattle have been used. Genotypes have
been produced with the GGP bovine 100K SNP chip by Neogen.
EBV’s of each animal for milk, fat and protein yield and contents
were provided by the national breeders’ association. Genotypes
have been filtered obtaining a total of 70,674 SNPs for the anal-
yses. All the GWAS have been performed with the Mixed Linear
Model Analysis module of SNP and Variation Suite by Golden
Helix®, using a single locus mixed model, including the genomic
relationship matrix. The FDR threshold of 5% has been used to
identify SNPs significantly associated with QTL. The positions of
significant SNPs have been used to identify genes and functional
elements within a +200 kb window. For fat and protein contents
some interesting QTL have been identified. For the fat percent-
age, QTL have been found on chromosomes 3, 5 and 14, and for
the protein percentage we identified QTL on BTA 5, 6 and 27 with
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significative markers that laid in the TBC1D22A, CSN1S1, CSN2,
HSTN and ZNF385D genes. Since these analyses have been car-
ried out on the actual females in production, the results represent
what is in segregation currently in the population. QTL for the
fat percentage have an intragenic SNP lying in the MGST1 gene,
which has been shown to be associated with milk fat in other
studies. Moreover, in the QTL region on BTA 14 harbouring many
candidate genes, two of them, CYHR1 and VPS28, had intragenic
significant SNPs that are only 100 kb away from the DGAT1 gene.
Furthermore, among the QTL identified for the protein percent-
age, the one on BTA 5, harbouring the TBC1D22A gene, has been
already identified in other association studies for milk protein
content. Funded by PSRN-DUALBREEDING_2.
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Breeding and selection programs designed for Italian heavy pigs
have enhanced specific meat quality and carcass traits, in addi-
tion to several other traits, in line with the needs of the Protected
Designation of Origin (PDO) dry-cured ham production systems.
These programs have specific breeding goals for each of the
breeds (Italian Large White, Italian Landrace and Italian Duroc)
that compose the terminal pigs used for ham production. Selection
programs may have produced signatures of selection left in the
genome of the improved breeds, where relevant QTL or genes are
located. In this work, we have dissected the genomic architecture
of these three breeds by combining signature selection analyses
and genome-wide association studies of the most relevant pro-
duction traits. A total of 9089 pigs (4626 Italian Large White; 3253
Italian Landrace; and 1210 Italian Duroc) have been genotyped
with high-density single nucleotide polymorphism (SNP) chip.
Several population genomic parameters and features were
defined or calculated in these breeds and, where, relevant, in the
pairwise comparisons: runs of homozygosity (ROH) islands,
Integrated Haplotype score (iHS) and extended haplotype homo-
zygosity (XP-EHH). Genome-wide association studies have been
also performed for several production traits. Breed-specific ROH
islands (i.e. shared by at least 50% of the animals) were detected
on three, three and seven different chromosomes in the Italian
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Large White, Italian Landrace and Italian Duroc breeds, respec-
tively. Several ROH signals were confirmed with the iHS patterns.
Common overlapping signals between breeds were identified,
including genes for coat colour such as OCA2. Some signatures
of selection regions, therefore in genomic regions of low vari-
ability, fell within QTLs. Some of the overlapping QTL were Visible
intermuscular fat in Large White and Ham weight at first salting
in Duroc. The obtained results provide a landscape genomic pic-
ture obtained by years of breeding and selection in Italian heavy
pig breeds.
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Thanks to its ability to combine traditional (i.e. pedigree and
phenotypes) and innovative information (i.e. genotypes), sin-
gle-step genomic evaluation is becoming a common methodolog-
ical approach to implement genomic selection in livestock
breeding. This is particularly true for species other than dairy
cattle like, for example, the buffalo species. The objective of this
study was to evaluate the potential benefits of the implementation
of a single-step genomic evaluation (ssGBLUP) for production
and conformation traits in the Italian Mediterranean Buffalo
population. Data were 270-day milk, protein and fat (kg and %),
mozzarella yield, and two composite traits feet and legs (FL) and
mammary system (MS). Production records included 743,904
lactations from 276,451 buffalo cows born from 1984 to 2019.
Morphological traits were from 91,966 buffalo cows from 2004 to
2022. A total of 2017 buffalo cows and 133 bulls were genotyped
with the Axiom Buffalo Genotyping Array 90 K. Data were anal-
ysed fitting two multi-trait animal models, a 6-trait model for
production data and a 2-trait model for morphology data. According
to the relationship matrix used, two models were fitted: (i) the
pedigree-based (BLUP) with the numerator relationship matrix
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(A); (ii) the single step genomic BLUP (ssGBLUP) where A and
the genomic relationship matrix (G) are blended into H. Breeding
values were estimated with BLUP and ssGBLUP models and
results were compared by the LR method. Three different scenar-
ios were used, according to the cut-off year used to create the
partial datasets, namely 2012, 2015 and 2017. In each scenario
correlation, accuracy, dispersion, and bias statistics were calcu-
lated. Both bulls (V=49) and cows (NV=1288) were used for
validations. On average, correlation between EBVs from partial
and whole dataset estimated with BLUP and ssGBLUP increased
from 6 to 49% and from 14 to 17% for production and type traits,
respectively. Accuracy increased from BLUP to ssGBLUP and the
most affected traits were protein/fat content and mozzarella yield
as well as AM, whose accuracy increase was above 20 %. All LR
statistics improved also for non-genotyped females. Results of
the present study showed that the inclusion of genotypes can
improve breeding values accuracy in the Italian Buffalo.
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The detection of heterozygosity-rich regions (HRR) in livestock
genomes is a recent concept: HRR promise to be a useful tool to
estimate heterozygosity and to identify regions of the genome
that are under balancing selection or are the result of introgres-
sion and admixture events. Very little is known on how sensitive
results are to the detection parameters. We used data on three
domestic ruminant species-cattle (Holstein), sheep (Lacaune)
and goat (Saanen)- to explore the effect on HRR detection of: (i)
minimum number of SNP in the HRR (range 10-20); (ii) mini-
mum length of the HRR (range 150-350kb); (iii) maximum
number of homozygous SNP in the HRR (range 0-5); (iv) max-
imum number of missing SNP in the HRR (range 0-5). These
parameters were tweaked around the base scenario with mini-
mum 15 SNP, minimum 250kb long, maximum 3 homozygous
SNP and 2 missing SNP. Before the analysis, data were filtered
for MAF >5%, SNP missing-rate <5%, individual missing-rate
<10%; only SNP on autosomes (cow: 1-29; sheep: 1-26; goat:
1-29) were used. The filtered data consisted of 43,737 SNP for
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104 sheep, 40,025 SNP for 63 cows and 44,624 for 163 goats. HRR
were detected using the consecutive methods with the R package
detectRUNS. The following evaluation metrics were used: the
number of HRR detected (total and per sample), the average
length of HHR and the average number of SNP inside HRR. The
minimum number of SNP and the maximum number of homo-
zygous SNP in a HRR showed the largest impact on the results.
With minimum 10 SNP, over 600 HRR per animal were detected
in all species, which dropped to below 100 and below 10 HRR per
animal when the minimum number of SNP was increased to 15
and 20. The number of HRR showed an inverse relationship w