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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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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

< Tuesday June 13t

Room Daunia Room Peucetia | Room Messapia Room Apulia
14:30-17:00 14:30-16:00 14:30-16:30
Chicken biodi ity Envi 1tal footprint |~ Advances in dietary feed
Session 01 Session 02 supplementation
Session 03
/
Invited:
Cerolini Silvia
Chairs: Chairs: Chairs:
laffaldano N., Sevi A., Zucali M.E. Calabro S.,
Schiavone A. De Palo P.
17:00 - 17:30 Coffee break
Opening
/ / / Ceremony
20:00 Welcome cocktail

Opening Ceremony

Chairs: Nicolo Pietro Paolo Macciotta, Giuseppe Pulina

17:30 Institutional Addresses

18:00 Book launch and presentation “Carni e salumi: le nuove frontiere della sostenibilita” by Bernardi E., Capri E.,
Pulina G, Franco Angeli Ed.
Giuseppe Pulina
President of “Carni sostenibili” Association and Full Professor of “Livestock farming ethics and sustainability”
University of Sassari

18:15 Policies and perspectives of European livestock industry:
which role is played by the Animal Science Community?

Paolo De Castro
Member of the EU Committee on Agriculture and Rural Development and Professor of Agricultural Economics

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

19:15 ASPA and its first 50 years
Nicold Pietro Paolo Macciotta
ASPA President
20:00 Official Opening of the 25" ASPA Congress




C Wednesday June 14t

Room Daunia

Room Peucetia

08:15 - 11:00 08:30 - 11:00
i | Ad in dietary feed
footprint supplementation
Session 04 Session 05
ﬂ PROSOL'
Invited: Invited:
Kuipers Abele Salem Abdelfattah Z.
Chairs: Chairs:
Bernabucci U., Sepe L. D'Alessandro A.G.,
Formigoni A.

Room Apu

08:30 - 11:00
Development

of genomics
in biodiversity
Session 06 Session 07
Animal Health
Invited: Invited:
Giordano Julio O. Hanotte Olivier
Chairs: Chairs:
Abeni F., i C: Ci i A, Ciani E.

11:00 - 11:30

1:30 - 13:30
i 1

Coffee break

1:30 - 13:30

footprint
Session 08

Chairs:
Claps S., Sandrucci A.

strategies in livestock
systems
Session 09

T MANGIABA NG
Chairs:
Bonanno A., Tufarelli V.

1:30 - 13:30
Animal welfare
and health
Session 10

1:30 - 13:45
Advances in meat quality
Session 11

B
[ Scuan

Invited: Invited:
Chebel Ri C. G d
Chairs: Chairs:

Trevisi E., Got-tardo F.

Marino R., Mele M.

13:30 - 14:30 Lunch
14:30 - 16:30 14:30 - 16:15 14:30 - 16:30 14:30 - 16:30
Advances in rabbit and Genomic tools for Heat stress and cli ic app!
poultry prod rumi resiliency resilience in livestock in animal science
Session 12 Session 13 Session 14 Session 15
Invited:
Invited: Invited: Lourenco Jeferson
Miglior Filippo Dahl Geoffrey E. Menezes
Chairs: Chairs: Chairs: Chairs:
Maiorano G., Trocino A. Pilla F., Crepaldi P. Braghieri A., Cozzi G. Trevisi P., Castiglioni B.
16:30 - 17:00 Coffee break
17:00 - 18:30 17:00 - 18:05 17:00 - 19:30 17:00 - 18:30
New 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
Lo
Invited:
Cassandro Martino
Chairs: Chairs: Chairs: Chairs:
i L., Mii i G. Ci ile G., Martelli G. De Marchi M., Serra A. Buccioni A., Conte G.

‘ 20:30

Typical Dinner




< Thursday June 15t

Room Daun Room Peucetia | Ro Messa Room Apu
08:30 -10:30 08:15 - 11:00 08:15-11:15 08:15 - 11:00
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 21
Invited:
Lourenco Daniela
Chairs: Chairs: Chairs: Chairs:
Alb io M., T: laM. C di i G., Parisi G. Di Trana A.C., Martini M. Ciampolini R., Landi V.
11:00 - 11:30 Coffee break
1:30 - 13:15 11:30 - 13:45 1:30 - 13:30 1:30 - 13:15
Advances in rabbit L.E.O. project: the Italian Advances in milk and Genomic tools
and poultry prod seal i 1t dairy p quality for ruminant resiliency
Session 24 for the future livestock Session 26 Session 27
strategies
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. iolino A., A. L E., Sacchi P.
13:30 - 14:30 Lunch
14:30 - 16:30 14:30 -17:15 14:30 - 16:45 14:30 - 16:30
Recent ad i feedi ision Li L G ic tools
in mammary gland strategies in livestock Farming: production for ruminant resiliency
biology and health systems efficiency and Session 31
Session 28 Session 29 environmental impacts
Session 30
Invited: Invited: Invited:
Pulina Giuseppe Rose Guilherme Lecchi Cristina
Chairs: Chairs: O'Brien Bernardette Chairs:
Caroprese M., Lacetera N. Pinotti L., Masucci F. Chairs: Bozzi R., Pasquini M.
Mattiello S., Neglia G.
‘ 16:30 - 17:00 Coffee break
) ASPA
17:00 / i / Assembly
Social Dinner

‘ 20:30




( Friday June 16"

Room Daunia

Room Peuce

Room Messapia Room Apulia

08:30 -10:30 08:30 - 11:00 08:15 - 11:00 08:00 - 11:00
Animal welf; Devel (o i i inable feeding

and health of genomics Session 34 strategies in livestock

Session 32 in biodiversity systems

Session 33 Session 35
Invited: Invited: Invited:
Laloé Denis Switonsky Marek Atzori Alberto Stanislao
Chairs: Chairs: Chairs: Chairs:

Di Palo R., Santillo A.

Biffani S., Cipolat-Gotet C.

Cutrignelli M., Stefanon B.  Di Francia A., Bailoni L.

11:00 - 11:30

1:30 - 13:30
Research and
sustainability

in horse production
Session 36

Invited:
Vial Céline
Chairs:
Salimei E., Capomaccio S.

Coffee break
11:30 - 13:15 1:30 - 13:30 1:30 -13:15
' p i Ad in dietary feed Genomic tools for animal
for animal feedi i resiliency and
Session 37 Session 38 susceptibility
Session 39
Invited:
Chairs: Chairs: Vergani Andrea Mario
Chiofalo B., Gasco L. Trabalza Marinucci M., Chairs:
Nudda A. 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.....................coovveveveoeereeneenencnenn, 0369
15:15 Cendron Filippo, Cassandro Martino, Penasa Mauro

Copy number variants in 23 Italian local ChiCReNn Dreeds .....................o.ceeeneevenenininisinieeresesenen 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 ...ttt 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 .....................uevoveveveveneersnerrennen, 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..............ccovevvevvvvervnrneniosssessisisssssississsnees 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 .....................ccoceevuveeevneineeeiseeesece 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) ..............ovvioveveveoernenenenean, 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.....ooveeevoe et sttt 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.......................ccocevevveunce. 0243
Finocchiaro Raffaella, Galluzzo Ferdinando, van Kaam Jan-Thijs, Cassandro Martino

Predicted methane emission a new breeding value for the Italian Holstein ........................ccooveununn. 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.....................ooovveeveeverneninenne. 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....................ccvceoveneroeenenerneenennn. 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..............oooeeeeee st 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 ........................c.coovvevreervevreeenerrnrsrennes 0132
Lanzoni Davide, Rebucci Raffaella, Cheli Federica, Baldi Antonella, Giromini Carlotta
Functional in vitro characterization of hemp seeds for nutritional applications.......................cc........ 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
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10:00
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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.ovvververireeireisssereissssissssissisisisins 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...................ocouevvoevrcvrrcnnnnen. 0479
Finocchi Matteo, Moretti Michele, Mantino Alberto, Ripamonti Alice, Mele Marcello
GIS model application for the assessment of nitrogen emissions from Cattle....................cooevvvevvennne. 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.....................oveveoeeeeeeroenierrnnnn. 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 ...t st sttt 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 ................ccocovvvevenininenineneenenn. 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 ....................cco....... 0293
Cavallini Damiano, Buonaiuto Giovanni, De Matos Vettori Julio, Fusaro Isa, Formigoni Andrea

Methane emission pattern in dairy cows evaluated in automatic milking SyStem..................co.cevveeene. 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.veeeeerveeveneinisisssesisiseie et 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 sttt ettt sttt et se 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 bbbt b bt b bt et s st et b sttt b 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........................ceeecrnevenenienneenns 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.ovvevvvevivecvieireiererrsrssin 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..............oceeeeeeeeee ettt naeen 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

Virtu@l FEnCing COLIATS? ...ttt 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.........cceeeess 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.........................c......... 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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Chairs:
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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 .............c.vevvnvvrnininrniririeinen. 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..................cweeoeevenrnenenenrninrnieins 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

1L DS CALLLE FAYTILS ...t 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 TUSCAILY ...............coovveerrrrrnrnrnrenrnrennnens 0553
Salimei Elisabetta, Colombo Claudio, Di Iorio Erika, Manzo Alessio, Miraglia Nicoletta,

Fatica Antonella

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

Environmental footprint of heavy pig production SYSEEML...............oc.vcvvririreeereenesesessiseisesessisesesseas 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.................coceeevveevereersrsensenees 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 ..........covevevveverierrrinisieiieirsise e ssississeeen 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.cvvereuriorirereieieisesestseses st 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...............coweveeriuviniusiririeieseresestseststis s 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................niriririeieeere 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 ...........covvivenirinininieererese 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 ................o.ovvvvvevveveseerierrrrrrrrinnen, 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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Chairs:
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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?.................ccocvvuvireririeieeee 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? ......................ccocoveevrvecnrverrcnnnen. 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 ...................cowcvveeeevereeerernrennnnes 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................cweoeeveveveneninrniriereieen. 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 PTOQUCEION. ...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...................cc.owcovvevevvenene. 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-GrowWinNg CRICRENS.............c.ccvvuviuviureerieeieieee ettt et 0026
Castro Ndong Ncogo Nchama, Sacca Elena, Brunner Ilario, Sepulcri Angela, Corazzin Mirco,

Piasentier Edi

Pork characteristics of Mangalitza pigs reared OULAOOTS.................cc.ovvvveeireeereensisessissississssississsssis 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 PPELIMUNATY SEUAY ... st 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.......................ccucveuneen... 0441
Birolo Marco, Trocina Angela, Gratta Francesco, Zuffellato Andrea, Xiccato Gerolamo

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

PEOLCITL LDCIS..............ocoeeeeveeeeeeeeee e sttt 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..................ccoccovveuevncnncee. 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 sttt aenns 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 .......................o.cooveeeeeeeeeeeeeeeeeeeeeeeeeeee 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................vvveeieineineneninesestssstss e sseeen 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 ......................oouoveveveeneenenneunee. 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 MIlR PYOAUCLION ETQIES..............c.oceveeeeeeeeesesteeses sttt 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 (N HOISIEII COWS.............ooeeeeeeeeeeeeeeeereeeeeeeeeeeeeeveeeeee et sasseseses s ss 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 CALLLE.........eeee ettt sansen 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 ettt a s s st se s s sanannas 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 ..................ccocovveeeunene. 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........ccooveeveevreee et ettt ettt nis 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.....................cccceveervvvreennne. 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...............cooeoeeereeees ettt ettt 0297
Tiezzi Francesco, Maltecca Christian

Use of gut microbiota as a Selection f00l i SWIN.....................cmeeoreneereenereerniirersenerssiresesisesevseans 0579
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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.................ovevvenverrrreniesrniersieiseissississenees
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 AESLIUCKOTY ...ttt s st s s sana
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
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 ...................coovueeeeeeeeeeeeeeeeeeeeeeve 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 ....................oovrorveeveererensnsnsenees
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 BYCEAS ...............eoeeneeveireesiniririeieereseseeen
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.oovevvevevenvnicninesiieiesessssissensen,
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 ................vinininineneseeierenesenenean,
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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? ..................cccocovveveveunene. 0377
Callegaro Simone, Biffani Stefano, Tiezzi Francesco, Fabbri Maria Chiara, Bozzi Riccardo

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

Genetics of udder volume and maternal ability in Italian beef cattle...................cevvvevenenrveeininnnne, 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 ..............eee et 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 .................ocovvvvevvrrvrernnnes 0116
Soglia Francesca, Babini Elena, Mazzoni Maurizio, Petracci Massimiliano

Collagen and extracellular matrix composition of chicken breast meat affected by growth-related
AONOTITALILIES ...t bbbt bbb 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 DY@ASE IMEAL ...ttt bbbttt 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 ...............c.oeveveeveveereisirreieieieiseiss st 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.cccvvevrveunnnne. 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 ... sttt 0272
lammarino Marco, Berardi Giovanna, Ferrara Alfredo, Di Taranto Aurelia
High levels of nitrate in fresh meats: Does nutrition play a role? ...................cvenenionionininionireennenns 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...............ovevevvvveeenen. 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.....................cveveveevenevenennn. 0085
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Ferrari Carolina, Evangelista Chiara, Basirico Loredana, Luziatelli Francesca, Ruzzi Maurizio, Bernabucci
Umberto

Effects of environmental factors on milk MICrODIOME.....................cooeeeeeeceeeeereeeereeeeeeeieeeereeieevevernans 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..................cocevevivinenininisesiesenensis 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.................ueveoniveoneseoneosereeneensnenenn, 0403
Salzano Angela, Bifulco Giovanna, Piscopo Federica, Fioriniello Salvatore, Kosior Michael,

Fiorino Ferdinando, Campanile Giuseppe

Influence of kisspeptin on buffalo SUPErOVULALION..................o.oveeveeeeeveeieseeesessesses e 0484
Ciliberti Maria Giovanna, Valasi Irene, 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 LACEALION. ...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 ......e..eeeess. 0501
Coffee break
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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) .....eeeeeeeeeeveeeeeeeennsssssssiisssnnnnnnnnnneeeesssssssssssssssssssssssssssssses 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 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 ...........eeeeee... 0593
Bordignon Francesco, Fanizza Cecilia, Nicoletto Carlo, Maucieri Carmelo, Trocino Angela,

Birolo Marco, Xiccato Gerolamo

Growth and quality of fish reared in haloponics ... v ereeeesennnnnnnnnes 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) ........ . cereeeseennennnanees 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 ........... cereeeeeennnnnannnes 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 Irene

Towards sustainable marine spatial planning of aguaculture in Apulia Region ........ccceeeveeeeeeeveees 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) .......... ceeerernnnnenaeaees 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 .......ceeeeeeevvvvunveeeeeeeerececisssssnnnns 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 ... cereeeseennennnanaes 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 ...ceeevveevereeeennneneeeeeeennsssssenes 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 ........cooeeeeeeeeevrrrvveeeeenenennnnee 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........ cessessssnnnnnnnnens 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 ccceevvveeevvunuuuneneeeeiiiiiiiirsrunnnetetiieeiciisssessssseeeessessssssssssssssssees 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 ....cceeesevvevvvveeererseeesnns 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 .........eeeeeeeeeeeeen. 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 .......uuveeevvuveeesssveeesnns 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 ......eeeuueeeevereeeeesssnee 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 ...... cerseennnnneennes 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 ... cessssssssnnnannanes 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... cesssssssnnnnnnnanes 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........eeeeeee.. 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 ........eeeeeeees 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 ........eeeeeeeees 0510




13:15

13:30

13:45

Chairs:

11:30

11:45

12:00

12:15

12:30

12:45

13:00

13:15

13:30

Chairs:

11:30

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...........ueeeueeeeeeeeeereeicssssssnnnnneeeeenneecns 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
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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 ........ cereeeseennennennnes 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 ............eeeeeeeeeeeveeeceisssvnnnnneeeeenns 0036
Fabris Anna, Tiezzi Francesco, Finocchiaro Raffaella, Marusi Maurizio, Cassandro Martino
Preliminary genetic analysis for survival in Italian JErsey ........eeeeeevvvvvuueneeeeresecscsssssssnnnnneeeennns 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 . ceeseeeeennanannnnes 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 .. tesesssssssttttttissessssssssssnnstttsstssssssssssssssrannanssssass 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 . P 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......... S 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.vevuunnnuuunveeeeeeiiiiiiiiirrnnreneettitiiicciissssenseeeeeeesssscssssssssssssseessssssssssns 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 .........e........ 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 cerreennnnnenneiees 0342
Capomaccio Stefano, Milanesi Marco, Vajana Elia, Bomba Lorenzo, Chil lem1 Glovanm

Ajmone-Marsan Paolo Colli Licia

BITE v.2: a user friendly R package for genomic analysis ..... . cessssnnnnnesnnee 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 QUALILY ....ccceueeeueeeeeeeerereseisssssssnnnneeeeeesseees 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 cecevvrrvverererersvssssssssssssssssssssssssssssssssssssssssses 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

Laloé 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 cerrnnnnnneenennes 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.........ueeeeeeeeens 0197
Crepaldi Paola, Bionda Arianna, Cortellari Matteo, Lopreiato Vincenzo, Liotta Luigi

Selection signatures in Italian hunting dogs ......... S 0286

D'Anza Emanuele, Bionda Arianna, Liotta Luigi, Ronchese Mauro Cortellarl 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 .....eeeeeeeeeeseeeenne. 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 .......... SN 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... cesseessnnnnannnanes 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 ........ cessssssnenennnnnees 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 .......eeeeeeesessssssssssssssssnsssssssssssssssssssssssses 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 ........eeeeeeeveeeeees 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....eeuueeeeeeereeiiiiisssrrsnneeeieiiiiiiiissssssnnseeeeeesiescssssssssssssssesssssssssssssnns 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 ...........eeeeeeeee.. 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 .......eeeeesesssssennes 0302
Zappaterra Martina, Felici Martina, Nanni Costa Leonardo, Padalino Barbara
Welfare on arrival at the slaughterhouse: handled versus unhandled ROYSES ...cooeeesreevvsveeeserseeesans 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 .eeeeeevveeesssssssvrrnnneneesnnes 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 . ereeeeeennenannenes 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 ...... . ereeeseennenananaes 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. ceeeernnereeeeeeenns 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 .....eeeeevssees 0308

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

Congress dates

13 June (Tuesday) — 16" June (Friday) 2023

Venues

Opening ceremony and Welcome Cocktail on the 13th June
Location: Torre Cintola Resort

Oral sessions from the 13th to the 16th of June 2023
Location: Torre Cintola Resort

Parking

Congress participants will have the opportunity to park free of charge inside the Torre Cintola Resort.

Secretariat and Registration Desk times during the Congress

Tuesday 13" June 14.00 - 19.00
Wednesday 14" June 08.00 —19.00
Thursday 15" June 08.00 —19.00
Friday 15" June 08.00—12.00

Registration

The registration fee includes:

Admission to the Scientific Sessions and the Exhibition Area

Conference kit

Abstract collection, available online as a supplement of the “Italian Journal of Animal Science"
Opening Ceremony and Welcome Cocktail on Tuesday 13" June

Apulian typical dinner on Wednesday 14™ June at “Torre Cintola Resort”

Coffee breaks and lunches as shown in the programme

Certificate of attendance, to be downloaded from our informatic system after the congress

Badge
All participants will receive a badge, which they are requested to wear during all congress activities to be admitted to the

scientific sessions and to the social programme.

Tyvek bracelets

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

Dizzeria Pulcinella Q .
@ Monopoli

%
'%gé c:a. Diavlo Q)

Torricella

Torre Cintola Greenblu @9

Sea Emotions.

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.



Dynamic modelling in ruminant
nutrition: background,
applications and perspectives for
the sustainability of livestock
productions

A. S. Atzori?, B. Atamer Balkan?, L. O. Tedeschi®, A.
Cannas? and A. Gallo®

“Department of Agricultural Sciences, University of Sassari,
Sassari, Italy

®Department of Animal Science, Texas A&M University, College
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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 (FAO)
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
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(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 FAQ'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
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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
Life Sciences, Poznan, Poland

Classification of disorders of sex development (DSD) is based on
sex chromosome complement. There are three major DSD

Taylor &Francis
Taylor & Francis Group



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 HMGA2 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 with
their length, doubling from 588 kb (sheep) — 670kb (cow) to
1057 kb (goat) — 1261 kb (sheep) with a 20-SNP threshold. When
no homozygous SNP were allowed, only 1-2 HRR per animal were
detected on average, which jumped to 295 (sheep) — 384 (goat)
when as many as 5 homozygous SNP were allowed. This was in
a direct relationship with the size of HRR, which increased from
830kb to 996kb in cows and from 751kb to 836kb in goats.
Interestingly, in sheep this relationship was reversed, with the
longest HRR found when no homozygous SNP were allowed
(986 kb vs 882kb). These results represent a fundamental basis
to better understand HRR and to define guidelines for the detec-
tion parameters in domestic ruminants.
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Besides total somatic cell count (SCC), the knowledge of the
different type of leucocytes that compose it could provide pre-
cious information to better establish the udder health status.
Differential somatic cell count (DSCC) is a novel phenotype
representing the proportion of neutrophils and lymphocytes on
the total SCC. Whereas several studies have been performed on
DSCC in dairy cattle, little is known about this novel trait in
dairy buffalo. In the present study we investigated the pheno-
typic sources of variation and the genetic aspects, i.e. variance
components and heritability, of DSCC in the Italian
Mediterranean Buffalo. A total of 14,571 test-day (TD) records
of 1501 animals from 6 herds, as well as climatic information
of the sampling location, were considered for the analysis. A
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filter of at least 3 TD/lactation and exclusion of outliers beyond
4 standard deviations were applied. Fixed effects included in
the model were: herd (6 levels), days in milk (10 classes of 30
days each, with the last being an open class till 360 days), parity
(6 levels, from 1 to 6+), year-season of calving (11 levels, from
Summer 2019 to Winter 2021/2022), year-season of sampling
(9 levels, from Spring 2020 to Spring 2022), production level (4
classes, based on quartiles of average milk production by herd),
and THI (4 classes based on quartiles, with THI calculated using
the average temperature and relative humidity of the 5 days
prior to sampling). Different averages DSCC across herds were
observed, ranging from 43.8% to 60.5%. Increased DSCC levels
around the lactation peak and with increasing parity were
reported. Year-season calving and year-season sampling only
slightly affected DSCC variation. Buffaloes grouped in the high-
est THI classes and with greatest milk yield showed higher
DSCC percentages. Genetic results, obtained via a Gibbs sam-
pling, revealed that DSCC is a heritable trait (h? = 0.086; 95%
confidence interval =0.040 — 0.126). Findings of the present
study represent a preliminary necessary step for the possible
future inclusion of DSCC in breeding programs aimed to
improve resistance to mastitis.
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Collagen type IV (COL4) is one of the essential components of
the basement membrane of several tissues, especially vascular
endothelium. The two genes coding for the COL4 protein
(COL4AI and COL4A2) are highly conserved across species,
thus suggesting their biological importance. In humans,
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anomalies concerning COL4 folding have been demonstrated
to be involved in muscular abnormalities having microscopic
features similar to those of the growth-related abnormalities
affecting Pectoralis major (PM) muscles of fast-growing (FG)
chickens. Since recent studies hypothesized a potential involve-
ment of COL4 in the cascade of events leading to these defects,
the present study aimed at quantifying levels of COL4 chicken
genes to test likely associations between their expression and
the chickens’ susceptibility to manifest these defects.
Considering the high prevalence of these defects in FG com-
pared to broilers having a slower growth rate, and that the defect
progression is related to birds’ age/growth, the present research
focused on evaluating the COL4A1 and COL4A2 gene expression
by looking at multiple steps of PM development in broilers
belonging to both FG and medium-growing (MG) genotype
farmed and slaughtered under controlled experimental condi-
tions. Thus, PM samples (5/each genotype) have been collected
at 28, 35, and 42 days of age (d) and used to perform Quantitative
Real-Time PCR of COL4A] and COL4A2 mRNA using RPL4 and
GAPDH as normalizing genes. At each sampling time, differ-
ences between genotypes in COL4AI and COL4A2 mRNA quan-
tification were assessed by using the non-parametric
Mann-Whitney U test. Concerning the COL4A1 normalized gene
level at 28, 35, and 42 d, no significant differences have been
detected between the FG and MG. As for COL4A2, significant
differences (p < 0.05) have been found between FG and MG at
28 d. Considering that the first signs of muscular abnormalities
in FG are macroscopically detected at 28 d, the potential involve-
ment of COL4A2 in the initial progression of physiological and
biological alterations characterizing modern broilers’ breast
muscles could be assumed. Also, in view of the higher amount
of COL4A2 mRNA in FG at 28 d, a resulting increase in its pro-
tein level could be supposed. This could support the hypothesis
already reported in the literature suggesting that an increased
intracellular accumulation of COL4 (e.g. at the endoplasmic
reticulum level) might have a role in the onset of growth-related
abnormalities.
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Pig production and reproduction traits are complex pheno-
types demanding novel strategies for their genetic improve-
ment. Complexity arises from the interplay within and between
different biological layers encompassing the genome, pro-
teome and metabolome spaces. Metabolites are simple and
intermediate phenotypes that upon genetic regulation, estab-
lish molecular routes resulting in the expression of complex-
ity. As such, the deconstruction of complex phenotypes in their
single biological components may be useful to describe the
genetic factors affecting economically relevant traits. Here,
we obtained the metabolomics profile of about 1300 heavy
pigs, including 900 Italian Large White and 400 Italian Duroc
pigs. Targeted and untargeted metabolomics was applied to
plasma samples to recover abundance levels of about 1000
metabolites. Pigs were also genotyped with the Illumina
PorcineSNP60 BeadChip. Metabolomics profiles were initially
used to study the metabolite-metabolite relationships and to
reconstruct metabolic routes. A Gaussian Graphical Model
approach was used for this purpose. Metabolomics profiles
were then coupled with genotype data to study the effect of
genome variability over the metabolome via genome-wide
association studies (GWAS). Association of both single metab-
olite abundances and metabolites ratios were tested. For each
trait, genomic heritability was also estimated. Whole genome
sequencing data from hundred animals were than used to
identify putative causative mutations. Reconstructed meta-
bolic networks resulted quite similar though differences
emerged, pointing out putative breed specific metabolic
routes. Networks were characterized by poorly interconnected
modules representing the specific metabolism of the different
metabolite classes. Several associations were recovered from
GWAS; as expected, most significant associations were
between an enzyme-encoding gene and a metabolite consti-
tuting its specific substrate or final product. Overall, we
obtained a first catalogue of genes and variants affecting the
pig metabolism and that represent a novel source of informa-
tion for explaining, indirectly, complex traits. This information
gives the possibility to include metabolites and novel genetic
markers for fine tune breeding and selection programs, to
improve sustainability of the pig production sector.
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In recent years, dairy farmers have observed a substantial
decrease in cow survival, with a direct negative consequence on
the profitability. Shorter lifespan raises questions about animal
welfare and farming conditions at which cows are exposed to.
Traditionally, the cows’ productive life length is affected by vol-
untary and involuntary culling, e.g. sale, slaughter, salvage, or
death. Culling risks are affected by animal-related features such
as calving events, lactation stage, energy balance, reproduction,
and aging, but also external factors, namely management and
season. The present study aimed to investigate the morphological
and productive traits affecting the survival of Italian Simmental
dual-purpose cattle. Data available belonged to 2656 Italian
Simmental dairy cows from 324 dairy herds (Emilia Romagna
region, Italy). Cows involved in the study were linear classified
once, as primiparous, between the 2002/2003 to 2019/2020 dairy
seasons. Kaplan-Meier survival analyses were performed with
the LIFETEST procedure of SAS software v 9.4 using milk yield,
muscularity, and body condition score (in classes) as independent
variable and survival at the subsequent lactation up to the 6th as
dependent variable. As expected, the culling risk increased with
parity, i.e. as the age of cows progressed. In general, animals with
a low production level and medium body conditions have the
highest probability of survival compared to high-producing cows.
This trend was more evident in later parities: in fact, cows in
parity 5 with low milk production and medium muscularity were
more likely (+20.11% of probability) to survive at the subsequent
lactation compared to others (13.99 vs 10.49, for medium and
high production levels, respectively). Moreover, high-producing
cows with medium body conditions were those with the lowest
probability to survive at the subsequent lactation. The reasons
that could explain these findings may be linked to the metabolic
stress experienced by the cows during lactation. Indeed, espe-
cially during the peripartum period, lactating cows undergo a
state of negative energy balance and a reduction of immune
competence. Results from this study indicated that other than
productivity level, morphological traits are important for making
culling decisions in the Italian Simmental cattle.
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When historical records of phenotypes or deep pedigrees are not
available, the heritability (h?) estimates could benefit of expected
higher accuracies of genomic inbreeding and relationship coef-
ficients with respect to the traditional pedigree matrix (A). For
this kind of trait, phenotypes and individual genotypes with com-
mercial SNP arrays are often available in experimental popula-
tions. The aim of this study was to evaluate the implications of
using the A matrix, the genomic relationship matrix (GRM) and
different levels of their blending into the realised relationship
matrix (H) on the h? estimates in an experimental nucleus of
Sarda dairy ewes. Milk traits were used as an example. In 2000,
anucleus of 900 Sarda x Lacaune backcross was generated, then
the 25% replacement ewes were yearly generated with rams from
the Herd Book. A total of 4489 ewes born from 2000 to 2020, 272
sires and male ancestors were genotyped with the OvineSNP50
Beadchip. Data were 15,008 lactation records of milk yield (MY),
protein (PC) and fat contents (FC). Estimates of h? were obtained
by applying repeated animal models using different weights of A
matrix into H matrix (from 0 to 1 by 0.2) using single-step
Genomic BLUP. The highest h? estimates were obtained at 0.80
A weight (H0.80A) for MY (0.44), PC (0.72) and FC (0.58). The
lowest estimates were obtained at 0.05 A weight (H0.05A) for MY
(0.32), PC (0.61) and FC (0,51). The total individual variance
(genetic plus permanent environment) remained constant across
models for all traits i.e H0.80A matrix attributes a larger portion
of the total individual variance to the genetic component at the
expense of the permanent environmental one. This result relies
on the correlations between the diagonal and off-diagonal ele-
ments of H0.80A with H0.05A (0.63 and 0.95 respectively). This
study suggests that H matrix strongly affects h? estimates. In our
population, the blending of GRM with a high level of A matrix
provides higher h? estimates for all the analysed traits. The most
likely explanation is that in populations where SNP have different
origins (Lacaune breed and different Sarda subpopulations in
our nucleus) the A matrix adjusts for genomic relationships
which are partly due to identical by state (IBS) rather than iden-
tical by descent (IBD) genome sharing.
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Fourier Transformed Mid Infrared (FT-MIR) spectroscopy has
commonly been used for the estimation of macro and micro com-
ponents in milk. Energy absorptions recorded in spectra are due
to the interaction of infrared radiation with the chemical bonds
of milk constituents, making building prediction equations pos-
sible. MIR absorption in milk spectra at each wavenumber has
also been considered as a trait in its own right and directly used
for association studies and genetic parameters’ estimation, espe-
cially in dairy cattle. This work aimed to estimate the repeatability
of individual spectral wavenumbers of sheep milk to identify
those potentially showing a genetic component. From January to
July 2021, 13,160 milk samples were collected during morning
and evening milking from 696 Sarda ewes. MIR spectra were
recorded using the MilkoScan FT +equipment (Foss, Hillergd,
Denmark) and consisted of absorbance (A) values at 1060 wav-
enumbers, from 925.92 to 5011.54 cm~. Spectral data were ana-
lyzed with single trait repeatability models including the ewe
within date (n =6958) and the ewe (1 =696) as random effects.
Within lactation repeatability (r) was calculated as the ratio
between the ewe and the sum of ewe, ewe within date and resid-
ual variances. Thirty-nine percent of wavenumbers showed r
higher than 0.3 and three percent higher than 0.5. The highest
r were estimated in the absorbance regions of the main milk
components: [1095.67—1145.83] cm™! containing information on
lactose; [1222.99-1253.85] cm™! and [1450.61-1462.18] cm™!
harboring information on milk proteins, such as the absorption
of amide I at around 1250 cm~!; [2962.94-2974.52] cm~! which
is associated with alkyl C-H stretching, that is abundant in fat.
Indeed, A values at these wavenumbers showed the highest raw
correlations with lactose content, protein (but also fat) and fat
contents, respectively. Low (<0.3) r were estimated between
2299.37cm! and 2712.17cm! and between 3676.67cm! and
5011.54 cm~! wavenumbers. Both regions are often discarded
when setting up prediction equations for milk composition since
they do not contain valuable information. Finally,  estimates were
close to zero from 1624.22cm! to 1670.51cm~! and from
3094.11cm™! to 3657.38 cm~! wavenumbers, the latter being a
region strongly influenced by water absorption. These findings
suggest the feasibility of directly using spectral data to investigate
the genetic architecture of milk composition even in dairy sheep.
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Fertility is one of the major factors affecting the efficiency of
dairy herds. Various factors influence reproductive performance,
including the nutritional and metabolic status of animals, espe-
cially in the post-partum stage when the ovarian activity begins
and cows are subjected to insemination. Variation in this status
can be monitored through blood metabolites. Therefore, the
objective of our study was to infer the associations between milk
infrared-derived predictions of blood metabolites and fertility-re-
lated traits in a population of 83,056 dairy cows. The hemato-
chemical parameters comprised 28 metabolites related to energy
metabolism, liver function, oxidative stress and the inflamma-
tion/innate immunity and blood minerals. Blood metabolites were
predicted using the milk Fourier transform mid-infrared (FTIR)
spectroscopy and equations previously developed using machine
learning algorithms (R? ranged from 0.48 to 0.87) on an indepen-
dent calibration database of 1300 lactating cows reared in 5 herds.
Calibration equations were then applied to a population database
of 159,151 test-day records and milk spectral data, which were
merged with fertility data collected by the Breeders Federation
of Alto Adige from the northeast of Bolzano province in Italy. The
response variable was the days open (DO), which was analyzed
with a Cox’s proportional hazards model. Besides standard nui-
sances, models included the independent effect of FTIR-based
predictions of metabolites (pMET), discretized on the basis of
25th, 50th, and 75th percentiles, and tested one at the time. The
inflammatory and oxidative stress metabolites had a large impact
on DO. Specifically, increasing levels of predicted serum ceru-
loplasmin (CP), total reactive oxygen metabolites (ROMt) and
advanced oxidation protein products (AOPP) have shown to be
associated with an impairment of DO. Indeed, the hazard ratio
(HR) of becoming pregnant after calving at time ¢ linearly
decreased from the 1st quartile (always taken as reference, hence
set to 1) compared to the 4th quartile (the extreme group), for
CP with HR =0.60, for ROMt with HR =0.72 and AOPP with HR
=0.46. Among the liver function metabolites, the increase of
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serum paraoxonase concentrations was associated with a linear
increase of probability to get pregnant (4th quartile HR =1.33).
Results of effects of pMET on DO are consistent with expected
physiological patterns and they appear to be promising tools to
assess fertility in dairy cattle.
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The animal breeding programs are moving towards the genomic
selection worldwide. The most adopted method, the single-step
genomic BLUP (ssGBLUP) requires the construction of the H
matrix, which is a blend of the pedigree-based (A) and genom-
ic-based (G) matrices. This method involves the inverse of the G
matrix, that is computationally feasible for up to 150 thousand
animals. However, in the last years, the number of genotypes
rapidly increased: some populations (e.g. US Holsteins, American
Angus) have now more than one million genotypes. Thus, the
implementation of the ssGBLUP for these populations require
the use of the Algorithm for Proven and Young (APY), which
divide the genotyped animals in two groups, core and noncore.
Since only the portion of G corresponding to core animals is
directly inverted, ssGBLUP with more than 4M genotyped animals
has been implemented for the US dairy cattle. The optimum size
and choice of core animals in the APY are still under debate, even
if some studies demonstrated that randomly select a number of
animals that represent the number of independent chromosome
segments provide the same accuracy of the standard ssGBLUP.
In the present study, different criteria to select core animals based
on their genetic contributions (GC) have been tested. A total of
4100 genotyped animals, of which 3000 had three phenotypes
(mimicking milk yield, fat yield and percentage), were simulated.
GC scores for all genotyped animals were computed using the
principal component analysis of the G matrix; animals were then
selected randomly or based on low or high GC values. Four dif-
ferent core sizes (5, 10,20, and 30%), which reflected from 95.3%
t0 99.9% of the total variance of G, were tested and validated based
on the correlation between the true breeding value of the 1000
youngest animals and the corresponding estimated breeding
values GC values were not correlated with the phenotypes, and
negatively correlated with pedigree inbreeding and number of
offspring. As expected, the prediction accuracies increased as
the core size increased, and they ranged from 0.81 to 0.99.
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Selecting the animals with the largest GC values led to lower
prediction accuracies, whereas the inclusion in the core of ani-
mals with the lowest GC showed the best results.
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Functional longevity estimates the animal's ability to not be culled
due to low production, low fertility or impaired health status. In
the past, longevity was not considered as a breeding objective
because such an information was available only when the animal
was culled. However, longevity in livestock has been experiencing
a growing economic importance over the past two decades,
including the Italian Mediterranean Buffalo (IMB). The aim of
this study was to present results of the first genetic evaluation
of functional longevity in the IMB. Data from 178.619 buffalo with
first calving from 1992 to 2019 were used. A Weibull mixed sur-
vival model was used and functional survival was defined as the
number of days from the first calving until culling or until the
last available date of milk recording (censored animals).

The model included time-dependent effects of herd-year-season,
the year and season of calving, parity, milk production and yield,
and morphological traits, as well as time-independent effects the
age at first calving, year of birth, herd size and as covariate the
milk production within the first 60 days.

Results indicated that the average duration of productive life was
1225 days. Among fixed effects which have shown a higher risk
of culling (RC) there are: calving in autumn (RC =1.101), being
too old at first calving (RC =1.102). Regarding the morphological
traits, females with lower scores for udder and feet and legs com-
posite traits showed the greater culling risk. Moreover, the effect
of the milk production level showed a strong impact on the lon-
gevity of IMB with a significant risk of elimination (p < 0.01)
when milk production decreased. The heritability on the original
scale was 0.12. Despite not having selected for this trait, the
genetic trend of the bulls showed a favourable trend for longevity
since 2009.

In conclusion, these results showed that it is possible to imple-
ment a genetic evaluation for longevity in the IMB. A next step
further would be to economically quantify the value of survival
traits and their possible inclusion in the IMB selection index
breeding value. To avoid bulls with unfavourable breeding values
for longevity, may improve productive life in the population and
prevent hidden economic losses.
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The use of artificial insemination (Al) is becoming a consistent
reality for the Camosciata delle Alpi goat breed, especially in the
dairy farms of northern Italy. It is therefore very interesting to
understand the impact of the diffusion of Al in our autochthonous
populations also in light of the future implementation of new
genomics indexes that have been developed by ongoing
projects.

Inside one these projects, the CHEESR project, we analyzed ped-
igree, genotyping data (obtained with a 50k chip) and more than
23000 production records of 1231 subjects of Camosciata delle
Alpi belonging to 64 farms.

We classified all the individuals into three different groups based
on the use of the Al in their lineage: subjects deriving from direct
use of artificial insemination (FA), from parents deriving from
direct use of Al (SO) and from natural mating (MN). For each of
the 3 groups, we calculated the average values of 5 production
parameters (Milk Kg, Protein Kg and %, Fat Kg and %) and tested
their difference between groups, the Fy, values and the classi-
fication of Runs of Homozygosity into length classes. All analyses
were performed using PLINK1.9 software and R-base package
functions.

As regards the production data, we found significantly higher
values (p < 0.001) in the FA group than the other two for all five
traits. Instead, no statistical differences were found between MN
and SO. In terms of Fy,; values and distributions of ROH classes,
S0s showed the highest mean Fyy; (0.07), FAs the lowest (0.057)
and MNs the middle values (0.065); the distribution of the dif-
ferent ROH classes was homogeneous in all three groups.
These results highlight differences in the productivity levels
between the FA group and the other two groups (MN and SO) but
not between the latter two as one would expect. The most inter-
esting finding is the unexpected slightly higher level of
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inbreeding in the second-generation offspring of Al (SO), which
might be due to the unbalanced use of parents deriving from the
Al suggesting the need of an optimal contribution evaluation of
the mating plans. In conclusion, Al could represent a very import-
ant tool for improving the Italian Camosciata delle Alpi population
both from a production and an inbreeding management point of
view.
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Buffalo milk is characterized by the presence of all 4 casein frac-
tions (asl, o, as2 and «) encoded by 4 genes (CSN1S1, CSN2,
CSN1S2 and CSN3, respectively) mapped on chromosome 7. In
particular, k-CN plays a crucial role in the formation of stable
casein micelles and has a key influence on milk-clotting. The
CSN3 gene is divided into 5 exons of which the exon 4 codes for
160 out of 169 aa of the mature protein. Mutations in this exon
are responsible for the quali-quantitative differences of gene
expression in cattle. Different studies have been focused on the
identification of polymorphisms also in buffaloes. Particularly
investigated is the SNP HQ677596:¢.536C > T at the nt 377 of the
exon 4 that leads to the aa change p.Ile135 > Thr of the mature
k-CN. This replacement changes the theoretical MW of the buf-
falo «-CN from 19,114.7 to 19,102.6 Da; increases hydrophobicity,
with the hydropathicity average increasing from —0.526 (Thr) to
—0.495 (Ile); and causes the loss of an O-glycosylation site in the
variant 135Thr. However, despite the existence of several studies,
nowadays the association of CSN3 SNPs with buffalo milk quan-
tity has not still deeply identified. The aim of this study was to
evaluate possible effects of the SNP ¢.536C > T on milk yield (MY)
in Mediterranean river buffaloes. A total of 7601 records for MY
measured monthly on 1141 lactations of 753 buffaloes belonging
to different farms located in Campania region (Italy) were
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analysed. To estimate the frequencies of this SNP a method based
on ACRS-PCR has been adopted. The major allele (c.536C) had
arelative frequency of about 0.6 and y? values showed that there
was no evidence of departure from the HWE (p <0.05). Association
between CSN3 polymorphism and MY was investigated with a
mixed linear model that included effects of parity, calving season
and month of production. A significant association between
¢.536C>T and MY was found (p < 0.05). In particular, the CC
genotype showed an average daily MY approximately 0.62 kg
higher than TT buffaloes. Although such results need to be con-
firmed with large-scale studies in the same and other buffalo
populations, they might offer useful indications for the applica-
tion of MAS programmes in buffalo and, in the future, they might
be of great economic interest for the buffalo dairy industry. Infact,
increases in average MY and, consequently, in mozzarella PDO
production may be expected.
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Imputation of whole genome single nucleotide polymorphisms
(SNP) data is routinely applied in dairy cattle breeding because
of the reduction of genotyping costs. The central idea is to gen-
otype few core animals (i.e. animals whose genome is repre-
sented in the entire population) with high density (HD) SNP
panels, many animals with low or medium density (LD/MD) SNP
panels, and impute the LD/MD genotypes to HD. Imputation suc-
cess depends on: (i) the relationship between the core animals
genotyped in HD and the animals to be imputed from LD/MD to
HD (for e.g. parent-offspring), (ii) the distribution along the
genome and the number of SNP in the LD panels and (iii) the
linkage disequilibrium between SNP in the LD/MD and in the
HD.

The aim of this study was to evaluate the combined effect of
ancestral genotyping and SNP imputation on the estimation of
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genomic inbreeding coefficients in dairy cattle. We analyzed
68,127 Italian Holstein dairy cows registered to the official herd
book of the Italian National Association of Holstein, Brown and
Jersey Breeders (ANAFIBJ). Cows were genotyped with the
GeneSeek Genomic Profiler 3 and 4, GeneSeek MD and the
Labogena MD SNP panels imputed, and the HD [llumina Infinium
BovineHD BeadChip and GeneSeek Genomic Profiler HD-150K
degraded to X84k preselected SNP used in the ANAFIBJ genomic
evaluations. Genomic inbreeding coefficients were obtained with
SNP-by-SNP estimators (four PLINK v1.9 and two estimators
based on genomic relationship matrix) and runs of homozygosity.
Information on the presence or absence of genotypic information
from the sire, dam and maternal grandsire during the imputation
was also investigated. Results evidenced that cows genotyped
with MD SNP panels, whose SNP were poorly represented on the
final imputed SNP set, and without having their parents geno-
typed, are likely to have inflated genomic inbreeding coefficients.
In those cases, the correlation of genomic inbreeding coefficients
estimates with genotyped vs. imputed SNP varied between 0 and
0.8 depending on the SNP panel and estimator. Both parameters
should be carefully considered for designing imputation strate-
gies in dairy cattle.
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Improvement in feed efficiency has the potential to increase cat-
tle farms’ profit and decrease environmentalfootprint. Residual
feed intake (RFI) is a measure of feed efficiency related to the
greenhouse gases and pollutant emissions. Since august 2018,
the Italian Simmental Association started to collect data about
the feeding behavior of young male candidates in Perfomance
test; 601 records of individual RFI were available. Variance and
covariance components for Residual feed intake (601 records of
individual RFI were available) were estimated using a model
implemented in a Bayesian framework using the software
GIBBS3F90; 500,000 iterations were run discarding the first
200,000 samples as burn-in and storing samples every 100
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iterations (i.e. 3000 chains were available for marginal posterior
density analysis). Pedigree counted 15.389 animals Genetic vari-
ance of RFI resulted 0.114 = 0.0060 kg?d? while heritability was
0.293 +0.147.

A procedure for the genomic evaluation of RFI has been devel-
oped. Despite the large marginal posterior standard deviation
of heritability, this preliminary analysis confirmed a genetic
component that affects RFI. Validation parameters of GEBV
for RFI had values of reliability comparable to the parent aver-
age; this is due to the little number of observations currently
available. Feed efficiency trait has been introduced in the new
selection index (Indice Duplice Attitudine Sostenibile) with
a weight of 2%
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Animal longevity, as productive life, is an essential functional
trait in the economic management of dairy herds, as well as in
dairy buffalo breeding. Dairy buffalo herds have always had a
lower recovery rate than dairy cows due to a higher longevity,
which could be justified, among other factors, with their lower
productive level. Selection criteria adopted for Italian
Mediterranean Buffaloes from the National Association of Buffalo
Breeders (ANASB) include several morphological traits aiming
to preserve and to increase buffalo longevity. One way to quantify
longevity in the herd is through the evaluation of stayability
which has been defined as the aptitude for which an animal
remains in the farm to a given time point.

This approach uses calving date to calculate the time spent by
each animal in the farm and to define stayability, assigning a
value of 1 if a calving date was present or 0 otherwise. The aim
of this preliminary work is to assess the stayability from the first
parity up to 10 in Italian Mediterranean Buffaloes (IMB).

Data from 276.415 buffalo cows registered in the ANASB studbook
starting from 1989 were extracted and merged with the official
milk test-day recording datasets from the Italian Breeder’s
Association (AIA). The first 10 parities were retained, and the
variables used were: date of birth, calving dates and culling dates.
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The stayability frequencies (stayability =1) were calculated to a
given parity (e.g. Bstay2 = stayability at parity 2 until Bstayl0 =
stayability at parity 10) and between two successive calving
(Bstay2-3, Bstay3—4, Bstay4—5, Bstay5—6, Bstay6—7, Bstay7-8,
Bstay8-9, Bstay9—10). Stayability to a given parity was 77.2% for
Bstay2; 57.9% for Bstay3; 42.4 for Bstay4; 30.6% for Bstay5; 21.4%
for Bstay6; 14.5% for Bstay7; 9.90% for Bstay8; 5.7% for Bstay9
and 3.2% for Bsty10. Values of stayability between two successive
calving events decrease linearly from 77.2% of Bstayl-2 to 56.6
of Bstay9-10.
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The rumen microbiome is one of the biological factors associ-
ated with variation in cattle feed efficiency. Several authors
have reported noticeable differences in the rumen microbial
populations between animals with negative or positive residual
feed intake (RFI). In the present study, the faecal microbiome
of 28 Angus steers were evaluated at weaning, and 100 bacterial
families (BF) were identified. After RFI was evaluated, animals
were divided in two groups: one with negative (NRFI) and the
other with positive (PRFI) RFI. Collecting rumen microbiome
information is expensive and require special equipment. A
valid alternative could be the use of faecal microbiome infor-
mation, which is simpler and cheaper to obtain. The objective
of this study was to test the ability of the canonical discrimi-
nant analysis (CDA), developed by using faecal BF as variables,
in correctly discriminating the two RFI groups. First, a stepwise
discriminant procedure was applied to select, among the 100
BF, those most discriminant. This resulted in 23 BF, which were
submitted to a CDA that significantly separated the two groups.
Having only two groups, the CDA derived a canonical function
(CAN), i.e. alinear combination of the original 23 BF, for which
canonical coefficients (CC) were computed. CC indicate the
partial contribution of each original variable in composing the
CAN; thus, the higher the absolute value of a CC, the higher
the weight of the corresponding variable in composing the
CAN.
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Animals belonging to the NRFI group had a greater abundance
of BF with negative CCs, whereas those belonging to PRFI were
characterized by BF with positive CCs. The highest CC was esti-
mated for Atopobiaceae (0.339), whereas the lowest for
Fibrobacteraceae (-0.325). The ability of CDA in correctly assign-
ing new observations to NRFI and PRFI was tested with the leave-
one-out cross validation procedure. All animals were correctly
assigned to their groups. In conclusion, CDA could be used to
determine, at weaning, whether an Angus steer will have a pos-
itive or negative RFI by using faecal microbiome information.
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The aim of this study was to investigate the different methods
and models to handle preferential treatment for slaughter age in
Italian Limousine, and its impact on genetic evaluations for body
weight (BW). Slower-growing animals are usually slaughtered at
older age, leading to biased genetic evaluations. The animals
were 867 bulls, raised on a performance test between 1992 and
2022 and assigned to 28 contemporary groups (CG). The duration
of the performance test was 5 months. Age and BW of the bulls
averaged 350.20 = 61.29 and 455.91 kg £90.76, respectively. The
final dataset included 867 animals with multiple records, for a
total of 5197 observations. A repeatability animal model including
the fixed effects of CG and age at phenotyping was used as ref-
erence method. This model showed that body weight was herita-
ble (0.51 +0.07).

Then, a subset of weight records was used as realistic measures
of body weight at slaughter. This included a single record per
individual, being chosen as the closest one to a target weight
(519kg, third quartile of the weight distribution). Seven different
animal models were implemented, to be compared to the refer-
ence one for the estimated breeding values they produced. Four
were univariate models, with: (i) BW as the phenotype, (ii) age
as the phenotype; (iii) BW as the phenotype and age was included
as linear covariate; (iv) age as the phenotype and BW was
included as linear covariate. One bivariate model: (v) combining
age and BW. Two multivariate models using 3 weights in different
periods: (vi) without age effect, (vii) including age as linear
covariate. All models included the fixed effect of CG. These models
provided lower estimates of heritability than those from
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repeatability model ranging from 0.15+0.04 to 0.41+0.13.
Correlation among solution of the repeatability used as reference
model and the seven model was 0.35, 0.54 for BW (models i and
iii) and —0.52, —0.63 for age (models ii and iv) for univariate
analyses, —0.58 for age and 0.32 for BW considering bivariate
analyses, 0.38, 0.40, 0.37 (vi model) and 0.23, 0.41. 0.33 (vii
model) for multivariate model. Model iv showed higher correla-
tion respect the other six models, for this reason this analysis
resembles better the repeatability model, suggesting that age can
be used as a good predictor of potential growth in beef cattle.
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In local European pig breeds, the high level of consanguinity and
small population size threaten conservation efforts. However, the
loss of within-breed genetic diversity increases the possibility of
planning and exploiting of crossbreeding. This study included
1133 individuals belonging to 23 pig breeds: 20 European local
breeds (n =978) reared in 9 countries (Croatia: Black Slavonian,
Turopolje; France: Basque, Gascon; Germany: Schwabisch-
Hallisches Schwein; Italy: Apulo Calabrese, Casertana, Cinta
Senese, Mora Romagnola, Nero Siciliano, Sarda; Lithuania:
Indigenous Wattle, White Old Type; Portugal: Alentejana, Bisara;
Serbia: Moravka, Mangalitsa; Slovenia: KrSkopolje pig; Spain:
Iberian, Majorcan Black), and 3 cosmopolitan breeds (n =155,
Duroc, Landrace and Large White). All individuals were genotyped
with GGP-70K HD porcine chip containing 68,516 SNPs. Twenty
mating pairs drawn from each combination of breeds (both in
pure-breeding and cross-breeding) were simulated after phasing
genotypes with Beagle software (v.5.4). All simulated individuals
(n=5520) were assembled into a single dataset, then Runs Of
Homozygosity (ROH) were detected using the DetectRUNS R
package. The proportion of the genome in autozygosity (Fyq)
was calculated for each simulated individual. Two purebred pairs
and their crossbreds (Cinta Senese — Large White and Alentejana
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—Duroc) were chosen to investigate potential regions interested
in the loss of autozygosity. Each genomic region was tested for
systematically losing autozygosity between purebreds and
crossbreds.

The Fy(y was higher in purebred animals, namely 0.21 in Cinta
Senese and 0.19 in Large White, while their crossbreds showed
a Fyoy of 0.06. Alentejana showed an Fyy, of 0.18, Duroc reached
an estimate of (.31, and their crossbreds showed a very low value
(0.03). Regions with Fy, significantly different between pure-
breds and crossbreds (for Cinta Senesex Large White and
Alentejana x Duroc, respectively) were mapped. The lost autozy-
gosity focused on regions containing 26 and 57 QTLs (for Cinta
Senese — Large White and Alentejana — Duroc, respectively),
these were mainly related to body weight, carcass and fatty acid
composition traits. The severe decrease in autozygosity with the
non-complete loss of production traits in the simulated crossbred
populations could suggest a potential use in mating plans.
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The Associazione Nazionale Allevatori della Razza Frisona, Bruna
e Jersey Italiana (ANAFIBJ), with the LATTeco2 project (National
Rural Development Programme — PSRN), has been working on
improving animal welfare, biodiversity and sustainability in a
wider approach. Focusing on animal welfare, ANAFIBJ is devel-
oping a genetic evaluation for longevity in the Italian Jersey
population. This study aims to determine which parity might
evidence a critical point in herds’ life, if there is a sire genetic
effect and an environmental effect given by the herd of calving.
Therefore, cattle survival has been analysed as the ability of cows
to survive at specific lactation. The dataset included 21,724 cows
belonging to 1369 herds and related to 755 sires, all of them
showing at least the first calving event. Calving dates from 2000
to 2019 were included. Lactations from 1 to 5 have been consid-
ered, developing 4 traits per individual. Bulls’ and herds’ effects
were estimated using a threshold-liability model that included
the sire and herd of calving (random) effects. Sire’s variance (as
a proportion of total phenotypic variance) increased from 0.428
for survival at first parity to 0.552 for survival at fourth parity. On
the contrary, herds’ variance decreased from 0.216 for survival at
first parity to 0.196 for survival at fourth parity. These results
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showed that, as the parity order increases, sire effect becomes
more relevant while the herd effect decreases in relevance. Sires’
and herds’ solutions were then converted from the liability to the
probability scale (0-1). Considering the whole set of sires and
herds, correlations between bulls’ EBVs across parities ranged
from 0.608 to 0.656, while correlations for herds’ solutions ranged
between 0.597 and 0.718. Considering sires and herds with at
least 50 records, correlations between bulls’ EBVs range between
0.756 and 0.798, while herds’ solutions range between 0.789 and
0.832. In conclusion, it is shown that on cow’s longevity there is
a genetic impact of sire and herd.
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Fertility is fundamental to enhance the production efficiency of
the dairy herd and thus it is a contributor to annual farm profit-
ability. Cow fertility has been included in Italian Holstein breed-
ing objectives since 2009. Heifer fertility is another key trait that
deserves attention as it has direct connection with overall effi-
ciency. In general, the main goal is to improve conception and
daughter pregnancy rates, favour shorter calving interval in lac-
tating cows, and reduce failure of conceiving in heifers. The
advantages of heifer over cow fertility traits are the early avail-
ability in life and, overall, the moderate to strong genetic correla-
tions with fertility of lactating cows. The aims of the present study
are to assess genetic parameters of Italian Holstein heifers and
develop an aggregate selection index to improve heifer fertility.
Data (ANAFIBJ, Cremona, Italy) included information on insem-
ination, calving, and pregnancy diagnosis dates of Italian Holstein
heifers. The investigated traits (mean + standard deviation) were
age at first insemination (AFI, mo; 17.25 + 2.89), nonreturn rate
at 56 d from the first insemination (NRR56, binary; 0.78 + 0.41),
conception rate at first insemination (CR, binary; 0.61 +0.49),
and interval from first to last insemination (IFL, d; 26.09 + 51.85).
Genetic parameters were estimated using a 4-trait animal model
that included the fixed effects of herd-year of birth and month of
birth for AFI, and herd-year-season of birth and month-year of
insemination for IFL, NRR56, and CR. The animal additive genetic
effect was included as random term. An aggregate index was
developed from the estimated additive genetic (co)variance
matrix by considering CR as the breeding goal and AFI, NRR56,
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and IFL as selection criteria. Heritability ranged from 0.012 (CR)
to 0.015 (IFL), except for AFI (0.071). Conception rate at first
insemination was strongly correlated with both IFL (-0.730) and
NRR56 (0.668), and weakly to AFI (—-0.065). The relative empha-
sis placed on each selection criteria in the aggregate index was
10%, 47%, and 43% for AFI, IFL, and NRR56, respectively. Results
of the present study suggest that heifer fertility should be con-
sidered as an additional trait in the breeding objectives of Italian
Holstein.
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The genetic background of the host, together with several other
biotic and abiotic factors, including feeding, plays a crucial role
in modulating the gut microbiota composition of many animal
species. Furthermore, several authors have reported that the
microbiota of native pig breeds reflects distinctive traits that
commercial crossbreeds have lost. Nero Siciliano pig is an
important autochthonous Sicilian pig breed that has a marked
lipolytic capacity. The aim of this study is to assess the compo-
sition of the faecal microbiota of two different genetic types of
pigs reared within a farm where liquid whey was integrated in
the feeding as dairy by-product. The faecal bacterial composition
has been investigated at three time points, T0, T1 (after 30 days)
and T2 (after 60 days), in two pig groups (Control and Treatment).
Microbial genomic DNA has been extracted from stool samples
collected directly from the rectal ampoule of 20 crossbreed (Large
White x Landrace) pigs (10 Control and 10 Treatment) and 10
autochthonous (Nero Siciliano) pigs (5 Control and 5 Treatment).
The 16S rDNA gene has been sequenced using an Illumina
MiSeq platform and the clean reads (Phred-score >20) have been
classified at phylum, family, and genus level, with an identity
threshold of 75%, 87% and 95%, respectively, by using QIIME2.
In both groups and population sets, Firmicutes (51%) was the
most abundant phylum followed by Bacteroidetes (36%) whereas
the most abundant genera were Prevotella, Treponema and
Lactobacillus. The two pig genetic types have showed a different
attitude towards liquid whey diet. In fact, as shown by beta diver-
sity analysis, measured by Bray-Curtis distances, the microbiota
of crosshreed samples has been significantly affected by liquid
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whey diet (PERMANOVA p < 0.001). The global microbial com-
position of Nero Siciliano samples has not been significantly
affected by liquid whey diet. Despite this, the beneficial effects
of liquid whey diet were present in both pig genetic types. In
fact, based on differential abundance analysis, Bifidobacterium
and Ruminococcus were more prevalent at T2 in all treated sam-
ples; several species of these genera can promote intestinal
health, and this could be a positive consequence of liquid whey
administration. In conclusion, this metagenomic study is a first
step in understanding how the breeding system affects the com-
position of intestinal bacterial communities in different genetic
types of pigs.
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Deleterious and usually recessive alleles are present at very low
frequency and in heterozygous state in all livestock populations.
Their frequency could increase if these alleles are in linkage
disequilibrium with favorable QTL alleles or if heterozygous ani-
mals show heterosis for some production traits under selection.
The homozygous state of these alleles is usually not compatible
with life and therefore it is not possible to observed homozygous
adult animals. Consequently, carrier animals might have reduced
reproduction performances, depending on the frequency of these
alleles in the breeding population. In this study, we mined high
density single nucleotide polymorphism (SNP) chip data from
three Italian pig breeds (Italian Large White, n =5528, Italian
Landrace, n = 3470; Italian Duroc, n = 1354) to identify genome
regions carrying putative unfavorable and deleterious alleles. The
strategy was based on SNP allele frequencies and the expected
occurrence of homozygous genotypes following population
genetic rules over the absence of these genotypes in the three
pig breeds, after filtering SNP data with stringent criteria for
genotyping errors and other genotyping biases. Then, we com-
pared SNP chip data with whole genome sequencing information
obtained from 160 pigs of the three targeted breeds to identify
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loss of function variants in the candidate genome regions.
Overall, we detected five genome regions carrying putative unfa-
vorable alleles. Their estimated allele frequency ranged from 0.07
to 0.17, suggesting that some of them might be linked to favorable
alleles affecting production traits under selection. The identifi-
cation of loss of function variants in key genes located in these
regions suggests some biological mechanisms that would explain
their deleterious effect. These results provide genomic markers
that can be used to design targeted breeding and selection pro-
grams aimed to reduce the frequency of unfavorable alleles in
the Italian pig populations and reduce their negative impact on
reproduction performances by avoiding carrier-carrier mating.
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Genome-wide association studies are a powerful tool to identify
genomic regions and variants associated with phenotypes.
Mammary infections in livestock are a major problem that dam-
ages animal health, eventually translating into significant eco-
nomic losses in the dairy industry and the Somatic Cell Score
(SCS) is commonly used as a predictor in selection for mastitis
resistance.

The aim of this study was to identify genomic regions as well as
genes and pathways associated with SCS in Italian Mediterranean
Buffalo cows.

Phenotype of 1,302,332 test-day record corresponding to 96,589
buffalo cows with first calving from 2010 to 2018 and a pedigree
that included 148,493 animals, were considered in this study. The
SCS was defined as the geometric mean in the first 150 days of
lactation (SCS150) and its mean and standard deviation was
2.72 + 1.24. Regarding the genotypes, information from 2150 ani-
mals with 46,904 loci was used.

Effects of SNPs were estimated by a single-step GWAS (ssGWAS),
which back-solved the genomic breeding values predicted using
single-step genomic BLUP (ssGBLUP) fitting a single-trait animal
model with repeated observations.
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The largest genetic variance (0.63%) was explained by an SNPs
window located on chromosome 2. However, most windows
explained less than 0.5%, and these low-contributing regions
were spread across the entire genome. These results suggest that
SCS is a moderate to highly polygenic trait, where many regions
across the genome contribute to its genetic variation. Overall, a
total of 23 informative windows that explained at least 0.5% of
additive genetic variance were identified, explaining 12.22% of
the observed genetic variance.

These regions harbour genes with biological functions that are
related to the analysed trait. The identification of these regions
and genes will contribute to a better understanding of the rela-
tionship between mammary infection and SCS, eventually sup-
porting the latter as a proxy for genetic improvement of mastitis
resistance in the Italian Mediterranean Buffalo.
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Genome-wide association (GWAS) studies are a powerful tool
that allows the identification of genomic regions and variants
associated with phenotypes. Many studies used this approach to
identify candidate genes related to milk production. Despite this,
that approach was rarely exploited in local cattle breeds. The aim
of the study was to detect associations between genomic regions
and milk production and quality traits, in Grey Alpine cattle. We
used a 110K single nucleotide polymorphism (SNP) markers
panel to profile the genotype of more than 1100 individuals, to
investigate milk, fat, and protein yields (MY, FY, PY); fat, protein,
percentage (FP, PP); and somatic cell score (SCS). SNP regres-
sion model corrected by population structure was used to test the
associations of each SNP. GWAS was performed by using the
de-regressed EBV of the target phenotypes. Deregreesed EBV was
calculated on 16,335 animals using test-day random regression
models for a total of 1,046,249 records. We inspected the position
of each SNP via UCSC Genome Browser and we determined if it
was located within or close to a gene or another functional DNA
element. The genomic regions associated with milk production
traits contained more than 50 candidate genes spread on 18 chro-
mosomes [Bos taurus autosome (BTA) 1-7, 9, 11-16, 20-21,
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26-27, and 29]. The number of associated genes for FP and PP
was the highest, while for SCS the number of candidate genes
was by far the lowest (only 6 candidate genes). It was remarkable
the abundance of candidate genes in BTA14 (including the DTAG1
gene), which is a very long region of the genome of cosmopolitan
dairy cattle breeds. The results from our GWAS led to the detection
of a variety of genes both well-known and novel for dairy produc-
tion. Based on the results obtained, we argue that continuing to
expand genomic research at the local breeds level, may help to
understand part of the genetic architecture worldwide. Therefore,
it would also be an input for making appropriate breeding
decisions.
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Understanding the complex relationship between animal geno-
types, phenotypes and climate is a topic of increasing relevance
in animal breeding, given the rapidly changing climatic condi-
tions. In this work, we used 15,545 first lactation daily records on
Italian Holstein dairy cows from ANAFIBJ. Recorded traits were
milk production, fat and protein content, as well as climate data
such as the Temperature Humidity Index (THI), maximum daily
temperature (MaxTemp) and average daily percent humidity
(%Hum). In addition, herd characteristics such as geographical
coordinates, were available. Moreover, pedigree and genomic
(Bovine 50k SNP chip) data were available for each recorded cow.
Since THI is highly correlated with MaxTemp (r=0.99), THI was
not further considered in the study.The first step of the study
consisted of the analysis of the lactation curves for milk, fat and
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protein through a functional Principal Component Analysis
(fPCA). The aim of fPCA is to summarize longitudinal data in a
few synthetic variables (the eigenfunctions). For the three traits,
three eigenfunctions were retained by the fPCA. The first eigen-
function describes the average curve, and the following ones are
related to the features of the curve. For instance, for milk pro-
duction, the three eigenfunctions describe the production level,
the production persistency and the peak production. They explain,
respectively: 89.6%, 8% and 2.4% of the total variation for milk.
Similar results were observed for protein content (85.2%, 11.7 %
and 3.1 %), and fat content (89.2 %, 7.4%, 3.4 %). Eigenfunctions
scores were then analysed in relationship with the average cli-
mate variables MaxTemp and %hum, with a model that also
includes a Herd effect. For instance, climate variables are signif-
icant for the milk production level (First eigenfunction of milk
production level) Following steps of the study will consist in the
joint analysis of climate, production traits and genotypes by com-
bining milk production and climate records with the SNP geno-
types of dairy Al sires that have lactating daughters across
different regions of Italy. This will add a genetic and a geographic
component to the analysis of the relationships between pheno-
types, climate and genotypes.
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Environmental variation of milk
production: an effective indicator
of genetic and genomic animal
resilience

Enrico Mancin, Cristina Sartori, Guido Gomez and
Roberto Mantovan
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Environment, Universita di Padova, Padova, Italy

The objective of this study was to identify an indicator of resil-
ience in the Rendena breed. A good resilience indicator must be
easy to measure and analyze, with good heritability (h?) and
favorable correlation with other traits. With this in mind, we
studied the potential role of the standard deviation of the total
amount of milk produced between lactations (SDMilk) as a poten-
tial indicator of resilience. The underlying hypothesis was based
on the idea that greater sum of square is related to a decline in
the target phenotype, which in turn is due to some external factor
that has adversely affected animal's production. The suitability
of this indicator was validated through (i) h? estimate, (ii) anal-
ysis of genetic correlation with other production and fitness
traits, and (iii) through genome-wide association analysis
(GWAS). Specifically, SDMilk among lactations were calculated
from whole lactation data using a database containing individual
information on total milk production per lactation standardized
to 305 days (134,287 lactations belonging to 34,825 animals).
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Pre-corrected milk yields by fixed effect (lactation number, herd
year season) where obtained and residuals were used to calculate
the SDMilk for each animal. An animal model in a Bayesian
framework was applied to estimate h? with heterogeneous resid-
uals according to the different lactations used to calculate SDMilk.
Genetic correlations with other fitness and productive traits were
then calculated. Finally, the ssGWAS algorithm was used in GWAS
analysis to better match animals without phenotype but geno-
typed and vice versa. A total of 10,538 animals presented a phe-
notypic SDMilk value, and 2499 were genotyped (100,000 SNPs).
Only 630 animals had both phenotype and genotype, but ssGWAS
was performed in all genotyped animals with reasonable accuracy.
The target trait had an h? of 0.17 (x0.05), showing that SDMilk
present a moderate h?. Genetic correlations showed a positive
correlation with other productive traits such as milk, protein, and
fat production (r=0.25, on average) and a negative genetic cor-
relation with other fitness traits like somatic cell score (0.15),
udder health (-0.22), longevity (-0.35) and fertility (-0.25).
Last, the GWAS identified 6 significant signals that combined
with pathway analysis demonstrated a connection between these
traits and biological processes related to the immune and nervous
systems.
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The Valle del Belice is a sheep breed reared in Sicily for milk
production. About three decades of breeding and selection in
this breed are expected to have left various genomic footprints
related to dairy traits. We have assembled a dataset with 451
individuals, 267 old samples (collected before 2000s) and 184
new samples (collected between 2018 and 2020), and 40,660
SNPs to identify genomic regions potentially under selection,
using five different approaches within (iHS and ROH) and
between (Fg;, Rsb and XP-EHH) groups. Population structure
analyses were able to separate all individuals belonging to the
two considered groups. There were no overlapped genomic
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regions jointly identified by the five statistic methods, since
each approach tends to detect different signals. However, a total
of 7 genomic regions on four different chromosomes were
jointly identified by at least two statistical approaches, which
can provide clues to potential new targets of selection. In par-
ticular, we found a congruence among the EHH-based methods
(iHS, Rsb and XP-EHH), but also betweeen iHS and ROH
approaches. Several candidate genes for milk production were
identified within the genomic regions of the samples under
selection, corroborating the polygenic nature of this trait. We
also found that some of our candidate regions putatively under
selection spanned several genes related to growth traits and
innate immunity. Overall, the identified genes may explain the
effect of selection to improve the performances related to milk
production traits in the breed. The genomic regions here iden-
tified corroborate with previously reported studies carried out
in other livestock species. The different approaches did not
detect genomic regions known to contain strong functional
candidate genes for milk production traits, such as casein clus-
ters or DGAT]. This could be a consequence of a low density of
the adopted SNP array in these regions. Therefore, further
studies using the high density array data, would be particularly
relevant to refine and validate these results.
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of water buffalo's extracellular
vesicles from colostrum and milk
for their immunomodulatory
potential
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University of Tuscia, Viterbo, Italy

Recently, much interest has been raised in the characteriza-
tion of signaling molecules carried by extracellular vesicles
(EVs), which are particularly enriched in milk (mEVs), for
their capability to cross biological barriers, resist acidification
in the gastric environment and, exert modulation of the
immune system, mainly through their microRNA (miRNA)
content. This work aimed to characterize the small-RNA cargo

[page 38]

[Ital J Anim Sci vol.22:s1, 2023]

25t Congress of Animal Science and Production Association

of colostrum EVs (colosEVs) and mEVs of Mediterranean buf-
falo through next generation sequencing (NGS).To this pur-
pose, 7 subjects reared in central Italy were chosen, collecting
two different samples: colostrum (from the first milking after
the parturition) and milk 50 days after. ColosEVs and mEVs
were isolated through differential centrifugations, an EDTA
treatment and ultracentrifugations to recover vesicles in the
pellets. A morphological characterization through transmis-
sion electron microscopy for shape and contamination assess-
ment, and Exoview technology for concentration, dimension
and positivity to EV-markers testing confirmed the EV isola-
tion. Total RNA was extracted and the small-RNA libraries were
sequenced through the Illumina® technology. In both cases,
most of the small-RNAs referred to miRNAs (95% for colosEVs
and 96% for mEVs) and, out of these 350 were shared, 17
colosEV-specific and 73 mEV-specific. The differential gene
expression analysis showed 1504 differentially expressed
genes (DEGs, log2 Fold Change — log2FC > 11| and adjusted p
<0.05), 961 up-regulated and 543 down-regulated, in colosEVs
compared to mEVs. The RNA types with a highest number of
DEGs were protein coding (918 up-regulated and 281 down-reg-
ulated) and miRNAs (28 up-regulated and 193 down-regu-
lated). For DE miRNAs, targets were retrieved and a
protein-protein interaction (PPI) network was build. On these
targets, a gene ontology (GO) enrichment analysis was carried
out highlighting, for targets of up-regulated miRNAs, enriched
terms related to the innate immune response, miRNAs, trans-
membrane receptor protein kinase activity, mitochondrion,
DNA methylation or demethylation, smooth muscle cell pro-
liferation and nitric oxide metabolic process. For targets of
down-regulated miRNAs, cellular response to cytokine stimu-
lus and innate immune response, I-kappaB kinase/NF-kappaB
signaling, DNA methylation and organization, signal trans-
duction, stress-activated MAPK cascade, posttranscriptional
regulation of gene expression and RNA splicing emerged as
enriched terms.
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Genomic evaluations are routinely used in most livestock
breeding programs and Single—Step Genomic Best Linear
Unbiased Prediction (ssGBLUP) is the most popular meth-
odology. Saanen and Camosciata delle Alpi are the most
important dairy goats in Italy and they have similar breeding
programs in which estimated breeding values (EBVs) for
productive traits are calculated using BLUP. Developing a
new genomic evaluation in these breeds using ssGBLUP is
one of the aims of CHEER and SHEEP&GOAT projects, man-
aged by the Italian Sheep and Goat Breeders Association
(Asso.Na.Pa.) and funded by the Italian Rural Development
Plan (sub-measure 10.2). In this study, we present the first
results of this activity, for which genomic breeding values
were estimated using BLUP, GBLUP, and ssGBLUP methods.
The following data were included for Saanen and Camosciata
delle Alpi breeds, respectively: 1139 and 2472 animals gen-
otyped with the Illumina GoatSNP65 Bead Chip; 8881 and
2589 lactations of 210 days belonging to them and used
within official genetic evaluations, with milk (MY), protein
(PY) and fat (FY) yields and protein (PP) and fat (FP) per-
centages; and three generations of parents loaded from the
official herdbooks, checked, and corrected with genomic data
using seekparentf90. Variance components estimated with
blupf90+ on the corrected pedigrees were used for all the
three EBV’s estimation methods. Furthermore, we calculated
the correlation between EBVs and genetic trends for all the
three methods. Results were validated with the linear regres-
sion method (LR).

Moderate heritabilities were estimated for all the traits: (.30 for
MY, 0.33 for PY, 0.28 for FY; 0.33 and 0.52 for PP, and 0.20 and 0.34
for PP in Saanen and Camosciata delle Alpi, respectively. EBVs
estimated with BLUP, GBLUP, and ssGBLUP showed very high
correlations (>0.90); the genetic trends were very close for all
methods and generally increasing from 2015 to 2020. EBVs were
more accurate under ssGBLUP than BLUP and GBLUP (around
+9% and +1% across traits).

In conclusion, our results show that ssGBLUP improves the accu-
racy of EBVs, especially when animals do not have phenotypes;
thus, it is likely to be the best method to improve genetic gain in
Saanen and Camosciata delle Alpi goats.
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Alpha-lactalbumin (oi-La), encoded by LALBA gene, is a Ca*
binding whey-protein whose key function is to facilitate lactose
synthesis by the galactosyltransferase component, serving as a
regulatory subunit. Other biological functions have been demon-
strated including immune modulation, cell growth regulation,
antimicrobial activity, etc. Gene promoters have transcription
factor (TF) binding sites necessary for gene expression regula-
tion. Mutations in the promoters may modify the transcription
rates or the mRNA stability, thus affecting the protein yield.
This study aims to sequence the LALBA promoter in alpacas,
identify putative TFs and detect genetic diversity affecting gene
expression.

A DNA fragment (800bp) spanning the gene promoter until the
exon 1 was amplified and sequenced for 20 alpacas. Multiple
alignments and SNP discovery were accomplished by DNAsis
software, whereas Transfact 7.0 was used for the TF sites search.
Three independent gene reporter assays were achieved by pGL3
specific contructs to test luciferase expression in HEK 293T cells.
Data elaboration was performed using JASP software (p < 0.05,
students’s -test).

TF binding sites analysis evidenced 16 putative consensus
sequences, including 3 C/EBPa, 3 Sp1, one NF-1, etc. Seven poly-
morphic sites were found. Taking as reference the first nucleotide
of the exon 1, one SNP (g.15C > G) was found in the signal pep-
tide, but it is a silent mutation. The other 6 SNPs were detected
in the promoter (g.-553A > G, g.-428C > T, .-308C > G, g.-236A > T,
8.-13C>G, g.-51A> G). The SNP g.-553A > G creates a putative
binding site of the TF Spl. This motif is a well-known enhancer
element for the basal expression of many genes, including milk
proteins.

To assess the SNP effect on the LALBA promoter, we amplified
and cloned a DNA region of 178bp in the pGL3-basic vector from
four homozygous individuals (two g.-553AA and two g.-553GG).
The two different constructs (g.553A and g.-553G), with the pGL3
vector as a control were used to transiently transfect HEK293T
cells. After 48 h, the reporter activity of the variants was measured
using the luciferase assay system. The G variant of this SNP
enhances the promoter activity of the alpaca LALBA (p < 0.01).
Therefore, we suppose an effective role of this binding site in the
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expression of the a-La in alpaca milk that, consequently, may
affect the functional roles of the protein.
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Changes in blood biochemical pattern reflect animals’ health
status, which is strictly related to the productivity. In this frame-
work, our hypothesis is that the blood metabolic profile should
not only be considered an indicator of disease, but also an indi-
cator of animal productivity. Therefore, aim of our study was to
investigate the genetic basis of blood metabolites (including
energy-related metabolites, indicators of liver function or hepatic
damage, oxidative stress, inflammation, innate immunity, and
mineral status) and to estimate the genetic associations between
them and a set of milk phenotypes related to milk yield and com-
position in Holstein cattle. Milk and blood samples were collected
from 1353 Holstein cows belonging to five herds. A set of Bayesian
univariate and bivariate animal models (using H matrix) was
implemented via Gibbs sampling, and statistical inference was
based on the parameter marginal posterior distributions. Glucose
had moderate positive genetic correlations with milk fat
(0.32£0.024) and negative with lactose (-0.29 +0.022). B-Hy-
droxybutyrate had moderate negative genetic correlations with
protein (-0.30 +0.001) and casein proportions (-0.27 +0.001).
Among inflammation/innate immunity, ceruloplasmin had mod-
erate negative genetic correlations with lactose proportion
(-0.29 £ 0.025), and weak negative genetic correlations with milk
yield (-0.22 +0.025). In the case of liver function or hepatic dam-
age indicators, aspartate aminotransferase and y-glutamyl trans-
ferase had moderate negative genetic correlations with milk fat
proportion (-0.39+0.026 and —0.36 +0.025, respectively) and
moderate positive with milk yield (0.39 +0.024 and 0.42 +0.024,
respectively). For oxidative stress metabolites, we found only
weak genetic correlations except for thiol groups and total reac-
tive oxygen metabolites which had moderate to strong negative
genetic correlations with milk yield (-0.31+0.021 and
—0.47 +0.024). This study shed light on the shared genetic basis
of blood biochemical indicators and milk traits.
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Chicken products are the most consumed animal-sourced foods
globally, spanning diverse cultures, traditions, and religions.
Indeed, in the last twenty years, chicken meat has seen a major
increase in production, and is expected to grow further in the
coming years. In chickens, increases in production are mainly
due to specialised breeds. These breeds have been selected for
fast growth and products. Nowadays, of increasing importance
are the local breeds, which are known for their ability to adapt to
the environment and for their particular phenotypes. Conventional
poultry meat contains low levels of n-3 fatty acids, and so the aim
of this study was to determine the genes involved in LC-PUFA
biosynthesis pathways, and to evaluate the modulation of their
expression according to genetic diversity, diet and sex.

Birds from two local breeds (Bionda Piemontese and Robusta
Maculata) and a commercial line (Ross708) were fed different
diets: control and experimental diet (10% linseed supplementa-
tion). For each breed and diet group, both males and females
were reared. RNA was extracted from a total of 36 liver samples
and were subjected to RNAseq. Bioinformatic analysis was carried
out to find differentially expressed genes (DEGs) from different
comparisons between experimental groups. Results showed low
impact of diet on DEGs related to fatty acid biosynthesis.
Concerning sex comparisons, the female groups showed genes
up-regulated and involved in fatty acid metabolism respective
male groups. The genetic background also determined the expres-
sion of genes related to LC-PUFA biosynthesis. Specifically, in
females of both local breeds compared to commercial birds, 23
genes were found to be commonly up-regulated. Amongst these,
there was significantly more expression in two genes having a
role in de novo triglyceride biosynthesis (MTTPL and GPAM) and
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two genes involved in de novo FA biosynthesis (ACACA and SCD).
In conclusion, female sex and local genetic background appear
to have significant influence on expression of genes associated
with LC-PUFA pathways.
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Selection Index of Italian Jersey cattle is composed by breeding
values (BVs) of production traits, type traits and somatic cell
score. Knowing selection for milk yield has been proved to dete-
riorate fertility performances, aim of the Italian Holstein, Brown
and Jersey Breeders Association (ANAFIBJ) is to develop a fer-
tility index inspired to the model they use for Italian Holstein
breed. The model used considers different phenotypes for heifer
and cow evaluation, but while for Holstein only the first three
parities are considered, for Jersey all parities are considered to
overcome the lower size of the population. Starting from two
different datasets, containing data on inseminations and lacta-
tions we derived several fertility traits. From the inseminations
dataset we harvested information on the dates of services, which
we grouped in baches of a maximum length of 300 days. The
groups of inseminations have then been attached to the calvings
happened in an interval of 260-300 days from at least one of the
services in the group. Phenotypes estimated for both heifers and
cows are Non-Return Rate at 56 days (NRR56) and Interval from
First to Last service (IFL); Age at First Insemination (AFI) has
been computed only for heifers, while Days from delivery To First
Service (DTFS) and Equivalent Milk Yield 305 (EMY305) only for
cows. The values of the phenotypes have been filtered to be in
line with biological and economic criteria of cattle farming. The
final dataset is composed of 35081 records for heifers and 100285
records for cows. Correlations and Co-Variances between the
phenotypes have been calculated. For Heifers we observe a slight
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positive correlation between AFI and NRR56 (p,, = —0.061) and
a negative correlation between NRR56 and IFL (p,, = —0.349);
IFL and AFI are negatively correlated (p,, = —0.048). For cow
fertility traits NRR56 resulted to be positively correlated with
DTFS (p,, = 0.088) and negatively correlated with EMY305 (p,,
= —0.092) and IFL (p,, = —0.293); DTFS resulted negatively cor-
related to IFL (p,, = -0.015) and EMY305 (p,, = —0.045), while
IFL and EMY305 resulted positively correlated (p,, = 0.083). The
next step is to calculate genetic parameters and EBVs for fertility
traits for Italian Jersey.
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Longevity is a complex trait; the longevity performance of the sire
is a measurement of the time it’s produces in a herd and is deter-
mined by various factors such as fertility, health, and workability.
The sire fulfilling an active working life in the herd increases the
average herd production and efficiency by reducing input costs.
Busha is a native breed of cattle reared in an extensive system
and classified as an endangered population — maintained. From
the establishment of the Herd Book, breeding systematization
defined 24 lines of bulls (LB). The aim was to analyze the herd
life of different bull lines of the Busha cattle breed in Croatia. The
data on 83 breeding sires born in 1995-2022 with at least one
offspring were obtained from the Veterinary Information System
of the Ministry of Agriculture, Directorate for Veterinary
Administration. Herd life was defined as the total number of days
from the calving date of first offspring to the last (culling) date of
the bull. Testing of differences in the number of days spent in the
herd between different lines was carried out taking into account
as a minimum criterion 4 breeding bulls for each line. The differ-
ence in the days spent in the herd between the lines was carried
out with one-way ANOVA at p < 0.05. The average age of the bulls
in the herd was 1549.84 + 974.14 days with a coefficient of vari-
ability (CV) of 62.85 %. The most represented line of bulls were
LB3 (13.25 %), LB4 (22.89 %), LB5 (10.84 %), LB6 (4.82 %), LB7
(4.82 %), LB8 (4.82 %), LB9 (9.63 %), LB11 (8.43 %) and LB12
(7.22 %), with the most significant number of male progenies.
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whereby no statistical significance was recorded. Results show a
small number of certain bulls from the different lines in the breed-
ing and relatively high use of natural service sires. Furthermore,
considering the current living bulls, some bull lines are no longer
in breeding. Increasing the number of productive bulls and
improving longevity aid in the herd's average production enhance-
ment, aiming to develop sustainable breeding strategies and
maintain genetic diversity in the Busha cattle population.

o577

Mule carcass characteristics and
meat quality

Paolo Polidori?, Natalina Cammertoni® and Silvia
Vincenzetti®

School of Pharmacy, University of Camerino, Camerino, Italy
bSchool of Biosciences and Veterinary Medicine, University of
Camerino, Camerino, Italy

Donkey carcass parameters and donkey meat quality character-
istics have been determined in previous studies, while mule
carcass and meat quality traits have scarcely been evaluated. The
aim of the present study was to compare the carcass data and
meat quality parameters obtained from 10 mules slaughtered,
respectively, at an age of 5 + 1 years and at an age of 10 = 1 years.
All the animals were weighed before their arrival at abattoir; the
carcasses were transferred to a cold room at a temperature of
4 °C and stored suspended by the hind legs. 24 h after slaughter-
ing, the cold carcass weights and the dressing percentages were
recorded. From each carcass, 24 h after slaughtering samples of
the muscle Longissimus thoracis (LT) were collected. Chemical
composition was determined 24 h after slaughtering, while colour
parameters were measured 48 h after slaughter using a Minolta
CM-3600 D spectrophotometer in order to determine the L* (light-
ness), a* (redness), and b* (yellowness).

Meat samples for tenderness determination, weighting approxi-
mately 30 g, were stored in the cold room at 4 °C for 7 days post
slaughter before evaluating the shear force values, determined
using a Warner-Bratzler device. The shear force values were
expressed in kg/cm?. Analysis of variance was used to determine
the significant differences in the values determined in this study;
significant differences were shown when p < 0.05. Carcass char-
acteristics determined in both groups of animals did not show
significant differences. Meat sampled in animals slaughtered at
an age of 10 years showed significant (p < 0.05) higher content
of fat (5.22% vs 4.09%) and cholesterol levels (0.88 mg/100 g vs
0.52mg/100¢g) compared to younger mules. Meat produced by
older mules was significantly (p < 0.05) darker (L* 31.09 vs 39.71,
a* 13.8 vs 17.1) compared to the values determined in younger
mules. Meat tenderness evaluation found not significant differ-
ences in both the groups of mules, obtaining values of shear force
not particularly appreciated by the consumers. The results
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obtained in this study confirmed the need of adequate feeding
strategies and good farm practices in mules breeding in order to
produce a more tender mule meat.
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GENORIP (GENOmic tool for the management of REProduction
in dairy cattle and for the control of inbreeding) is a project
funded by Lombardy Region. The aim was to release an innovative
tool for the control of inbreeding, the maintenance of genetic
variability in cattle breeding and to facilitate the choice for animal
replacement based on genomic information of herd females. In
recent years, thanks to reduced genotyping costs, genomic selec-
tion has become attractive for breeders and farmers. Current
genotyping techniques make it possible to determine at low cost
the genotype of an animal in hundreds of thousands of markers
known to be associated with phenotypic variability and to use
this information to select animals. GENORIP's partners are 7
farms of the Lombardy region, ARAL and INSEME S.p.a, together
with the University of Milan. More than 6000 females of Italian
Friesian cows were sampled and genotyped with the Neogen GGP
Bovine 100K SNP chip in the 7 partner farms and in other 50
farms involved in the dissemination phase. Principal component
analysis (PCA) was applied for analyzing the genetic diversity
within and among farms using the SVS 8.9 software of Golden
Helix. Run of Homozygosity (ROH) and the genomic inbreeding
(FROH) were obtained using the detectRUNS package of the R
software. Genotype frequencies for mendelian disease, fertility
and production mendelian traits were also obtained. PCA showed
clustering of cows within herds according to sires used in each
farm, whereas when analyzed jointly herds overlap except one
due to the selection goal pursued by this farmer. ROH were found
in all chromosomes with an average length of 2,703,811 bp cov-
ering 12.7% of the genome. The ROH analysis showed several
genomic regions that appears under selection at the population
level, while a specific region on BTA4 is under selection in one
herd, harboring genes related to the specific breeding strategy
of the farmer. The Fy,, values obtained, considering ROH greater
than 16 Mb, varied from 0.004 to 0.325, with the highest average
value for the Fy,, of 0.136. Among mendelian heritable diseases,
the Haplotype Cholesterol Deficiency was the one with the largest
of carrier animals, i.e. 5.6%. A process to assist farmers in
genomic management of reproduction was released tailored to
each farm.

Taylor &Francis
Taylor & Francis Group



Acknowledgements

GENORIP project Funded by EAFRD Rural Development Program 2014—
2020, Management Autority Regione Lombardia — OP. 16.1.01 -
‘Operational Group EIP AGRI’

0510

Maedi visna virus infection and
TMEM154 genotypes in Valle del
Belice sheep breed

Silvia Riggio, Rosalia Di Gerlando, Marco Tolone, llaria
Rizzuto, Angelo Moscarelli, Baldassare Portolano,
Salvatore Mastrangelo and Maria Teresa Sardina

Dipartimento Scienze Agrarie, Alimentari e Forestali, University
of Palermo, Palermo, Italy

Maedi visna virus (MVV) referred to as small ruminant lentivi-
ruses (SRLVs), belong to the genus Lentivirus of the Retroviridae
family. MV infection causes pneumonia, arthritis and progressive
paralysis, and chronic mastitis not always clinically detected. The
key role in the spread of the virus is attributed to the vertical
transmission through colostrum and milk from infected mothers,
as the infectious agent is present in mammary secretions. Since
there are no vaccines or treatments against the virus, the avail-
able control strategies are laboratory diagnosis with ELISA test
to find out the infection presence, control of environmental con-
ditions and selection of genetically resistant individuals. The
presence of a polymorphism in the TMEM154 gene modulates
the resistance/susceptibility of sheep to MV infection. The poly-
morphism is G—A substitution in exon 2 of TMEM154 gene
which involved the glutamate amino acid residue at position 35
(E35) of the protein encoded by this gene, changing in lysine
residue (K35). Animals carrying KK genotype were resistant to
MV infection while EK and EE genotypes were susceptible ones.
The purpose of this study was to verify the prevalence of MV
infection within Sicilian herds of Valle del Belice sheep using an
ELISA serological test (IDvet) to detect animals affected by the
virus and a molecular test to estimate frequencies of the resis-
tant/susceptible genotypes to the TMEM154 gene. A total of 1083
animals (both ewes and rams) from 9 flocks of Valle del Belice
sheep located in different provinces of Sicily, were serologically
tested, and genotyped for E35K polymorphism. The ELISA method
showed 15.33% (n =166) of infected individuals. Analyses of the
obtained sequences showed the presence of both K and E amino
acid with frequencies of 0.151 and 0.849, respectively. On the
total individuals, only 23 carried KK genotype while 280 were
heterozigous EK and 780 homozygous EE. The locus was in Hardy-
Weinberg equilibrium in the breed (p-value <0.05) and observed
and expected heterozygosity values were (.258 and 0.256, respec-
tively. In conclusion, this study allowed us to know the prevalence
of MV infection in Sicilian flocks of Valle del Belice breed and
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could be helpful in establishing selection programs aimed at con-
trolling and eradicating this virus.
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Parentage verification is one of the crucial points of cattle breed-
ing selection, since pedigree errors have a negative impact on
variance component estimation, EBV reliability, and breeders’
selection choice. In a genomic evaluation based on single-step
approach, an imprecise pedigree matrix can cause convergence
issues when that matrix is integrated with genomic relationships.
Before 1999, parentage verification was done with blood groups,
then microsatellite markers (MS) were employed. With the
advent of genomic tools, SNP arrays are widely used for secure
parentage analysis and for parentage discovery. However, it is
not always possible to use SNP array information directly since
we often only have access to microsatellite analyses of the par-
ents. We developed a robust and cost-effective method for imput-
ing MS alleles from SNP haplotypes. Reference haplotypes were
generated for over 17000 Brown Swiss genotypes and over 4000
Valdostana genotypes. Densities of SNP arrays vary greatly
between 7K and 777K. To phase the genotypes, BEAGLE was used,
as it was one of the few software that could handle both bi- and
multi-allelic data. The MS region was imputed based on McClure
etal.'s 2012 publication. For cattle parentage, this approach was
used to impute the recommended panel of 12MS by ISAG
(International Society of Animal Genetics). The results show that,
depending on the breed and microsatellite combination, the error
in MS imputation varies from 0.001 to 5%. With the implemen-
tation of this method, producers and breed associations can con-
tinue to utilize SNP-based parentage verification even when SNP
genotypes are missing by analysing MS genotypes from historical
data. A broader application of this approach may be possible for
cattle breeds and other species wishing to migrate from MS-based
to SNP-based parental verification.
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Genomic tools are crucial for the efficiency of the breeding pro-
gram of the Sarda sheep breed. A female population in a nucleus
flock (FRP) has been set up to trigger genomic selection for
health traits costly to measure on large scale. The inclusion of
resistance to Gastrointestinal Nematodes infestation (GIN),
Paratubercolosis (PTB) and Maedi Visna (MV) infections as
selection objectives needs to estimate their heritabilities (h?)
and genetic correlations with milk yield (MY). The FRP ewes were
genotyped (Illumina 50K chip), pedigree and MY recorded from
2000 to 2022 (16,249 lactations of 4940 ewes). Moreover, 17,679
individual fecal egg counts Ze. the number of GIN eggs per g of
faeces (FEC), of 4681 ewes were available. FEC was log-trans-
formed (InFEC) for genetic analyses. The infection status for PTB
of 3032 ewes (1 for infected and 0 for not infected) was deter-
mined by 14,349 ELISA screening tests from 2001 to 2012. A ewe
with at least one positive test along the recording period was
considered affected by PTB. From 2016 to 2019, 770 ewes were
first tested at 1 year age to determine the infection status for MV
(1 for infected and 0 for not infected). ELISA tests were repeated
every six months until 36 months of age just for ewes with neg-
ative previous test. Means and standard deviations were 216 + 46
litres for MY, 4.82 + 1.43 for InFEC. The ewes considered affected
by PTB and MV were 906 and 740 respectively. The infection
status along the lifetime for PTB and MV and repeated measures
for MY and GIN were used to estimate h? with single trait analyses
considering the genomic relationship matrix. Genetic correla-
tions were estimated with bi-trait animal models using pseu-
do-phenotypes derived from the single trait models: the sum of
genetic and residual predictions for MV and PTB and the sum of
the genetic, permanent environment predictions and the average
of residuals for MY and GIN. Heritabilities were 0.36 for MY, 0.22
for GIN, 0.22 for PTB and 0.20 for MV. The genetic correlation
between MY and resistance to GIN was moderate and unfavorable
(0.24). The genetic correlations between MY and resistance to
PTB and MV were negligible (0.08 and —0.01). This study con-
firms that selection for GIN implies a moderate impact of the
improvement on MY. Results for resistance to PTB and MV did
not give evidence of any genetic relationship with MY.
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The aim of the present study is to validate the morphological
evaluation applied on the udder traits of two Italian dairy sheep
breeds: Comisana (COM) and Massese (MAS). These breeds
are studied within CHEERS and SHEEP&GOAT projects, man-
aged by the Italian Sheep and Goat Breeders Association (Asso.
Na.Pa.), funded by the Italian Rural Development Plan
(sub-measure 10.2). The aim was to evaluate the relationships
between 4 udder traits estimated through a nine-point linear
scales (teat placement TP; udder depth UD; degree of suspen-
sion of the udder SU; degree of separation of the 2 halves DS),
1 udder trait measured in cm (teat length TL), 2 morphological
traits (body condition score BCS, the chest circumference CC),
and the milk production. For this purpose, the milk yield
expressed as Mature Ewe Equivalent (MEE) of 451 COM ewes
and 216 MAS ewes and the quality traits (fat content — FC,
protein content — PC, somatic cell count — SCC) were analyzed
and associated to the udder evaluation score. Correlations with
very low magnitude were observed between CC and MEE, rang-
ing from -0.15 for COM and -0.24 for MAS. FC and PC were
found to have both a low negative correlation with MEE in COM
breed (r=-0.30). Instead, a negative correlation between FC
and MEE (r = -0.41) was found and no correlation was observed
for PC and MEE in MAS. Regarding udder evaluation scores and
MEE no correlations were found in both breeds, even if a low
positive correlation (r=0.21) resulted between UD and MEE in
MAS. Furthermore, SCC resulted were not correlated with the
udder linear scores. The results highlight the possibility to
implement the measurement of the udder and its morphological
traits for both breeds. In literature, the possibility to focus the
selection for milk yield on the udder morphological character-
istics has been confirmed. The low correlations observed in this
study suggest us to develop a better morphological evaluation
in both breeds, in order to identify the best udder traits that
might be useful for the selection and for prediction of milk
production in Comisana and Massese ewes.
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Individuals can influence the expression of each other’s pheno-
types through indirect genetic effects (IGEs) — the effect that the
genotypes of others have on the phenotype of an animal — that
can belong to various sources. Two are the most important
sources of IGEs: the maternal effects of the mother on the calf
and social genetic effects, i.e. those of the pen-mates. Certain
individual characteristics as aggressiveness, or competitiveness
can lead to a reduced growth in individuals. For this reason, social
genetic effects often are negatively correlated with the additive
genetic component. Including in a quantitative genetic model
any potential IGE can help increasing selection accuracy for ani-
mals raised in groups. Few studies have been performed in situ-
ations where maternal and social genetic effects could be tested
at the same time. Moving from these considerations we aimed
to analyse both maternal and social IGEs in young bulls at per-
formance testing station (PTS). Rendena cattle, a dual-purpose
local breed from the Northeast of Italy was the study subject. A
number of 11 monthly weighting realized along the whole per-
manence at PTS was considered for about 1300 candidate young
bulls tested over 27 years. Each individual that reached the PTS
at about one month of age, was individually stabled for the first
three months and then was kept in pens of 8-15 individuals. We
considered a time-specific phenotype (weight, divided in 11
weightings) measured on the young bulls, and obtained estimates
of heritability, maternal and social genetic effects for each weight.
We discovered that the maternal effect was strongest at the first
two weigh-ins and became negligible at the following weightings.
The social genetic effect was also time-specific, but in the oppo-
site way, as the genetic correlation with the direct genetic com-
ponent linearly moved from positive to negative values during
the weightings. The social-direct genetic correlation showed the
expected negative relationship only from the last weigh-ins.
Result agreed with theory, that would predict that both effects
could impact the phenotype of the animal, but in different time-
frames. In fact, the maternal effect is stronger soon after birth,
whereas the social effect increases the longer the animal spends
time with other individuals. Results shed light on the importance
of considering the complex interactions among conspecifics in
the genetic evaluations of traits expressed under a social
environment.
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Reggiana is an autochthonous cattle breed, mainly reared in the
North of Italy. Milk of Reggiana cows is almost exclusively used
for the production of a mono-breed branded Protected Designation
of Origin (PDO) Parmigiano-Reggiano cheese. Reggiana popu-
lation size experienced a dramatic reduction in the past, which
was then reverted after 1980°. As in many local breeds, Reggiana
pedigree records are not always complete and partial recording
may increase error rate in several applications, such as inbreed-
ing coefficient calculation and definition of selection plans. High-
throughput genotyping data could help to identify and then
correct pedigree errors. A few approaches have been proposed to
identify pedigree inconsistencies using DNA markers. Opposing
homozygotes (OH) define parentage inconsistencies in candidate
parent-offspring pairs based on homozygous single nucleotide
polymorphisms (SNPs) for alternative alleles. In this work, avail-
able Reggiana pedigree information has been used as a starting
point for reconstructing problematic records using OH evaluation.
Atotal of 2730 Reggiana cattle, including commonly used 50 sires,
have been genotyped with the GGP Bovine 150K SNP Chip. PLINK
software and ad hoc scripts have been used to filter and to obtain
all pairwise comparisons of the genotyped cattle based on OH.
The genotyping error rate was estimated and then used to define
the threshold of the number of inconsistent OH SNPs to declare
an incorrect pedigree. Parentage information from pedigree
records was not correct for about 10% of the animals. The routine
application of this method will improve both the managing and
conservation of Reggiana cattle breed and will improve accuracy
of estimated breeding values.
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The production of poultry meat is based on fast-growing strains
(Ross 308) reared in intensive system with concerns on animal
health and welfare. The free-range system of local poultry breeds
appears crucial to safeguard welfare, sustainability and biodiver-
sity. The aim of the present study was to evaluate the effect of
two breeding systems — intensive (I) vs free-range (F) — on the
expression of liver genes related to stress and lipid metabolism.
Two local chickens’ breeds (Bionda Piemontese, BP and Robusta
Maculata, RM), their cross-breeds (BPxSasso, RMxSasso) and
Ross 308 were used. A total of 300 one-day-old male chickens
were randomly allocated into two groups (3 replicates/treatment/
genotype; 10 chickens/replicate).

The intensive group (I), received a standard diet and the free-
range group (F) received a low input diet until slaughtering (84
d). At slaughter, liver samples were collected in RNAlater and
stored at —80 °C. Eleven genes (AcoxI, FABPI, HSPA2, CASPG6,
CAT, FADS2, LPL, SODI, SREBF2, ACTB and GAPDH) were studied
in liver. RNA expression levels were normalized using GAPDH.
The laboratory protocol was characterised by the following steps:
RNA extraction, reverse-transcription, multiplex PCR, library
preparation and NGS sequencing (Miseq Illumina platform). R
software (version 4.2.2) was used for statistics by applying R
packages to perform reads count (FeatureCounts) and differen-
tial gene expression (Deseq2). The results obtained showed
differences in gene expression related to lipid metabolism.
Chickens reared in I breeding system showed a higher expression
in the lipoprotein lipase gene (LPL) (p < 0.001; log2 Fold change
1.35). LPL is involved in liver fatty acid metabolism and the result
suggested that I may increase lipid synthesis and accelerate lip-
olysis by upregulating the LPL expression. Instead, in F breeding
system, a higher expression of the sterol regulatory element
binding transcription factor 2 (SREBF2) (p < 0.001; log2 Fold
change +1.96) was observed. SREBF2 regulates the transcription
of genes related to cholesterol biosynthesis and its expression is
higher when the sterol concentrations are low, likely as a conse-
quence of the low-input feeding management. The different
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breeding systems showed an effect on the expression of liver
genes related to lipid metabolism. Further studies should be car-
ried out to identify poultry genotypes more suitable for free-range
breeding systems in order to promote sustainability and
biodiversity.
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Copy Number Variants (CNVs) are structural variants affecting
genetic diversity that influence phenotypic expression. Scientific
community has underlined relationship between CNV and adap-
tation to different environmental conditions (e.g. high altitude
and harsh climate). Aosta cattle (Aosta Red Pie — ARP; Aosta Black
Pied/Chestnut — ABC and Mixed Chestnut-Heren — ACH) are
autochthonous dual-purpose breeds, well-adapted to be reared in
the Alps mountain area. The aim of this study was to characterize
Aosta population through the CNVs detection and investigate
their relation to the adaptative selection to the mountain farming
system. ANABORAVA provided the LogR Ratio (LRR) and the B
allele frequency of 3195 females (2108 —ARP, 929 — ABC, 158 —
ACH), obtained with the NEOGEN’s GGP Bovinel00K, that were
used to call CNV on autosomes using the SVS 8.9 (Golden Helix®)
CNAM module. Taking into account the genetic similarity between
ABC and ACH found using SNP genotyping data, all the statistics
were calculated considering these two breeds as a unique one
(ABCH). CNVs were aggregated into CNV regions (CNVRs) based
on at least 1bp overlap; only CNVRs identified in at least 2% of
the cows were considered to infer statistics at breed level (ABCH
vs ARP). After quality control performed on the obtained calling,
a total of 87,488 CNVs and 2328 CNVRs were identified. Cows of
the ABCH and ARP showed similar relationship existing between
the CNV count and the CNVs mean length. In the PCA performed
using the called CNVs, ABCH and ARP also appear overlapping,
without any defined cluster, suggesting that these markers do
not segregate because of the directional selection occurring at
breed level, but highlight the adaptive selection to the Alpine
environment shared by all breeds. In fact, about 67.2% of the
CNVRs identified in at least 2% of samples (n. 314 regions)
resulted in common between the two breeds. Instead, only 18.2%
(ABCH) and 14.6% (ARP) CNVRs were proper of each breed.
Annotated genes (n. 730) and QTL (n. 411) overlapping the
CNVRs associated with productive, functional and health traits.
Funded by PSRN DUAL BREEDING_Fase_2.
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The objective of this study is to propose an optimal genetic eval-
uation modeling for survival in the Italian Limousine and
Charolaise cattle populations. Parity records were available for
both populations, covering 37,518 and 7818 cows, respectively.
Survival was expressed as stay-ability (binary, i.e. 0/1) at a given
parity x, i.e. the ability of a cow to survive from parity x to parity
x+ 1, with the parity being from 1 to 6 (e.g. STAY1 for surviving
from parity 1 to parity 2).

Gaussian and threshold models were tested with pedigree-BLUP
and Single-Step GBLUP. Genomic information (about 14,000 SNP
markers) was included for 3039 Limousine and 700 Charolais
individuals. Variance components were estimated using pedigree
information, breeding values were estimated with all combina-
tions of models. Spearman rank correlation was used as a mea-
sure of re-ranking.

Heritability estimates showed a decline from STAY1 to STAY6.
For Charolais, it went from 0.156 for STAY1 to 0.056 for STAY5.
For Limousine, it went from 0.187 for STAY1 to 0.096 for STAY5.
In Limousine, results showed a moderate re-ranking (with both
pedigree-BLUP and Single-Step GBLUP) for phenotyped cows
between the Gaussian and the Threshold model, with correlations
from 0.98 for STAY1 to 0.89 for STAY5. The trend was similar for
bulls. In Charolais bulls, the re-ranking was almost null for STAY1,
but was stronger for other traits, reaching correlation of 0.84 for
STAY5 when using pedigree- or Single-Step GBLUP. The re-rank-
ing for cows showed a similar trend and magnitude. Genomic
information helped limiting the re-ranking, the lowest value of
correlation was (.89 for cows on STAY5. The use of Single-Step
GBLUP, as opposed to pedigree-BLUP, had a stronger impact on
re-ranking. Correlations ranged between 0.85 and 0.75 for
Limousine cows, 0.95 and 0.81 for Limousine bulls, 0.90 and 0.87
for Charolaise cows, 0.95 and 0.80 for Charolais bulls.

The model used did not impact the rank of the individuals remark-
ably. The inclusion of genomic information did, and the better
quality of genomic-enabled breeding values should be validated
with a cross-validation.
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Microbial composition is a promising tool in precision farming
as an environmental indicator and direct target for selection. We
compared the ability of microbiota and genomic information to
predict swine performance in two production settings. Terminal
(TE, 1141) and Nucleus (NU, 769) pigs, sired by 28 founders,
were available. Microbial information was collected at three time
points during performance test: weaning (S1), mid-test (S2), and
test-end (S3). 3001 common operational taxonomical units were
used for analyses. Genomic information (43,515 SNP) was avail-
able for all individuals. Measured traits were: daily gain (ADG),
fat deposition (BF), loin area (LEA) and depth (LD), and intra-
muscular fat (IMF). Three different models were implemented
using Bayesian Ridge Regression. A model including genomic
information (G), a model including microbial information (M),
and a model including both. Accuracy of prediction was evaluated
across systems, predicting from nucleus to terminal (NU-TE) and
vice-versa (TE-NU). Predictions were obtained through cross-val-
idation using solutions for the appropriate omic in training to
predict traits in validation. Microbiome was predictive for all
traits in both systems for information collected at S2 and S3.
Highest accuracies were achieved for BF, with correlations of 0.08
and 0.04, and 0.30 and 0.23 for S2 and S3, for NU-TE and TE-NU.
Similarly, ADG accuracies were 0.05 and 0.04 and 0.18, and 0.15
for the same time points and scenario combinations. Including
genomic information yielded prediction accuracies ranging from
low for LEA (0.06 TE-NU, 0.07 NU-TE) to moderate for BF (0.19
NU-TE, 0.16 TE-NU). M had higher prediction accuracies than G
for BF (+0.11, +0.07; NU-TE, TE-NU) and ADG (+0.08, +0.02;
NU-TE, TE-NU) at S3. Lower accuracies were obtained for IMF
(=0.13, —0.14; NU-TE, TE-NU). Including genomic and microbial
information produced higher accuracies than M or G alone at S3
for BF (0.37 and 0.29 for NU-TE, TE-NU) and ADG (0.19 and 0.21
for NU-TE, TE-NU). Results for other traits differed for different
scenarios. We investigated the effectiveness of genomic and
microbial composition in predicting phenotypes production sys-
tems. We found that microbial information can predict perfor-
mances for most growth and carcass composition traits,
particularly for growth and fat deposition. Results from the cur-
rent study can increase information flow from diverse production
systems used for selecting individuals in swine.
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Traits such as meat quality and composition are becoming valu-
able in modern pork production; however, they are difficult to
select because of the high phenotyping costs. Combining
genomic information with multi-trait indirect selection with
cheaper indicator traits is an alternative for continued cost-ef-
fective genetic improvement. In addition, gut microbiome infor-
mation is becoming more affordable to measure using targeted
rRNA sequencing, and its applications in animal breeding are
becoming relevant.

Phenotypic information included meat color, meat tenderness,
marbling, loin muscle depth, and backfat depth. Gut (rectal)
microbiome was characterized using 16s rRNA sequencing at
three different time points: weaning, mid-test, and off-test.
Estimation of genetic progress and cross-validation were used to
assess the value of using host genomic and gut microbiome infor-
mation to select for expensive-to-record traits measured on cross-
bred individuals. First, variance components estimation for
multi-trait models was carried out. Here, for each meat quality
trait, the 25 OTU were included as correlated traits. The set of
OTUs was specific for each trait and time point combination.
OTUs were selected based on the correlation between their esti-
mated genomic breeding values and those for the trait of interest,
all obtained from single-trait models. In a second step, the inclu-
sion of 1, 2, 5, 10, and 25 OTU into multiple-trait models was
compared to single-trait models in its ability to predict unob-
served phenotypes. A pedigree-derived relationship matrix also
replaced the genomic relationship matrix to assess the value of
including (host) genomic information.

Results confirmed the advantage of including genomic informa-
tion for some traits, but the inclusion of gut microbial information
was, in some cases, advantageous. Some traits showed an advan-
tage from including the microbial information rather than the
host genomic one.

The impact of the shared genetic architecture between the micro-
bial features and the traits of interest is probably at the basis of
the increase in prediction accuracy and should be further studied
with statistical methods that account for the compositional and
high-dimensional nature of the microbial data. This study pro-
posed a simple method to include gut microbiome information
into swine breeding programs to improve expensive-to-record
traits, such as meat quality.
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With the introduction of a new high-throughput flow-cytome-
try-based analyzer (Fossomatic 7 DC, FOSS, Hillergd, Denmark),
a means for identifying individual immune cell populations
became available for commercial milk-testing laboratories.
Specifically, the differential somatic cell count (DSCC) parameter
indicates the sum of polymorphonuclear leukocytes combined
with lymphocytes as a percentage of total somatic cell count
(SCC). To the best of our knowledge, DSCC is not yet extensively
discussed in dairy sheep. Some of the findings indicated that
DSCC and SCC used in combination could lead to increased sen-
sitivity to detect IMI in udder health monitoring programs through
monthly dairy testing. This study considered ewe milk test day
records from twelve Sicilian herds. A total number of 1893 milk
samples were collected aseptically after routine cleaning and
disinfection of the udder and discarding of the first streaks of
milk. Samples were cooled and transported in iceboxes directly
to the milk laboratory for SCC and DSCC determination and to
the microbiology laboratory for bacteriological culturing. The IMI
status of each animal was defined according to pathogens iden-
tified with bacteriological analyses and classified in minor
(Streptococcus spp., Streptococcus pyogenes, Pseudomonas spp.,
Prototheca spp), and major (Trueperella pyogenes, Escherichia
coli, Mannheimia haemolytica, Pausterella spp, Streptococcus
agalactiae, Staphylococcus aureus, Staphylococcus intermedius,
Streptococcus dysgalactiae, Streptococcus uberis). The response
variable used in the model corresponds to the binary disease
status, coded as 0 or 1 to represent uninfected or infected indi-
viduals, respectively. DSCC was normalized using asin(sqrt(D-
SCC/100)), ranging from 0 to 1. Receiver-operating characteristics
(ROC) analysis was performed using the OptimalCutpoints-
Package with maximize Se and Sp method. Considering infection
due to minor pathogens, the optimal cut-off for DSCC was 57%
(95% CI: 0.544-0.597) with sensitivity and specificity of 52% (95%
CI: 0.479-0.553) and 61% (95% CI: 0.580-0.636). In conclusion,
our study provides for the first time an indication on use of DSCC
to detect intramammary infection in dairy ewes; however, more
investigation using a larger sample and considering a higher
incidence of major pathogens will be conducted.
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Reusing and enhancing organic waste and converting them into
new and nutritious food or feed is possible by using it as a sub-
strate for insect growing (Addeo et al., 2021). In this study, 5-days-
old Hermetia illucens larvae were raised on: (1) broiler feed
(CON, control diet), (2) cauliflower waste diet (CAU), (3) apple
waste diet (APP), and (4) carrot waste diet (CARR), having an
initial larval weight (ILW) of 10.7, 10.5, 10.6 and 10.8 mg, respec-
tively. The larvae were placed in plastic containers (60 x 40 x 15 cm)
with a feeding rate of 0.1 g/d of substrate per each larva, consid-
ering a growing period of 20 days. The substrates were placed in
plastic containers one day before the deposition of the larvae;
each container was a replicate and each substrate had 9 repli-
cates. At the end of the trial, when 25% of the larvae developed
into prepupae, the larvae were separated from the substrate,
frozen at —80 °C and then freeze dried. Data were analyzed by a
one-way ANOVA, using the GLM procedure of SAS (2002) and
considering the substrate as main effect. Focusing on the larval
growth performance, the final larval weight (LFW) was higher in
the CON group (0.22 g) characterized by a prepupal development
(end of trial) of 15 d only, while in the experimental groups the
final larval weight was 0.14, 0.06, 0.04¢g (p < 0.01) in the CAU,
CAR and APP with the trial ending at 21, 25, and 23 d respectively.
The percentage of larval mortality (LM) was highest in CAU
16.55% and lowest in APP group 1.77% (p < 0.01). The larval yield
(LY) was higher in all three experimental groups and lower in
the CON group (27.9,25.8,22.7, and 15.2% in CAR, APP, CAU and
CON group, respectively, p <0.01) probably due to the short time
of larvae growth in the CON group. The larval percentage of dry
matter was the highest in the CAR group 44.14% and the lowest
in the APP group 30.39% (p < 0.01). The growth rate (GR) was
higher in the APP and CON groups (13.93 and 11.01 mg/d) than
in the CAR and CAU (4.56 and 3.55 mg/d, p < 0.01). Furthermore,
the morphometric characteristics showed that the larvae of the
CON group had a length (1.90mm +0.17) and a thickness
(0.42 mm =0.06) higher than the experimental groups even if no
differences were recorded for the larval shape index. Hermetia

Taylor & Francis
Taylor & Francis Group

[Ital J Anim Sci vol.22:s1, 2023]

Italian Journal of Animal Science 2023; volume 22: supplement 1

illucens larvae can growth on different kinds of substrate but,
probably, it is important to define a specific feeding rate for each
substrate.
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Black soldier fly (BSF) is known as bio-converter of a wide range
of waste. This variety generates a diversity in the nutritional
composition of the substrates and research results on larvae
growth are, in some cases, difficult to compare. In this perspec-
tive, 21 waste and by-products were used as ingredient (from 8
to 13) of six iso-nitrogenous, iso-lipidic and iso-energetic diets
(13.5%, 7.6%, 18.2MJ/kg on DM). Diets (D) 1 and 5 were com-
posed mainly by brewer’s spent grain, vegetable and fruit waste,
D2 by glaze waste and buffalo milk whey, D3 by vegetable and
water, D4 by fruit waste (two different origins) and D6 by fruit
and vinegar waste. To evaluate growth performance, 3600 6-day-
old larvae were divided in homogeneous groups of 100 individuals
(6 replicates/treatment) and 30 larvae per replicate were ran-
domly sampled every 4 days until the 40% reached the prepupae
phase, in which survival rate, larva-prepupae time duration and
bioconversion indexes were calculated (substrate reduction,
waste reduction index and bioconversion efficiency corrected for
residue). To obtain larvae samples for the descriptive chemical
analysis, 3000 larvae per treatment were estimated (2 replicate/
treatment). Larvae were inactivated at —80 °C, freeze-dried and
analysed for DM, CP, EE and ash content. Data were analysed
using the IBM SPSS Statistics software (V20.0.0). The larvae
weight was analysed by generalized mixed model with a gamma
probability distribution (two fixed factors: diet/time, and their
interaction; replicate considered as random effect), while no
statistical analysis was performed for chemical composition.
Considering survival rate (>92%), all diets were suitable for BSF
breeding. Despite the nutritional comparability of the diets, vari-
able results were obtained in all the BSF history traits and larvae
chemical composition. D1 and D5 overall performed the best
larvae growth and development time, while D2 displayed the worst
results (0.144, 0.146 and 0.060, respectively, p < 0.01). Moreover,
growth and development time were strongly correlated to the
substrate pH (positive and negative correlation, respectively; p
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< 0.05). The bioconversion indexes followed the trend of the
larvae performance. The results obtained allowed to discriminate
the nutritional variable of the substrates on BSF life history traits
and observe other factors of influence (such as waste interaction
and water holding capacity) which will need to be evaluated with
future research.
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Due to the predicted growth of the world population, food demand
is expected to increase exponentially in the next years, and it will
be necessary to find alternative solutions to conventional protein
sources for animal and human nutrition. In this regard, Tenebrio
molitor larvae represent a sustainable alternative protein source
for food and feed. Several studies have shown that larval growth
and nutritional composition may be modulated by growing sub-
strate used. The aim of this study was to evaluate the inclusion
of innovative ingredients in growing substrates on growth per-
formance of 7 molitor larvae and on nutritional and functional
characteristics of the obtained meals. Briefly, thirty-two cassettes,
each containing 100 g of 7-week-old larvae, were randomly divided
into 4 experimental groups (n = 8 cassette/group) differentiated
by substrate characteristics for 14 days: control group (CTRL) fed
wheat bran; treatment group 1 fed wheat bran supplemented with
12.5% chestnut shell (TRT1), treatment group 2 fed wheat bran
supplemented with 25% chestnut shell (TRT2) and treatment 3
fed wheat bran supplemented 40 mL at day 0,4,8, and 12 with
soluble lactoferrin solution (TRT3). Larvae weight per cassette,
substrate consumption, and larvae mortality were recorded
weekly to evaluate the growth performance. At the end of the trial,
the larvae were harvested for meal production and substrates
were collected for analyzing bromatological characteristics, in
vitro simulated digestibility using enzymatic method, antioxidant
properties through colorimetric test and antibacterial activity
against E. coli 0138 by microdilution method in 96-well plate for
6 h. Our results showed lower larval mortality in TRT1, TRT2 and
TRT3 compared to CTRL group over 14 days (79, 50, 45 and 148
n° of dead larvae respectively; p < 0.05). The nutritional compo-
sition of the obtained meals showed no significant differences
among groups, and digestibility was not impaired. A higher anti-
oxidant activity was recorded in growing substrates of TRT1,
TRT2 and TRT3 compared to CTRL (p < 0.05). Meals of TRT1 and
TRT2 showed higher E. coli inhibitory activity compared to CTRL
group after 2h of incubation, and TRT3 after 4h compared to
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CTRL group (p < 0.05). In conclusion, the use of innovative ingre-
dients in growing substrates enhanced functional characteristics
of insect meals, suggesting that their inclusion in animal feed
could support animal health thus reducing the use of
antibiotics.
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In the last decade, great attention was placed on insects to
increase feed-food production without negatively affecting the
environment. Indeed, insects could be reared on several different
organic materials, called substrates, with a valuable conversion
factor. Several research studies were conducted in the last decade
to evaluate how substrates could affect insects’ live performances
and chemical composition. To determine the different outcomes
that the insect sector could produce to respond to the increased
request for feed and food in this research study we compare three
different insects of the Tenebrionidae family (A/phitobius dia-
perinus, lesser mealworm; Tenebrio molitor, mealworm; Zophobas
morio, superworm) fed the same substrate. The insect larvae’s
chemical composition, fatty acid profile, antioxidant content, and
microbiological loads were determined. Superworm larvae show
higher dry matter (38.06%) and ether extract (17.65%) contents
followed by mealworm (32.77% and 13.86%) and lesser mealworm
larvae (27.11% and 10.78%). No differences were detected in the
crude protein and ash content. Superworm larvae showed the
highest content of SFA (41.43% total fatty acids), while mealworm
larvae were the richest in MUFA (40.61%) and PUFA (29.05%).
Anyhow, in all the larvae the three more representative fatty acids
were oleic acid, linoleic acid, and palmitic acid (mean of 34.43%,
23.04% and 25.26%). The worst ratio of n-6/n-3 was detected in
Alphitobius diaperinus larvae, while Zophobas morio larvae
showed a good amount of n-3 fatty acids. The antioxidant contents
determination revealed a linkage to the fatty acids content. Low
differences were determined in microbiological loads of the lar-
vae, and no foodborne pathogens were detected. Differences in
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chemical-compounds metabolism shown by the three species
reared on the same substrate highlight the insects’ potential to
respond to different questions derived from the food and feed
sectors. Results point out the high plasticity of the larvae and the
potential to tailor the final outcomes in relation to the required
characteristics need in the final products, also in relation to their
utilization as food or feed. This feature plays a key role in the
insects’ sector as rearing and also processing steps can meet the
marketing strategies and requirements unleashing the insect
potential.
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Given their advantages in terms of sustainability and nutritional
value, edible insects are becoming more and more popular as
food in both traditional and non-traditional insect-eating coun-
tries. Only a few studies, meanwhile, have looked at the accep-
tance of eating processed or whole insects across the country.
Therefore, the purpose of this study was to determine the amount
of consumer approval of eating whole and visible mealworms and/
or processed mealworms, and to investigate the factors influenc-
ing the level of acceptance of eating mealworms in nations with
and without an entomophagy heritage. Using a quota sampling
technique, an online survey was used to gather 3006 responses
from five countries: Belgium, China, Italy, Mexico, and the US.
Moreover, an information treatment was included with about half
of the participants receiving information about the advantages
of edible insects as food (ingredient) and the presence of food
safety regulations. Across countries, gender was the main factor
affecting acceptance level as men accepted mealworms more than
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women. As expected, the disparities across nations were mostly
accounted for by entomophagy traditions. Comparatively to
nations with no entomophagy traditions (i.e. Belgium, Italy, and
the US), countries with entomophagy traditions (Mexico and
China) shown increased approval of consuming whole or pro-
cessed mealworms. While information and age did not affect
differently the acceptance of including processed mealworms in
countries with entomophagy traditions showing that consumer
acceptance was affected by information in Mexico and by age in
China. Whereas it was found that younger people (below 42 years
old) in countries without entomophagy tradition were more open
to accepting processed mealworms in their diet. Moreover, across
countries, the acceptance of including processed mealworms was
higher compared to whole mealworms. These findings provide
insights into which consumer segments to target and the poten-
tial impact of information when introducing new insect-based
foods in countries with and without entomophagy traditions.
Future studies should also consider how the knowledge, previous
experience towards entomophagy, and the drivers in each market
(i.e. traditional value, food security, sustainability, curiosity,
health) could influence acceptance to consume insects.
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Chitin is the second most abundant biopolymer in nature as a
component of the exoskeleton of arthropods. Despite the dietary
inclusion of chitin-containing ingredients in the diet has been
claimed to be beneficial to fish health, controversial results on
growth performance and nutrient availability have been reported
in literature. The present study aimed at assessing the response
of rainbow trout (Oncorhynchus mykiss) in terms of growth, met-
abolic status, liver functionality, in vivo nutrient digestibility and
in vitro protein degradability when fed graded levels of chitin (0,
1.5, 3.0 and 4.5% as fed) included in a semi-purified basal diet.
Two-hundred and twenty-five juvenile rainbow trout (27.4 2.4 g
body weight) were randomly distributed in twelve tanks and fed
in triplicate the test diets over ten weeks. At the end of the trial,
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6h after the last meal, fish were euthanized for the evaluation
of growth performance, blood serum metabolites, intestine brush
border enzyme activity, gene expression of gastric enzymes and
liver functionality and from twenty spared specimens (57.4 £2.07 g
body weight) the intestinal tract was quickly removed to collect
the enzymatic extract to test in vitro protein degradability of the
diets. Chitin inclusion up to 3% in the diet did not affect fish
growth and levels of most plasma enzymes and metabolites. The
diet including 4.5% chitin significantly reduced fish final body
weight, nutrient apparent digestibility, feed utilization, brush
border leucine aminopeptidase activity in pyloric caeca, while
alkaline phosphatase activity increased in the anterior intestine
indicating a possible inflammatory status. Molecular analyses
highlighted an upregulation of gastric pepsinogen and chitinase
in fish fed more than 3% dietary chitin, indicating a higher effort
in diet digestion compared to the other groups. Data obtained in
vitro did not show major changes in protein degradability due to
the dietary treatments.

The results observed in the present study demonstrate a good
tolerance of rainbow trout to diets including up to 3% chitin inclu-
sion, on the contrary, a higher inclusion level affected growth and
several indicators of fish metabolic status, thus suggesting a limit
to chitin inclusion in diets for rainbow trout.
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Milk proteins are known to be the main actors in the coagulation
process, but compared to bovine milk little is known about their
actual role in goat milk. For this reason, the present study aimed
to analyze the effect of the single protein fractions on the clotting,
curd firming, and syneresis phases of goat milk. This study is
part of the GOOD-MILK project (D.M. 9367185 — 09/12/2020). The
detailed milk protein profile of 820 goats belonging to 6 different
breeds (Camosciata delle Alpi, Saanen, Murciano-Granadina,
Maltese, Sarda, and Sarda Primitiva) was obtained using the
reverse-phase high-performance liquid chromatography tech-
nique. The protein fractions were expressed quantitatively as
grams per liter of milk (g/L) and qualitatively as percentage of
total casein content (%CN). Traditional single-point milk
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coagulation properties (RCT, ky, a3, a,5, a5,) were obtained using
the lactodynamography technique. All the measurements of curd
firmness recorded with this analysis were examined using a
mathematical model, which yielded new parameters of coagula-
tion time (RCT,,), curd firming and syneresis rates (k¢ and k),
potential curd firmness (CFp,), and maximum curd firmness
(CF,,0 att,,, time. All the coagulation traits were analyzed fit-
ting a first linear mixed model where the fixed effects were breed,
lactation stage, parity order, daily milk yield, and single protein
fractions in g/L, while the flock was included as random. A second
model was also applied, where milk production was substituted
by the casein content and the protein fractions were expressed
in %CN. The results show that the quantitative (g/L) variation of
B-CN, the most abundant fraction, improves the curd firmness
without affecting the clotting time. The o.5;-CN improves the curd
firmness as much as the B-CN even being one-third in concen-
tration. The «-CN, which is the smallest fraction, improves the
curd firming rate and slightly the curd firmness. The a,-CN has
only a limited positive effect reducing the clotting time. When
expressed qualitatively (%CN), the increasing proportion of the
og,-CN at the expense of the other caseins improves the curd
firmness, while the increase of 3-CN has no effect. The «-CN
exerts a similar positive effect as in g/L, while a.g,-CN in %CN is
detrimental for the curd firmness. In both models, the whey pro-
teins seem to not affect the process. This information can be used
as animal selection guidelines for the improvement of goat
cheese production.
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Sulla is a forage legume species appreciated for the positive
impact on small ruminants’ dairy production, due to its high
protein content and moderate level of phenolic compounds,
consisting mainly of condensed tannins (CT). Fresh sulla forage
(FSF) is exploited by grazing ewes during early spring, and then
ungrazed to constitute hay stocks. Dehydration showed to be a
valid alternative to haymaking for reducing the losses of
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biomass and nutrients and preserving the properties of bioac-
tive components. This investigation was aimed to evaluate the
potential of sulla in relation to its seasonal utilization, as fresh
or stored forage. Two experiments were carried out, in spring
(SPR) and autumn (AUT), both involving Valle del Belice ewes
at 60 days in milk. In SPR, diets consisting of FSF or fresh barley
forage (FBF) provided ad /ibitum were compared using 12 ewes
divided into 2 groups and fed the 2 diets in a 2 x 2 Latin square
design (LQD). In AUT, pellets of dehydrated sulla forage (DSF)
obtained in 2 cutting times and differing in crude protein (CP)
(April, 15.1% dry matter (DM); May, 11.3% DM) were compared
with sulla hay (SH, CP 11.8% DM) using 9 ewes divided into 3
groups and fed the following 3 diets in a 3 x 3 LQD: ADSF, 2 kg/d
per ewe of April pellets and SH ad libitum; MDSF, 2 kg/d of May
pellets and SH ad libitum; SHL, SH ad libitum. Concentrate feed
was supplied to all ewes (600 or 800g/d in SPR and AUT).
Manufactured cheeses were sampled at 15 and 30 d of storage.
Compared to FBF, FSF improved milk yield (1460 vs 1774 g/d; p
< 0.001), milk casein and milk conversion ratio (DM feed
intake/milk yield), while in cheese increased the polyunsatu-
rated fatty acids (PUFA), and reduced redness index (a*) and
fat. In AUT, both ADSF and MDSF induced higher milk yield than
SH (1661, 1538, 1374 g/d; p < 0.001), and in cheeses enhanced
total PUFA, especially due to linoleic, o-linolenic and rumenic
acids, while ADSF improved the cheese antioxidant capacity,
regardless storage time. The microbiological profile of milk and
cheese was similar among all diets, indicating no negative
effect of stored forages on fermentation process. At triangle
tests, the panel was able to distinguish cheeses from different
diets for both seasons and storage times, without recording
differences in their acceptance degree. The results confirmed
the potential of DSF in ensuring adequate dairy productions in
periods of unavailable fresh forage, especially when derives
from early-cut forage.
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Milk is often referred to as the ‘perfect food', produced by the
mammary glands of all periparturient female mammals. Cattle
and buffaloes are the first and second source of milk world-
wide. Buffalo milk is known for its high quality, with a higher
fat content than cow's milk (6.4-8.0% versus 4.1-5.0%).
Further studies on buffalo milk dairy products in the
Mediterranean region and the variability of their technologies
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are needed, as they represent an important part of global bio-
diversity. Buffalo milk, like cow's milk, can be used for the
production of a wide variety of dairy products. It has long been
valued for its chemical composition, which determines its
nutritional properties and suitability for the production of both
traditional and industrial dairy products. Given the importance
of buffalo milk in Italy, which to date is estimated at a total
production of 25,000 tonnes and is mainly produced in the
southern regions where Mozzarella di Bufala Campana with
Protected Designation of Origin (PDO) is produced, the need
arose to trace the path of the milk from the farm to the dairy.
The aim was to verify the applicability of a national buffalo
traceability system, following the Ministerial Decree of 9
September 2014. Through the use of the online computer sys-
tem, control operators can monitor production and sales in
real time through alerts and access registers. In Italy, the most
representative number of registrations was registered in
Campania, the region with the highest concentration of dairy
buffalo farms. Currently, 2475 breeders, 816 non-PDO dairies,
102 PDO dairies, 119 non-PDO intermediaries and 17 PDO
intermediaries are registered in Italy. The system shows that
the non-PDO circuit absorbs 35% of the total milk produced,
while 65% of the milk is processed in PDO dairies. Analysing
the data extrapolated from the traceability system of the buf-
falo chain from 2016 to 2019, it was highlighted that following
the application of the Ministerial Decree of 9 September 2014,
the traceability of the chain has increased the price of buffalo
milk at the barn from 1.37 euro/kg to 1.55 euro/kg, which allows
the control of milk production throughout the territory and
facilitates the control of milk that is frozen or can only be used
in non-PDO productions; this increases the transparency of
the chain.
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The cow milk mineral content is mainly due to milk concen-
tration of macro minerals such as K, Ca, P, Na, and Mg.
However, in addition to these macro elements, there are also
traces of micro elements, mainly divalent cations such as Zn,
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Fe, Cu. In milk, these elements are distributed between the
soluble and insoluble phases. Insoluble fractions of Zn, Fe and
Cu interacts with both proteins and fat globules. Several stud-
ies have focused on the effect of Ca, P and Mg on the rennet
coagulation properties (RCP) of milk. For example, high con-
centration of Ca, P and Mg is associated with improved milk
coagulation aptitude. However, there are no information on
the effect exerted by microelements on milk RCP. The aim of
this study was to evaluate the cow milk content and distribu-
tion — between soluble and insoluble phases — of Zn, Fe and
Cu. Moreover, their relationship with rennet coagulation prop-
erties was also investigated. Inside to the AGER project FARM
INN and the MIPAAF project INNOVALAT, a total of 359 samples
of individual cow milk were collected. On each milk samples
basic chemical composition and the rennet coagulation prop-
erties were assessed. Furthermore, total (in milk) and soluble
(in ultrafiltered whey) contents of Fe, Zn and Cu were deter-
mined as well. Moreover, the Pearson correlation moment
among the total, insoluble and soluble content of Zn, Fe and
Cu and the rennet coagulation properties were calculated.
Total contents of Zn, Fe and Cu resulted 4.56 ppm (min.-max.
2.27-6.75ppm), 1.77ppm (0.66-2.82ppm) and 0.35ppm
(0.18-0.58 ppm), respectively. The soluble contents of Zn, Fe
and Cu resulted 5.26, 64.21 and 67.78 % of their respective
total values. The remaining quota (insoluble fraction) of these
microelements is bound to the proteins or fat globules. This
observation is confirmed by the weakly positively correlation
between the content of total Zn and Fe with the milk casein
content (r=0.199; p <0.001 and r = 0.150; p < 0.01 respectively)
which indicates that a part of their content is bound to casein.
Finally, the soluble contents of Fe and Cu resulted weakly
negatively correlated with the curd firming time (r=-0.150;
p<0.05 and r=-0.162; p <0.01 respectively) and the soluble
content of Cu was also weakly negatively correlated to the curd
firmness (r=-0.136; p <0.05).
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In bovine milk Ca, P and Mg are distributed between the soluble
and colloidal phases. In the latter, these elements interact with
caseins to form the casein micelle. Bulk milk samples classified
as optimal on the basis of their rennet coagulation parameters
(RCP) showed high levels of colloidal Ca, P and Mg. Little infor-
mation about the effect of Ca, P and Mg on milk RCP at individual
milk level is available. Therefore, this study is aimed to evaluate
the effect of colloidal contents (mg/100 g) and distribution (as %
of their total contents) of Ca, P and Mg on milk RCP at individual
milk level.

A total of 359 individual milk samples from Italian Friesian cows
reared in 3 herds were collected within the MIPAAF project
INNOVALAT and within the AGER project FARM INN. On each
sample the chemical composition and the RCP (1, k,, and a,;)
were assessed. Total contents of Ca, P and Mg were assessed
in milk whereas their soluble contents in ultrafiltered whey.
Colloidal contents were calculated by the difference between
total and soluble fractions. Data were analysed by ANOVA mixed
model using two different models. The fixed factors considered
in the first model were the sampling period, days in milking, n.
of parities and the colloidal contents of Ca, P and Mg (5 classes
for each mineral). Random factors were the day of sampling
and the herd. In the second model the colloidal contents were
substituted by their colloidal % of their total values (5 classes
for each mineral) and the total contents of Ca, P and Mg were
used as a covariate. Each of the 5 classes of minerals in the two
models was determined on the basis of the distribution of the
variables.

The first model evidenced as colloidal contents of Ca and P
affected a,;. The values of a;, tended to decrease with increasing
amounts of colloidal Ca (p <0.05). On the contrary, the same
parameter showed an irregular increasing trend with the
increasing of content colloidal P (p <0.05). The second model
evidenced as all RCPs were influenced by the % of colloidal Ca
(p<0.05). Furthermore, k,, was affected by the % of colloidal P
(p<0.05). In particular, r and k,, increased and a,, decreased
with increasing % colloidal Ca. The values of k,, increased from
class 1 (52.96%) to class 3 (53.89%) of colloidal P. Then it
showed a decreasing trend with an increasing % of colloidal P.
The distribution of Ca, P and Mg affect the RCPs of milk. In
particular increasing % of colloidal Ca and P are associated with
better RCP.

0482

Differential somatic cell count
during lactation in dairy cattle
herds from northern Italy

Sara Mondini, Alberto Tamburini, Nicola Maria Palladini
and Luciana Bava

Taylor &Francis
Taylor & Francis Group



DiSAA, Universita degli studi di Milano, Milano, Italy

Somatic cell count (SCC), the most used tool to identify udder
inflammation, is composed for 98% by leucocyte cells: neutrophils
(NEU), lymphocytes (LYM) and macrophages (MAC). There is
an increase of the sum of the percentage of NEU and LYM on the
total SCC during an intramammary infection. The aim of this
study is to describe the trends of the three differential somatic
cells fractions (NEU, LYM, MAC) in combination with somatic
cell count during the first 240 days of lactation in cows involved
in different lactations. A total of 210 cows, in the first 60 days of
lactation, from 6 farms in Northern Italy was selected and udder
milk samples were collected at regular interval of 62 + 7 days (4
samples per cow during lactation). Milk samples were analysed
using Vetscan DCQ Milk Analyzer (AAD Advanced Animal
Diagnostics, NC, USA) to provide the concentration (cells/mL) of
Total milk Leucocyte Count (TLC), defined as SCC without epi-
thelial cells, and NEU, LYM and MAC, expressed as percentage of
TLC. GLM procedures with repeated measures was performed
with SAS 9.4 version. The average TLC was 4.94 + (.61 log,, cells/
mL (<100,000 cells/mL), underling good mammary health condi-
tions in the herds. Considering parity, there was an increase of
TLC from milk of first lactation cows to multiparous cows, as
described in literature. In this study no different values of NEU,
LYM and MAC percentages were observed in milk of cows in dif-
ferent parity (respectively p=0.48, 0.14 and 0.46). The major
component of TLC was NEU (around 59%), followed by MAC and
LYM. During lactation there was a significant increase of TLC (p
<0.0001), from 4.76 log,, cells/mL at the first sample (2—60 d) to
5.10log,, cells/mL at the last one (180-240 d). However, the NEU
percentage significantly decreased, from 64% after calving to 56%
at the last sample time (p =0.0018). MAC percentage increased
and, simultaneously LYM percentage kept the same value
(approximately 16%) during the first 240 days of lactation. In this
study, there was a good correlation between NEU and MAC per-
centage (R? = 0.65), with the decrease of NEU at MAC increasing.
On the other hand, the expected correlation between TLC and
NEU percentage was not obtained (R? = 0.14). The results show
an increase of TLC without a concomitant increase of NEU per-
centage, further investigations are requested to better under-
stand the evolution of differential somatic cell in milk during
lactation.
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More than 800 milk samples from 13 farms were collected in
Basilicata region (South-Italy) to make a survey on milk quality
of Podolic cattle. The gross composition showed fluctuating vari-
ability, influenced both by sampling and endogenous parameter
of the animal. The fat content had the highest variability, probably
as a consequence of manual milking. Protein ranged from a min-
imum of 3.4 to a maximum of 3.8% (+0.13 sd), while lactose
ranged from 4.9 to 5.2% (£0.12 sd); in contrast to the fat content,
these parameters had very low variability. Somatic cell counts
(SCC) and differential somatic cell count (DSCC) showed good
udder health for all farms (except 1 farm), having a SCC mean
value of 318.3 Colony Forming Unit (CFU)/mL value, but DSCC
below 66.3%. The urea content fell within the range of 13.9 and
36.9mg/dl, 6 farms fell out the normal range (20—46 mg/dl) mean-
ing that animals were supplied with unbalanced protein food,
which in turn could affect the milk production (if low) or have
impact on cow fertility (when high). Acetone and -hydroxybu-
tyric acid (BHB) are considered useful indicators of subclinical
ketosis (SCK), 0.15 mM for milk acetone and 0.1 mM for milk BHB
have been proposed as threshold for SCK. Our results showed
only 1 farm subject to SCK. Considering the casein content, the
mean value represents the 78.4% of the total protein content,
which is within the normal range. The coagulation properties of
milk showed mean value of coagulation time slightly above the
normal range, this implies a slow reaction of milk to rennet action
(r=23.6min vs normal range 11 < r<17min); similarly, the
coagulation rate (k,,) was slight high (5.1 min), it reflects in a
slower rate of aggregation of micelles. On the other hand, A30
mean value (39.7mm) showed good curd firmness at 30 min after
the addition of calf rennet on milk. According to the correlation
matrix SCC had negative correlation with urea content
(r=-0.587, p < 0.05); then, acetone had high significative cor-
relation with BHB (r=0.877, p < 0.0001). The research of the
ancient marker of Zebu whey protein was based on the detection
of the a-lactalbumin variant A by RP-HPLC analysis of 239 indi-
vidual milk samples. The variant was found only in the 13.8% of
the population studied. The most of them were heterozygotes
(both containing variant B, the most common in taurine breeds,
and variant A), while only the 6.1% were, surprisingly, homozy-
gotes containing only the variant A.
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Lactoferrin (LF) is a multifunctional protein produced by mucosal
epithelial cells of mammalians. It is present in different biological
secretions including tears, mucus, saliva and milk. The antibac-
terial activity of LF is associated with two different mechanisms.
First, LF has the ability to bind iron, an essential element in the
replication of microorganisms, thereby indirectly acting as a bac-
teriostatic agent. Second, LF promotes peroxides generation
affecting bacterial membrane permeability and bacterial cell lysis.
The present study aimed to evaluate analytical performances of
radial immunodiffusion (RID) technique for the quantification
of milk LF and to investigate the main sources of variation of LF
in individual milk samples of Holstein Friesian (n=1516) and
Simmental (n =230) cows.

Repeatability (RSD,) and reproducibility (RSDy) of RID assay
were assessed as relative standard deviation of 15 measurements
within the same day and 45 measurements across 3 days, respec-
tively. Sources of variation of milk LF were investigated through
a mixed linear model which included the fixed effects of classes
of stage of lactation, classes of parity, their interaction, cow breed
and cow udder health status (UHS), and the random effects of
the herd-test day nested within breed and the residual. The UHS
was defined combining somatic cell count (SCC) with differential
somatic cell count (DSCC), which allowed to allocate cows to 4
UHS groups: ‘healthy’ (<200 cells/pL and DSCC <66.3%), ‘suscep-
tible’ (SCC <200 cells/uL. and DSCC >66.3%), ‘mastitic’ (SCC
>200 cells/pL. and DSCC >66.3%) and ‘chronic’ (SCC >200 cells/
L and DSCC <66.3%).

Method performances were satisfactory in terms of repeatability
(RSD, < 9%) and reproducibility (RSDy < 8%), suggesting that
the RID is a reliable cow-side test for the quantification of milk
LE Lactoferrin was positively associated with somatic cell score
(r=0.40) and negatively with lactose content (r=—0.33). Lower
concentration of LF was observed in milk of ‘healthy’ and ‘sus-
ceptible’ (13.03 and 12.87 mg/dL, respectively) than ‘mastitic’ and
‘chronic’ cows (17.91 and 17.33 mg/dL, respectively). Results
supports that milk LF has the potential to be a useful biomarker
to detect early mastitis. Further research is needed to deepen the
association between milk LF content and observed clinical
mastitis.
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Milk contains several components important for human nutrition
and health. Although extensive literature is available on several
cow milk components such as cholesterol and saturated fatty
acids which should be limited in a healthy diet, only a few infor-
mation is available on the content of other milk minor sterols of
animal and plant origin which could be beneficial for health. The
aim of this study was to investigate and compare the presence of
some lipid components (fatty acids and sterols) in commercial
cow milks of three different types: conventional, high quality
(D.M. 185/1991) and organic (in compliance with European
Regulation). Raw and pasteurized bulk milk for each type of prod-
ucts were weekly sampled within a month from a dairy factory,
for a total of 24 samples. Gross, mineral, fatty acid and sterol
composition was evaluated in duplicate for each milk sample.
The results were analyzed by ANOVA with the product type and
the heat treatment as fixed effects; the effect of the sampling
time, the interaction between the type of milk and the heat treat-
ment were not significant and were excluded. No differences
were highlighted for gross, mineral and sterols compositions
between the three types of milk. Cholesterol was the main sterol
for all the types of milk (ranging from 271.37 to 278,76 mg 100 g~!
of fat) while lanosterol was the main minor sterol of animal ori-
gin, (ranging from 3.41 to 4.37mg 100g-! of fat), followed by
desmosterol (ranging from 0.54 to 1.13mg 100g! of fat).
Regarding phytosterols, the brassicasterol was the main sterol of
vegetal origin (2.6-2.93 mg 100 g~! of fat), lower levels of beta-sit-
osterol, campesterol, and stigmasterol were also recorded. The
only significant difference between the three commercial milks
was found in the fatty acid profile; in particular omega-3 content
was higher (p <0,05) in high-quality milk than conventional and
organic milk (0.77, 0.65, and 0.67g 100g~" of fat, respectively).
Regarding the effect of heat treatment, no differences for any of
the parameters investigated were found. These findings demon-
strate that the investigated product categories and labels have
minimal effect on the sterol and fatty acid profile of commercial
cow’s milk.
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Grains sprouting has been proposed as a promising technique
for producing high-quality fresh forage in areas, such in the case
of the Italian PDO Mozzarella di Bufala production district, char-
acterized by declining arable land availability and changing
weather patterns. However, no data are currently available to
support the sprouting technology as a viable option for feeding
dairy buffalo. In this study, we assessed the effect of replacing
maize silage (MS) in buffalo diet with sprouted barley forage
(SB) on feed intake, milk production, and milk quality. Thirty-
three lactating buffaloes (parity 2.85+1.86, days in milk
40.42 +21.83 d, milk yield 13.0 + 2.85kg/cow) were assigned to
three balanced groups according to the following dietary treat-
ments: GO (control, 100% MS), G50 (50MS and 50% SB on a
fed-basis) and G100 (100% SB). All diets were at a 60:40 for-
age-to-concentrate ratio on a dry matter basis. The 6 week-ex-
perimental period consists of a 2-week of adaptation followed by
a4-week sampling phase. The cows were weighed and scored for
body condition at the beginning and the end of the trial. As per
farm routine, the diets were ad /ibitum provided as a total mixed
ration, and the animals were milked twice daily (05:00 and
15:30h). Milk yield and feed intake were recorded daily and
weekly, respectively. Individual milk samples along with diets and
refusals were collected weekly. Milk samples were assayed for
fat, protein, and lactose content. In addition, milk clotting ability
parameters, in terms of the rennet clotting time, curd-firming
time, and curd-firmness, were evaluated. Milk data were analyzed
using ANOVA for repeated measures, with diet, sampling time,
and diet x sampling time as factors. Feed intake, body weight
(BW), and body condition score (BCS) were analyzed by an
ANOVA GLM model with diet as the factor. The substitution of
MS for SB did not alter (p > 0.05) dry matter intake, BW, and BCS,
had no effect on milk fat, protein, and lactose content (p > 0.05)
and, accordingly, on milk coagulation characteristics and esti-
mated mozzarella cheese yield (p > 0.05). By contrast, the incre-
mental replacement of MS with SB forage in the diet enhanced
(p <0.05) daily milk yield. Based on our findings, SB can suc-
cessfully replace MS in the diet of dairy buffaloes possibly enhanc-
ing production potential, which could lead to significant benefits
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in terms of feeding management differentiation and in increas-
ing home-grown forage production potential.

Acknowledgements

The research was funded by Programma per il Finanziamento della
Ricerca di Ateneo UniNA, call 2020, line B, project FORIDRO (Use of
hydroponic forages in dairy ruminant farming).

0139

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

Chiara Aquilani, Andrea Confessore, Francesco Sirtori
and Carolina Pugliese

DAGRI, Universita di Firenze, Firenze, Italy

Immunocastration has been proposed as an alternative to surgical
castration. It involves the use of an anti-GnRH vaccine (Improvac®,
Pfizer) which induces an immunological suppression of testis
function, thus preventing boar taint in meat and improving pig-
lets’ welfare by avoiding stress and pain. Inmunocastration has
been largely studied for light pork production, but few research
has been carried out for Italian heavy pig production. The aim of
this work was to evaluate the effects of immunocastration on
carcass and meat quality traits of Italian heavy pigs intended for
the production of dry-cured products. For this purpose, a group
of 22 male pigs of the same age was selected after weaning and
divided into two groups of 11 pigs each. The first group (SUR)
was surgically castrated, while the second group (IMM) was given
three doses of Improvac® (140, 203, 301 days of age). Animals
were slaughtered at 9 months of age and the following parameters
were recorded: carcass weight, main cut percentages, tissue com-
position (lean, fat, and bone percentages) of a sample joint
between the 2nd and 5th lumbar vertebra, and meat quality traits
(color, texture profile analysis (TPA), chemical composition, fatty
acids (FA) profile) of fresh Longissimus dorsi muscle (LD) and
dry-cured loin. Data were analyzed using GLM procedure.

Results showed that the castration techniques did not affect ani-
mal growth since the two groups reached similar weights at
slaughter (180kg for SUR and 185 kg for IMM). Also, the main
cuts percentage and sample joint’s tissue composition were not
affected, except for the LD area, which resulted significantly
greater in IMM (101 mm?) than in SUR (88 mm?) animals. Meat
from IMM pigs had higher protein level and lower fat percentage
than SUR meat. TPA and FA profile were also affected. Indeed,
IMM meat resulted in greater chewiness and lower content of
MUFA, while PUFA percentage was higher than in SUR meat. For
dry-cured loin, IMM products resulted in higher a,, and in lower
fat content, whereas differences in TPA and FA profile disap-
peared along the curing process. In conclusion,
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immunocastration mainly affected the parameters related to
fresh meat quality, whereas it had few impact on dry-cured loin.
This makes this technique still interesting for Italian heavy pig
industry which is based on the production of cured meat
products.
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Eating and ethical aspects, such as animal welfare, biodiversity
and environmental protection, increasingly guide the consumers’
purchasing choices. The autochthonous Hungarian Mangalitza
breed is characterized by late maturity and low fertility, slower
growth rate, higher adiposity, and lower lean tissue deposition
than other pig breeds. In addition, the results of previous studies
showed a lean meat percentage of less than 40% on the sides of
the carcass, but sufficient for the production of high-quality dry
cured and processed products. Recently, the growing interest
towards autochthonous breeds led to the rediscovery of the
Mangalitza breed. The aim of this research was to evaluate the
meat quality of Mangalitza pigs reared outdoor as affected by sex.
Fifteen animals, 10 castrated and 5 females, were considered.
The animals had an average age of 22 months at slaughter, and
the average hot carcasses weight, 141.4 +5.72kg, was similar
between experimental groups (p >0.05). Samples of longissimus
lomborum were collected, ultimate pH (pHu) and colour were
measured, and the analyses of proximate composition, choles-
terol, drip loss, cooking loss, warner bratzler shear force (WBSF)
and fatty acids (FA) contents were performed. pHu, measured at
24 h after slaughter, was within normal range 5.48-5.58. Sex did
not influence meat characteristics (p>0.05). Regarding the
colour, the meat from Mangalitza had 39.1 +1.02, 7.2 +0.51 and
12.4 +£0.40 of L* (lightness), a* (redness) and b* (yellowness),
respectively. The lipid and the cholesterol content were 7.6 + 0.69%
and 66.8 + 1.81 mg100g~', respectively. Drip loss was 4.8 + 0.42%,
cooking loss was 26.9+1.18% and WBSF was 42.6+2.70 N.
Regarding the FA content, the meat showed a values of
39.0+0.37%, 52.5+0.25%, and 8.5+0.31% for saturated FA,
monounsaturated FA and polyunsaturated FA, respectively. In
conclusion, the meat from Mangalitza had beneficial character-
istics from a human health perspective, such as low cholesterol
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content and moderate lipid saturation level, with no differences
between castrated and females.
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Wild boar meat has conquered many local European markets. It
is possible to find it in specialized fairs as well as in many restau-
rants. Despite the request, it is still not possible to supply homo-
geneous foodstuffs when the animals come from hunting. Our
study aims to provide information on the quality of meat from
wild boars captured during selective control period. Study was
carried out on 30 female wild boars (10 of each group) classified
in three age groups, housed for 3 days after capture at a stop
facility of Campania Region. Animals were taken to an authorized
slaughterhouse. They were stunned electrically and jugulated.
The carcasses were scalded in a tub of boiling water, dehaired
and eviscerated. All the carcasses were divided at the midline
into two halves. The ‘capocollo’ meat cut (500 grams on average)
was excised from the right side and subjected to analysis. For 30
‘capocollo’ samples were measured: pH, activity water (aw), mois-
ture, protein, fat, color (CIE L*a*b*) and fatty acid profile (FA).
The pH and aw values were different (p <0.01) among the three
groups. The moisture and fat content did not show significant
differences between age groups. Fat content seems to be very low
in all animals (4.78% =+ 1.88). Colour results did not highlight
significant differences among groups, as well as the effect of age
on the FA. Environmental factors and diet have an important role
on the meat caracteristics, more evident on wild animals. This
condition is also true for the ‘capocollo’ cut of meat, for which
the color and nutritional traits are variable. The fatty acid and
protein composition falls within the same range independently
to the studied groups. The results obtained demonstrate that
there are no significant differences between the meat of wild
boars belonging to the three age classes. Based on what has been
obtained, the authors suggest the possibility of promoting the
meat of young animals, captured and not hunted as a means to
contain wild boar's populations. These meats would therefore
find a correct place in the context of agritourism catering and,
although not able to compete with the classic pig farming market,
going to increase a specific traditional niche market.
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Ruminant meat provides high-value protein and essential micro-
nutrients (B group vitamins, iron and zinc). However, recent
studies consider meat production and consumption as major
causes of GHG emissions and occurrence of cancer and chronic
diseases, respectively. These statements do not distinguish
among meat from different farming systems. Indeed, a wide lit-
erature shows the environmental benefits resulting from grass-
fed systems as compared to conventional ones. Also, grass-fed
meat is richer in favorable fatty acids such as -3 polyunsatu-
rated fatty acids (PUFA), rumenic and vaccenic acid, and in bio-
active compounds such as carotenoids, vitamin E and phenols
that improve meat nutritive and technological properties.
Grass-fed animals graze during spring and summer and receive
preserved forages in winter when grazing is not available due to
weather. The variable nutritive value of the diet due to change
in pasture composition and hay proportion in the diet could affect
the quality of grass-fed meat throughout the year. Considering
the lack of knowledge on this, we monitored the meat quality of
grass-fed beefs slaughtered during different seasons.

To this aim, 33 Black Angus castrated males were reared in grass-
fed oriented farm from 12 months of age until commercial matu-
rity and slaughtered between March and October 2021. The
animals were subdivided into 3 groups (winter, spring and sum-
mer) according to the diet received in the last 4 months.
Intramuscular fat and fatty acid profile (gas-chromatography),
antioxidant capacity (FRAP and TEAC) and color (CIELAB) and
oxidative stability (TBARS) during refrigerated storage were
investigated as meat quality parameters.

Intramuscular fat, antioxidant capacity, total saturated FA and
PUFA were comparable between groups. However, winter meat
had the highest percentage of monounsaturated FA and lowest
percentage of 18:3 ®-3, 20:3 ®-3 and total PUFA -3 (p < 0.05).
Nevertheless, w-6:»-3 ratio was comparable between groups and
always below 4. As for color, winter meat had the highest a*, but
it decreased faster than in spring and summer meat reaching the
lowest value after 7-d storage (p < 0.05). Similarly, b* lowered
with storage only in winter meat (p < 0.05). TBARS progressively
increased with storage (p < 0.05) but did not differ between
seasons.
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Concluding, investigated meat quality traits may vary in grass-fed
beef slaughtered in different seasons but show better character-
istics if compared to data on conventional meat.
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In recent years, there has been an increased interest towards
poultry meat coming from extensive rearing systems (ERS),
whose characteristics are strongly appreciated by consumers. In
ERS, is important to rear animals able to exploit outdoor space,
with the aim of improving animal welfare and products quality.
In this context, slow-growing (SG) poultry strains are more
adapted than fast growing ones. The oxidative muscles (consti-
tuted by red fibers) of chicken thigh is the main muscle involved
in the movement, which mobilizes a great quantity of fatty acids
to produce energy by p-oxidation. The aim of this study is to
estimate the Activity index between red and white thigh muscles
of SG chickens characterized by different kinetic activities. One
hundred chicks of Nacked neck genotype were reared indoor (I)
or outdoor (0), according to the EU Regulation. The animals were
fed ad libitum the same diet (starter 1-21 d, grower 22 until
slaughter 81 d). A kinetic monitoring system, constituted by chips
and antennas for recording the times that chicks pass through
the area (LUNA GERB, Italy), outlined 2 outdoor groups with high
(OH) and low (OL) kinetic activity (n = 10/groups). At 81 days of
age, 30 chickens were selected and slaughtered. The left thigh
was excised from each carcass/group, dissected, deskinned and
M. iliotibialis lateralis postacetabularis (PIL, glycolytic) and M.
puboischiofemoralis pars medialis (PIFM, oxidative) muscles
were removed and stored at —20 °C for fatty acid evaluation by
GC-FID. The Activity index was calculated as follows: [n-3 High
Unsaturated Fatty Acids (n-3 HUFA)/o-linolenic acid (ALA) of
PIL] — [n-3HUFA/ALA of PIFM]. The Activity index resulted sig-
nificantly different in I group with respect to the O ones
(2.25£1.57 vs 3.59+1.20; 3.31+1.58; in C, OH and OL,
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respectively). Glycolytic muscle had the same PUFA profile in all
the experimental groups whereas oxidative muscles of OH chick-
ens showed higher levels of n-3 HUFA and ALA than OL (p > 0.05).
The lack of significance was probably due to the consumption of
these FA for the high activity of OH chickens. In conclusion, the
Activity index could be a post mortem marker of kinetic activity
in a given genotype also assessing the adaptability to ERS and
giving indication of n-3HUFA metabolism.
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The sustainability concerns regarding the increasing request for
animal proteins along with the massive production of conven-
tional feedstuffs has elicited the necessity to find environmentally
sustainable protein sources. Among them, microalgae are a prom-
ising feed protein ingredient whose production is characterized
by a lower environmental footprint compared to conventional
feedstuffs. This study aimed at evaluating the effects of the inclu-
sion of dehydrated microalgae protein meal (MPM; Arthrospira
spp.) in broiler diets, as partial replacement for soybean, on the
main breast meat quality traits. A total of 1000 broilers (Ross 308,
males) were divided into 5 groups according to both MPM dietary
dosage (3 and 6%) and administration period (finishing-F: 2941
d and growing + finishing-GF =14-41 d): commercial soy-
bean-based diet (CON), F3 (3%, 29-41 d), F6 (6%, 2941 d), GF3
(3%, 1441 d) and GF6 (6%, 1441 d). At 41 d, 15 carcasses/group
were selected for the evaluation of meat pH, color, drip and cook-
ing losses, shear force, lipid and protein oxidation, while plasma
amino acids content was assessed by 'H-Nuclear Magnetic
Resonance. Data were analyzed using the One-Way ANOVA option
of the GLM procedure of SAS software and means were separated
by Tukey’s HSD test at a level of p < 0.05. Results showed that,
regardless of the dosage and feeding period, the use of MPM
significantly changed (p <0.001) meat color parameters, with a
special reference to b* which was found more than tripled in the
group fed the highest dosage of MPM and for the longest period
compared to CON. Feeding MPM-supplemented diets did not alter
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meat water holding capacity and shear force, with the only excep-
tion being drip loss, which was significantly reduced in GF6 group
compared to CON (p < 0.01). The inclusion of MPM in broilers
diets did not affect the oxidative status of chicken meat, regard-
less of the dosage and the duration of inclusion. The dietary use
of MPM significantly (p < 0.01) reduced plasma levels of histi-
dine, arginine and creatine, while did not affect the main markers
of in vivo energy metabolism, as also confirmed by the similar
meat pH, values observed among experimental groups. In con-
clusion, no major changes on in vivo energy metabolism and
meat quality were observed, except for yellowness which was
greatly increased in meat from broilers fed MPM. Thus, MPM can
represent an effective strategy to increase skin and meat pig-
mentation by means of a sustainable feed source.

0578

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

Marco Birolo?, Angela Trocino?, Francesco Gratta®,
Andrea Zuffellato® and Gerolamo Xiccato?

“Department of Agronomy, Food, Natural resources, Animals and
Environment, University of Padova, Legnaro, Italia
YA.IA. Agricola Italiana Alimentare S.p.A., Verona, Italia

The present study evaluated the effects of the feeding system
(AL: ad libitum vs. R1: monophasic feed restriction vs. R2: bipha-
sic feed restriction) and the dietary crude protein (CP) level (HP:
16% CP vs. LP: 14% CP) on growth performance and slaughter
yield of 336 crossbred growing rabbits reared from weaning to
slaughtering (33-78 d of age) in 48 collective pens (7 rabbits/
pen; 8 pen/group). The access time to feeders decreased from 16
to 9h/d in the first week of trial in both R groups; it was 8 h/d
given in a single slot (R1 group) or in two slots (R2 group: 4h +
4h separated by 4 h without feed access) during the 2nd and 3rd
week. Then, access time increased to 12 h/d during the 4th week
and, thereafter, it was 12h/d in a single slot of access for both R
groups until the end of the trial. The HP and LP diets were admin-
istered from 33 to 60 d of age, then the same fattening diet (14%
CP) was provided to all groups. Data were analysed by ANOVA
using PROC GLM procedure of SAS software. In the first period
(33-61 d), both R groups showed lower daily weight gain (DWG)
and feed intake (DFI) and better feed conversion (FC) compared
to AL group (p < 0.001). In the second period (61-78 d), R rabbits
maintained a lower DFI (p =0.02) compared to AL rabbits but
showed a higher DWG (p < 0.001) and a better FC (p < 0.001).
At the end of the trial, there were no differences on growth per-
formance among groups, whereas both R systems improved FC
compared to AL one (p < 0.001). The R2 group had better FC than
R1 during the 2nd and 3rd week. However, the differences
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between R1 and R2 groups disappeared in the following weeks
with the return to the monophasic system. At slaughtering, R
rabbits had decreased carcass yield (p < 0.001) compared to the
AL ones. The use of LP diet decreased DWG (p < 0.001) and
increased FC (p < 0.001) in the first period. However, in the
second period, LP rabbits achieved a higher DWG (p =0.01) and
a better FC (p =0.01) compared to HP rabbits. At the end of the
trial, LP and HP rabbits showed similar growth performance and
slaughter results. Finally, no significant interaction was found
between feeding system and dietary protein level. In conclusion,
the application of feed restriction systems improved rabbit feed
efficiency but significantly decreased slaughter yield compared
to the AL system. The dietary CP level can be reduced until 14%
in the post-weaning diets without negative effects on growth
performance and slaughter yield.
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Colibacillosis is one of the most common diseases in rabbit farms.
It more frequently occurs in post-weaning rabbits, and it is due
to the proliferation of Entero-pathogenic Escherichia coli (EPEC)
in the ileocecal contents, resulting in weight loss, diarrhea, mor-
tality and economic losses. The frequent use of antimicrobials
occurred until recently to treat and prevent the disease in farms
lead to the increase of the risk of the onset of antimicrobial resis-
tance (AMR) and the selection of multidrug-resistant (MDR)
bacteria. Therefore, the interest in natural substances as alter-
native treatment has increased in the scientific community. The
garlic (Allium sativum) has many properties, such as antimicro-
bial, anti-inflammatory, antioxidant, immunomodulatory activi-
ties. The aim of this study was to evaluate the in vitro antimicrobial
efficacy of Phyto-L (Pro Tech s.r.l.), a commercial product con-
taining garlic, against E. coli strains isolated from rabbits coming
from 19 farms. The Minimum Inhibitory Concentration (MIC)
and Minimum Bactericidal Concentration (MBC) of Phyto-L were
evaluated. One hundred and eight strains of £. coli were tested.
Bacterial suspensions with charge of 103 CFU/mL, corresponding
to those found in pathologic conditions in rabbit gut, were pre-
pared and tested with different concentrations (2%, 1%, 0.5%,
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0.25%, 0.125%, 0.06%, 0.03, 0.015%) of Phyto-L. For each strain,
the MIC and the higher concentrations were examined by plating
the corresponding bacterial suspensions on Tryptic Soy agar
(TSA) without Phyto-L, to assess the MBC values.

MIC of the tested strains corresponded to 0.125% (34/108-31.5%),
0,25% (73/108—67.6%) and 0.5% (1/108—0.9%). MBC was 0.125%
(15/108-13.8%), 0.25% (49/108—44.9%), 0.5% (8/108-7.3%), 1%
(19/108-17.4%), 2% (9/108-8.3%) and higher than 2% for 9
(8.3%) strains.

The data highlight the greater bacteriostatic activity of Phyto-L
than the bactericidal effect against EPEC strains from rabbits. /n
field application, Phyto-L should be used to prevent the enteritis
due to EPEC in rabbit farms. Therefore, further investigations
are in progress testing bacterial charges of 10*-10° CFU/mL,
which correspond to those usually found per gr of the intestinal
content of rabbits in physiological conditions, to assess the pos-
sibility to use lower doses of Phyto-L in field application.
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In recent years, the use of cages in egg production has decreased
and free-range system has increased, driven by the societal sen-
sitivity for animal welfare. The aim of the study was to evaluate
the effect of housing system (cage, C vs free-range, FR) and hens
age on total lipid, cholesterol and fatty acid composition of egg
yolk. Eggs were collected from Lohmann Brown Classic hens,
after the 68th week of age every two weeks (at 70th, 72th and
74th week) for both housing systems (C and FR). The production
technology was in accordance with the technological standards
for this type of laying hens. Total lipid, cholesterol and fatty acid
(FA) composition of 15 eggs/age/system were determined. Data
were analyzed by GLM where housing system and hen age were
the main factors. Differences among the means were determined
with Scheffé’s test. Total lipid (from 32.04 to 33.45%) and cho-
lesterol (from 9.20 to 9.98 mg/g) contents of egg yolk were not
affected (p > 0.05) by both factors. Housing system had a signif-
icant effect on the single fatty acids (p < 0.01). Egg yolk from FR
group showed similar total saturated fatty acid (SFA) content,
lower (p < 0.01) monounsaturated fatty acids (-6.3%; MUFA)
and higher (p < 0.01) polyunsaturated fatty acids (+ 6.5%; PUFA)
of both n-3 and n-6 series compared to that of C. From the
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nutritional point of view, the PUFA n-6/n-3 ratio was favorably
lower (p < 0.01) and the PUFA/SFA ratio was higher in FR (0.63)
group as compared to C (0.45) one. On the contrary, hens age did
not affect (p > 0.05) the fatty acid composition of yolk, except for
the PUFA n-6/n-3 ratio (p = 0.052). Significant interactions (p <
0.01) were found between factors for both n-3 and n-6 PUFA and
their ratio n-6/n-3. In conclusion, FR system produced a better FA
profile from the nutritional point of view, while age is of little
importance in terms of egg quality in hens over 68 weeks of age.
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Egg production is essentially based on the use of highly selected
commercial hybrids, which show greater laying performance and
feed efficiency than local breeds (LB). However, the reduced dif-
fusion and interest in LB has led to a progressive decrease in
poultry biodiversity besides increasing the risk of their extinc-
tion. Crossbreeding with more productive genotypes could be
considered as a potential strategy to improve the LB utilization
allow the preservation of genetic variability while achieving
acceptable levels of efficiency. This study aimed to evaluate the
productivity and egg quality traits of two Italian LB (Bionda
Piemontese and Robusta Maculata) and their respective cross-
breeds (CB) with a hybrid strain (Sasso) compared to Lohmann
brown as well as the effect of the housing system (enriched-cage
vs. free-range). A total of 300 laying hens (18 wks of age) were
raised in enriched cages (EC) and free-range (FR) pens (3 rep-
licates of 10 birds/genotype/housing system) and fed the same
commercial feed. Individual body weight (BW) was recorded at
25, 34,50 and 66 wks of age, while egg deposition, egg mass, feed
intake and feed conversion ratio (FCR) were evaluated every
fourteen days from 25 to 66 wks of age. Also, 100 eggs/genotype/
housing system were collected at 32, 47 and 66 wks of age and
used for assessing Haugh index (HI), eggshell breaking strength
(EBS) and eggshell-yolk-albumen/egg proportions. Lohmann
brown showed higher egg deposition, egg mass and better FCR
than other genotypes (p < 0.01). CB increased BW compared to
LB (p < 0.01), improving parameters related to productivity (egg

[page 62]

[Ital J Anim Sci vol.22:s1, 2023]

25t Congress of Animal Science and Production Association

deposition, egg weight, egg mass) and FCR (p < 0.01). Considering
the housing system, hens kept in EC showed better performance
than those raised in FR. At 66 wks, hens in EC had greater BW
than those in FR (2649 vs. 2517 g, respectively; p < 0.01). Eggs
from LB had a lower weight and albumen proportion compared
to others, whereas CB showed a lower eggshell to egg ratio (p <
0.01). LB and CB laid eggs with a higher yolk to egg ratio and a
lower EBS than the commercial hybrid (p < 0.01). In addition,
Lohmann brown’s eggs showed the highest HI (p < 0.01).
Surprisingly, EBS was higher in eggs obtained in FR (4.17 vs.
3.93 kg, respectively; p < 0.01). Further investigations are ongo-
ing to detect the content of vitamin D and related metabolites in
plasma and yolk to establish if sunlight exposure in FR boosted
vitamin D synthesis, thereby positively affecting calcium
metabolism.
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Among plant secondary metabolites, phenols and polyphenols are
known for their antimicrobial and antioxidant activities. Olive
mill wastewaters (OMWW), produced in massive quantities by
olive mills in many Mediterranean countries, are rich in several
phenolic compounds. A phenolic extract obtained from OMWW
was used as dietary supplement (60 mg/kg feed) in an experiment
conducted with a total of 96 Barrata Italiana hens aged 18 months.
Hens were allocated into 2 treatment groups (control and OMWW-
enriched feed) with 4 replicates and each replicate containing
12 hens. The trial lasted 54 days and included an adaptation
period of 21 days. Hens were housed in outdoor paddocks (10 m%
hen) and had access to wooden houses with nests (1 per 3 hens).
Egg production was recorded daily. Egg characteristics, feed
intake and feed conversion ratio were measured weekly. All mea-
surements were repeated after a follow-up period of 21 days,
during which both groups received the control diet. Dietary sup-
plementation with OMWW improved (p < 0.05) laying perfor-
mance (+10.2%) and decreased feed conversion ratio (4.09 vs.
4.34 for treated and control groups, respectively). Egg weight was
increased (p < 0.05) in the treated group (53.0 vs. 49.1¢) and
egg components followed a similar trend. At the end of follow-up,
production performances decreased in both groups, but those
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recorded in the OMWW supplemented hens tended (p = 0.07) to
be higher compared to control. Protein and lipid contents of yolk
and albumen and their pH values did not differ between groups.
The yolk colour score was unaffected by dietary treatment. Low
concentrations of major phenolic compounds hydroxytyrosol and
tyrosol were detected in OMWW yolks by LC-HRMS (range: 0.9-
1.09 pg/kg), while they were not detected in the albumen. The
concentration of several hydroxytyrosol and tyrosol sulphate
metabolites was increased (p < 0.05) in yolk by dietary treatment
with OMWW. Except for hydroxytyrosol-4-sulphate, all other sul-
phate metabolites observed in the albumen matrix were close to
the detection limit. It can be concluded that the dietary supple-
mentation with OMWW extracts may have beneficial effects on
egg production, egg weight, and feed conversion ratio. The pres-
ence and role of phenolic compounds and their sulphate deriva-
tives in yolk needs to be further investigated.
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New challenging environmental and geopolitical scenarios ask
for sustainable productions based on animals resilient to climate
changes and alternative feeds where slow-growing genotypes can
fit on the possible diverse scenarios. The present study aimed to
evaluate the effect on meat quality and sensorial properties of
different poultry genotypes reared under alternative environmen-
tal conditions. A total of 240 broiler chickens were reared in a
3 x2 x 2 factorial arrangement with three genotypes (Ross 308,
Bionda Piemontese, and Robusta Maculata chickens), two envi-
ronmental temperatures (normal and high), and two sexes.
Chickens were reared in pens until slaughtering (42 and 99 days
of age for Ross 308 and local breeds, respectively). Right and left
breast fillets were dissected from 72 carcasses (6 per experimen-
tal group) and submitted to rheological and sensorial analyses.

At the Pectoralis major muscle, Ross chickens showed the highest
pH, lightness, yellowness and cooking losses (p < 0.001), while
Bionda Piemontese showed the highest redness (p < 0.001). Meat
from Ross chickens had higher water and lower crude protein
contents, while higher ether extract content compared to the

Taylor & Francis
Taylor & Francis Group

[Ital J Anim Sci vol.22:s1, 2023]

Italian Journal of Animal Science 2023; volume 22: supplement 1

other chickens (p < 0.001). At the sensory analysis, Ross breasts
had a higher juiciness compared to Bionda Piemontese while
intermediate values for Robusta Maculata (p < 0.05). As for the
flavour, meat of Ross chickens received a lower score for ‘brothy’
(p < 0.05) and ‘chickeny/meaty’ (p < 0.001), and a higher score
for ‘wet feathers’ (p < 0.001) compared to that of local breeds.
The environmental temperature did not affect meat quality traits
and flavour attributes, whereas only the ‘toothpack’ texture
increased (p < 0.05) when chickens were reared under high
temperature. Males’ breasts presented higher pH (p < 0.001)
than females which corresponded to lower lightness (p < 0.01)
and yellowness (p < 0.001). Moreover, in males, breasts had
higher water and lower crude protein content (p < 0.05), and
scored higher hardness (p < 0.001), juiciness (p < 0.001) and
chewiness (p < 0.01), and a higher salty flavour (p < 0.01) than
females.

In conclusion, while meat traits in slow growing local chickens,
such as Bionda Piemontese and Robusta Maculata, were different
from those of fast-growing genotypes, sensorial quality was com-
parable from nutritional and sensorial point of view for the con-
sumers. The effect of environmental temperature was
negligible.
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Horse local breeds traditionally used in agriculture have lost their
original breeding goals and are currently being challenged to
meet current market demand; otherwise, extinction is a solid
possibility. Unfortunately, what emerged from the latest FAO
report is that 12% of the horse populations worldwide is extinct
and over 28% of the remaining ones are either at risk or endan-
gered. The Italian equine gene pool is rich in numbers and diver-
sified in more than 20 local breeds. Although none of them are
yet extinct, over 90% are in a critical or endangered status.
Therefore, the aim of this study was to calculate inbreeding based
on genotype data of 1308 horses from 22 breeds genotyped with
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the GGP Equine70k SNP chip. Genomic inbreeding coefficients
were derived by means of Runs of Homozygosity (ROH) assess-
ment. The ROH segments were detected using the DetectRUNS
package in R and defined as follows: at least 15 SNPs in a run, a
minimum length of a run equal to 500 Kb, a lower density limit
of 1 SNP per 100kb and allowing for a maximum of one missing
and one heterozygous SNP in a run. The genomic inbreeding
coefficients (FROH) were calculated as the proportion of individ-
ual genome size covered by ROH. Based on the hypothesis that
ROH length reflects the chronological time points at which
inbreeding occurred, the FROH was expressed separately for five
length ROH categories (0.5-1 Mbp, 1-2 Mbp, 2—4 Mbp, 4-8 Mbp,
>8 Mbp). Finally, ROH island discovery defined as ROH shared
in over 80% of the horses within breed were retrieved as possible
signatures of selection. The overall FROH mean was 0.18 (SD
=(0.05) with a maximum of 0.24 (SD =0.03) in the Lipizzaner and
aminimum of 0.11 (SD =0.05) in the Monterufolino breed. In all
breeds the majority of the ROH were relatively short (86.3% were
less than 2 Mbp long), highlighting the occurrence of older
inbreeding, rather than a more recent one. However, all breeds
except the Cavallo Pentro showed individuals with ROH longer
than 8 Mbp which might be interpreted as a more recent reduc-
tion of genetic variability. A total of 16 breeds showed ROH islands
with an average of 5.1 ROH island per breed (SD =4.47), high-
lighting the potential presence of selection in those regions.
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With the aim of increasing the efficiency and sustainability of
recirculating aquaculture systems (RAS), this study compared
the digestibility of cutting-edge ingredients and aquafeed, the
physical characteristics of feed pellets and faeces and the rate of
ammonia excretion in Mediterranean yellowtail (Seriola
dumerili). The fish were fed 5 experimental diets which were
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prepared by mixing a fishmeal-based control diet (crude protein:
51.8% DM; crude lipid 13.6% DM) with one of the alternative
ingredients in a ratio of 7:3, i.e. porcine haemoglobin (diet PH),
soy protein concentrate (diet SPC), hydrolysed wheat protein
(diet HWP), potato protein (diet PP), and beet pulp (diet BP). A
total of 20 fish (271¢ + 9.5¢) were randomly distributed into 5
RAS tanks (4 fish per tank) equipped with a Guelph system and
fed for 12 weeks the diets. A Latin square experimental design
was used based on 5 diets x5 tanks (2 weeks per diet per tank).
Regarding digestibility of raw materials, soy protein concentrate
and porcine haemoglobin showed the highest protein digestibility
compared with other ingredients (85.5% vs. 68.1%; p < 0.05); beet
pulp and porcine haemoglobin showed the highest lipid digest-
ibility compared with potato protein (96.0% vs. 90.3%; p < 0.05).
As for diets, apparent protein digestibility was higher in diet BP
than in diets PP and HWP (94.1% vs. 86.4%; p < 0.05) whereas
other diets performed in between. Apparent lipid digestibility was
lower in diet PP compared with other diets (96.8% vs. 98.0%; p <
0.05). With regard to physical properties of feed pellets, no dif-
ferences in oil leakage (%) were found between the experimental
diets (p > 0.05), while the lowest water turbidity at 15min after
feed administration was recorded for diets PH and HWP (3.7 vs.
4.4mg L-1; p < 0.05). Considering faeces characteristics, no dif-
ferences according to diets were found in fine (<0.5 mm), middle
(0.6 —1.2mm) and large (>1.2mm) faeces particles and further-
more, either the volume (%) of the three classes of faecal parti-
cles did not differ. Regarding ammonia excretion, a maximum
(N-NH4+ mg kgfish-1x h) was reached between 4 and 6 h after
feed ingestion without differences among diets (p>0.05).
Overall, the tested ingredients are worth of further investigation
in order to make sustainable choices of alternative ingredients
that satisfy the dietary requirements of Mediterranean yellowtail
and provide best performance in RAS.
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The study evaluated the effects of three water salinity levels
(0.5%o, 3.0%o0, and 6.0%o0) on fish growth and fillet colour, pH, lipid
peroxidation (TBARS), proximate composition and fatty acid
profile of black bullhead catfish (Ameiurus melas) and rainbow
trout (Oncorhynchus mykiss) reared in a brackish-water aqua-
ponic (haloponic) system during a 9-month production cycle. A

Taylor &Francis
Taylor & Francis Group



total of 261 black bullhead catfish (initial weight 147 + 22 g) were
randomly distributed among the three experimental treatments
(three units per treatment; initial stocking density 8.53 kg m~?)
and reared for 268 days (September-June). In December, 150
rainbow trout (initial weight 153 + 22 ¢) were added to the system
(initial stocking density 5.10 kg m=%) and reared for 103 days in
polyculture with catfish (December-March). During the trial, two
cultivation cycles of Swiss chard of ‘Nostrana’ (1st cycle) and
‘Pugliese’ (2nd cycle) varieties were carried out (12 plants m=2,
24 plants per unit). As for rainbow trout, water salinity did not
affect fish final weight (348 g, on average), survival (89.7%) and
fillet yield (52.0%), as well as colour, TBARS (0.30mg kg~! of
malondialdehyde), proximate composition, and fatty acid profile
(total saturated fatty acids, SFA, 15.6%; total monounsaturated,
MUFA, 49.8%; total polyunsaturated, PUFA, 34.6%). On the other
hand, fillet pH was higher (6.38 vs. 6.31; p < 0.05) in trout reared
at 6.0%o than at 0.5%o salinity. As for catfish, water salinity did
not affect fish final weight (193 g) and survival (75.8%). Carcass
yield was higher (+3%; p < 0.05) in fish reared at 0.5%o than at
3.0%o salinity, whereas fillet yield was higher (+6%; p < 0.05) in
fish reared at 3.0%o than at 6.0%o salinity. No differences accord-
ing to water salinity were found for fillet colour, pH (6.08), TBARS
(0.44 mg kg~! of malondialdehyde), and proximate composition.
As for the fatty acid profile of catfish fillets, MUFA were higher
(+7%; p < 0.05) in fish reared at 3.0%o than at 0.5%o salinity,
whereas PUFA were higher (+7%; p < 0.05) in fish reared at 0.5%o
than at 3.0%o salinity; intermediate values of MUFA and PUFA
were found in fish reared at 6.0%o salinity, while no changes were
found for SFA. In conclusion, catfish and trout farming in halo-
ponics is feasible until 6%o salinity. The quality of trout fillets
was not affected by water salinity, whereas changes were found
in the fatty acid profile of catfish fillets, which warrant further
investigations.

0493

Towards sustainable marine
spatial planning of aquaculture
in Apulia Region

Gerardo Centoducati?, Michele Deflorio?, Antonietta
Specchiulli®, Giovanni Fanelli¢, Nicola Fortunato?,
Michele Mossa®, Nicola Ungaro’, Roberto Carlucci?,
Marzia Albenzio®, Giuseppe Grassi', Elisa Goffredo,
Rocco Roma¥, Antonio Seccia' and Irene Petrosillo™

“Department of Veterinary Medicine, University of Bari,
Valenzano, Italy

®Institute for Biological Resources and Marine Biotechnologies,
Lesina, Italy

‘Water Research Institute, Taranto, Italy

4Jonic Department in Juridical and Economic Systems of the
Mediterranean: Society, Environment, Cultures, University of
Bari, Taranto, Italy

Taylor & Francis
Taylor & Francis Group

[Ital J Anim Sci vol.22:s1, 2023]

Italian Journal of Animal Science 2023; volume 22: supplement 1

¢Department of Civil, Environmental, Building Engineering and
Chemistry of the Polytechnic of Bari, Bari, Italy

'Regional Agency for the Prevention and Protection of the
Environment, Bari, Italy

¢Department of Biology, Bari, Italy

"Department of Agricultural, Food, Natural Resources and
Engineering Sciences, University of Foggia, Foggia, Italy
‘Department of Innovation Engineering, Monteroni di Lecce,
Italy

IExperimental Zooprophylactic Institute of Puglia and
Basilicata, Foggia, Italy

*Department of Soil, Plant and Food Sciences, University of
Bari, Bari, Italy

'Department of Humanities, Letters, Cultural Heritage,
Educational Sciences, University of Foggia, Foggia, Italy
mDepartment of Biological and Environmental Sciences and
Technologies, University of Salento, Monteroni di Lecce, Italy

The existing conflicts between human uses in the coastal and
offshore zone and the conservation of marine habitats are recon-
nected to the indications of the EU Marine Spatial Planning
Directive. In this context, targeted and efficient measures of
spatial planning may avoid potential conflicts as well as create
positive synergies between activities and interests. In particular,
the topic of marine and maritime sustainable development has
been a focus of attention since 2012 and the EU Commission
recognises aquaculture as a crucial sector with great innovation
potential for a smart, sustainable and inclusive growth.

The identification of suitable areas for aquaculture requires the
integration of multiple socio-economic and environmental factors
that can be different for fish and shellfish farming and therefore
the use of an approach based on the EU Marine Spatial Planning
can guarantee the allocation of adequate maritime spaces for the
sustainable development of both aquaculture systems.

The present study was carried out along the Apulia Region coastal
zones with the aims to propose a conceptual model suitable for
marine spatial planning of aquaculture; to collect and integrate
indicators useful for the characterization of the study area in
terms of socio-ecological-economic sensitivities and pressures;
and to identify and map the suitable areas for the development
of new fish and shellfish farming, taking into account the carrying
capacity of natural resources and the effect of aquaculture farms
on the quality of the marine ecosystem.

The maps that were produced from the zoning process show the
marine-coastal areas classified as potentially very suitable, poten-
tially suitable and potentially unsuitable areas for new aquacul-
ture activities or for the expansion of existing ones. In the first
two areas, there are no interferences with other users and the
environmental conditions can guarantee the well-being of farmed
organisms, the minimization of environmental impacts and the
sustainability of the productions.
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Use of insects as alternative protein source for aquaculture feed
production is an excellent example of circular economy. With the
aim to evaluate the effect of fishmeal (FM) replacement with
Hermetia illucens meal (HIM) in the diet of Sparus aurata farmed
offshore on the organoleptic quality of fillets, two isolipidic (18%,
as fed) and isoproteic (42% as fed) diets were tested at farm
scale: a control diet with no HIM, and an experimental diet with
35% of HIM in substitution to FM. At the end of the trial, the
organoleptic properties of fresh fillets from 12 fish per each group
were evaluated using a sensor-based instruments platform con-
sisting of E-eye, E-nose with 18 MOS sensors and a potentiomet-
ric E-tongue with 7 chemical sensors. The artificial senses
platform was used to detect the organoleptic fingerprint of the
fillets of the 2 groups (HIM vs. FM) in terms of color, volatile
fraction and taste. For each instrument, all sensors data was
analyzed by principal component analysis (PCA) to highlight
similarities and differences between the groups; then, the pattern
discrimination index and organoleptic distance (based on
Mahalanobis distance), were calculated. PCA graphical represen-
tation of the E-eye and E-nose results showed nearly overlapping
color and odor profiles of the 2 groups. The organoleptic distance
and the pattern discrimination index between the 2 groups were
for the color 5.39 and 3.88% (p = 3.78) and for the volatile profile
0.08 and 2.36% (p=0.08), respectively. Instead, regarding the
taste, the PCA of the E-tongue showed a clear distinction between
the fillets of the FM and HIM groups and the first two principal
components accounted for 94.61% of the variance. Specifically,
the vector that mostly identified the fillets of the HIM group was
the AHS sensor, particularly sensitive to astringency, while for
the fillets of the FM group, the PKS, NMS and CTS sensors,
respectively metallic, umami and salty taste indicators. The
organoleptic distance and the pattern discrimination index were
also significantly high (837.15 and 55.64% respectively; p = 0.001).
The results highlighted that the diet with 35% of HIM meal in
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substitution to FM influenced the taste of fillets confirming
E-senses as powerful instruments for organoleptic evaluation.
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The effect of the method of stunning/killing both on animal wel-
fare and on quality of the final product is one of the most critical
process that influences adenosine 5-monofosphate (ATP) deple-
tion but also quality-related parameters such as pH, colour and
water holding capacity (WHC). Despite the request of the
European Commission to identify species-specific stunning sys-
tems, many works need to be done. Carpione del Garda (Sa/mo
carpio) is a salmonid endemic of Lake Garda whose meat are
highly appreciated. However, scarce are the studies aimed to
investigate the effects of stunning methods on flesh quality.
Seventy-two Salmo carpio (347.4 +68.9g) specimens were ran-
domly and equally sorted into three experimental groups (24 fish
per treatment) based on the stunning method: (i) lethal dose of
anaesthetic (AN, 400 mg/L MS-222), used as control; (ii) electrical
stunning (ES, 24 V applied for 4 s); (iii) cold shock by immersion
in iced salty water (ICE, 30s at —3 °C; NaCl 35 ppt). ATP and
related catabolites in muscle immediately after death were ana-
lysed to obtain ATP to inosine monophosphate (IMP) ratio; colour
parameters, pH, water holding capacity (WHC), fatty acid profile,
conjugated dienes and thiobarbituric acid reactive substances
(CD and TBARS, respectively) were determined immediately after
death and after a storage of 30, 60, and 90 days at —20 °C. The
results obtained from the statistical analysis (two-ways ANOVA)
highlighted that the AN and ICE groups had higher ATP/IMP ratio
(57.3 and 414, respectively), than ES (10.7). pH value of AN
samples (6.5) was higher than the value found in ES fillets (6.32;
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p < 0.05); a pH drop (p < 0.001) was observed after 30 days of
storage irrespective to the stunning method applied. WHC
resulted unaffected by stunning and storage. The ICE fillets were
brighter (L*: 54.9) than the ES ones (52.48), whereas redness
(a*) and yellowness (b*) indexes were modified by the storage.
Noteworthy, the AN group showed a high lipid oxidation level (p
< 0.01), since a higher (p < 0.01) TBARS content was observed
after 60 days of storage (>0.10mg MDA/100¢ fillet) compared
the values found in the other groups, despite the fatty acid profile
of the fillets at the beginning of the trial did not differ. In conclu-
sion, with the attempt to find the best compromise between fish
welfare and flesh quality, cold shock by immersion in iced salty
water could be suggested for Salmo carpio stunning.
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Sea cucumbers are deposit feeding members of marine benthic
communities which play a key role in sea floor dynamics by pro-
cessing and bioturbating the sediment. Many of these species
are considered economically relevant as luxury food and for
preparations in traditional medicine in Asia. This importance
has caused an over-exploitation of many natural stocks, especially
in the Mediterranean area where the excessive fishing has
caused a biodiversity loss among populations with a negative
impact on the marine ecosystem. For these reasons, few initia-
tives are recently evaluating sea cucumbers as novel aquaculture
species. The aim of this study was to evaluate the level of genetic
diversity within two sympatric Holothuria sea cucumber species,
H. polii and H. tubulosa, across different Mediterranean areas,
before considering the implementation of conservation actions
and as a first step to establishing farmed stock populations.

We sequenced informative portions of cox/ and /6S mitochon-
drial genes in a total of 240 holothurians (120 H. polii and 120
H. tubulosa). Sea cucumbers have been sampled from three sites
across Mediterranean Sea on different seabed typologies (sand,
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rock, Posidonia meadows). Genetic divergence (p-distance)
within and between species has been calculated and two
Neighbour Joining (NJ) phylogenetic trees have been generated
from reduced datasets, including six samples per species per site
and three outgroups (H. scabra, H. forskali and H. mammata).
While the average p-distance was similar between and within
species (0.10 and 0.09, respectively), the phylogenetic analyses
showed a clear differentiation between the two species. Moreover,
the outgroup H. mammata clustered as a sister group of H. tub-
ulosa clade, as expected. Evidences of heteroplasmy in mtDNA
in few holothurians were detected, suggesting that some hybrid-
ization events might have occurred between these sympatric
species. The NJ trees showed no differentiation between site
populations, indicating active gene flows among Mediterranean
areas.

The results provide genetic markers useful for species identifi-
cation and an overview of the genetic variability in three
Mediterranean populations of H. polii and H. tubulosa. Further
studies are needed to disentangle the origin of the mtDNA het-
eroplasmy reported in a few samples. These data will be useful
to establish farmed stocks with high level of genetic variability.
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In the last decade, demand for bivalves has increased substan-
tially worldwide. In the Adriatic Sea, offshore shellfish farming
is almost entirely based on mussel farming although some com-
panies started to diversify their production. Growth performance
and interaction between pathogens were analysed in different
batches of cupped oysters (Crassostrea gigas), during the years
2018 and 2019. Our results showed satisfactory mean weights,
ranging from 3.979 +5.377 g to 8.860 + 5.224 g, at the end of the
pre-fattening phase, but an increase of mortality occurred in
summer months. Histological analyses recorded regressive
lesions in summer sampling, with the presence of rod-cell
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bacteria, immunolabelled as Vibrio spp. The molecular research
of OsHV-1 and V. aestuarianus showed negative results in all the
timepoints, whereas V. splendidus was detected. The role of V.
splendidus remains unclear as, during 2018 summer mortality, it
showed a significant increase in load but, in contrast, through
the whole 2019 the bacterial load was low even during the mor-
tality peak. Oysters farming seems to be a feasible activity in the
Adriatic Sea, although other trials need to be performed.
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The increasing importance of sustainable aquaculture produc-
tions has generated a rising interest for the development of func-
tional diets with benefits both for fish and quality of fish products.
Rainbow trout (Oncorhynchus mykiss) can be fed diets rich in
pigments, such as astaxanthin, which gives the reddish color to
fish flesh. However, the oxidation of both astaxanthin and poly-
unsaturated fatty acids (PUFA), fish products’ flagship, can spoil
feed or fillets. The present trial aimed to evaluate the antioxidant
benefits of dietary olive pomace in terms of trout growth perfor-
mance and quality of fresh and frozen fillets. To reach these goals,
600 rainbow trout (311.3 +48.8 g) were randomly distributed in
12 tanks and fed one of either 4 experimental diets formulated
to be isoproteic (41.4 g/100 g feed), isolipidic (23.75g/100 g feed)
and isoenergetic (22.4MJ/100¢g feed): (i) control diet (CTRL);
(ii) CTRL added with olive pomace at 1% (T1); (iii) CTRL added
with olive pomace at 1.6% (T1.6) on the feed as is; (iv) CTRL
added with a commercial blend of polyphenols (CTRL+).
Polyphenols and astaxanthin feed contents were analyzed. After
10 weeks, feed conversion ratio (FCR) and specific growth rate
(SGR) were calculated, and 8 fish/tank (24 fish per diet) were
slaughtered. Flesh color, fatty acid (FA) profile and lipid oxidation
(thiobarbituric acid reactive substances, TBARS) of 15 fish/diet
were analyzed immediately and after 5 months at —20 °C. In addi-
tion, other 9 fish/diet were allotted to a descriptive sensory eval-
uation. Data were analyzed with the PROC GLM of SAS with diet
as fixed effect. FCR and SGR did not differ among groups. Diets
did not significantly modify fillet color values (lightness, yellow-
ness, and redness) in line with the muscle content of astaxanthin
(from 6 mg/kg in CTRL to 7.2 mg/kg in T1.6). However, the trained
panelist described the color of cooked fillets as more intense (p

[page 68]

[Ital J Anim Sci vol.22:s1, 2023]

25t Congress of Animal Science and Production Association

< 0.05) in T1.6 and CTRL group than in the others. Besides, the
panelist described the aroma of T1.6 fillets as more intense (p <
0.05) than the other groups, with algae, damp/earth and acidity
attributes. Despite T1.6 diet was richer than the others in
OH-tyrosol, tyrosol, and ferulic acid, lipid oxidation tended to
increase after storage, being TBARS values 0.16, 0.15, 0.16, and
0.19mg MDA-eq/100g in CTRL, CTRL+, T1, and T1.6, respec-
tively. Interestingly, at the end of the storage, the highest content
of the saturated FAs was found in T1.6 and CTRL + groups (p <
0.05).
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The current study aimed to evaluate the effect of fish meal (FM)
replacement with insect meal from Hermetia illucens (Hi) in the
diet of Sparus aurata farmed offshore on fish growth, intestinal
health, and microbiota composition. Two isolipidic (18%, as fed)
and isoproteic (42% as fed) diets were tested at farm scale: a
control diet (FM) with no Hi meal, and an experimental diet (Hi)
with 35% of Hi meal in substitution to FM. At the end of 25 weeks
of feeding trial, final body weight (Hi: 244g vs FM: 246g,
p=0.707), specific growth rate (Hi: 0.21% vs FM: 0.22%, p = 0.720),
feed conversion rate (Hi: 1.32 vs FM: 1.44, p =0.138) and hepa-
tosomatic index (Hi: 1.20% os FM: 1.15%, p =0.512) were not
influenced by the diet.

The gross morphology of the gastrointestinal tract and liver were
preserved with no evident signs of inflammation. However,
increased intestinal villi length and lamina propria width were
observed in the distal intestine of fish fed Hi meal.
High-throughput 16S rRNA gene amplicon sequencing (MiSeq
platform, lllumina) utilized to characterize the gut microbial
community profile showed that Proteobacteria, Fusobacteria, and
Firmicutes were the dominant phyla of seabream gut microbiota,
regardless of the diet. Dietary inclusion of Hi meal changed gut
microbiota by significantly reducing the amount of Cetobacterium
and increasing the relative amount of Oceanobacillus and
Paenibacillus genera.

Our findings clearly indicated that dietary inclusion of 35% of Hi
meal, as an alternative animal protein source, positively affected
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seabream gut microbiota, by increasing the amount of beneficial
genera thus improving gut health, and maintaining the growth
performance of Sparus aurata farmed offshore.
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Cultured finfish species contribute substantially to the overall
seafood supply therefore their nutritional quality, particularly the
muscle fatty acid composition becomes a primary goal to be
achieved. Moreover, it is well known that the external appearance
of farmed fish greatly affects its marketability. Besides the shape,
the colour of the skin is one of the first features that guides
consumer choices. Consequently, the modulation of the meat
composition and the skin appearance through specific finishing
diets assumes a growing interest in farmed fish species. This
study was aimed at evaluating the skin colour pattern and muscle
fatty acid compositions of gilthead sea bream (Sparus aurata,
GSB) fed diets supplemented with carotenoids or LC-w3PUFA
during the finishing phase. To this end, three isoproteic (41%)
and isolipidic (18%) aquafeeds were compared. The diets coined
COLOR and PUFA were fortified with carotenoids (+35%) or
LC-w3PUFA (+240% FAMEs), relative to a standard commercial
diet (CTRL). Nine groups of GSB (IBW: 402.2 + 5.4 g) were reared
in a RAS system under optimal rearing conditions (T, 24 + 0.5 °C;
Salinity 30-35 ppt) and were fed the test diets to satiety over 84
days. Three additional fish groups per diet were also set and used
for intermediate measurements (days 0, 20, 40, 60 and 84). Fish
fed diets COLOR and CTRL were individually photographed with
a digital camera on the left side, and subjected to colour mea-
surement with a Minolta spectrophotometer in the dorsal and
opercular area. Six fish fed diet PUFA and CTRL were sacrificed
to analyse muscle fatty acid composition.

At the end of the trial, the dietary treatment did not affect the
growth performance. Only the red component in the opercular
area was significantly affected by the dietary treatment (a* 2.14
vs 6.54, p < 0.05; CTRL vs COLOR). The analysis of the extension
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of the opercular spot gave opposite results compared to those
related to the colour intensity. In fact, diet COLOR actually
enhanced the intensity, but the extension of the opercular spot
tended to shrink over time, regardless of the dietary treatment.
As expected, feeding diet PUFA significantly increased the con-
centration of LC-polyunsaturated fatty acids in the muscle lipid
composition (10.54 vs 4.98 % FAMES; p < 0.002). Such an
improvement started to be clear 21 days after feeding.
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Processed pork products are specialties in many countries, but
minced meat is prone to lipid oxidation, which may result in a
reduction of shelf-life and generates toxic molecules. Hazelnut
and olive oil industry by-products are largely available in the
Mediterranean. Due to the high content of bioactive compounds,
they could be profitably used as feed ingredients or food additives
to improve meat products quality and oxidative stability.

In this study, 20 barrows were divided into two groups of 10 and
fed a conventional feed (CTRL) or a feed containing 11% of hazel-
nut perisperm (HAZEL) during a 78-day finishing period. Two
types of salami were obtained from each barrow by adding E250
and E252 additives (N salami) or an olive milling wastewaters
phenolic extract (OWP salami) in the salami mix. We hypothe-
sized that fatty acids (FA) and antioxidant capacity (FRAP and
TEAC) as well as lipid oxidation (TBARS) and colour (CIELAB)
stability could be affected by dietary treatment, salami recipe or
their interaction. A panel test assessed sensory properties and
consumer acceptability of the different salami types.

Feeding strategy had a minimal effect on investigated parame-
ters. As for FA, CTRL salami showed a lower ®-6/m-3 ratio
(p=0.035) due to the higher content of PUFA ®-3 (p =0.008).
Antioxidant capacity did not differ between the two recipes or
diets, whereas OWP salami had a higher percentage of -3 and
®-6FA than N salami (P<0.05). Despite the higher polyunsatu-
rated FA and similar antioxidant capacity, OWP salami showed
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lower TBARS than N salami during 7-day refrigerated storage (p
< 0.001). Colour analysis showed that nitrites exert a greater
colour-stabilizing action than phenolic extract (p < 0.001). A
dietary treatment x recipe interaction was observed for the lipid
oxidations (p = 0.040), with TBARS higher in N salami than OWP
salami when processed meat was obtained from barrows fed the
CTRL diet. The untrained panel expressed comparable general
satisfaction between conventional and OWP salami during blind
tasting, whereas OWP salami was preferred after the informed
tasting (p < 0.001), which indicates that consumers appreciated
the use of an alternative to nitrites and nitrates.

Concluding, providing a diet with hazelnut perisperm to pigs and
using OWP as an additive during pork processing could be viable
strategies to produce salami with acceptable sensorial quality,
with the added value of reducing the use of conventional feeds
and providing a cleaner label.
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This study aimed at exploring the feasibility of Fourier-transform
mid-infrared (FTIR) spectroscopy on vat milk in Parmigiano
Reggiano PDO production for predicting cheese making traits [3
measures of cheese yield (%CY): fresh, solids and retained water
(%CY curns 0CYs0unss %0CYyamer); 4 recovery traits (%REC): milk
fat, protein, solids and energy in the curd (%REC,r, WRECprorems
%RECps and %RECygrey) 1. In total, 134 vats from 34 dairy
industries (2 vats/dairy industry, double sampled in summer and
winter, respectively) were monitored during cheese making. For
each vat, the weight of milk and the cheese after 24 h from cheese
making was measured, while milk and whey composition traits
(protein, fat, lactose and total solids) were analyzed. Two spectra
from each vat milk sample were collected in the range between
5011 and 925 cm™! and averaged prior the data analysis. The cal-
ibration models were developed with a Bayesian approach by
using the BGLR (Bayesian Generalized Linear Regression) pack-
age of R software. The feasibility of the equation models was
assessed in two different scenarios: (i) a random cross-validation
(CV) [80% calibration (CAL); 20% validation (VAL) set; 10
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replicates], (ii) a stratified CV [ (SCV), 33 dairy industries used
as CAL, and the remaining one as VAL set]. To assess models’
performance, the coefficient of determination (R%,,) and the
root mean square error of validation (RMSE,,;) were used. The
results obtained from the CV showed that R?,; ranged between
0.06 and 0.67. The most accurate predictions were obtained for
9%CYoygrp and %CYgq,ps, Which exhibited R?,; and RMSE,,; val-
ues of 0.67 and 0.50, and of 0.38 and (.32, respectively. The worst
prediction performance was obtained for %RECzqren (R%, and
RMSE;,; values of 0.06 and 0.61, respectively), probably because
of the very low variability of this trait. When the SCV was used,
the R?,; increased for all the investigated traits (from 0.48 to
0.79), due to the great variability that characterizes dairy indus-
tries in terms of milk quality and cheese making procedures
adopted (i.e. milk natural creaming). This study demonstrated
that FTIR spectroscopy could be a valid tool for monitoring cheese
making efficiency at the dairy industry level for Parmigiano
Reggiano PDO production. Moreover, our findings highlighted
the importance of considering the differences among dairy indus-
tries to propose tailored and reliable tools applicable along the
Parmigiano Reggiano chain.
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Royal Jelly (RJ) is a nutrient secretion of nurse bees for larvae
and a high interest functional food in human nutrition due to its
several health-promoting properties. As functional food there is
a growing interest in consumers and food industry towards this
bee product and its shelf life. Among several potential markers
for RJ freshness previously suggested, enzymatic activity has
been poorly investigated and it is still a neglected topic despite
it may be a useful tool for quality product assessment during shelf
life. In this study the enzymatic activity of glucose oxidase (GOX)
and five proteases (i.e. chymotrypsin, trypsin, N-aminopeptidase,
carboxypeptidase A and B) in RJ under different storage condition
(i.e. refrigeration and freezing) and times (i.e. two-months, 1,
2,3 and 4 years) were preliminary investigated.
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Enzymatic activity was measured on RJ samples collected from
2017 to 2021 and refrigerated from production to analysis. In 2020
and 2021 an aliquot of samples was also frozen.

Refrigeration determined a higher GOX activity in RJ after two
months of storage that it significantly decrease after one year.
Higher carboxypeptidase-like A activity was also recorded in
refrigerated RJ at two-months compared to other investigated
time points. Freezing did not determined variation in both GOX
and carboxypeptidase-like A activity in RJ stored for two months
rather than 1 year. Conversely, a higher GOX and carboxypepti-
dase A-like activity was recorded in frozen RJ after 1 year com-
pared to refrigerated one. No variation in the activity of the other
proteases investigated were recorded in both refrigerated and
frozen RJ.

Therefore, GOX and carboxypeptidase A-like activity resulted
suitable RJ freshness markers within one year at refrigeration
condition and freezing may be a valid alternative storage method
to ensure a higher preservation of their activity.
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Monitoring meat quality characteristics with accurate and
non-invasive tools to detect, before slaughter, animals with
desired quality characteristics, is a prerequisite of meat industry.
Plasma, as a readily available biofluid, represents a potential
biological source of information about the animal's physiological
and pathological condition, as well as its underlying biological
mechanisms.

In this regard, a proteomics approach on plasma and muscle pro-
teomes were applied to assess the effect of two different dietary
treatments on in vita biological processes and meat quality.
Twenty-two Valle del Belice male lambs were randomly assigned
to two dietary treatment groups. Control group (C) received a
maize-barley without any supplement, whereas the hazelnut
group (H), received a hazelnut skin by-product as a maize partial
replacer in the concentrate diet. The results revealed that
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hazelnut skin by-product dietary supplementation impacted meat
quality characteristics, with meat from lamb of the H group dis-
playing greater values of lightness, redness, yellowness, and
chroma color parameters together with greater myofibril frag-
mentation index. Proteomic and bioinformatics approaches
applied to plasma proteome revealed twenty protein spots (18
unique gene names) belonging to ‘enzyme regulator activity’
including serpins, ‘identical protein binding’, ‘antioxidant activ-
ity’, ‘steroid binding’ and ‘cholesterol transfer activity’ as differ-
entially expressed due to hazelnut skin by-product
supplementation. Twenty-three proteins from the muscle pro-
teome of known roles in post-mortem processes, likely ‘muscle
contraction, structure, and associated proteins’, ‘energy metab-
olism’, ‘heat shock proteins’, ‘oxidative stress’ and ‘immunity,
binding & transport proteins’ could act as potential predictors of
lamb meat quality. To clear up the complex relationships between
plasma and muscle proteomes of the two dietary groups, compar-
ative bioinformatics revealed APOA1, PHB, ACTG1, and ALB as
common proteins, hence suggesting sophisticated biological
crosstalk and potential use as candidate biomarkers to monitor
lamb meat quality production. Our findings underline the import-
ant role of plasma as a challenging biofluid protein source to
predict in a non-invasive manner the lamb meat quality.
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Pecorino Bagnolese is a typical ripened cheese of Irpinia area in
Campania Region (Italy) made with at least 70% of Bagnolese
ewe’s milk. It is included in the 22th revision of the national list
of Traditional Agrifood. The traditional cheesemaking, as such
as the feeding system (pasture in the cheese production area)
make cheese strongly linked to the territory. To increase the dif-
fusion of traditional products and preserve the sheep breed, stra-
tegic and operational activities aimed at improving the value
creation of the product are necessary. To improve the competi-
tiveness of Pecorino Bagnolese cheese, the aim of study was to
deepen the knowledge of the production process and to create an
added value to the dairy product, assessing the effect of ripening
on its chemical-nutritional properties. Cheesemaking were per-
formed in a small cheese plant, located in Bagnoli Irpino. Filtered
raw ewe’s milk was gently heated at 36-38 °C in a copper vat;
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then, kid paste rennet was added. At curd formation, the coagu-
lum was cut by a wooden stick to rice size, cooked at 42 °C for
approximately 5min, transferred into perforated plastic molds
and pressed by hand to allow the whey drainage. Molded curd was
left to acidify overnight and then dry salted by hand; finally,
cheeses were ripened in cool farm cellars for 8 months with fre-
quent rotations and cleaning of the surface and then sent to the
laboratory for analyses. Raw milk, curd (day 0), and cheeses at
specific sampling times (1 d; 2, 4 and 8 months) were collected
and submitted to the physicochemical and nutritional analyses.
The average raw milk fat content was of 7.6 +1.3% and protein
content of 5.6 + 0.8%. Results showed that moisture and a,, con-
tent decreased, resulting in a relative increase in protein content
during the ripening time. The moisture content showed a nega-
tive correlation with the pH value due to the syneresis rate of the
cheese which increases as the pH decreases. After 8 months of
ripening, lipolysis increased while the concentration of oxidation
products was low and constant throughout the ripening time
without negatively affecting the flavor of the cheese. Few changes
have occurred in the acidic profile of the cheeses, demonstrating
how the nutritional properties are preserved. Overall, the tradi-
tional production system combined with the typical quality char-
acteristics of the cheese can strengthen the identity of Pecorino
Bagnolese and represents a strategy for creating value for the
product.
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In the context of the ‘INNOVALAT’ project, whose goal was to
enhance the quality of dairy cattle’s feed to guarantee animals’
health and performance using new-generation technologies, a
study about the effects of environmental factors on the milk
microbiome was carried out. The trial was conducted in 4 dairy
cattle farms (3 in the Province of Viterbo, 1 in the Province of
Rome, Lazio Region). In all farms, physical and chemical analysis
of diets were carried out as well as the eating behavior of cows.
Bulk milk samples were collected monthly from March 2021 to
April 2022 by each farm, directly from the tanks after accurate
mixing, and placed in plastic bottles containing Bronopol® as a
preservative. Fifty-two milk samples were obtained at the end of
the trial. All samples underwent a chemical-rheological analysis
to assess fat, protein, lactose, casein, and urea content, freezing
point, pH, and fatty acids composition. The following parameters
were determined for sanitary hygienic analyses: total bacterial
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count and somatic cells. Cheesemaking attitude was evaluated
determining rennet coagulation time (r), firming time (K20),
and clot consistency at 30 min (a30). For the metagenomic anal-
ysis, the samples were taken in duplicate. Not all the samples
were available for this analysis, obtaining a total of 2 x 46 (=92)
sequenced samples at the end. Milk was treated for DNA
extraction and amplification and then sequenced by the NGS
Illumina platform by the MiSeq sequencer, and subsequent bio-
informatics analysis was carried out. The most abundant phyla
detected in the samples were Proteobacteria, Firmicutes,
Actinobacteria, and Bacteroidetes, in line with the literature.
Their fluctuation across different time points can be determined
by different farm management practices. Taxa belonging to the
phylum Bacteroidetes whose presence above a defined threshold
could be evidence of subclinical mastitis represented up to 17%
of the total OTUs. Several taxa which are associated with envi-
ronmental contamination were also revealed. OTUs belonging to
genera associated with potential probiotic functions or that could
play an important role in cheese-making and ripening were dif-
ferentially represented both in the different samples of the dif-
ferent farms and of the different seasons. The use of the NGS
technique for sequencing the milk metagenome could be consid-
ered a valuable analysis tool for managing dairy farms, given the
vast amount of information obtainable.
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Microbial contamination from the surfaces of food processing
environment can severely affect the quality and safety features
of the final products. Environmental conditions occurring in
Sardinian sheep's milk processing facilities, such as humidity,
condensation, residues of organic matter, presence of spatial
niches for biofilm formation, could allow the survival and growth
of spoilage and pathogenic microorganisms, such as Listeria
monocytogenes, Listeria spp., Salmonella spp., Bacillus cereus,
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Pseudomonas spp., Pseudomonas aeruginosa, Pseudomonas fluo-
rescens and Escherichia coli. Monitoring environmental bacteria
contamination represents a fundamental strategy of a food safety
management system to identify the presence of sites of contam-
ination and the persistence of microorganisms in the cheese
manufacturing facilities.

The objective of the present study was to evaluate the presence,
abundance and taxonomical identity of the bacteria occurring in
different processing areas of eight Sardinian cheese-making
plants. Samples were collected with sponges from food contact-
and non food-contact surfaces from different processing areas
and analyzed using the culture-independent DNA sequenc-
ing-based 16S metabarcoding method.

Preliminary data from two facilities yielded 5,041,784 different
sequence variants, sorted into 28,763 taxa. While alpha diversity
values were similar between the two dairies, differences occurred
among processing areas. Communities mainly showed trends of
separation splitting the areas of the washing-processing opera-
tions from those of salting-maturation ones, which in turn were
more similar to the cheese surface itself.

The three most abundant taxa were Acinetobacter, Streptococcus
and Pseudomonas. Only 2 samples out of 36 contained L. mono-
cytogenes and Listeria spp., while Salmonella spp were present in
6 specimens. 2 sequence variants for Bacillus cereus and 8 for
Escherichia coli were found. An abundant number of variants for
Pseudomonas spp., 10 for Pseudomonas aeruginosa and none for
Pseudomonas fluorescens were found.

Overall, a remarkably high diversity was found. A generally
acceptable hygiene standard was observed, although the abun-
dance of Pseudomonas spp. is to be taken with particular care.
Knowledge of the complex microbial ecology of the processing
environments is essential in order to be able to adopt adequate
risk management measures and provide safety guarantees for
products to be placed on the market.
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The inorganic salts of nitrate and nitrite anions are common chem-
ical compounds added in meat products. In these products they act
as flavouring, safety and preservative agents, playing their role in
inhibiting microbial growth (also the high concern bacterium
Clostridium botulinum), maintaining freshness, improving product
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attractiveness by enhancement of the characteristic red-pink colour
and retarding the rancidity process by inhibiting the lipid peroxi-
dation. Many studies demonstrated the correlation between cured
meat consumption and increased incidence of cancer. This is due
to the reaction between nitrites and secondary amines which leads
to the formation of nitrosamines. The nitrate intake is also import-
ant, since this compound may be reduced to nitrite in the stomach
under acidic conditions, or through the action of commensal bac-
teria enzymes. Other health effects due to the presence of these
additives in food are the oxidation of haemoglobin to methaemo-
globin (Methemoglobinemia) and several adverse reactions in
susceptible people. In this view, the continuous evaluation of risk
exposure to nitrite and nitrate from food, especially meats, is essen-
tial for assuring food safety.

Meat cooking can modify the residual levels of these 2 compounds
then modifying the actual intake.

In this study, meat products containing nitrite and nitrate, usually
consumed after cooking, such as wurstel, bacon and sausage,
were submitted to 3 types of cooking: frying, oven and stewed
cooking.

Overall, cooking leads to nitrite decrease and nitrate increase in
the final products. Steewed cooking causes nitrite decrease up
to 43.5% in wurstel samples. No significant change was registered
for bacon samples, probably due to the low initial amount of this
additive. Regarding nitrate, grilling always leads to significant
increase, up to 94.4 mg/kg in sausage. This increase caused the
limits of 150 mg/kg as NaNO, to be exceeded in 13 samples out
of 45 analysed (concentration range: 176.2 — 293.8 mg/kg). This
is a very important finding in the view of food safety and ‘Total
Diet Studies’.

In conclusion, given the decrease of both nitrite and nitrate after
treatment, stewed cooking resulted the best option, while con-
sidering the increase of nitrate and low decrease of nitrite (if
compared to other cooking types), grilling can be identified as a
cooking type which substantially worsens the food safety of meat
products added with nitrite and nitrate.
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Honey from Citrus spp. (CH) is a highly valuable monofloral hive
product that as other animal food products, must meet the request
of consumers of quality, safety and traceability and the regulatory
frame as well. The purpose of this research, as part of the European
project Plant-B, funded by PRIMA Foundation (grant number 1812/
PLANT-B), is to evaluate the quality and the geographical traceabil-
ity by measuring some chemical-physical traits of CH samples from
three Mediterranean countries. The study was performed on 41
samples of the 2020 beekeeping season of CH from project case
studies in Italy (Sicily, Campania and Sardinia) and Greece
(Peloponnesus) and from the market, and 40 samples collected
during the season 2021 from the same Italian and Greek regions
and from and Egypt. The parameters analyzed were moisture (%),
free acidity (meq/kg), pH, colour (mm Pfund) and electrical con-
ductivity (mS/cm). A bibliographic search was also carried out which
led to the creation of a dataset related to this parameter studied in
CH from the Mediterranean basin area. The results showed that the
data obtained are similar to what has been found in the literature
as regards citrus honeys from the Mediterranean basin. Whever,
significant differences were found between the different geograph-
ical origins of the samples. Italian and Greek samples differed as
far as the electrical conductivity (0.3 +0.1 mS/cm vs. 0.2 +0.01 mS/
cm, p < 0.05) and for moisture (171 vs. 16+0.7 %) and colour
(32 £9vs. 25 +9mm Pfund) (p < 0.01). At the same time, as regards
the samples of the 2021 harvesting season only, significant differ-
ences were found between the Greek samples and the Egyptian ones
for colour (27+10 vs. 41+ 17mm Pfund, p < 0.05). The Egyptian
samples were lower in free acidity (4.1 + 1.1 meq/kg) with respect
the Greek and Italian samples (5.8 +0.9 and 5.6 + 2 meq/kg, respec-
tively) (p < 0.05), but the Italian samples (0.36 + 0.15) differed from
the Egyptian and Greek samples (0.21 +0.01 and 0.17 + 0.05mS/cm,
respectively) as far as the electrical conductivity (p < 0.05). Further
investigations are in progress on 2022 CH samples, coming from
the same areas, to validate the discriminant power of such inter-
esting physico-chemical traits.
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The curbicolar bee pollen (CBP) is a basic feed for good growth
and development of honey bees (HB). It is also a food that is
increasingly receiving interest from human consumption. However,
it can be expected that locally environmental conditions can play
arole on the nutrition of HB colonies through the diversity pollen,
but, at the same time, environmental conditions can lead to an
accumulation of toxic elements in pollen. The aim of this work as
part of the European project Plant-B, funded by PRIMA Foundation
(grant number 1812/PLANT-B), was to appraise the nutritional
quality and safety through the content of some macro and trace
elements in CBP collected in the suburban area of Viterbo, Central
Italy. From March to August 2021 CBP was collected monthly from
the PLANT-B apiary located in the Experimental Farm ‘Nello Lupori’
(Tuscia University, Viterbo, Italy). One-day bee pollen samplings
were performed from 10 HB colonies by means of commercial pol-
len traps. After each harvest, the pollen samples were combined,
packed and stored frozen, and then dried before analysis. Two pol-
len samples were pooled on the monthly basis, mineralized and
analyzed by Atomic Absorption Spectrometry (AAS) with graphite
furnace atomization (GFA, for Cd, P, and Pb), or air-acetylene flame
atomization (FL, for Ca, Cu, Fe, K, Mg, Na, and Zn). The results
obtained from the mineral profiling for Ca 1351.7+123.9, Cu
5.02+1.12, Fe 4.35+0.88, K 11325.2 +3041.9, Mg 1055.8 +266.3,
Na 96.1 £61.8, P 1749.8 +488.0, Zn 50.7 +15.0, Cd 0.009 = 0.002
and Pb 0.071+0.013 mg/kg, showed that during the monitoring
period, there were variations in the concentrations of the individual
elements based on the month of collection, even though significant
differences were recorded only for Na, that showed a decreasing
trend from May to June (p < 0.05), and for Zn that showed a reduc-
tion step between the months of July and August (p < 0.05). As far
as the content of undesired elements Cd and Pb, it was in line or
lower with respect to the values obtained from literature
(0.29 +0.24 mg Pb/kg, 0.020 + 0.030 mg Cd/kg). These preliminary
results suggest that the value of the CPB from the mineral nutrition
standpoint changes according to the period of sampling, but that
the surrounding environment does not seem affecting its safety. It
is planned to extend the analysis to more elements in order to get
insights about a more exhaustive mineral profile of the pollen
gathered by the HB in the same apiary.
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In the current marketplace, different quality seals exist for com-
mercial milk to support producers in (a) sustaining the additional
costs related to the practice of unconventional and less intensive
production systems and (b) endorsing consumers requirements
and expectations toward superior milk quality, including inner
(healthiness, taste) and external (sustainability, origin, production
method, animal welfare) quality features. The aim of this research
was to verify the nutritional and sensorial properties of commercial
milk collected on the retail chain in the plain area of Lombardia
(Italy). Four different types of retail milk were considered, includ-
ing conventional ‘High Quality’ fresh milk (HQ), fresh milk labelled
as ‘Mountain Product’ (MM), conventional milk with ‘Extended
Shelf Life’ (ESL), and STG-certified Haymilk (HM). One sample
for each type of whole milk was collected weekly during March,
May, July, and September 2022, for a total of 80 samples (20 per
type). Fatty acids (FAs) were quantified by gas chromatography.
Milk sensory profile was assessed according to ISO 13299:2010
recommendation. Comparisons among groups were performed by
means of parametric and non-parametric statistics. Results showed
significant differences among the different labels for the content
of many FAs that are biomarkers of origin and/or functional com-
pounds. Particularly, HM was evidenced as the quality seal associ-
ated with the most favourable FAs profile, represented by the
highest content of branched chain fatty acids (BCFA,
79.11 mg/100 mL), rumenic acid (RA, 35.83 mg/100mL) and the
lowest n-6/n-3 ratio (3.46), followed by MM (69.98 mg BCFA/100 mL
milk; 16.92 mg RA/100 mL milk; n-6/n-3 ratio equal to 5.46) and the
two conventional types of milk, HQ and ESL (52.71-59.23 mg
BCFA/100 mL milk; 14.36-15.07mg RA/100mL milk; n-6/n3 ratio
equal to 7.31-7.56) (p < 0.001). No significant association with
the quality mark was evidenced for the sensory attributes, with the
exception of aroma intensity, which showed a lower score for MM
(5.03) if compared to HM, HQ, and ESL milk (6.32, 6.94, and 7.47,
respectively) (p < 0.001). The outcomes obtained in this research
provided useful knowledge for all the stakeholders involved in the
milk supply chain, from producers to consumers, supporting the
existence of a relationship between the claims on milk label and
its nutritional quality and indicating a superior quality of commer-
cial milk obtained by certified production systems.
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The increasing concern of consumers regarding the impact of red
meat on human health, has bring to the attention of the scientific
community the study of polycyclic aromatic hydrocarbons (PAHs),
toxicants generated in grilled meat undergoing high temperatures.
Considered potential carcinogenic agents to humans, the European
Union has established PAH4 (sum of benz[a]anthracene, chry-
sene, benzo[b]fluoranthene and benzo[a]pyrene) as the most
appropriate indicator for the occurrence and carcinogenic potency
of PAHs in food. In the light of this, the emerging issue of health
risk from exposure to PAHs has leaded to mitigation strategies
consisting in the use of antioxidants, such as vitamin E. This
research work aimed to evaluate the effect of different added con-
centrations of DL-o.-tocopheryl acetate (2, 3, 4.5 and 6 pg/g) in
ground meat, on the formation of PAHs in grilled beef hamburgers.
Raw meat samples presented a total lipid content of 1.36g/100g
and an endogenous vitamin E content of 1.32 pg/g. Hamburgers of
80¢g (two for each experimental groups) were directly cooked in
disposable barbecue obtaining well-done level of doneness. An
acetonitrile based-extraction and high-performance liquid chro-
matography with fluorescence detection were used to assay 14
PAHs. The PAHs concentrations were evaluated averaging three
measurements for each sample meat. Data were analysed by one-
way ANOVA. In relation to the total content of PAHs, no effect
(p>0.05) was observed in hamburgers added with 2 ig/g of vitamin
E, while a marked reduction (p <0.0001) was found in those added
with 3 and 4.5 pg/g (59 and 46 ng/g respectively) compared to con-
trol samples (76 ng/g). A similar trend was observed for heavy and
light PAHs: vitamin E at the lowest concentration did not reduce
(p>0.05) their formation, while their content decreased (p <0.05)
with the other vitamin E levels. Despite low values of PAH4 were
observed in control samples, far from the maximum established by
the European Union (30ng/g), the addition of vitamin E reduced
PAH4 (p<0.01) in all experimental groups, especially (p<0.0001)
in those added with 3 and 4.5 ug/g. Although grilled hamburgers
did not generate high PAHs amount, the effectiveness of vitamin
E in inhibiting PAHs formation in grilled beef hamburger depends
on the concentration used.
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In Sicily, the cladodes of Opuntia ficus-indica are used as
fresh supplementation for livestock in summer, season char-
acterized by low fresh pasture availability. The effect of cla-
dodes’ integration on characteristics of milk and cheese from
Cinisara cows was investigated. In June—July, 16 multiparous
cows, that calved in the autumn-spring period, were subdi-
vided into 2 homogeneous groups that, in a 2 x 2 Latin square
design, with 2 phases, were fed different diets named control
(CN) and cladode (CL). Group fed CN grazed natural pasture
(standing hay) supplemented with 4 kg/day per cow of wheat
bran, whereas group fed CL received the same diet of group
CN supplemented with 15 kg/day per cow of fresh cladodes.
In each phase, with bulk milk from each group, 2 cheesemak-
ing was carried out, producing three forms of ‘caciotte’ for
each cheesemaking. After salting, one ‘caciotta’ cheese was
sampled and tasted, while the remaining 2 were vacuum
maintained at 4 °C, and sampled and tasted after 15 and 30
days, respectively. Cladodes had low contents of crude protein
(6.8% DM) and fiber (34.5%, 25.7%, and 3.0% DM for NDF,
ADF, and ADL, respectively), high levels of a-linolenic acid
(C18:3n-3, ALA) (19.1% FA) and polyphenols (16.7 mg GAE/
kg DM), and an antioxidant capacity (TEAC) equal to
106.1 mmol TE/kg DM. In milk, the cladodes’ integration
reduced only the urea content (15.5 vs 18.5mg/100 mL;
p=0.008), while in cheeses it influenced more parameters.
In particular, products of group CL showed higher polyphenols
(6.0 vs 4.7 mg GAE/kg DM; p = 0.04) and antioxidant capacity
(50.7 vs 49.7mmol TE/kg DM; p =0.04). In relation to fatty
acid (FA) profile, CL cheeses were higher in saturated FA
(59.7vs 57.7% FA; p = 0.002), except C18:0, and, among unsat-
urated FA, in vaccenic acid (C18:1t11) (0.44 vs 0.39% FA; p <
0.0001), rumenic acid (C18:2c9t11, CLA) (0.81 vs 0.78% FA;
p=0.008), and ALA (0.47 vs 0.33% FA; p < 0.0001). At sensory
level cheeses from CL diet were more appreciated (5.7 vs 4.9;
p=0.001), showing greater color intensity (4.6 vs 4.1;
p=0.013), smell (6.0 vs 5.2; p < 0.0001) and buttery flavor
(5.1vs4.5;p =0.001). No difference due to storage time were
observed. In summer the cladodes may represent a valid fresh
by-product integration, contributing to increase the bioactive
molecules in cheese as well as the liking of consumers.
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Chicken is the first meat consumed worldwide, due to their
higher nutritional quality, even if recent studies demonstrated
that many differences exist in poultry meat quality due to the
dietary strategies, rearing systems and genotypes. At this
regard, many indexes, able to estimate and compare its nutri-
tional characteristics, have been designed, mainly referred to
lipid composition. The definition of ‘healthy’ meat regards
both the lipid amount and lipid-compounds. The aim of the
present research was to apply a novel quali/quantitavive
Healthy Fatty Index (HFI) to possibly discriminate the meat
nutritional quality of different slow-growing chickens reared
outdoor to provide a useful evaluation of the best ‘nutritional
traits’. One hundred chicks/strain of both sexes were used:
Italian crossbhreed Robusta Maculata x Sasso (CB), Lohmann
Dual (LD), Necked neck (NN) and Red J (RJ). Chickens were
reared in pens (2 pens/strain) with an indoor (0.10 m*bird)
and outdoor (4 m%*bird) area. The animals fed ad libitum the
same starter and grower diets. At 81 days of age, 15 chickens/
pen were selected and slaughtered. The breast and thigh mus-
cles were excised from the carcasses, sampled, and stored at
-20°C till fatty acids evaluations by GC-FID (mg/100 g). The
total lipid content was also quantified by AOAC method. The
HFI was determined as follow: ((MUFA x2) + (n-6 x4) + (n-3
x 8) + (n-3)/(n-6))/(SFA + (MUFA
x0.5) + (n-6 x 0.25) + (n-3 x 0.125) + (n-6/n-3)). The results
showed big differences in fat content in both meat cuts, in
particular RJ had the higher fat content of thigh (17.27% of
f.m.) than others, and the lowest breast one (3.23%). LD
exhibited the significant higher breast fat content (5.80% of
f.m.) than other genotypes. Interesting results were obtained
in thigh meat: HFI showed better values in LD chickens than
others (10.21 vs 8.55, 8.45 and 8.00, respectively in CB, NN
and RJ). In conclusion, the contemporary inclusion of fat con-
tent and the lipid profile of meat had a relevant impact in
discriminating the nutritional quality of poultry meat from
different genetic strains.
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Polycyclic Aromatic Hydrocarbons (PAHs) are very important envi-
ronmental pollutants which can contaminate several types of food.
Their presence in specific foodstuffs can also be due to particular
cooking practices (i.e. grilling). PAHs are mutagenic and carcino-
genic, thus the European Union and the US Environmental Protection
Agency (EPA) added these compounds in the priority list of pollut-
ants, so that their presence in food must be steadily monitored. In
Europe, the Regulation (EU) No. 8352011 establishes maximum
residue levels (MRLs) for PAHs in food products.

Due to their presence also at very low levels, the analytical
determination of PAHs requires high method sensitivity and
selectivity. The aim of this study was the optimization and val-
idation of a novel analytical method for the detection and quan-
tification of 4 PAHs (benzo[a]anthracene, chrysene, benzo[b]
fluoranthene, benzo[a]pyrene) in baby food, based on GC-MS/
MS. Different extraction/purification methods and several
detection parameters were compared in order to optimize
method sensitivity by means of GC-MS/MS.

The full dataset was evaluated by comparing data using Box Plot
which is a very useful tool of graphic representation used for
managing quantitative data and to optimize analytical methods.
In this regard, the capability of comparing many distributions in
the same graph, highlighting the most significant characteristics
such as symmetry, range, variance and possible outliers can be
considered as the main strength of such tool.

Validation parameters such as specificity, linearity, LODs and
LOQs, precision, recovery and ruggedness were determined. From
the tests carried out, it was found that the method is very sensitive,
reaching concentrations up to 100 ng kg-!. Indeed, the LODs and
LOQs were in the range 58108 ng kg~! for chrysene and benzo[a]
pyrene, respectively. The accuracy parameters were satisfactory,
in accordance with Regulation N° 183/2011, in terms of both CV%
(<6.5%) and recovery percentage (in the range 73-110%).

In conclusion, this method optimization allowed the development
of a very sensitive and accurate analytical method for the detec-
tion of 4 PAHs in baby food which particularly need the assurance
of chemical contaminants absence.
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Protein genetic variants of goat milk have been studied for more
than 40 years and it is known that o,,;-CN presents a remarkable
variability that is also connected to different level of synthesis.
In fact, dairy goats can present a low, medium or high a,;-CN
content connected to more than 10 different genetic variants
influencing the expression of this protein fraction. These genetic
variants affects both the milk composition and the coagulation
properties. In fact, fat globule size and the presence of the polar
lipids varies based on a,-CN content; larger fat globule and low
polar lipids are connected to high amount of this protein. Several
studies reported a correlation between the milk coagulation prop-
erties and o,;-CN content, with shorter coagulation time in the
presence of low level but firmer curds in conjunction with high
level. Recently, protocols for manufacturing high moisture moz-
zarella from goat milk have been developed, but no investigation
has been performed on the stretching behaviour of goat milk in
comparison with cow milk. The present work resumes the out-
comes of a study carried out in Apulia and Basilicata Region,
aimed at finding goat milks with different profiles of o.,;-CN and
evaluating the stretching properties of the curd derived there-
from. Electrophoresis was used for casein characterization and
Texture Profile Analysis (TPA) for evaluating the stretching prop-
erties. More than 30 milk samples were collected and three of
them used for the cheesemaking trials al laboratory level. The
results of TPA revealed significant differences in the stretching
properties in connection with the o.;-CN profile. This study shed
light on the stretching properties of goat milk and could be useful
for dairy manufacturers for standardizing the protocols for the
production of goat pasta filata cheeses.
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The survey was developed to characterize mineral composition
in colostrum, milk, and blood of Sarda dairy ewes, and to deter-
mine the mineral content of fed and soil. Samples were col-
lected from a representative sample of animals from eight
sheep dairy farms in the North-West of Sardinia (Italy) from
the parturition to the end of lactation every forty-five days.
Fat, proteins, seven among essential and toxic minerals, and
total antioxidant capacity were measured in colostrum and
milk samples. Minerals were also measured in blood. Data
showed that the levels of almost minerals varied among farms.
Higher levels of selenium (Se), zinc (Zn) and copper (Cu)
were found in colostrum compared to milk. The seasonal evo-
lution evidenced a peak of Se, Zn and Cu at the beginning of
lactation and then decrease due to the reduction of supple-
mentation with concentrates associated to the decrease of
production level of animals. The content of manganese peaked
during spring. The toxic minerals followed two different path,
lead (Pb) peaked at the beginning of lactation and then
decreased markedly instead cadmium followed the opposite
trend; in all lactation phase the values were below the upper
limit indicated by the EU in milk products. The nickel content
in blood showed no defined trend during lactation. The min-
eral composition of dietary ingredients determined in differ-
ent farms is the partial explanation of mineral concentration
observed in milk and blood. The level of toxic element Pb is
markedly lower than the established for soil Pb hazard level.
This study provided new information on the mineral quality
of milk in Sarda dairy sheep. Further studies are necessary to
create the mineral map of soils in Sardinia, to identify rapid
and cheapest methods for determining minerals in milk, and
to study the role of dietary supplements in determining min-
eral concentrations in blood and milk.
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Consumer interest in healthier and eco-friendly foods is driving
towards feeding strategies that can reduce the environmental
impact of livestock production while ensuring high-quality prod-
ucts. We assessed the effects of including hemp oil extraction
residual cakes in a laying hen diet on eggs’ fatty acid (FA) profile
and sensory quality over the shelf-life. The trial was performed
at a farm raising Lohmann White hens under organic free-range
system. One hundred 18-week-old hens (1.550 + 120 g LW) were
assigned to two treatments (2 pens of 25 birds/treatment), con-
sisting of a commercial concentrate diet (Control), and 70% of
the same concentrate integrated by 30% of hemp cake (Hemp).
After 3 weeks from the start of the trial, the whole production was
collected over 10 consecutive days and one-third were immedi-
ately analyzed (time 0), while the other two-thirds were stored
at 4 °C for 14 and 28 d. For each time, FA profile of yolk (4 eggs/
pen), sensory profile (30 eggs/diet), by quantitative descriptive
analysis, and consumer liking of hard-boiled eggs (100 eggs/diet)
were assessed. Data were analyzed by GLM ANOVA, with diet and
storage time as the main effects. At time 0, no effect of diet was
found for saturated FAs. Monounsaturated FAs were higher (p < 0.05)
in Control eggs, particularly oleic FA (38.2 vs. 30.5%, for the
Control and Hemp, respectively), while an opposite trend
(p>0.001) was observed for polyunsaturated FAs (PUFAs), mainly
linolenic (19.5 vs. 24.3%), o.-linolenic (0.8 vs. 1.5%) and docosa-
hexaenoic (1.4 vs. 2.2%) FA. However, PUFA in Hemp eggs
decreased (p <0.05) at 28 days after laying to a value almost like
that of the Control. Sensory quality was little affected by the diet,
only pastiness was rated lower in Hemp eggs (p < 0.01) possibly
related to the higher content of PUFA. For both diet, storage for 28
days reduced opacity (p < 0.01) and increased flavor (p < 0.001),
while odor showed a different (p < 0.05) trend in the two diets,
increasing in Hemp eggs and decreasing in Control eggs. The con-
sumer panel perceived no difference between the diet except for
texture, which tended to be more liked (p < 0.10) in Hemp eggs,
suggesting that the difference in pastiness identified by the sen-
sory panel was also perceived by consumers. Overall, hemp cake
can improve the FA profile of eggs, in terms of PUFA and o.-linolenic
FA, without adverse effects on the sensory quality of eggs, but this
nutritional quality tends to decline over the shelf-life.
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The present study aimed at deepening the knowledge on the impli-
cations of the connective tissue components in the development of
growth-related abnormalities affecting broilers Pectoralis major
muscles (PM) with special reference to the wooden breast (WB) and
spaghetti meat (SM) conditions. In fact, although with antithetical
features, alterations in the connective tissue are among the distinc-
tive traits of these abnormalities which are respectively characterized
by an extensive accumulation (up to fibrosis) (WB) and a progressive
rarefaction (SM) of the interstitial connective tissue composing the
perimysial septa. For this purpose, 3h post-mortem 15PM were
selected from a homogenous batch and grouped according to their
phenotype as unaffected (NORM), or severe WB or SM cases (5/
group). Total glycosaminoglycans (GAGs) were quantified along with
the proportion of soluble and insoluble collagen. Then, collagen type
111, selected due to its association with muscle regeneration, was
isolated and its amino acid composition assessed by HPLC method.
Data were analysed by one-way ANOVA considering the phenotype
(NORM, WB, SM) as main effect and, when significant, means were
separated by Tukey-HSD test. All statistical differences were consid-
ered significant at a level of p <0.05. Overall, the findings obtained
in this study evidenced that the occurrence of growth-related abnor-
malities remarkably affects the connective tissue components within
the PM. In fact, if compared to NORM and SM, a 3-fold increase (p
< 0.001) in the concentration of GAGs was found in WB thus sug-
gesting an increased deposition of extracellular matrix. In addition,
significant differences (p < 0.01) were observed for both insoluble
and soluble collagen content among the groups. In detail, the last
was found to be significantly higher (p < 0.01) in WB in comparison
with NORM (0.73 vs. 0.58%) whereas SM exhibited intermediate
values (0.65%). Remarkable differences were also observed between
WB and SM in most of the amino acids composing collagen type II.
In detail, among the others, if compared with SM, a significantly (p
<0.01) higher amount of glycine and proline was found in WB along
with a concurrent increase in the concentration of hydroxyproline
(+63%) and hydroxylysine (2-fold) whereas NORM exhibited inter-
mediate values. In conclusion, these findings seem to suggest a key
role of the extracellular matrix composition in differentiating WB
and SM conditions.
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Little is known about the complex cheesemaking process from dairy
ewes due to difficulties in milk sampling and in producing high num-
ber of model cheeses at individual level. Though, individual infor-
mation is fundamental to characterize local populations, guarantee
breeds conservation and increase farmers’ profit. The objectives of
this study were to: (i) investigate the variability of cheesemaking
traits of sheep milk, (ii) assess the effects of season, stage of lacta-
tion and parity, and (iii) compare two breeds (Comisana and
Massese) for their cheesemaking ability. The individual milk of 720
ewes from the breeding center of the Italian Sheep and Goat Breeders
Association was sampled once between November and April. Milk
composition (fat, protein, casein, lactose, total solids) was deter-
mined by using an infrared analyzer; cheese yield (%CY) traits and
the recovery of nutrients in the curd (%REC) were measured by using
the 9-mL milk cheesemaking assessment (9-MilCA) procedure. The
following traits were determined for each ewe: three %CY (fresh
cheese, cheese solids, and cheese water), and four %REC traits (fat,
protein, total solids, and energy); two theoretical %CY traits (74-%CY;
fresh cheese and cheese solids) and the related cheesemaking effi-
ciencies; three daily cheese yield (dCY) in fresh cheese, cheese
solids, and water retained in the curd. Among the factors affecting
the variability of cheesemaking traits, the breed was the most import-
ant. Comisana ewes had greater values of %CY traits, recovery of
solids and energy, and dCY traits compared to Massese. Days in milk
were also significant, showing higher values of almost all the chee-
semaking traits towards the end of the lactation, except for the recov-
ery of fat and protein. Parity affected the dCY traits, with the lowest
productions for the primiparous vs pluriparous ewes. In contrast,
cheesemaking efficiency traits were the worst in the secondiparous.
The interaction between breed and parity showed opposite trends
among the two breeds for %CY in solids and the recovery of this
component in the curd, while season affected only %CY in solids.
These results underlined the importance of the animal-related fac-
tors in the cheese-making process and that the collection of
cheese-making traits at individual animal level is fundamental to
characterize local populations, and to provide innovative tools for the
conservation of the biodiversity and the sustainability of farming
systems in marginal areas.
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Sulla (Hedysarum coronarium) is a biennial culture belonging to
Fabaceae family, which originates from the western Mediterranean
area. Sulla is an interesting culture for its adaptability (for exam-
ple it grows in clay-rich soil, even if it cannot withstand too cold
temperatures) and its chemical-nutritional characteristics. In the
last period the condensed tannins content of Sulla has aroused
great interest for their antioxidant properties. On the other hand,
large amount of condensed tannins in the diet of animals can
have some anti-nutritional effects. The ability of fresh Sulla in
affecting positively the production of milk is well recognized.
However, pedo-climatic conditions of the Mediterranean area
require studies on its conservation; two possible conservation
techniques are hay harvest or dehydration.

This experiment is the first part of a study that compares the use
of fresh Sulla and preserved Sulla in the diet (dehydrated or hay).
Results of this study concern the comparison between a fresh
Sulla based diet and a clover-based diet. The aim of this study
was to verify potential differences in animal products, in partic-
ular milk and cheese.

The study was carried out in a farm of Pisa Province (Italy) on
12 multiparous Massese ewes. Animals were randomly allotted
in six boxes fed two different diets (S, Sulla and C, clover) in a
partial 3 x 2 latin square design. Each experimental period lasted
two weeks; one for the adaptation and one for the experimental
period.

A part of milk sampled at the end of each experimental period
was used to produce cheese. To evaluate the effect of aging, the
cheeses obtained were aged two different times, 20 and 40 days.
Proximate and fatty acids composition was analyzed on all
samples.

Results showed that diet significantly affected fatty acids com-
position and in particular the content of rumenic acid (C18:2
¢9t11, RA) and alpha-linolenic acid (C18:3 n-3, ALA), being RA
higher in C, and ALA in S.

RA is produced during the bacterial lipid bio-hydrogenation and
in tissues thanks to the stearoil CoA desaturase which converts
vaccenic acid (C18:1t11, VA) in turn produced in the rumen
bio-hydrogenation. Conversely, ALA is one of the most bio-hydro-
genated fatty acid which gives VA.

Thus, our results could be attributed to the influence of polyphe-
nols of Sulla on microbial communities of the rumen.
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The presence of clostridial spores in ewe’s milk could represent
an emerging problem due to several factors related to climate and
herd management changes. The proteolytic or lipolytic activity of
these bacteria are often responsible for reducing the shelf life of
dairy products, so the reduction of milk microbiological contam-
ination is essential. Thus, the use of methods to reduce the num-
ber of bacterial endospore-forming agents in raw milk can be
used to extend the shelf life of pasteurized milk and reduce the
technological problems of dairy products.

Bactofugation (BF) is a method based on the use of a high-speed
centrifuge designed to remove bacterial spores from milk at high
temperatures. Many studies have evaluated the use of this tech-
nology only to reduce bacterial spores and have reported its effi-
ciency in reducing gram-negative bacteria, mainly for cheese
production. On the contrary, little is known about the effects of
BF on the quality of dairy products, especially in ewe’s milk. So,
the aim of this work was to verify the effect of BF of raw milk
contamination and its quality. Moreover, the effect of this tech-
nological application on the cheesemaking properties was veri-
fied. A total of 380 raw milk stored in individual bulk tanks was
considered from 2018 to 2022. The bactofuge had a centrifugation
speed of 10,000 x ¢ with a continuous flow, which ranged between
7000 and 12,000 L/h. The efficiency of reducing level of bacterial
spores was evaluated in relation to the starting bacterial load
level and applied flow rate. About the cheesemaking process, the
chemical-nutritional and organoleptic quality of cheeses pro-
duced with bactofuged and no-bactofuged milk was also evalu-
ated. The BF treatment reduced the spore level by 80%. This
reduction is significantly influenced (p < 0.01) by the level of
bacterial load. High levels of contamination were associated with
higher reduction efficiency. With spore levels below 1500 MPN/L
the efficiency is 77%, compared to 83% in milk with more than
4500 MPN/L. Conversely, no significant differences were observed
in relation to the extent of treatment. BF did not lead to signifi-
cant changes in the composition of the milk, except for the reduc-
tion in the level of somatic cells (=10 times). In conclusion, BF
improved the quality of the milk from a bacteriological point of
view, without compromising the qualitative dairy properties
during the production process.
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Dry-cured ham is one of the most important Protected
Denomination of Origin (PDO) products in Italy and is charac-
terized by a long duration of ripening. There are few studies that
describe the microbiome of Italian dry-cured hams, despite the
fact that the microbiome of hams undergoes significant changes
as they ripen. The current study aimed to examine the microbi-
ome of 40 hams after a year of curing. The hams were produced
from pigs that were fed a variety of diets high in crude protein.
Near the femoral artery, where microbial changes may mainly
take place, samples weighing between 4 and 6 g were taken from
each ham. DNA was purified using a magnetic bead based DNA
purification kit and an automated platform (Biosprint-96,
Qiagen). Thermo Fisher Scientific 16S Ion Metagenomics Kit
protocol was used for library preparation. This kit involves the
amplification, in two separate PCR reactions, of the V2, V4, V8,
V3, V67, and V9 regions. Sequencing was carried out in an lon
GeneStudio S5 apparatus using the lon 520 chip kit (Thermo
Fisher Scientific). From the 40 hams, 5502 amplified sequence
variants were found, which corresponded to 34 phyla, 90 classes,
185 orders, and 257 families. From the analysis of relative abun-
dances, we identified the three most prevalent phyla in the data-
set under study as Firmicutes, Actinobacteria, and Proteobacteria.
The Firmicutes phylum, which was particularly represented by
the genus Tetragenococcus, was found to be the most prevalent.
The two halophilic species Tetragenococcus koreensis (35%) and
Tetragenococcus halophilus (8%), which are typically observed
in fermented foods like cheese and sausages, were the most fre-
quently seen in our samples. Only 0.5% of all bacteria belonged
to the Burkholderia genus (Betaproteobacteria) which encom-
passes also species that could have pathogenic traits for humans
and animals. These findings show the possibility to track poten-
tial pathogens during maturation as well as the low overall vari-
ability of the ham microbiome, which resulted typically composed
by salt-resistant species.
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feed efficiency and greenhouse
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Holstein young bulls
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Livestock farming, especially in the dairy industry, accounts for
about 50% of GHG of the primary sector. Genetic selection can
contribute to reduce its environmental impact. Such selection
can be applied directly using breath measurements, but also
using indirect indicator traits related to feed efficiency. Purpose
of this study is to estimate genetic parameters to verify the fea-
sibility for direct or indirect selection for GHG reduction in Italian
Holstein population. The animals involved were 218 young Italian
Holstein (genotyped) bulls, candidates to artificial insemination
in Italy. Methane and carbon dioxide emissions were collected
using the GreenFeed system (C-Lock Inc., Rapid City, SD, USA);
feed intake and feed behaviour data were collected using the
Roughage Intake Control system (RIC, Hokofarm Group,
Marknesse, The Netherlands); biometric measures were collected
by qualified and trained technicians. Growth traits showed the
largest estimates of heritability, close to 0.40, while RIC derived
traits ranged from (.167 to 0.306 and emission traits ranged from
0.241 to 0.480. Genetic correlations between growth, RIC and
GreenFeed traits were moderate to strong, ranging from 0.60 to
0.99. Results suggest that selection indexes can be estimated in
order to reduce GHG emissions without compromising growth,
body condition, height and feed intake.
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This study assessed the environmental footprint of the heavy pig
production system in Northern Italy, through a Life Cycle
Assessment cradle-to-farm gate model, in order to identify prac-
tices along the production chain (breeding, post-weaning and
fattening phases) possibly associated with the environmental
footprint of herds. Data originated from 18 farms (8 breeding
farms — 1052 576 sows, 30.1 + 3.8 weaned piglets/sow per year
— and 10 fattening farms — 3522 + 1996 places, 170 + 8 kg body
weight (BW) at the sale with 181 + 13 days/production cycle). For
each farm, data on animal and manure management, feedstuff
production, and use of energy sources were collected as an annual
average. The functional unit was 1kg BW sold. Global warming
(GWP), acidification (AP) and eutrophication (EP) potentials and
land occupation (LO) were considered as impact categories.
Partition of impact between sows and piglets was based on an
economic allocation method. Impact values per production phase
were analyzed with linear models to test the effects of farm man-
agement (farm size, feed self-sufficiency), ration composition
(protein and phosphorus content) and animal responses (weaned
piglets/sow/year, replacement rate, average daily gain, feed con-
version ratio) variables. The production of 1kg BW (cradle-to-
farm gate) was associated with the emissions of 2.94 +0.36 kg
CO,-eq (GWP), 55.6 £5.6 g SO,-eq (AP) 22.3 £3.0g PO,-eq (EP)
and the occupation of 3.49 + 0.84 m%y (LO) on average. Manure
management and feed production significantly contributed to all
the impact categories and for all the production phases. Farm
management traits tenderly affected only the fattening phase:
increasing farm size was associated with increasing GWP and
increasing self-sufficiency with lower AP and EP. The dietary
composition had a very low influence on the impact categories.
Increasing productivity (weaned piglet/sow and year) was asso-
ciated with lower GWP values in the breeding phase. Productivity
gains (average daily gain and feed conversion ratio) seemed to
mitigate all the impact categories in the post-weaning phase but
not in the fattening one. In conclusion, the farm systems inves-
tigated showed good performance and low variability in terms of
impact values. Differences in management practices among
farms were limited and slightly associated with differences in
emissions. Therefore, new mitigation practices for lowering the
environmental footprint of such production systems need to be
explored.
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nitrate as a rumen methane
reducer
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Nitrate can be used in ruminant rations as an electron (H*)
acceptor to reduce methane (CH,) production and as a non-pro-
tein nitrogen source. However, this additive has a possible toxic
effect (e.g. methemoglobinemia) and for this reason, has to be
added at minimum safety dosages in diets. /n vitro tests can be
used to safely investigate a wide range of dosages before in vivo
applications. Therefore, the work aims to study the efficacy of
progressive inclusion levels of sodium nitrate (NaNO,) as an
anti-methanogenic additive. The in vitro fermentation system is
composed of eight 500 mL bottles equipped with an infrared gas
analyzer for continuous CH, assessment. Each bottle was filled
with buffered rumen fluid (ratio 1:2) and 3.3 g of a dry substrate
and subsequently was hermetically closed and immersed in a
water bath at 39 °C for 48 h. Four NaNO, dosages to supply a final
concentration of 2.5, 5.0, 7.5, and 10% of NO, on a dry matter
basis were tested during four fermentation runs. For each treat-
ment, a corresponding control with comparable levels of sodium
and nitrogen was achieved by the addition of urea and sodium
chloride.

NO, addition has reduced CH, yield in a dose-dependent response.
Compared to controls, the 10% and 7.5% inclusion levels demon-
strated a significant impact up to 48 h of fermentation (149 vs
276 mL and 217 ps 273 mL, p < 0.01). The inclusion level of 5%
showed a significant decrement in CH, production (195 vs
222 mL, p < 0.05) until 24 h while the lowest dosage demonstrate
a significant effect only in the first 12 h (158 vs 173 mL, p < 0.05).
Considering the total gas, the high inclusion levels (10 and 7.5%)
showed a significant reduction to relative control (1118 vs
1381 mL and 1264 vs 1387 mL respectively, p < 0.01) while the
lower levels of additive (2.5 and 5%) did not affect the total pro-
duction after 48 h of incubation. The pH, ammonia, and protozoa
counts in the fermentation fluid showed no difference between
treatments at the end of fermentation.

A linear regression study between CH, production and progres-
sive NaNO, dosages at different time points allowed to predict a
CH, decrement of around 5% after 6h of fermentation for the
addition of 1% of NaNO3.

In conclusion, the study demonstrated that NO, included at a level
considered safe (e.g. around 1% of DM) significantly reduced
CH, yield without affecting fermentation patterns.
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The aim of this study was to estimate the net carbon footprint
(Net-CFP) of suckling lamb production considering farm'’s soil
carbon (C) sequestration. Six semi-intensive (SI) and six
semi-extensive (SE) dairy sheep farms located in Sardinia region
were surveyed. Information about flock size, inputs used, pur-
chased feeds, diesel and electricity uses of the last 5 years (from
2016 to 2021) were collected. Data were analyzed by the Tiers 1
and 2 IPCC (2019) equations in a cradle to farm gate perspective.
The emissions considered were: enteric methane (CH,), CH, and
nitrous oxide (N,0) from manure management, carbon dioxide
(CO,) from diesel and electricity uses, and CO, from purchased
and on-farm feeds. Greenhouse gas emissions (GHG) were
expressed in CO, equivalent units to account for global warming
potential of each gas, assuming a 100-year time horizon. The
GHG emissions related to suckling lamb production were obtained
by an economic allocation approach. Net-CFP was obtained as
the difference between total GHG emissions and total soil C
sequestration potential and dividing them for the functional unit,
defined as 1kilogram of live weight sold (LWS). On average, SI
and SE farms had 504 +240 (mean + SD) and 1386 + 280 heads,
respectively. The total area was 50 +28 ha in SI and 135+ 38 ha
in SE farms. The number of suckling lambs sold per year were
335+164 and 1129 + 213 for SI and SE farms, respectively. The
CFP was 7.96 and 7.68 kg CO,eq per kg of LWS in SI and SE farms,
respectively. The impact was primarily affected by enteric CH,,
accounting for 53% in SI and 57% in SE farms, respectively. When
soil C sequestration potential was considered, a Net-CFP of zero
emissions per kg of LWS was observed in all 12 farms. In conclu-
sion, the inclusion of soil C sequestration balanced the emissions
achieving the C neutrality. The C credits accumulated over the
suckling lamb production could be allocated to the other produc-
tions to cover, even partially, the emissions associated to milk
and wool.
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Effect of THI on milk composition
and fatty acid profile of Sarda
dairy sheep
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YARPAS, Sassari, Italy

The increase of global temperature is one of the main effects of
the environmental impact related to the anthropogenic activities,
and it represents an important challenge for the animal produc-
tions. THI, an index combining ambient temperature and relative
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humidity, is used as indicator of heat stress on animals. Animals’
health and performance are negatively correlated with the
increase of THI, however the mechanisms involved are still
unclear. The aim of this study was to evaluate the effect of THI
on milk composition and fatty acid profile (FA) of Sarda dairy
sheep. For this purpose, 865 individual milk samples from 47
farms were analyzed with Fourier transform mid-infrared spec-
troscopy for milk components, and with gascromatograph for FA
profile. Data were analyzed with a mixed linear model that
included days in milk (DIM) classes, parity, lambing month (LM),
THI classes and the interaction DIM x THI classes as fixed effects,
with farm as random effect. Four THI classes were created accord-
ing to the quartiles of the distribution of this parameter, with the
first quartile representing the lowest values. Almost all the con-
sidered parameters were affected by DIM and THI (p < 0.05). DIM
and THI influenced fat concentration, while protein concentration
varied, increasing, only among the DIM. Lactose was influenced
by the interaction DIMXTHI: the lowest values of lactose were
found at the highest THI values within each DIM class. Long-
chain FA were affected by THI and increased with the raise of the
THI; short-chain FA were influenced both by DIM and THI, and
they decreased with the increase of the THI, according to the
reduction of the synthesis of ex novo FA during heat stress. C18:0
was affected only by THI and the highest values were found with
high values of THI. Unsaturated FA, such as C18:1 cis9, C18:1
trans11, C18:3 n3 and CLA cis9, trans11, were influenced by the
interaction DIMxTHI. Within the same DIM, C18:1 cis9 kept the
highest values with the highest THI, whereas C18:1 transll,
C18:3 n3 and CLA cis9,trans11 achieved the highest values with
the lowest THI. The results of this study evidenced that milk
quality is influenced by interaction between DIM and THI. Some
important FAs, whose concentration is associated with high milk
quality, are affected by THI and, for this reason, a good manage-
ment of the animals during the hot season and the selection of
resilient animals could contribute to increase the milk quality.
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Methane emission pattern in
dairy cows evaluated in
automatic milking system
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Enteric methane is mainly generated in ruminants during enteric
fermentation to remove CO, and H, from the rumen. With the
development and implementation, in the last few years, of new
smart sensors for accurate CH, emissions prediction in precision
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livestock farming, new scenarios are opening up. However, it is
well known that these emissions are subject to significant vari-
ability, in particular, due to the individual production, the diet,
the hour of sampling, and the cows’ activity. Aim of this experi-
ment was to study the enteric methane emissions during the
automatic milking by a portable laser detector in dairy cows. 40
Italian Holstein dairy cows were enrolled for the trial (lact n°
2.07 +1.04, DIM 133 +65), they were tied in five groups of eight
cows each and completely adapted to the tie stall area (one week).
The DMI was monitored and TMR diet was kept constant. Cows
were milked a specific time point 6 am (Morning), 2pm (after-
noon) and 10pm (night). As the milking group was only 8 cows
the maximum waiting period before the milking was 50 min.
Methane was measured for each cow during the last 3 milkings
before group change. The laser was pointed at the cow’s muzzle
during the whole milking and while the cow was eating the sup-
plementary concentrate. Data was collected in ppm/m and trans-
formed in grams/day. Statistical analysis was performed with a
mixed model. Results shown a methane production of
94.21 +26.60 ppm/m (44.66 + 7.32 gr) at6 am, 110.89 +42.77 ppm/m
(49.24+£11.76gr) at 2pm, and 9.82+44.36 ppm/m
(48.95+12.20 gr) at 10 pm, (p =0.24). A significant effect of the
cow was found (p=0.05). Average methane predicted was
314.92ppm/m (142.85 gr/day), a lower value than what was
expected (over 300 gr/day). This could be related to the time of
measurament and the cow’s activity (milking and eating the sup-
plementary feed). To our knowledge no data are present in cows
during these activities. It is also important to highlight that the
inter-cows variability was greater than the inter-milkings/hour
variability. We could suppose that cows during the milking time
have quite constant methane production, with less interference
related to fermentation pattern and/or rumination activity. We
can conclude that the milking time could be used as a reference
time point to measure methane emissions through portable
devices. Future perspectives could evaluate the methane produc-
tion during the milking in cows exposed to feed additives devel-
oped to reduce methane emissions.

0293

Predicting enteric methane
emission of dairy sheep using
milk fatty acid profiles

Fabio Correddu, Giordana Cadau, Silvia Carta, Alberto
Cesarani, Michele Congiu and Nicola Macciotta
Dipartimento di Agraria, University of Sassari, Sassari, Italy

The quantification of methane emissions by livestock plays a
pivotal role in setting mitigation strategies in a scenario of cli-
mate change. Being the direct measurement of this phenotype
expensive and difficult, several equations have been developed
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for its prediction. Milk fatty acids (FA) profile represents one
promising proxy for the prediction of enteric methane (CH,) in
dairy species. To date and according to our best knowledge, no
equations are available in literature for dairy sheep. The aim of
this work was to estimate and evaluate the methane emission of
dairy sheep using prediction equations originally developed for
dairy cattle. Data of milk FA profile of 993 Sarda dairy ewes were
used. The methane emission was estimated in terms of methane
yield (MY, CH, g/kg DMI) and methane intensity (MI, CH, g/kg
FPCM) using 9 equations developed for bovine milk: 6 for MY and
3 for MI. The correlations among the two estimated CH, values
and milk composition and FA were analyzed. Mean values of MY
obtained from the considered equations were very similar among
them, ranging from 19.4 to 20.4 g/kg of DMI. Those of MI ranged
from 15.1 to 21.0g/kg of FPCM. Means values of MY and MI,
obtained by the means of all considered equations per each ani-
mal, were 19.9 and 18.7, respectively, in agreement to previous
reports on direct measurements in sheep. The value of MY cor-
responds to 9-10kg of methane emitted per ewe per year, in
agreement with the IPCC and other previous estimates. The
methane emissions were positively correlated with milk fat and
negatively with milk yield, and lactose. The methane emission
was negatively correlated with short-chain FA with almost all the
trans isomers of C18:1 and C18:2 (including isomers of conju-
gated linoleic acid, CLA), arising from the biohydrogenation of
polyunsaturated FA (PUFA), and with several PUFA belonging to
the n-3 family. Positive correlations were found with medium and
long-chain saturated FA, with several odd and branched-chain
FA, monounsaturated (cis isomers) FA, and some PUFAn-6. In
conclusion, prediction equations for bovine can be advanta-
geously used also in sheep. The pattern of correlations confirms
the metabolic pathways shared by the enteric methane and milk
FA and highlights a desired positive correlation between reduc-
tion of methane emission and increase of milk quality, in terms
of beneficial FA concentration.
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Carbon footprint is an indicator of environmental sustainability
quantifying the greenhouse gas (GHG) emissions generated by
the individual or collective activities.
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Two dairy farms located in Foggia province (CaseStudyl, CS1;
CaseStudy2, CS2) both raising Mediterranean buffaloes (B) and
crossbred Italian Friesian cows (C) with different management
systems (intensive vs. extensive) were studied to investigate the
impacts of milk production. Data about herd characteristics (live
weights, mortality, fertility, production), diets composition, and
manure management of dairy buffaloes (n =136 vs.n =78, CS1B
and CS2B respectively) and dairy cows (n=44 vs. n=31, CS1C
and CS2C respectively) were collected to evaluate the GHG emis-
sions on a year basis according to FAO assessment model
(GLEAM-i ver 1.9, https:/www.fao.org/gleam/resources/en/).
Considering the global warming potential (GWP) of buffalo farms,
the more extensive system in CS2B was found less impactful than
the intensive CS1B, showing —33.7% of total GHG emissions
(expressed as kg CO,-eq/year) and —50.8% of total CH, (expressed
as kg CH,/year). Both feed intake (kg DM/year) and milk produc-
tion (kg/year) were lower in CS2B (-48.3% and —52.7 % respec-
tively), so that it resulted more impactful (+42.5%) when milk
emission intensity (kg CO,-eq/kg protein) was considered. The
total N,O emission (kg N,O/year) was +56.7% in CS2B due to the
different manure management.

Regarding the dairy cow farms, CS2C was found less impactful
in terms of both total GHG and CH, (-21.1% and —37.5% respec-
tively) emissions. Feed intake and milk production were lower
in CS2C (-32.4% and —36.9% respectively), resulting the milk
emission intensity higher (+25.8%) than in CS1C. Consistently
with emissions in buffalo farms, the total N,O emission was
higher (+56.6%) in the extensive system.

Data processing suggested that GHG emissions were closely
related to feed production practices, diet composition and manure
management in the different farms. On this regard, formulating
diets that match the nutritional animal requirements, improving
feed digestibility and availability, introducing alternative protein
source or by-product, and implementing manure and animal
waste processing, could allow a more sustainable use of natural
resources, limiting the potential negative environmental impacts
while preserving farm remunerability.
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In Tuscany, cattle farming has over 85 thousand heads at the end
of 2020 and is part of a context of economic, environmental, and
social sustainability. However, it is also involving emissions of
climate-altering gases such as methane from enteric
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fermentation and nitrogen oxides, as well as nitrate leaching,
which comes from manure management. Therefore, a Tier 2
method was applied to model nitrogen emissions within the
Tuscan territory to estimate the environmental impact of cattle
farming. The method used IPCC equations and georeferenced
data adopting GIS software. The methodology started with the
collection of the provincial data (National Livestock Register
database) about the size, category, and age of the Tuscan bovine
population. Subsequently, the energy and protein requirements
in the ration for both, the dairy and beef category, were estimated
by using CNCPS equations. Holstein and Limousine were the
reference breeds for dairy and beef models, respectively. Basic
assumptions were made in adopting coefficients recommended
by the IPCC to estimate nitrogen losses of different manure man-
agement systems resulting from: (i) volatilization of ammonia
and nitrogen oxides caused by fermentation during manure stor-
age management; (ii) direct emission of nitrous oxide; (iii)
nitrogen leaching during the storage of livestock waste. The
results obtained, as an annual estimate of nitrogen losses, were
georeferenced by province. The basic coefficients or assumptions
of the model are estimated through the tables proposed for the
Tier 2 method or the bibliographic search of variables for the
characterization of a reference animal. The differences between
the Tuscan provinces are considerable for all the parameters
considered. For instance, N,0 emissions ranged from over 40%
in the province of Grosseto to just over 0.1% in the province of
Prato. This huge difference is proportional to the number of ani-
mals raised, mainly for meat, and to the surface area of the ter-
ritory covered. The aspect related to nitrogen leaching is
considered only as N that leaches into the soil or runs off during
manure storage at feedlots or outdoor areas. The part of N leached
at ground level as a result of field distribution is not covered by
the model but managed by the nitrogen balance at the farm or
territorial level. In conclusion, we note important differences
within the Tuscan territory, to be evaluated through diversified
sustainability indicators based on the variables considered.
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Predicted methane emission: a
new breeding value for the
Italian Holstein

Raffaella Finocchiaro, Ferdinando Galluzzo, Jan-thijs Van

Kaam and Martino Cassandro
ANAFIBJ, Cremona, Italy

Livestock farming is indirectly linked to GHG emissions, mainly
due to enteric fermentation. The livestock sector indirectly con-
tributes to GHG emissions through activities related to feed pro-
duction, manure spreading and storage, nitrogenous fertilizers,
fossil fuels consumption and deforestation. Methane and carbon
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dioxide from cattle emissions have been shown to be heritable,
providing the basis for applying genetic selection for their reduc-
tion. A national breeding program can provide a relevant contri-
bution to reduce greenhouse gas emissions. This study aims to
set up a methane emission (CH4) breeding value through an
indirect way starting from literature formulas. It is possible to
derive traits thanks to the availability of data from the national
milk recording system. For this preliminary study individual CH,
has been derived using literature algorithm expressed as ratio
of CH, and Energy Corrected Milk. The derived trait on average
is equal to 0.76 + 0.17 MJ/kg/d. A test-day repeatability model was
applied. Fixed effects were the herd-test-date (HTD), the inter-
action parity*stage of lactation and the interaction age at calv-
ing*parity. Random effects included cow with records (permanent
environment effect), animal and error. Parameter estimation has
been estimated on a subset of the Italian Holstein population
randomly extracted; procedure was repeated 3 times. Editing
resulted in cows with lactation stage between 5 and 365 days in
milk, with at least 2 test-day records and belonging to HTD classes
with a minimum of 3 contemporary animals. Sires were required
to have at least 5 daughters in 3 herds. Final data-set was 632,840
repeated records from 39,574 cows and 1434 sires. Pedigree
(76,268 animals) included individuals with records and their
ancestors up to 6 generations back. Heritability and repeatability
were 0.11 and 0.29, respectively. Genetic parameters were applied
to the entire test-day data-set in order to estimate breeding values
for the pCH4 index. The new breeding value will be standardized
with mean 100 and SD 5, as all functional ANAFIBJ indexes. This
work is performed in order to give a tool to encourage farmers to
start a selection for better environmental mitigation; the avail-
ability of direct phenotypes would be more effective; however,
these data collection is not cost and labor free. To overcome these
limitations, international effort is exchanging experience in
order to build up critical mass GHG data measured in dairy cows.
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The Water Footprint (WF) is a multi-dimensional indicator of the
amount of direct and indirect freshwater used to make a product
available. The WF comprises three water fractions (green, blue,
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and grey) specified geographically and temporally. This study
presents the preliminary findings of a cradle-to-factory gate WF
of Italian buffalo mozzarella cheese.

The farm production input data were collected directly from 10
dairy buffalo farms selected to represent the medium to large-size
central-southern Italy farms. Data related to buffalo mozzarella
cheese production were collected on-site from two cheese facto-
ries receiving the raw milk produced by the investigated farms.
The accounting methodology was based on a Life Cycle
Assessment (LCA) approach in compliance with the principles
established by the Water Footprint Network method for water
assessment. This study has also involved using a biogeochemical
process-based model (DNDC) to account for the green, blue and
grey WF components from on-farms soil cultivation. The refer-
ence unit involved in the study was 1kg of buffalo mozzarella
cheese evaluated at the cheese factory gate.

The average annual WF estimated, considering the farms and
cheese factories input data, resulted in about 7000 L water per
kg of buffalo mozzarella cheese with the following distribution
among the green, blue and grey fractions: 78%, 8%, and 14%,
respectively. The green WF was the most significant contributor,
especially for the share attributable to the extra farm feed bought
by the farmers, which was the prominent hot spot. Also within
the blue fraction, the extra farm feed was the main water-de-
manding driver, followed by the on-farm crop irrigation, animal
drinking water and, to a lesser extent, the cleaning of barns and
milking parlours, and the sprayed water used by the cooling sys-
tem. The grey component of the WF was almost equally shared
between the on-farm and extra-farm feed production. The cheese
factory had a marginal role in the overall mozzarella WE

Data regarding WF buffalo milk products are still scarce. However,
considering the rise of the buffalo population in Italy, especially
in the southern regions, the results from WF studies could support
the improvement of environmental policies and support farmers’
decision-making about enhancing water efficiency.

0496

Net carbon footprint of Sardinia
beef cow-calf system

Mondina Francesca Lunesu, Maria Francesca Caratzu,
Anna Nudda, Gianni Battacone and Giuseppe Pulina

Dipartimento di Agraria, Sassari, Italy

In Sardinia, cattle are raised mainly in agroforestry-pasture sys-
tems where herbaceous and arboreal species are simultaneously
grazed. These systems could capture and store significant quan-
tities of carbon (C) in biomass and soil contributing to decrease
the environmental impact of beef production. However, tree and
soil C sequestration potentials are not included in the majority
of carbon footprint (CFP) studies. Since livestock farms are part
of the agriculture sector that emits, but also absorbs CO,, the
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overall impact of a livestock supply chain process is given by total
balance of emissions and removals made by plants and farm soil.
Thus, the aim of this study was to estimate the Net-CFP of a
sample of 10 beef farms located in Sardinia. The selected farms
adopted the cow-calf grazing system with an open cycle to produce
6—8 months old calves for fattening. Purebred and crossbred
Sardo-Bruno, Sardo-Modicana, Angus, Blu-Belga, Charolaise and
Limousine were reared mainly on pasture. Data were collected
by interviewing the farmer for a complete life cycle inventory
(LCI) of cradle-to-gate farm production processes. The LCI
included information of the last 5 years, from 2016 to 2021.
System boundaries included: enteric CH,, CH, and N,0 from
manure, CO, from energy and fuel consumptions, CO, from pur-
chased and on-farm feeds emissions. Greenhouse gas emissions
(GHG) were expressed in CO, equivalent units to account for
global warming potential of each gas, assuming a 100-year time
horizon. Net-CFP was obtained as the difference between total
GHG emissions and total tree and soil C sequestration potential
and dividing them by the functional unit, defined as 1kilogram
of live weight sold (LW). The 10 farms had on average 38.0 £ 25.1 ha
(mean + SD) of natural pasture, 45.7 +41.1 ha of Meriagos (agro-
forestry pasture system like Dehesa E7.3 biotope), and
28.5 +34.5ha of annual grasses on 113.5+53.0 ha of total area.
On average, farms had 41 + 22 cows with 33 +19 calves sold per
year at 308 +80kg of LW and 9 months of age. Total emissions
were mostly related to the enteric CH, and on-farm feed emis-
sions. The inclusion of C sequestration lowered the emission
intensity achieving the C neutrality. In conclusion, C sequestra-
tion potential compensate emissions of extensive beef production
systems. The C credits accumulated in the cow-calf phase could
partially or totally cover emissions of the fattening phase, usually
carried out in farms where C sequestrations are limited.

0337

Product Environmental Footprint
(PEF) as evaluation tool of
environmental sustainability in
beef cattle farms

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

Dipartimento di Medicina Animale, Produzioni e Salute,
Universita degli Studi di Padova, Padova, Italy

Beef production plays a pivotal role in the Italian livestock
industry. Still, it contributes to environmental impacts, along
with traffic, domestic heating, industry, and energy production
sectors, especially in Northeast Italy, where air pollution is very
high because of the region's climate specificity and geograph-
ical position. The Product Environmental Footprint is a life cycle
assessment (LCA) based method to quantify the environmental
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impact of products suggested by the European Commission. The
LCA provides data from which we can separately review the
contribution of all impacts in different production stages, this
method is standardized and allows comparations among studies
and production systems. This study was financed by the Veneto
Region through the Rural Development Program 2014-2020,
within LOWeMEAT project, which was aimed to evaluate differ-
ent environmental impacts of the Italian beef meat production
chain. We estimated 16 different environmental impact catego-
ries of the current production system starting from data from
8 beef farms used as ‘reference farming systems’ for the
Northeast Italy beef sector. Those farms reared 400-2800 cattle,
mostly Charolais and Limousine purebreds imported from
France. The functional unit was 1kg of beef live weight at the
farm gate. The crops’ production phase, specifically the fertil-
izers’ use, and manure management, significantly contribute
to most impact indicators. The fattening phase is mainly
affected by diet composition and intake. Moreover, we estimated
the contribution of management interventions taken by farmers
aiming at improving farms’ environmental performance and
concluded that interventions such as precise fertilization of
crops and the adoption of automatic feeding systems did not
have a major contribution to decreasing climate change impact,
but they affect mainly the use of fossil and mineral resources.
The combination of precise fertilization, robotic feeding, and
manure digesters can decrease climate change impact by 20%.
Using a biogas digester significantly reduced fossil fuel impact
since farms contribute to energy production. PEF is a promising
tool for calculating farms’ environmental impact and giving us
important data to consider the benefits of different interven-
tions, but still needs improvements in the characterization of
some impacts e.g. renewable energy sources. The widespread
PEF uses will allow us to compare the environmental impacts
of EU production systems.

0542

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

Gustavo Martinez-marin?, Giovanni Bittante? and Hugo

Toledo-alvarado®

*DAFNAE, University of Padova, Padova, Italy

bDepartment of Genetics and Biostatistics, Faculty of Veterinary
Medicine and Zootechnics, National Autonomous University of
Mexico, Mexico City, Mexico

Environmental factors have a direct impact on milk production
and other traits, however, there is a lack of knowledge on mod-
eling of the effect of heat stress and the effect of genetics of cow.
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Therefore, the objective of this study was to analyze the impact
of heat stress (using a temperature-humidity index (THI)) on
milk production (kg/d), fat (%) and protein (%), considering the
effects of breed, herd, and parity. We used 55,412 test days records
of Holstein Friesian, Brown Swiss, Simmental and Crossbreed
cows, belonging to 106 herds located in 5 different provinces of
the Veneto region in Italy. We fitted linear models to assess the
fixed effects. Then, sinusoidal models were fitted to link the pro-
duction traits with THI using records of temperature (°C) and
relative humidity (RH%) of the different provinces. The param-
eters of the sinusoidal models were estimated using non-linear
squares functions with R and they were classified by months and
days in milk (DIM). All the fixed effects of the production models
were significant as well as the parameters of the sinusoidal model
(p < 0.001). Milk production presented a phase of increase
between the months of January to March and a decrease between
June to November with an amplitude of 1.7kg/d, an average of
35kg/d, when compared with the THI model. So, the trough of
production is delayed respect to the crest of THI. For fat and
protein % the delay is much shorter and the amplitude was 0.22%
and 0.11% and the mean 3.67% and 3.31%, respectively. In con-
clusion, the THI and milk yield and milk composition can be
modeled and compared through sinusoidal curves. The next step
will be to adapt the sinusoidal model to different breeds and herds
to study heat stress resistance and resilience.
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Alpine herbs affect rumen in
vitro degradability and methane
emissions

Selene Massaro?, Jonas Bylov Hedegaard Andersen”,
Elena Franciosi® and Franco Tagliapietra®

®University of Padova, Padouva, Italy
bFondazione Edmund Mach, San Michele all'Adige, Italy

Grazing ruminants intake variable amounts of medicinal plants when
fed on mountain pasture. These plants contain secondary metabo-
lites (tannins, phenols, essential oils, saponins) that have shown an
inhibitory effect on rumen methanogenesis. Few studies were con-
ducted to evaluate the effect of Alpine herbs on rumen fermentations,
and their potential use as feed to mitigate rumen methane emis-
sions. This study aimed to evaluate the effect of 6 Alpine herbs on
rumen fermentations and methane (CH,) emissions.

Six Alpine herbs (Alchemilla vulgaris L., Sanguisorba officinalis
L., Tanacetum vulgare L., Cicerbita alpina L. Wallr., Galium odo-
ratum L. Scop., Sisymbrium officinale L. Scop.) and a grass hay
(control) were incubated using an in vitro automated system in
3 consecutive runs, in 3 replicates and using as inoculum the
rumen fluid of 3 dairy cows, for a total of 189 batch fermentations
and 27 blanks. The kinetic of gas production (GP) was measured
and, after 24 h, samples of liquid and of gas were collected from
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each bottle. A mixed model was implemented in R to evaluate the
fixed effects of 7 treatments on dry matter degradability (DMd),
volatile fatty acid (VFA), GP at 24 h (mL/g DM) and gas composi-
tion (H,, CO, and CH,). CH, was expressed as proportion of gas
produced (% vAv), per g of DM incubated (mL/g DM) and per g of
DMd, and was also computed from VFA profile. Orthogonal con-
trasts (p < 0.05) were built for all the traits investigated, com-
paring the effect of each Alpine herb to the control test.

The Alpine herbs showed a lower DMd than the grass hay (p <
0.001) and produced a lower amount of VFA (p < 0.001) and of
GP (p < 0.001) but, when data were expressed as g of DMd, no
differences were observed among herbs and grass hay. All the
tested herbs changed the VFA profile increasing the acetic acid
proportions and reducing those of propionic and butyric acid (p
<0.001), increasing the CH, emission computed from VFA. Some
herbs slightly reduced (p < 0.01) the proportions (% v/v) and the
amounts (mL/g DM) of CH, emitted compared to grass hay.
However, when data were expressed per g of DMd, no differences
were observed between substrates.

In conclusion, the tested Alpine herbs showed a lower degradability
than the grass hay and it was related to the higher fibre and lignin
content. These herbs also showed a lower emission of CH, than
predicted from the VFA profile suggesting a potential role of plant
secondary metabolites in the modulation of fermentations.
BIRD213117/21
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Study of methane emission in the
mediterranean buffalo through
the use of laser methane detector
and its correlation with
microbial population from
different matrices whitin the
agridigit project

David Meo Zilio, Roberto Steri, Miriam lacurto,
Francesco Cenci, Maria Chiara La Mantia and Antonella
Chiariotti

Centro di ricerca zootecnia e acquacoltura, CREA,
Monterotondo, Italy

The laser methane detector (LMD) is a tool for methane (CH,)
remote sensing. Different uses are possible and one regards live-
stock emissions measurement. CH, measure is got by pointing
the laser beam toward the source. Average CH, density between
detector and target is displayed in ppm*m.

The aim of this study was to test that technology for qualitative
assessment of CH, emission in buffalo breath. Former results,
on a sample subset, showed high variability among animals. That
preliminary analysis also showed some repeatability in terms of
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peaks’ numerosity and intensity, letting suppose this approach
as appropriate to identify low emitting animals. Moreover, we
aimed to test the correlation between faecal and saliva microbial
community and LMD data. Ruminants produce CH, in the rumen
and a previous study highlighted a correlation between rumen
bacteria and CH, emission, measured by LMD. One minute laser
scans were performed at milking on 40 multiparous lactating
buffaloes, (first third of lactation), at nostril, twice per day, 15
days/month during the cold/mild, January to April (20 animals;
82.4£32.59 Days in Milk; parity 3.27+1.15) and hot, June to
September (20 animals; 52.46+29.51 Days in Milk; parity
3.21£1.32), season. Besides, once a month, saliva and faeces
were sampled and a 5-min continuous laser scan was performed,
on animals captured in a crush. Results, based on a wide data set
(328,990 measurements) confirmed the high variability of CH,
emission among animals, with an approximatively normal dis-
tribution, that would allow to select for this trait. As for the main
environmental factors likely influencing this phenotype, the
stronger effects were days in milk, parity, milking entry order,
milking session (morning/afternoon) and mixer wagon operator.
Surprisingly, neither the season nor the rumination activity
showed significant effect on emissions at milking, but season
influenced the microbial population. Eventually, there was no
correlation between LMD measure and faecal and saliva micro-
biological analysis. In conclusion, the instrumental measure of
CH, emission seems viable for selecting low emitter animals.
Among the environmental effects it is not clear whether season
impacts on emission. Further in deep studies are requested for
the identification of suitable proxies of enteric gas production.
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Development of a screening
method for GHG and NH3
measurements - first results
based on a European study
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The effects of cattle farming systems and individual management
practices on GHG emissions have been studied by applying a
screening method on eight European countries totalizing 60 dairy
farms and four seasonal measurements.

This method is based on indoor and outdoor CO,, CH, and N,0
concentration measurements and on a questionnaire developed
to estimate the carbon mass balance at the building scale. The
results of the questionnaire were also used to characterize the
farm diversity.

The dairy population in the barn where the air samplings were
done ranged from 8 to 979 cows. The feeding quantity was
between 14 and 31kg DM/animal/day and the milk production
between 18 and 50 kg milk/animal/day. Most of them had concrete
or slatted floors (40% and 35% respectively) and one fourth were
separated urine and feces. Minimum difference to deduce emis-
sion estimates were 9mg m~* for CO, and 0 mg m~* for CH,, NH,
and N,0. We also considered a minimum threshold of 5 for the
ratio (C _COZ, in_C_COZ, out) ' (C _CH4, in — C_CH4, out) -
because of enteric emissions in dairy houses. Almost 90% of
observations were above these thresholds except for N,0.

This international survey conducted with the same measurement
method helped identifying the main factors influencing GHG
emissions as well as the existing low-emitting systems: the cal-
culated emissions based on concentration measurements showed
that CH, emissions from manure could double those from the
enteric fermentation of the animals; the detection level of the
N,0 emissions was below 1g N-N,0O/animal/day; in some farms,
the emission results showed very few seasonal variations over
the year while, for other ones, seasonal variations were well
observed; the results showed well detectable GHG emission reduc-
tions related to changes in farm practices.
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Cradle-to-grave life cycle
assessment of buffalo mozzarella
cheese

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

®University of Tuscia, Viterbo, Italy
bLibero professionista, Frosinone, Italy

This study presents the preliminary results of a Life Cycle
Assessment (LCA) of buffalo Mozzarella cheese produced in centre
Italy in the district of Amaseno (FR). The LCA was performed by a
cradle-to-grave approach and the functional unit was 1kg of buffalo
Mozzarella cheese evaluated at consumers’ homes. Therefore, the
life cycle analysis included processes from farm activities to end-
of-life disposal of wasted mozzarella and packaging.
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Data on the processes included in the life cycle were collected
from: ten buffalo dairy farms for the primary production, two
cheese factories producing mozzarella cheese from raw milk of
the investigated farms, four mozzarella retails and 150 costumers
to characterise mozzarella consumer habits.

The CH,, N,0 and NH, emissions from housing, animals and
manure storage were first estimated using a farm-model tool devel-
oped by our research group. Regarding soil management, the GHG
emissions, ammonia volatilization, nitrate and phosphate leaching
were estimated using a biogeochemical process-based model
(DNDC). Estimated and collected data were finally modelled by
SimaPro 9.1 and the environmental impacts considered were Global
Warming Potential (GWP, kg CO, eq), Acidification Potential (AC,
kg SO, eq), and Eutrophication Potential (EU, kg PO*-eq). The
GWP emissions per kg of mozzarella consumed were 12.5kg CO,
eq. The farm activities were the primary environmental GHG
hotspot accounting about 90%, mainly driven by enteric fermenta-
tion and manure management, instead consumer behaviours
(3.5%) and cheese factory activities (3%) had lower contribution.
The AC was 0.138 kg SO, eq., the 97.5% was related to milk produc-
tion, the 1.7% was associated to dairy and remain to consumption
stage. The EU was 0.041 kg PO,*-eq., the 98% derived from buffalo
milk production, the 1.5% from cheese making processes and the
remain from consumer habits.

The LCA provided the environmental burdens of buffalo mozza-
rella cheese from cradle to grave. The identification of hot spot
may support the development of strategies aimed to mitigate
environmental impacts and improve sustainability of buffalo
Mozzarella cheese.
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Reconstruction of functional
features of fecal microbiome in
dogs fed different diets

Fatemeh Balouei, Misa Sandri, Elisa Scarsella, Sandy
Sgorlon and Bruno Stefanon

“Department of Agricultural, Food, Environmental and Animal
Sciences, University of Udine, Udine, Italy

The prediction of functional abundances of microbial taxa based
on 16S rRNA bar code was investigated with PICRUSt2
(Phylogenetic Investigation of Communities by Reconstruction
of Unobserved States) on 348 fecal samples of medium and large
size dogs (86 males, 145 females and 117 castrates of both sexes),
aged from 1 to 10 years. The dataset, collected from 8 in-house
dietary intervention studies in healthy dogs, was used to assess
the effect of sex or 3 diets (D1: 171 dogs fed kibble diet; D2: 87
dogs fed semi moist diet; D3: 90 dogs fed home-made diet or a
complement diet with raw meat, BASE). In the study we investi-
gated the variability of enzymatic functions of gut microbiome
in relation to diet and sex. We aimed to understand how the
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bacteria that inhabits the gut of healthy subjects are intercon-
nected from a functional point of view and if enterotypes can be
identified in dogs. PICRUSt2 has been employed to impute
MetaCyc Enzyme Consortium (EC) pathway abundances from
the original microbial abundance data. We performed Principal
Component Analysis (PCA) on the pathway abundances, inferring
the factors diet and sex. The significantly enriched pathways
highlighted that subjects were clustering apart based on these
factors. In particular, we observed that dogs fed home-made diet
and BASE diets were overlapping and when dogs belonging to
these two diets were considered together as a one group (D3),
the clustering of the subjects in the 3 dietary groups (D1, D2, F3)
was more defined. The same result was obtained analyzing the
dogs for the factor sex (male, female and castrated). Looking at
the patterns, we recognize the most 25 significative correlated
KO terms regarding the diet and sex. About half of the pathways
were highly correlated with industrially type of diet, such as D1
(kibble) and D2 (semi moist), whilst the other half were strongly
correlated with a D3 (home-made and BASE diets). Our analysis
and interpretation of results provides a preliminary evaluation
of the effects of diet and sex on the functionality of the gut micro-
biome reconstructed with PICRUSt2 in healthy dogs. These data
are promising but deserve further investigations using a larger
dataset of healthy subjects, to consider confounding effects as
the breed, age and size.

o1

Blood and clinical parameters of
obese and lean cats, and the
effects of a caloric restriction

Costanza Delsante, Carla Giuditta Vecchiato, Federica
Sportelli, Giulia Cabri, Carlo Pinna, Marco Cavazzoni
and Giacomo Biagi

Dipartimento di Scienze Mediche Veterinarie, Universita di
Bologna, Bologna, Italy

Obesity is the most common nutritional disease in cats and it is
generally managed by caloric restriction (CR) to promote weight
loss (WL). The aim of this study was to compare blood parameters
of obese (OB n=12; body condition score (BCS) >7/9) and lean
cats (CTRL n=12; BCS =4-5/9) and evaluate the effect on the
same parameters of CR in OB cats. OB and CTRL cats were fed
an extruded diet (CP 50%, EE 9.4%, CF 5.7% on DM basis) with
no CR for 30 days (T1). At T1, CR (40kcal ME/kg body weight
(BW)) based on ideal weight (IW), was applied only to OB cats
for 90 days (T2) to promote WL. The BW and BCS were assessed
every week, and energy adjustments were made accordingly.
Blood samples were collected at T1 in OB and CTRL and at T2 in
OB to assess cholesterol (CH), triglycerides (TRG), acute-phase
proteins (haptoglobin, HP; serum amyloid A, SAA), insulin and
IGF-1 concentrations. To determine differences in BW and blood
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parameters between groups, and before and after CR in OB, para-
metric or non-parametric tests were used as appropriate.
Differences were considered significant when p < 0.05. CR
resulted in WL for all OB, however none reached the IW. Median
(range) BW and BCS were 6 (4.9-10.3) kg and 8/9 (7/9-9/9) at
T1, and 5 (4.7-9.2; p < 0.01) kg and 7.5/9 (6/9-9/9) at T2, respec-
tively. Overall, an average WL of 9.2 (4.1-14.3) % of the starting
BW was recorded during WL period. TRG were higher in OB vs
CTRL, but within the reference range [87 (59-407) vs 57 (29—
159) mg/dl, respectively; p < 0.01]; insulin tended to be higher
in OB vs CTRL [38 (17.2-110) vs 21 (4.2-68) UIU/mL, respec-
tively; p =0.060]. On the contrary, SAA was lower in OB vs CTRL
[2.0 (1-5) vs 8.5 (1-15) pg/mL, respectively; p < 0.05], while CH,
HP and IGF-1 did not differ. The TRG significantly decreased in
OB after CR [T1: 87 (59-407) vs T2: 61 (38-164) mg/dl; p < 0.05],
while insulin, IGF-1, SAA, HP and CH remained unchanged.
Dyslipidemia is common in obese cats, but it seems to be revers-
ible after a few months of CR. SAA is known to be positively
correlated with obesity in humans; however, in cats, it seems to
have a great individual variability and it was previously reported
to remain unchanged after a WL period. The present results con-
firm that obesity can result in higher serum insulin in cats and
that a few months of CR is effective in achieving a safe and
successful WL. However, metabolic and inflammatory status of
obese cats needs to be further investigated.
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Effects of oral supplementation
with coconut oil on fecal
metabolome of healthy dogs

Carlo Pinna, Carla Giuditta Vecchiato, Costanza
Delsante, Federica Sportelli, Paola Parazza, Massimo
Dall'olio and Giacomo Biagi

Dipartimento di Scienze Mediche Veterinarie, Universita di
Bologna, Bologna, Italy

Based on studies on digestion and absorption of fats, medi-
um-chain triglycerides (MCT; from C6:0 to C12:0) can be rapidly
absorbed through enterocytes by passing the lymphatics.
Therefore, MCT appear as an interesting energy source to
improve the absorption of fats, fat-soluble vitamins, and essential
fatty acids, which might be impaired in common canine gastro-
intestinal disorders, such as chronic enteropathies (CE). Virgin
coconut oil (VCO) is the main vegetable fat rich in MCT, and it
has shown antimicrobial properties when supplemented to the
diet of piglets. To date, effects on intestinal microbiota induced
by VCO have not been tested in healthy dogs. This study aimed
to evaluate the effects of oral supplementation with VCO on fecal
metabolome and fatty acids excretion in healthy dogs. Twelve
healthy adult dogs, privately owned, were fed a commercial dry
diet (CP 23.5%; EE 17.0%; CF 1.71%; ash 6.18%, as fed) for 30 d
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and later received, for further 30 d, the same diet supplemented
with VCO at 10% of ME. Fecal samples were collected at the end
of each treatment and analyzed for moisture, pH, bacterial metab-
olites, and fatty acids. Data were tested for normality and analyzed
through the Wilcoxon matched-pairs signed rank test or the
paired t-test. Differences were considered statistically significant
for p < 0.05.

The owners did not report food refusal problems when VCO was
added, while other studies reported a worsening in palatability
when MCT were added at 22-25% of ME. Supplementation with
VCO led to an increase in fecal ammonia (+53%; p =0.012) and
C12:0 (+535%; p=0.009) excretion, while C14:0 tended to be
higher (+59%; p =0.056). C18:3n6 tended to decrease (-18.3%;
p=0.052), while total medium-chain fatty acids (MCFA) were
higher (+109%; p = 0.018) in dogs receiving VCO. Fecal moisture,
fecal fat content, pH, and volatile fatty acids were not affected by
VCO. Coconut oil induced changes in fecal fatty acids excretion
but poorly modulated the fecal bacterial metabolome. Data from
this study showed that MCFA are not completely absorbed by the
intestinal mucosa of healthy dogs and are in agreement with our
previous study in which MCFA absorption in CE dogs was
impaired. Further investigations are needed to understand the
impact of oral supplementation with VCO on canine fecal micro-
biota and metabolome.
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Selection signatures in Italian
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Dogs were first domesticated to assist humans in the hunt. As
hunting techniques evolved, so did dogs, which became more and
more specialized in different activities. Hound dogs (HD) were
the first to be selectively bred to pursue the prey and bring it
down, working in packs but without any human assistance. Scent
hounds track the quarry using their keen sense of smell and come
in a variety of sizes, according to the prey they follow and the
terrain they have to deal with, whereas sighthounds mainly rely
on their eyes and then chase the prey thanks to their impressive
speed. Gun dogs (GD), instead, include pointing, flushing, and
retrieving dogs, all of which work in partnership with hunters
using rifles or shotguns.

The present study aims to investigate the genomic differences
between Italian GD and HD. 60 GD (Bracco Italiano, Lagotto
Romagnolo, and Spinone Italiano) and 49 HD (Segugio Italiano
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a pelo forte and raso, and Cirneco dell’Etna) were genotyped with
230K SNPChip. After quality control, exclusion of relatives, and
sample size reduction (max 12/breed), a total of 36 GD, 36 HD,
and 120836 SNPs were retained. Multidimensional scaling (MDS)
and admixture analyses were performed. GD and HD were com-
pared using Wright's fixation index (Fg;) and single-SNP
cross-population extended haplotype homozygosity (XPEHH).
The MDS plot showed a clear separation between the two groups
and the single breeds, with the exception of the overlapping of
the two Segugio Italiano. Similar results were found by the admix-
ture analysis.

The SNPs in the top 1% of the distributions of both Fg; (>0.33)
and XPEHH (>2.79) were selected and mapped on CanFam3.1,
leading to the detection of 32 genes. Among these, RSPO2 and
USHZ2A are known to be responsible, respectively, for the presence
of furnishing and the ticked and roan coat patterns in dogs, which
are traits mainly present in GD breeds included in this study.
Other 7 genes are related to dog domestication and behavioural
traits, mainly aggressivity. Moreover, we also identified genes
associated with hearing, vision, and sense of smell, which might
have been differently selected in GD and HD for specific hunting
activities.

To the best of our knowledge, this is the first study investigating
the genomic differences between Italian HD and GD breeds. The
genes we identified are involved in pathways related to morpho-
logical and functional phenotypes contributing to making these
dogs specialized in the work for which they were selected.

0490

Influence of grain-free and
cereal-based diets on
postprandial glycaemic response

Alessandro Vastolo, Alessio Ruggiero, Serena Calabro,
Dieu Donné Kiatti and Monica Isabella Cutrignelli®

Department of Veterinary Medicine and Animal Production,
University of Napoli Federico II, Napoli, Italy

Recently, pet-food companies have been marketing several prod-
ucts such as grain-free diet to meet specific nutritional require-
ment. The study aimed to evaluate the administration effect of
two commercial kibble diets (grain free GF vs. cereal-based CB)
on postprandial glycemic and insulin response in healthy dogs.
Fifteen adult neutered healthy dogs (mean age 5.00 + 1.30 years;
body weight 21.1 £ 5.36 kg; and BCS 4.20 + 0.86 on 5 points scale)
were homogeneously divided into two groups, alternatively fed
the two diets for 5 weeks. The diets were formulated with chicken
as main protein source and different carbohydrate sources. The
metabolizable energy (3990 vs. 3991 kcal/kg a.f.) and protein (31.6
vs. 31.7 % a.f) of GF and CB diets were similar. Blood samples
were collected (~10mL) at recruitment and at the end of each
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nutritional phase. To measure dogs’ post-prandial glycemic and
insulinemic responses, blood samples were collected fasting
(baseline sample, time 0) and 120, 180, 240, and 360 min after
the meal administration.

Regarding the biochemical profile, when the dogs fed GF diet
reported higher (p < 0.05) level of ALT than CB. On the contrary,
CB diet showed higher (p < 0.01) level of fructosamine compared
to GF. Similarly, the cereal-based diet had the highest (p < 0.05)
levels of lipase. Concerning the glycemic response, no significant
effect of the diet was observed, with the exception of mean glu-
cose concentration, which resulted higher (p < 0.01) when dogs
fed CB diet compared to GF diet (89.3 vs. 82.8 mg/dl). Otherwise,
several differences were reported for insulin response. Indeed,
cereal-based diet had higher (p < 0.01) level of insulin mean
concentration (11.9 vs. 9.44 mIU/) and area under the curve
(3897 vs. 3674). On the contrary, when dogs fed GF diet showed
higher (p < 0.01) insulin peak (18.1 vs 13.1 mIU/), which need
more than 1h to be reached compared to CB diet. Additionally,
this last resulted in lower (p < 0.01) minimum point.

The high presence of protein of animal origin and different starch
sources in GF diet can modulate the insulin response. Diets based
on different grains (CB) is rapidly absorbed into the intestine.
Nevertheless, cereal-based diet is rich in dietary fibre positively
affecting intestinal fermentation. This could have implications
in populations of performance or working dogs as well as thera-
peutic impacts on the management of conditions such as diabetes
mellitus.

0301

English and American Golden
retrievers differentiation: from
sperm morphometry to genomic
data

Emanuele D'anza?, Arianna Bionda®, Luigi Liotta®, Mauro
Ronchese?, Matteo Cortellari¢, Sara Albarella?, Francesca
Ciotola® and Paola Crepaldi®

“Dipartimento di Medicina Veterinaria e Produzioni Animali,
Universita Federico 11 di Napoli, Napoli, Italy

YAMBULATORIO VETERINARIO REPROVETPOINT, Cordenons,
Italy

Dipartimento di Scienze Agrarie e Ambientali, Produzione,
Territorio, Agroenergia (DiSAA), Universita di Milano, Milano,
Italy

The identification of genomic and semen-related differences
among dog breeds or varieties is pivotal for the improvement of
the reproductive management of livestock species. Given their
peculiar population structure, dogs represent an excellent animal
model for this purpose. In particular, the Golden Retriever has to
date only one British standard officially recognised by the FCI, but
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there is also another morphotype, commonly called ‘American’,
which presents differences in coat colour and body size and struc-
ture. Recent evidence on differences in sperm quality parameters
in relation to the colour variants of the Arctic fox prompted us to
investigate the possible differences in terms of semen morphology
and genomics in Canis Familiaris. 20 Golden Retrievers, 10 English
aged 54+3.5 and 10 American aged between 2.8+2.2 were
enrolled for this study. Semen was collected by manual stimulation
after 3 days of abstinence, the second fraction of the ejaculate were
used for quantitative and qualitative analysis. Sperm counts were
performed with the Makler Counting Chamber. 100 spermatozoa,
each ejaculate, were observed in bright field under a Nikon Eclipse
80i microscope (100x), captured with a digital camera (Nikon
DS-Ril) and analysed with the software SCA® CASA System and
Nis Elements Imaging Software 4.00.02 (Nikon, Tokyo, Japan) for
the measurement of head area, perimeter, max and minimum feret.
After appropriate quality control, 230K SNPchip data were used to
assess the genomic differences between American and English
dogs through population structure and selection signature (FST,
XP-EHH, and ROH) analyses. Fitting semen morphologic parame-
ters with a mixed model, differences between the varieties were
found for minimum feret, perimeter, and roughness, with higher
values in English dogs. American and English Golden retrievers
were well distinguishable also from a genomic perspective. Eleven
genes were identified as the most differentiating both by FST and
XP-EHH analyses. Moreover, the two groups presented very differ-
ent homozygosity scores for 109 genes. Some of these genes play
an important role in spermatocyte development and functionality,
possibly accounting for the observed differences in sperm morphol-
ogy. In addition, several of them have been previously related to
dog behaviour, size, and coat colour.
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Resistance versus susceptibility
to Leishmania: genetic
differences in a population of
English Setter dogs

Riccardo Moretti?, Stefania Chessa?, Margherita Profiti2,
Annamaria Uva®, Alberto Tarducci?, Andrea Zatelli® and
Paola Sacchi?

“Dipartimento di Scienze Veterinarie, University of Turin, Turin,
Italy
®Dipartimento di Medicina Veterinaria, University of Bari, Bari,
Italy

Leishmaniosis is a parasitic disease caused by kinetoplastid proto-
zoa belonging to the genus Leishmania, which is transmitted to
vertebrates via infected female phlebotomine sand flies. The main
causative agent of canine leishmaniasis in Europe is L. infantum,
which is highly diffused in the Mediterranean area and causes a
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spectrum of clinical signs that varies greatly from asymptomatic/
mild to a very severe disease in dogs. The natural susceptibility or
resistance to Leishmania infection is the result of complex interac-
tions between the parasite and the host immune system. These
interactions are due to the differences among individuals, and their
genetic asset. Various genetic mutations in different breeds have
been suggested as potential genetic markers to be used in the study
of L. infantum infection resistance/susceptibility. Aim of this study
was to evaluate the genotype of 4 SNPs (CBD1 gene), described as
associated with resistance (rs852670798 and rs853079810) or sus-
ceptibility (rs850814192 and rs851268228) to L. infantum infection,
in a cohort of 12 English Setter dogs, raised sharing the same hab-
itat (private hunting dogs kept in outdoor kennel) and same repel-
lent treatment for leishmaniasis vector (phlebotomine sand flies),
but with different responses to this infection. The dogs in this study
were 10 males and 2 females, age ranging between 1 to 13 years
(mean age ~6 years). Four age classes (with three dog each) were
defined and identified as I to IV: age <2 years old, 2 < age <4 years
old, 4 < age <8 years old, and age >8 years old. Of these dogs, sam-
pled during spring 2021, 8 animals were positive to the ELISA test
for L. infantum infection, while 4 animals were negative. A prelim-
inary analysis of the obtained data showed no correlation between
the different haplotypes found in the cohort and the ELISA test result
(p-value =0.49). Nevertheless, as suspected, a quadratic association
between the age of the animal and the ELISA test result was found
(R? of the model =35.2%, p-value =0.05). A follow-up on the cohort
will be performed and the animals will be re-evaluated in the fol-
lowing infectious seasons to separate the effect of the age from the
genetic one. Furthermore, the samples were genotyped using a high
density SNP chip and we are testing different SNP-based approaches
to investigate other possible genetic effects on resistance/suscep-
tibility of L. infantum infection.
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Use of lactic acid bacteria in
forage production of Alto Sannio
area

Costantino Caturano, Patrizio Tremonte, Silvia Jane
Lombardi, Antonella Fatica, Elena Sorrentino and
Elisabetta Salimei

Di AAA, University of Molise, Campobasso, Italy

The aim of this study was to validate biotechnological innovations
capable of enhancing the relationship between forages used in
dairy cattle farming and sustainability and biodiversity of Alto
Sannio Area (BN). For this purpose, a microbial culture appro-
priately isolated and selected from the natural bio-reserves Area
was used in hay making. Honeybee foragers (Apis mellifera ligu-
stica S.), as indices of environmental quality, were used for the
isolation of lactic acid bacteria. The isolated strains were
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identified through multiple culture-dependent approaches, con-
sisting of Polymerase Chain Reaction-Denaturing Gradient Gel
Electrophoresis (PCR-DGGE), 16S rRNA gene sequencing and
Randomly Amplified Polymorphic DNA-Polymerase Chain
Reaction (RAPD-PCR), and selected by biochemical assays
(APILAB system and API ZYM) for their enzymatic characteristics
and their attitude in making hay. Lactiplanctibacillus plantarum
(LPUM1), selected for the ability to metabolize a wide range of
sugars and for its contribution to the enrichment in useful com-
pounds with functional properties, was validated through its
direct use (inoculation to reach 105 CFU/g) on three hectares of
sun-dried meadow biomass composed of Hedysarum coronarium
L. (40%), Lolium perenne L. (30%) and Trifolium spp. L. (30%).
The biomass was then collected in round bales (350kg), stored
for four months. Hay with no microbiological inoculum was used
as control. Samples (n =20), collected from inoculated and no
inoculated bales, underwent microbiological and chemical
analyses.

The use of L. plantarum, characterized by a ready growth in hay,
showed charge levels about 3 logarithmic cycles higher than those
detected in control hay. Moreover, control hay was characterized
by the presence of both fungi and clostridia being significantly
higher (by 3 and 4 logarithmic cycles, respectively) than those
found in the inoculated hay. Chemical components highlight that
the inoculated hay was characterised by dry matter (DM) 82.5
(=0.62, SD) g/100g, ash 11.3 (x0.51) g/100g DM, NDF 51.0
(£1.72) g/100g DM, ADF 40.9 (+0.59) g/100 g DM.

Although the results are not conclusive, the efficacy of strains
isolated from honeybee foragers and used in hay making could
be considered a valuable strategy for introducing healthy ele-
ments from the environment into the dairy chain strengthening
the Alto Sannio identity.
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Heavy lamb production as a way
to differentiate the dairy sheep
livestock system

Andrea Frongia, Marco Acciaro, Carla Manca, Andrea
Pintone, Stefano Picconi and Maria Sitzia
Agris_Sardegna, Sassari, Italy

The optimization of meat production could be a way to improve
the sheep farm’s economic performance. The aim of this work,
carried out with ‘Agnello di Sardegna PGI’ and ‘Distretto rurale
della Barbagia’ farmer organizations, was to meet the needs of
sheep farmers to have practical information on the production
systems of other types of lamb, besides the traditional Sardinian

[page 94]

[Ital J Anim Sci vol.22:s1, 2023]

25t Congress of Animal Science and Production Association

suckling lamb, by exploiting the grazing resources. A study eval-
uated the costs of production of pasture-fed heavy lambs, weaned
at different age. 64 lambs (Ile de France sires X Sarda ewes), born
on 03/03/2022 +11 days (means+s.d.) were divided into two
groups, homogeneous for sex, based on weaning age: early wean-
ing group, EW; weaned at 39 + 6 days old and 14.3 + 2.6 kg body
weight (BW), and late weaning group, LW, weaned at 48 + 10 days
old and 15.7 +4.1kg BW. Each group grazed a sown pasture and
was supplemented daily with 150 g/head of concentrate and 250 g/
head of alfa-alfa hay. Group intake supplement was measured
daily by weighing the offer and the orts. During the trial animals
were weighted weekly and average daily gains (ADG) were cal-
culated. At 81 +8 days of age lambs were slaughtered; pre and
post-slaughtered weight were recorded and carcass yields (CY)
were calculated. An evaluation of the costs incurred for the two
groups was made. The labor, feeding and farm general manage-
ment costs were considered. Meanwhile the costs of a stall-fed
based system were estimated, assuming equal performance. The
ADG and CY data were analyzed by Ime procedure of R. The ADG
and carcass weight did not differ between groups (0.220 +0.001
and 0.221+0.001kg/day and 11.1+0.13 and 11.5+0.11kg,
emmeans + S.E., for EW and LW group, respectively). The LW
group showed higher CY (50.6 +0.61 and 52.3 +0.51 %, p-value
=0.059). The total costs (as group) were 3.44 and 3.45 euro/kg
BW for EW and LW group, respectively. The results provide a
knowledge base for sheep farmers wishing to undertake these
kinds of production. Grazing is important to increase meat quality
as well as to reduce cost production, taking into account the total
costs in a stall-fed based system were estimated to be 3.67 and
3.63 euro/kg BW, for EW and LW group, respectively. In view of
the recently published costs of the traditional Sarda suckling lamb
(5.21 euro/kg BW), the production system studied seems to be a
good way to differentiate the dairy sheep livestock system.
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Effect of pomegranate extract on
post-thawed sperm quality
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Sperm cryopreservation is a powerful tool for livestock breeding
programs. However, it is well-recognized that cryopreservation
causes sublethal damages to sperm cells reducing their functional
life span. In buffalo, sperm cells are more susceptible to hazards
during freezing and thawing than in cattle. There is strong evi-
dence that antioxidants enhance sperm quality parameters main-
taining the motility and the genetic integrity of sperm cells.
Pomegranate contains polyphenolic compounds which have
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antioxidant properties. Recent findings showed that pomegranate
improved sperm quality parameters after freezing in cattle, goat,
rats, and rooster. Therefore, the aim of this study was to evaluate
whether supplementation of different concentration of pomegran-
ate extract (PE; CRA-ACM) could improve the post-thaw sperm
quality in buffalo. Frozen-thawed sperm from 4 different
Mediterranean buffalo bulls were thawed at 37 °C for 40 seconds,
incubated in Talp medium with 0, 0.1, 1 and 10 pg/mL PE for 2h
at 5% CO, in humidified air. After thawing, sperm kinetic char-
acteristics were evaluated with a Sperm Class Analyzer (SCA)
system while sperm viability and membrane integrity were
assessed respectively by Trypan Blue/Giemsa and HOS test. The
incubation with 1 pg/mL PE increased sperm membrane integrity
(35.5+1.7,40.3 £3.5,45.7 £ 2.7 and 34.5 + 2.1%, respectively with
0,0.1, 1 and 10 pg/mL PE; p < 0.05). However, PE did not affect
sperm progressive motility (21.6 +0.2, 18.6 +0.2, 20.8 +0.1 and
20.9+0.5%, respectively with 0, 0.1, 1 and 10 pg/mL PE) and
viability (71.3+1.8, 67.8£2.2 64.3 1.4 and 65.3 + 1%, respec-
tively with 0, 0.5, 1 and 10 pg/mL PE. Interestingly, sperm kinetic
characteristics such as VAP, STR and LIN were higher with 1 pg/
mL PE (VAP:24.9£1.9,27.5+£1.5,31.5+ 1.1 and 27.9 £ 0.9 pm/s;
STR: 34.3+15, 414+28; 47.6+19 and 36.5+1.3%; LIN:
53.0£1.7,59.1£2.3,61.1 2.9 and 59.3 = 1.4 % respectively with
0,0.1,1 and 10 pg/mL PE; p < 0.05). In conclusion, these prelim-
inary results indicated that the incubation with 1 pg/mL PE
affected the quality of buffalo frozen-thawed sperm improving
sperm membrane integrity and sperm kinetic characteristics.
However, further investigations on fertilizing ability are required
to draw definite conclusions.
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Nicold Pietro Paolo Macciotta?, Lorenzo Degano®,
Daniele Vicario® and Alberto Cesarani?

“Dipartimento di Agraria, Universita di Sassari, Sassari, Italy
YANAPRI, Udine, Italy

Heat stress (HS), exerts a direct negative effect on the welfare,
the productive and reproductive performances of dairy cattle. The
occurrence of HS during pregnancy of a cow could also affect
future generations. Previous works carried have highlighted an
effect of calving month of granddam and great grand-dam on the
EBV for performances traits of their granddaughters (GDA) and
great granddaughters (GGDA). This effect has been interpreted
as an indication of transgenerational epigenetic inheritance. In
the present work, the effects of calving months of three genera-
tions of female ancestors on lactation curves of Italian Simmental
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cattle were investigated. Data were 455,684 test day (TD) records
for milk, fat and protein yields, and SCS of 77,903 lactations of
Italian Simmental cattle provided by the ‘Associazione Nazionale
Allevatori Razza Pezzata Rossa Italiana’. For each cow, data from
the dam (D), granddam (GD), and great granddam (GGD) were
available. Data were analyzed with a mixed linear model. that
included the fixed effects of cow, D, and GD birth months, dim
class (23 levels of 15 d each starting from parturition), year of
production and parity; Herd Test Day and individual lactation
were treated as random. Birth months of cows and GD affected
significantly milk yield TD records Lowest milk TD LS means both
for cow and GD birth months were observed for February, March,
and May. These effects were observed also on the whole lactation
curves. Birth months can be regarded as indicators of the effect
of the pregnancy period. Early embryonic life is a crucial period
for the mammalian development and stress factors may nega-
tively affect the pregnant cow and future generations. In partic-
ular, if the period of conception of cows is considered, lowest
LSmeans for milk TD records have been observed for conceptions
that have occurred June, July, and August, i.e. in the hotter
months. Results of the present work confirm the negative effect
of stress during pregnancy on productive performances on off-
spring. In particular, the negative effect of the conception month
of the producing cow highlights the negative direct effect of HS
experienced during the first month of foetal life on future per-
formances of an individual. The negative effect of the GD month
of conception support to hypothesize a transgenerational inher-
itance of epigenetic marks that have been caused by the occur-
rence of HS during great grand-dam pregnancy in their great
grand daughters.
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poultry diet balanced for
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Plant feed additives (PFA) has been widely investigated as natural
antioxidants alternatives to vitamin E (VitE) in poultry diets at
variable doses, without testing their antioxidant capacity. This
led to inconsistent and sometimes misleading results. This study
aimed at testing the possibility to balance diets for their antiox-
idant capacity using PFA as alternative antioxidants to VitE and
to evaluate the effect of this procedure on animal antioxidant
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status and performance. A grape skin extract and green tea mix-
ture (GGMIX) and a complex of polyphenols from wood hydroly-
sates (PWH) were tested in vitro for their antioxidant capacity
using the ABTS test, which provide the results as Trolox (hydro-
soluble VitE analogue) equivalents (155.56 and 31.83 uM trolox/g
respectively). Based on these results, GGMIX, PWH or synthetic
VitE (Tocopherol acetate), were added to the basal starter, grower,
and finisher diets for broilers to obtain the same antioxidant
capacity expressed by 50 mg/kg of VitE. Three groups of 84 broilers
were raised for 42 (50% of the animals) and 84 (remaining ani-
mals) days and fed the diets containing GGMIX, PWH or VitE.
Animals’ antioxidant status, health status, growth performances,
and lipid metabolism were evaluated. Blood samples were col-
lected at slaughter. No differences were found in animal oxidative
status (FRAP: 3.53 vs 3.58 vs 3.67 pmol ascorbic acid/mL, ABTS:
23.0 vs 22.6 vs 22.7 % inhibition, MDA: 0.78 vs 0.91 vs 0.83 pM/
mlL at 42 d; FRAP: 4.28 vs 4.41 vs 4.32 pmol ascorbic acid/mL, ABTS
22.9 vs 22.3 vs 23.5 % inhibition, MDA: 0.88 vs 0.95 vs 0.84 uM/
mlL at 84 d for GGMIX, PWH and VitE respectively) and health
status, growth performances and lipid metabolism. The prelimi-
nary evaluation and the rational inclusion of PFA in broilers diets
allows for the satisfaction of their antioxidant requirements,
resulting in similar animal’s oxidative status and performance.
This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement No 774340.
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A holistic characterization of
pasture area of Centre-South Italy

Elisabetta Salimei, Claudio Colombo, Erika Di Iorio,
Alessio Manzo, Nicoletta Miraglia and Antonella Fatica
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Natural pastures are the results of the combined influence of
climate, soil properties, vegetation dynamics and grazing animal
activities. Aiming to characterise an Apennine pasture area in
Montenero Val Cocchiara (MCV) municipalities (Isernia prov-
ince, Italy) recognized as Sites of Community Importance (SIC)
by Natura 2000 network, a multidisciplinary study was carried
out. MVC pasture area is localized in an intermontane basin orig-
inally located at the bottom of an ancient lake, at about 850 m of
altitude. MVC peatland valley (Pantano della Zittola, about 900
hectares) is partially covered by peat layers where Pentro horses
and bovines are raised extensively.

During the 2019-2022 grazing period (May—July), 16 top-soil
samples (0—20cm of depth) were studied for the soil organic
carbon (SOC) content. Soil profiles from three selected sites were
classified according to World Reference Base for Soil Resources,
and biomass production evaluation and phytosociological inves-
tigation through vegetal transepts (n=55, 0.5 m?) were
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investigated. Grazing animal data and farm numbers were col-
lected from official archive for the 2012-2021 period. Animals
predated by wildlife were also recorded.

Sapric Histosol (Hypereutric) soils of MVC derived from degraded
ancient peatland were characterized by high SOC average values
(4.9£1.53%, SD). Herbaceous vegetation, including 15 — 20 spe-
cies, showed a prevalence of grass followed by legume plants. The
annual variability of turf was confirmed by the average height of
plants which varied from 5 to 55 cm, and by the turf production
which ranged from 0.5 t DM/ha (2019) to 5.8 t DM/ha (2022),
with an average value of 3.7 (+ 2.31) t DM/ha.

On the entire municipal area, the grazing animal population
decreased from 1678 heads in 2012 to 1354 heads in 2021 and a
reduction (-37%) of farms was observed during the same period.
The annual average number of predated animals accounted for
hundred equines.

Observing MVC pasture area from a multidisciplinary point of
view, it should be noted that soil characteristics could be influ-
enced by the ground water fluctuation which may affect, in the
long term, the role of grassland as sink of carbon. Furthermore,
variations of livestock and farm number likely reflect the general
trend of abandonment of marginal areas in favour of more pro-
ductive areas of low-lying lands.
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Milk whey still represents a burning issue for the very expensive
cost of disposing. Notwithstanding the studies to use milk whey
as raw material and source of milk by-products, also characterized
by healthy properties, the dairy Small-Medium Enterprises face
this charge daily. Moreover, in recent decades the demand for
healthy and mostly natural cosmetics is increasing. The skin care
properties of goat milk are well known since the ancient times,
and literature offers many studies concerning the use of goat
milk in cosmetics, while few studies deal with the skin care prop-
erties of milk whey. From the hydrolysis of whey proteins, bioac-
tive peptides are obtained with important antioxidant,
antimicrobial, anti-inflammatory, anticancer, immunostimulant,
osteoprotective and dermo-protective properties. The peptides
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obtained from the protein fractions of goat's milk and whey
showed important antioxidant properties and scavenging activity
of the superoxide anion O,", i.e. capable of transforming oxygen
free radicals into non-radical compounds, free of reactivity and
therefore of toxicity. Object of this study was to attain six skincare
products from goat milk whey: 3 types (hand, body, and firming
cream) added with essential oils extracted from 2 bush species,
typical of the Mediterranean area, Lavandula angustifolia Mill.
(lavender) and Spartium junceum L. (Spanish broom), rich of
antioxidant compounds, chosen in the Cilento area (South Italy).
Flowering tops of cultivated lavender and flowers of Spanish
broom were handily collected and hydrodistilled to obtain the
essential oils. Their volatile compound profiles were obtained by
GC and GC-MS. Both oils showed high quality level: the lavender
oil contained linalool and linalyl acetate (32 and 41% respectively)
as the main components, while in the Spanish broom essential
oil, linalool and tetradecanoic acid dominated (27 and 19%,
respectively). For the basis of the creams, milk whey was
ultra-centrifugated (500 rpm at room temperature) for 15min,
then formulated with natural ingredients, the essential oils and
preservatives permitted, so that final products were >99% natu-
ral. The shelf-life evaluation showed unaltered properties till 90
days in glass jar closed at room temperature kept in the dark.
Further studies will be carried out to evaluate the effect of the
prototypes first in vitro.
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Bovine colostrum (BC) has a high nutritional value due to its
content of macronutrients, micronutrients, and bioactive com-
pounds which confer it anti-microbial, anti-inflammatory and
antioxidant properties. The use of BC is not confined on humans,
but its supplementation as a nutraceutical for both production
and companion animals of all ages has been documented.
Although the antioxidant properties of BC are currently known
in various animal species, to the best of our knowledge studies
on BC effect related to antioxidant status in rabbits have not been
performed.
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The aim of this study was to investigate the effect of dietary
supplementation with two different concentrations (2.5% and
5.0%) of BC on antioxidant status and gene expression of anti-
oxidant enzymes in liver and Longissimus dorsi (LD) muscle of
rabbits.

New Zealand White rabbits (n=39) were divided into three
groups (n=13) and fed until slaughter (91 days of age) with a
commercial diet (CON group), CON supplemented with 2.5% (BC-
2.5 group) and 5% of BC (BC-5 group). Blood was collected at
slaughter from 10 animals/group (n = 30) to determine the activ-
ity of antioxidant enzymes Catalase (CAT), Glutathione peroxi-
dase (GPx) and Superoxide dismutase (SOD); liver and LD
muscle were collected from 10 animals/group (n=60) for RNA
extraction and subsequent antioxidant enzymes gene expression
analysis through Real Time PCR.

Despite the increase in oxygen radical absorbance capacity
(ORAC) values found in complete feed (CON: 113.00 = 3.8; BC-2.5:
136.3 +4.5; BC-5: 150.70 = 5.8 pmol TE/g), no significant differ-
ences in plasma CAT, GPx and SOD concentrations were found.
Similarly, there were no changes in gene expression of CAT, GPx
and SOD in tissues of rabbits after BC supplementation compared
to CON (p>0.05). A significant tissue-related effect has been
observed in mRNA level of SOD and GPx, which were significantly
higher in LD (p = 0.022) and liver (p = 0.001), respectively.

We speculated that the lack of alteration in the investigated
parameters may reflect the total phenol content (TPC) found in
the three experimental diets, which was equal between groups
(3.85+0.15, 4.09+0.27 and 3.84+0.08mg GAE/mg in CON,
BC-2.5 and BC-5 groups respectively). Due to limited literature
on the topic, further research is needed to evaluate the potential
practical application of BC in rabbit rearing.
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Biodiversity is the indispensable element to ensure the adapta-
tion of living organisms to changing environmental conditions.
Animal husbandry is the basin from which to draw, improve or
even create production chains that satisfy the changing needs of
human populations. The creation of certification procedures that
combine quality paths, with well-defined standards, with products
of animal origin determines the enhancement of the territories
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involved and, indirectly, the safeguarding of their biodiversity.
The main aim of this work is to emphasize the decisive role of
the quality certification of Provolone del Monaco as a driving
force for the development of both the cheese makers/producers
of the product and the territory. For this purpose, through the
administration of standardized questionnaires, a model of
detected preferences has been carried out giving evidence of the
importance of quality certification in influencing the consumer's
purchasing actions. Considering that Provolone del Monaco
received POD recognition in 2008, and that its area involves up
to thirteen municipalities of the Sorrento peninsula, we could
justify in terms of Brand fidelity the growth of the turnover.
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Livestock farming is an economically and socially important sec-
tor of agriculture and contributes 40% of the value of the agricul-
tural output globally. Currently the global demand for livestock
products is increasing with the rapidly growing human popula-
tion, urbanisation, increase in incomes and a shift in diet.
Climate change is likely to affect agricultural systems on many
levels such as heat stress in livestock, changes in production and
quality of feed crop, water availability, animal growth and milk
production, disease, reproduction, and biodiversity. The domes-
tication and dispersal of livestock along with environment-medi-
ated selective pressures have shaped phenotypic variation and
left specific signatures in the genomes of locally adapted breeds.
Here we studied existing and new genome-wide genotype data

[page 98]

[Ital J Anim Sci vol.22:s1, 2023]

25t Congress of Animal Science and Production Association

to understand livestock adaptation to climatic extremes by using
three species (cattle, goat, and sheep). Breeds from challenging
climates throughout Europe and northern/central Africa were
compared. For each comparison, we performed selection signa-
ture analysis through sliding-windows Fy; and XP-EHH, and iden-
tified the genes intercepted by significant selection sweeps. We
applied a consensus by majority approach to select the genes
under putative selection within and across species. Around 30%
and 21% of all the genes identified across species were previously
described in the literature to be associated with fat deposition
and overall feed efficiency, and to adaptation to harsh climates,
respectively. Similar proportions were recorded in the within-spe-
cies comparisons. These preliminary results suggest a key role
of energy management in the adaptation strategies of ruminants,
likely in the shape of increased resilience, rather than resistance
to adverse climate.
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Local breed conservation is important to maintain enough genetic
variability to face future changes, preserve unique genetic vari-
ants of interest, and support human economy and culture. This
is particularly true in Southern Italy’s marginal areas, where goat
farming traditionally relies on autochthonous breeds. Among
these, the Comune di Sicilia (CS) goat is an ancient breed count-
ing about 500 heads, reared in semi-extensive conditions in
western Sicily primarily for milk production. To attribute the
breed status of a population, historical, phenotypical, and genomic
characterization are needed. Thus, with the BIOSAVE project's
support, this study aims to investigate CS’s genetic relationship
with other Italian goat breeds and identify selection signatures
related to specific morphological traits.

79 CS goats, sampled from two farms located in Palermo, were gen-
otyped with [llumina SNP65 bead chip and compared with 437 goats
of 14 breeds. After quality control and exclusion of related animals,
487 goats, including 72 CS, were retained. Multidimensional scaling
(MDS), admixture, and genetic distance analyses were performed.
Runs of homozygosity and the related inbreeding coefficient (Fyy;)
were calculated. ROH and Fg; were used to compare polled/horned
and with/without microtia CS individuals.
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The results indicated that CS subjects clustered together and
were discernable from other breeds, and located near Derivata
di Siria, Argentata dell'Etna, Nicastrese, Messinese, and
Aspromontana populations. The best-fitting admixture model
(K =12) revealed two unique signatures in CS. Another relevant
genomic cluster found in CS was in common with other Southern
Italian breeds.

CS presented a Fy,, similar to other breeds from Southern Italy,
half of which derived from ROH >16 Mb implying recent inbreed-
ing events or a reduction in the breed consistency.

The low Fg; values found comparing horned and polled goats sug-
gest that this trait is not fixed in the population yet. Some genes
detected in goats with microtia are related to the same phenotype
in humans or characterize another breed presenting microtia,
the LaMancha goat.

These results support that CS can be genomically distinguished
from other breeds reared in Italy. Further investigations are
needed to identify the genes responsible for peculiar morpholog-
ical traits found in this population.
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Genotyping and high-throughput sequencing have experienced
a dramatic cost reduction, forcing geneticists to acquire cutting
edge bioinformatic skills for managing large genomic datasets.
However, neither all researchers have a proper bioinformatic
education nor the learning curve is an easy one in the ‘big data’
domain. Moreover, researchers are often puzzled when it comes
to the selection of the most appropriate tool, especially when the
integration of multiple analyses is required to obtain meaningful
results.

BITE (Biolnformatics Tools for Everyone) has successfully served
the scientific community providing a set of user-friendly func-
tions for SNP data handling and facilitating visualization, inter-
pretation, and usage of results from third-party software in
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biodiversity analyses. Besides its capability to interact with the
most common genomic data file types, BITE returns publica-
tion-grade plots, summary statistics, reports and ready-to-use
files in downstream analyses.

The new version of BITE will be focused on replacing outdated
and no longer maintained dependencies, guaranteeing long term
support and usage (ie. Docker instance), with new functionalities
and improved performance.

In this iteration genomic data also be handled in VCF format.
Functions for quality control checks and exploratory analyses on
genetic diversity and structure are updated with flexible choices.
For example, F-statistics and genetic distances will be provided
and LD pruning have been implemented. Moreover, MDS or PCA
(and Supervised PCA) will be obtained, together with a dynamic
visualization tool to better explore population relationships.
Finally, an updated function for genomic-informed subsampling
is provided to harmonise sample sizes in case of extremely unbal-
anced sampling efforts. Furthermore, BITE will allow managing
third-party output files from software that estimate global mem-
bership coefficients (e.g. Admixture). The package will return
rectangular or circular barplots, maintaining a consistent colour-
ing of the clusters as the number of ancestral populations
increases. A function to identify the best number of ancestral
populations will be also included. Besides the possibility to run
TreeMix software with or without bootstrapping, it is now possible
to plot /3 and /4 statistics. Moreover, a specific function to choose
the optimal number of migration edges has been added. All graph-
ics have been improved and a report of all analyses can be created
by the user.
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Copy number variants (CNV) are structural variations inside the
genome that contribute to several adaptive and economic traits
in livestock. The present study aimed to investigate and charac-
terize the presence of CNV, copy number variation regions
(CNVR) and candidate genes of 23 Italian local chicken breeds:
Ancona, Bianca di Saluzzo, Bionda Piemontese, Cornuta di
Caltanissetta, Livorno Bianca, Livorno Nera, Mericanel Della
Brianza, Modenese, Mugellese, Ermellinata di Rovigo, Millefiori
di Lonigo, Padovana Argentata, Polverara Bianca, Padovana
Camosciata, Padovana Dorata, Polverara Nera, Pepoi, Robusta
Lionata, Robusta Maculata, Romagnola, Siciliana, Valdarnese,
and Valplatani. A total of 530 animals (20 to 24 animals per breed,
50% males and 50% females) were genotyped with 600 K
Affymetrix® Axiom® HD chip and 580,954 SNPs were available
for CNV analysis. The Hidden Markov Model of the PennCNV
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software was used to identify CNV on 28 chromosomes, and the
R package HandyCNV was used to generate and visualise the
CNVR, the chromosome location and the gene annotation.

A total of 4266 CNV were identified with the highest number in
Ancona (480), Valplatani (408) and Bianca di Saluzzo (348), and
the lowest in Polverara Nera (41) and Robusta Lionata (40). To
make the interbreed CNVR frequency comparison possible, core
CNVR were identified using CNV that had overlapping chromo-
somal locations in different breeds. This resulted in 292 inter-
breed CNVR with frequency >15% in at least one breed. Chicken
quantitative trait loci datasets and Ensembl gene annotations
were used to estimate potential phenotypic effects of CNVR on
breed-specific traits. Various CNVR identified in the present
study overlapped with genes involved in skeletal muscle develop-
ment and function, fatty acid deposition, heat stress response
and climate change adaptation.

The distribution of the CNV and the comparison of the differences
among the CNVR of the 23 local chicken breeds reported in the
present study allowed a comprehensive characterization of the
breeds. However, further research is needed to confirm if the
CNV observed in the breeds are also linked to variations in the
specific phenotypic aspects. Further experimental and functional
validation of CNVR would help in the conservation of Italian local
chicken breeds.
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The heterozygosity-rich regions (HRR) are genomic regions with
high variability, which can provide information on populations’
diversity and may harbor genes related to functional traits such
as immune response, adaptation or fertility. To our knowledge,
there are few studies characterizing HRR in goat species. Italy
provides a high source of information for caprine genetic
resources with its 36 recognized breeds, mainly reared in small
farms, in semi-extensive systems, and exploiting marginal areas.
Italian (n=30) and Worldwide (n=19) goat populations, for a
total of 1287 individuals genotyped with the [llumina GoatSNP52k
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BeadChip, were investigated for population structure and HRR
patterns using both Sliding Windows (SW) and Consecutive Runs
(CS) methods (common parameters: minSNP =10, no missing
or opposite genotypes and minLength =250kb). The among-
breeds relationship analyses clustered the populations in accor-
dance with their geographical distribution, highlighting Asiatic
goats as the most distant cluster. The HRR analysis reported
overlapping results by both detection methods with high correla-
tion coefficients (r=0.996-1) for the descriptive parameters of
number, length and diversity rate. The Alpine populations showed
the highest mean number of HRR (V) per individual (12.70)
followed by the goats of central-southern Italy (11.59), while
African and Asian goats showed relative low values (8.60 and
4.88, respectively). CR and SW reported the same total number
of HRR (1130) corresponding to 166 HRR islands. CHI01, CHI11,
CHI12 and CHI18 showed 66% of the islands, involving 33, 16, 22
and 30 populations, respectively. In particular, 67% of the popu-
lations shared the same hotspot in CHI01, including STAG! and
PCCB reproduction-related genes. Almost all the Italian and
Alpine goats had the CHI18 island in common, related to the fiber
production from fleece. The hotspot in CHI12 shared by some
Alpine and Italian, as well as African and Asian breeds, harbor
genes involved in productive and adaptation to climate traits. The
results highlighted similar genomic patterns between geographi-
cally close breeds probably due to gene flow. Moreover, HRRs across
breeds and common HRR hotspots underlined a high level of
genetic diversity that could give this species the possibility of facing
new challenges linked to the onset of diseases or climate change.
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The Sarda cattle is an autochthonous breed from the island of
Sardinia. This population has never been subjected to artificial
selection or strong phenotypic standardization and its evolution
has been mainly driven by environmental adaptation, leading to
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the great within-breed heterogeneity we observe today. Sarda
cattle are usually raised in isolated herds, with a very limited
exchange of animals. Due to geographical and genetic isolation,
groups of individuals from specific areas show peculiar morpho-
logical traits, as e.g. a markedly reduced size (i.e. 110-115cm at
withers) compared to the breed average. A possible alternative
explanation is that these animals still retain ancestral traits at
the phenotypic and genomic level. Aim of the present work was
to compare genomic information between (i) groups of Sarda
animals farmed in different areas and (ii) between present-day
Sarda cattle and ancient domestic bovines from 11 archeological
sites of Sardinia.

To this end, a total of 64 Sarda animals farmed in nine areas were
genotyped with a medium density SNP panel. Only common SNP
mapping on autosomes were retained for the subsequent analy-
ses. The ancient DNA (aDNA) analysis targeted 30 samples cov-
ering ca. 6000 years (5000 BCE-1300 CE). DNA extraction has
been carried out in a dedicated facility following strict laboratory
protocols to prevent contamination from modern sources. After
extraction, seven samples showing the presence of cattle DNA in
a PCR-based test have been purified with a customised target
hybridisation capture kit to increase the yield and subsequently
used to build genomic libraries prior to sequencing on an Illumina
platform. After QC and trimming, the reads have been aligned
against the cattle reference genome (ARS-UCD1.2) with recom-
mended aDNA settings. MapDamage 2.0 software confirmed the
occurrence of the damage pattern typical of aDNA.

According to the MDS analysis of the modern cattle genotypes,
the individuals basically clustered according to the sampling area.
Moreover, even if the average minor allele frequencies were quite
similar among groups (MAF range of +0.02), the inbreeding lev-
els largely varied.

As a next step, the variants corresponding to the medium-density
panel markers will be extracted from the aDNA genomes and
compared to the modern Sarda cattle genotypes.
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Italy is home to many local goat breeds, some of which are still
unknown in terms of their genetic makeup while representing
an important economic and cultural intake, especially in marginal
areas. In this study, the lllumina Goat-_IGGC_65K_v2 chip was
used to genotype 142 samples of the Capestrina, Fulva, Grigia
Ciociara, and Bianca Monticellana Italian goat breeds. The gen-
otypes were merged to genome-wide SNP data from 33 Italian
breeds to assess the Lazio indigenous goat's genetic profile. After
filtering for minor allele frequency, missing genotype call rate,
and individual missingness, the final dataset contained 49,115
SNPs. The overall genetic structure was then evaluated using the
MDS plot, Admixture analysis and runs of homozygosity (ROH).
According to inbreeding coefficients based on ROH (FROH),
Bianca Monticellana appears to be highly inbred, whereas the
Fulva, Capestrina and Grigia Ciociara exhibit heterozygosity lev-
els comparable to those of other breeds. The admixture outcomes
show that the Lazio breeds are not genetically homogeneous. In
fact, the Bianca Monticellana differs from other breeds from Lazio
and central Italy, most likely because of genetic drift, whereas
the Fulva is closer to the Grigia Ciociara and Capestrina.
Additionally, each Lazio breed has a structure that could be related
to the flock. For example, the Fulva breed seems to be split into
two sub-populations, which refer to the two flocks that were sam-
pled. The Neighbor-Joining system classifies the Italian goat
breeds into three categories based on their geographic distribu-
tion, locating all the Lazio breeds in the same branch. Finally,
Treemix results support the above findings additionally indicating
no genetic migrations between the indigenous goat breeds of
Lazio and the other breeds. These conclusions underline the
importance of several local breeds as reservoir of genetic diver-
sity, essential to maintain biodiversity and to improve animal
breeding strategies.
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Native Italian chicken (22) and turkey (8) breeds are an import-
ant resources of avian biodiversity. The development of intensive
farming systems has reduced the genetic pool of the local avian
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breeds, putting them at potential risk of extinction. The project
‘TuBAvI-2’ aims to preserve the Italian poultry genetic resources,
by supplying new data and tools for the implementation of a
nationwide conservation program. The phenotypic characteriza-
tion of the breeds is an important task within the project. The
purpose of this work was to assess the fresh semen quality of
different Italian chicken and turkey breeds, that up till now has
never been evaluated before. In total, 38 cockerels: Bionda
Piemontese (BP, n=T), Robusta Maculata (RM, n=11), Mericanel
della Brianza (MB, n=9), and Siciliana (S, n=11); and 13 turkeys:
Romagnolo (RO, n=5), Bronzato Comune (BC, n=5), and
Ermellinato di Rovigo (ER, n=3) were used. All donors were trained
for semen collection for a period of 2—-6 weeks. Each ejaculate was
evaluated considering quantitative (volume, concentration) and
qualitative (sperm membrane integrity, motility) sperm traits.
Sperm variables were compared among the breeds using the one-
way ANOVA followed by Scheffe’s test. In regard to chicken breeds,
a higher value of sperm volume was recorded in BP (402 + 25 pL)
(p < 0.05), higher sperm concentration was found in the SI breed
(3.4 £0.1 x 10° sperm/mL), which resulted in a significant differ-
ence compared to MB (2.3x0.2x10° sperm/mL) and RM
(1.6+0.1x10° sperm/mL), no significant differences were
obtained in terms of total, progressive motility, and kinetic param-
eters. The MB breed had the higher sperm viability (96.2 + 0.9%)
when compared to the BP breed (89.2 + 1.6%) (p < 0.05). In turkey
breeds, no significant differences, neither for quantitative, nor
for qualitative traits were recorded, except for sperm viability,
which was lower in the ER breed (p < 0.05). Overall, ER breed
had a lower sperm quality.

For the first time, the results provided a phenotypic characteri-
zation of semen production in Italian avian breeds and this knowl-
edge is useful in predicting the fertilizing ability of each donor.
Moreover, the quality of fresh semen is an important prerequisite
for the implementation of a successful freezing protocol. Further
studies are planned to evaluate the main structural components
of the sperm membrane, such as the lipid composition and pro-
tein profile, to obtain a more comprehensive overview.
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For the role that Apis mellifera plays in the agroecological sys-
tems, a growing interest across Europe is emerging to preserve
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the genetic integrity of honey bee populations and subspecies.
Honey is an incredible source of environmental DNA that con-
tains traces of all organisms that directly or indirectly were
involved in its production, including that of the honey bees that
produced it. Specific mitochondrial DNA (mtDNA) lineages that
characterize several Apis mellifera subspecies can be detected
from the same honey sample, providing approximate population
genetic information useful to estimate the diffusion and fre-
quency of honey bee mitotypes. In this study, more than 2400
honey samples produced over the last five years (2018-2022) in
several Italian regions were collected from different beekeepers.
Honey samples were produced in nine regions of the North of
Italy, in Sardinia and Sicily. DNA was isolated from all these sam-
ples and PCR amplified fragments were separated using a size-
based assay to detect A, M and C mtDNA lineages. A second assay
based on Sanger sequencing was used to discriminate C1 and C2
mitotypes, which are associated with the A. m. ligustica and A.
m. carnica subspecies, respectively. The results showed that the
C lineages were the most frequent mitotypes all over Italy and
the C1 mitotype was the most prevalent, as expected. Nevertheless,
a similar distribution of honey with different mitotypes was
obtained in all other regions of the North of Italy and mtDNA
haplotypes associated with non-endemic subspecies (A and M
lineages) were present and continuously represented over years.
The A lineage was highly represented in Sicily. Metadata about
the geographical origin, the altitude of the production site and
beekeeper information were collected and merged with the
results of mtDNA analysis to produce a distribution map of the
main honey bee mitotypes. The obtained results will be useful to
design conservation strategies of A. mellifera genetic resources
in Italy. Moreover, we demonstrated that eDNA from honey can
be exploited to design cost-effective non-invasive and simple
methods to obtain information on the genetic distribution of
honey bee mitotypes in a large geographic area.
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In Italy, 53 local chicken breeds were described; the majority
(67%) were classified as extinct and 21% at risk of extinction.
Therefore, attempts for conservation of Italian avian breeds are
urgently required. Sperm cryopreservation is a powerful tool to
implement the ex situ in vitro conservation technique in bird
populations at risk. The aim of this study was to assess the vari-
ability in semen freezability between birds within the Italian
endangered Bianca di Saluzzo (BS) poultry breed, in order to
develop a conservation programme. BS (n=18) roosters were
housed at the Poultry Unit, Animal Production Centre, University
of Milan (Lodi, Italy). After a semen collection training period,
semen donors were selected and semen doses frozen in liquid
nitrogen. Each day of collection, quantitative (volume, concen-
tration) and qualitative (viability, total motility (TM), progressive
motility (PM), kinetic parameters) sperm parameters were mea-
sured. Semen was diluted to 1 x 10° sperm/mL with Lake pre-freez-
ing medium containing 2% N-methylacetamide, loaded into
0.25 mL French straws, frozen for 10 min over a nitrogen bath at
3 cm of height and stored in liquid nitrogen at —196 ° C in cryo-
genic tank. The straws were thawed at 5°C for 100s and sperm
parameters were assessed. A total of 10 laying hens per selected male
donors were inseminated twice to assess in vivo fertility and embryo
viability. The mean volume and sperm concentration recorded in
fresh ejaculates were 0.327 +0.17mL and 3.303 = 1.27 x 10° sperm/
mL. Semen quality of fresh samples was significantly different
among birds and only 6 were selected as donors. Furthermore,
according to availability of semen doses, 3 birds (BS1, BS2, BS3)
were used for artificial insemination trial. Higher values in PM and
TM were found in BS2 (PM 25%, TM 98%) and BS3 (PM 33%, TM
98%) compared to BS1 (PM 18%, TM 81%) ejaculates. As expected,
a general significant decrease in sperm quality occurred after the
freezing-thawing process. Fertility and embryo viability were 30.6%
and 95% in BS2, 7.5% and 66.7% in BS1, 8.45 and 57% in BS3. High
individual variability was found in semen freezability, not always
related to fresh sperm quality. /n vitro quality of thawed semen was
associated to the results obtained in the artificial insemination test.
However, furthered analyzes must be performed to confirm the pres-
ent results and to identify quality sperm markers for the selection of
the best semen donors in conservation programs.
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Documented human migration routes help population geneticists
to reconstruct the origin of livestock breeds that have been trans-
ported around the world since their domestication. Sheep were
brought to South America through different routes, during the
Spanish, British and Portuguese conquests of the New World. In
the late colonial period new breeds from the European and African
continents have been introduced in South America. Previous
studies tried to discover the origin of Creole sheep, but this issue
is still open. To shed light on their genetic composition we ana-
lysed some Creole breeds from Colombia, Uruguay and Brazil,
joining genotypes of Italian, Spanish, British and African breeds
available from previously published studies and new data gener-
ated in the framework of the Smarter project (www.smarterproj-
ect.eu). A total of 2789 sheep from 50 breeds were analysed with
a final panel of 16,698 SNPs after a QC performed with Plink 1.9.
Diversity indices were calculated with Arlequin 3.5.2, whereas
the phylogenetic relationship and migration events were inferred
using Treemix 1.3. The genetic structure was explored by PCA
with SNPrelate 1.3 and with ADMIXTURE 1.3. Taken together, all
results showed a high degree of admixture as well as high het-
erozygosity levels. The lowest Fst value (0.007) was found
between Bergamasca and Biellese sheep, and the highest (0.329)
between the Border Leicester (UK) and Namaqua Afrikaner
(South Africa) sheep. The heterozygosity levels ranged from 0.31
(Uruguayan Creole) and 0.43 (African White Dorper). Both the
PCA and the ML tree revealed a weak subdivision in three main
clusters (Spain + Italy; Africa; UK). The Creole breeds from
Colombia grouped mostly close to all the Caribbean, Brazilian,
Mexican, and some African breeds, while the Uruguayan Creole
clustered between the British and the Spanish breeds. Moreover,
the most probable number of admixture events inferred was 10
of which the most interesting were from the British branch
toward the Brazilian and Uruguayan Creole. Finally, the Admixture
results partially agreed with previous studies but also gave more
clues about the gene flow that occurred in the past. These pre-
liminary results could help in discovering the genetic makeup of
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the Creole sheep and in preventing uncontrolled cross-breeding
in the future.
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The analysis of genomic data is an important tool for the man-
agement of small and endangered populations. Italy holds a large
number of small ruminant populations, some of which do not
have a recognized genetic structure. The majority of these pop-
ulations are kept by smallholders under extensive production
systems and represent an important economic resource in mar-
ginal areas. The conservation of their genetic diversity is com-
pelling in the light of facing future challenges as climate change
and emerging diseases. This study investigated the genome-wide
structure of two Sicilian animal resources, namely Mascaruna
(MAS) goat and Pecora Nera (NER) sheep. These populations
are included in the Corial project that aims to study and charac-
terize those animal resources not officially recognized as breeds.
A total of 72 and 36 individuals of MAS and NER, respectively,
were genotyped using the caprine and ovine 50K BeadChip. The
genome-wide data of the two populations were analysed respec-
tively in comparison with others Italian goat and sheep breeds.
For both populations, the results displayed moderate levels of
genetic variability estimated using observed and expected het-
erozygosity, effective population size and inbreeding, and they
were comparable to that of the other Italian local goat and sheep
populations. Multidimensional scaling, model-based clustering
and measurement of population differentiation within each spe-
cies, distinguished MAS and NER from the other breeds,
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indicating a clear genetic differentiation. The individual data of
MAS and NER highlighted genomic admixture with Sicilian goats
and sheep, respectively, and showed the lowest genetic differen-
tiation towards Argentata dell'Etna for MAS and Pinzirita for NER,
i.e. the breeds that could be considered the ancestral populations
of origin. The genomic characterization of these populations
represents a fundamental step to plan breeding programs and
conservation strategies. The numerous potential uses of genomic
information may make routine genotyping desirable for the man-
agement of small populations. Our study described an example
on two small ruminant populations and confirmed that genome-
wide analyses are valuable tools for managing all small and
endangered animal genetic resources.
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Throughout their domestication, sheep have adapted to environ-
mental heterogeneity, from the tropics to the highlands. Climate
and human selection have shaped the genome and left genetic
‘fingerprints’ on breeds bred in diverse regions worldwide. The
small ruminants have evolved to be highly efficient and provide
a valuable model for identifying the genetic pathways and mech-
anisms underlying adaptation. Landscape genomics can help
understand the relationship between genetic architecture and
environmental variables and provide information on a species’
evolutionary history at different spatial scales. Thus, we aimed
to investigate regions of the genome that may be associated with
environmental adaptation. The dataset included 501 sheep from
creole populations from Uruguay (n=100), Spain (n=100),
Africa (n=72) and South Africa (n=29) belonging to the
SMARTER project*, and samples from Brazil (n=100) and
Colombia (1 =100) from a private database and genotyped with
the OvineSNP50 or Ovine HD BeadChip (Illumina Inc., USA). A
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total of 23.098 autosomal SNP were included in the analysis after
the quality control (SNP call rate: 0.9, MAF: 0.05 and pruned for
LD-indep-pairwise: 50, 5, 0.2). Climatic variables were down-
loaded from WorldClim using each population’s geographical
coordinates. The population structure analysis was performed
using MDS (multi-dimensional scaling) and Admixture. The
landscape genomic approach (Latent Factor Mixed Model) was
used to determine SNPs significantly associated with the geo-
graphic and environmental variables. The MDS plot suggested a
closer genetic relationship between the Colombian sheep and
Spain and African sheep. The Brazilian and Uruguayan Sheep
formed an independent group. The Admixture analysis consid-
ered 20 potential clusters (K), at K=4, the Brazilian was distin-
guished, and the Colombian wool creole and hair-type hair sheep
breeds were grouped. The FDR — ¢ value was calculated for each
locus based on the p-values in R. We identified genes related to
oxidative stress (CAT, BLF), thermotolerance (FGF2, GNAIS3,
PLCBI) and altitude (PPPIRI2A, RELN, PARP2) that show the
adaptation of breeds to specific environmental conditions. Thus,
our results could contribute to breeding or conservation plans for
locally adapted breeds in the face of climate change.
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The semen cryobank realised within the LIFE Nat.Sal.Mo. project
is an important tool to safeguard the genetic integrity of
Mediterranean trout (S. cettii) at risk of extinction, thanks to its
practical use in the supportive breeding. This practice consists
in the use of artificial reproduction (AR) to support the natural
one. In particular, frozen semen doses in combination with
cross-fertilization schemes are used in AR to maximize the
genetic variability of offspring to be used in restocking activities.
Generally, in AR practices the use of a basic saline solution
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(D532) is recommended as artificial fertilization medium (AFM)
to boost sperm motility. However, in order to maintain a repro-
ductive microenvironment (RM) as similar as possible to the
natural one we focused on the use of ovarian fluid (OF) alone as
activation medium to sperm motility. Therefore, the aim of the
present study was to evaluate the effects of only OF on the post-
thaw sperm motility of S. ceftii compared to D532 and a combi-
nation of them at 50% (OF50%).

Sperm samples from 5 males were frozen using a freezing pro-
tocol optimised in our laboratory. Each sperm sample was thawed
at 40°C for 5s and the motility was activated with OF100% and
OF 50% of each female (N =>5) or D532, then analysed by CASA
system. Within each treatment, the data obtained was compared
with ONE-WAY-ANOVA, followed by Duncan’s test. To assess the
fixed effects of male and female ID and their interaction, we used
the GLM procedure. OF100% and OF50% enhanced (p < 0.05)
respectively the total motility (50.4 +2%; 51.8 £ 1.9%) and dura-
tion of movement (46.1 + 1.5s;46.1 £ 1.5s) than D532 (38.5 = 3.2%;
31.2 + 1.8s); higher values (p < 0.05) of velocity parameters (VSL,
VCL, VAP) were obtained with D532 than other treatments. Sperm
traits varied depending on parental ID and interplay between
male x female (p < 0.05).

Although D532 boosted kinetic parameters more than OF, the
authors retain that the sperm velocity could not be a key param-
eter for a successful fertilization in our cross-fertilization system.
In fact, in a controlled RM that already favours the gametes
encounter, obtaining a greater number of post-thaw motile sperm/
egg that move for a longer time could potentially increase the
reproductive efficiency of S cettii. Thus, the use of OF alone in
the AR could be a simple and effective activation/fertilization
media to facilitate the management of riverbank operations,
avoiding preparation, transport and use of AFM.
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Since the Neolithic transition, human history has been accom-
panied by the presence of livestock species whose biodiversity
has been molded by repeated human migratory waves. In such a
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context, complex phylogeographic patterns emerged as a conse-
quence of a combination of natural and artificial selective pro-
cesses. With the aim to investigate similarities and divergences
between the diffusion processes of three livestock species and
post-Neolithic human expansion, a comparative framework has
been developed including genome-wide SNPs data of goats,
sheep, cattle and humans in the Mediterranean region and in
the domestication area. Using public repository, we retrieved
genomic data from 1.906 goats, 1.924 sheep, 1.962 cattle and 1.363
human individuals. Concerning livestock species, only autoch-
thonous breeds were considered for the analyses. All datasets
have been filtered for minor allele frequencies (—maf 0.05) and
missing call rate (—geno 0.1) using the software plink and obtain-
ing final datasets consisting of 48.858 SNPs for goats, 33.670
SNPs for sheep, 23.079 for cattle and 421.611 for humans. To
explore common pattern of genomic structure, MDS plots were
generated for each species, while the software ADMIXTURE was
used with K values ranging from 2 to 10 for each dataset sepa-
rately. The obtained Q-matrices of ancestry coefficients were then
been used to construct an interpolation map. Genetic diversity
indices were also calculated for each main genomic group rep-
resenting a specific geographic area in order to assess the pres-
ence of pattern of genetic diversity in accordance with stepping
stone diffusion processes from the domestication center to
peripherical Mediterranean regions. Our results showed that
while several common patterns such as a general genomic cline
conform with an expansion process from the Fertile Crescent to
central Europe can be observed for all species, other local signals
seem to be more related to species-specific events reflecting a more
complex scenario. For example, while cattle, goats and humans
showed similar genetic discontinuities in the Italian Peninsula,
sheep seem to be more homogeneous. In cattle this genetic signa-
ture could be related to the close relationship between Italian and
Balkan Podolian breeds which have been shown to come from the
same migration wave. Further analyses and additional samples
would be necessary to obtain a more detailed overview of the
post-domestication processes of humans and livestock.
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Several chicken breeds are recognized in Italy, and the Piedmont
region counts three breeds recognized by the MIPAAF: Bionda
Piemontese (BP), Bianca di Saluzzo (BS) and Millefiori
Piemontese (MP). The MP is an autochthonous breed widely
reared in the province of Cuneo until the ‘60s as double-purpose
chicken. Historical sources report that the MP is similar to the
Ancona breed but with some specific differences: the MP is
heavier than Ancona breed (males up to 4.5kg, females up to
3 kg), the body is more compact (similar to the BP) and the ear-
lobe colour is red. The MP has a mottled plumage pattern (white
and black), yellow skin and shank and the comb is red and
erected, with regularly shaped dents, even if less developed com-
pared to other Piedmont breeds.

MP substitution with commercial chicken lines caused its
dramatic decline, and almost seemed extinct in the ‘90s. Some
MP individuals have been found in the province of Cuneo (4
breeders preserved a few subjects throughout the years) so a
conservation and valorization project of this breed is currently
carried out in the TUBAVI project. These subjects (n =50; 16
males and 34 females), phenotypically like the MP, were
selected in order to evaluate the genetic variability. Blood
samples were collected from each individual for DNA genotyp-
ing by a set of 25 microsatellite markers chosen by their high
polymorphism. Total number (Na), and effective number (Ne)
of alleles, observed (Ho) and expected (He) heterozygosity,
and F (Wright’s inbreeding coefficient) index were surveyed.
In the sample only one locus is not polymorphic; 88 alleles
were identified. The average number of alleles per locus was
3.2, and the effective number of alleles was 2.34. The Ne
resulted lower due to the presence of low-frequency alleles
that can be easily lost by genetic drift, thus reducing the
genetic variability of the breeds, and increasing their risk of
extinction. Observed and expected heterozygosity were 0.57
and 0.52 respectively with F = —0.82 but no significant Hardy-
Weinberg Equilibrium deviation was observed. The analysis
of the genetical distance from other Italian breeds demon-
strated the peculiarity of this genetic group.

Further analyses will be performed in order to define the breed
standard, productive and reproductive performances and the
breeding programs. As this data and information are unique, it
is fundamental to further study and protect this breed, thus pre-
serving and valorizing the Italian avian patrimony.
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The dual-purpose (dairy and beef) Rendena cattle breed is native
to Val Rendena in the northern Italian region of Trentino-Alto
Adige. The breed is of medium build, with short, robust legs and
small feet that make it well-adapted to grazing in steep Alpine
pastures. The

Rendena is also valued by farmers for its longevity, fertility and
disease resistance; however, the genomic diversity of this breed
is almost unknown. Here, the GGP Bovine 100K SNPchip
(Neogen) genotypes and mitogenome sequences from 140
Rendena individuals from 31 farms (collected in 2018) were
used together with genotyping data from 40 additional samples
(collected in the year 2000) to assess changes in population
structure and molecular diversity over the past 20 years. The
SNP genotype dataset was used to estimate within-breed diver-
sity and inbreeding, and, with data from 31 local and cosmopol-
itan cattle breeds, to assess population structure and
evolutionary relationships. Principal Component Analysis
(PCA), Neighbour-net and Admixture analyses suggested a
shared ancestry with the Brown Swiss group. In addition, the
distribution of runs of homozygosity (ROHs) appeared homo-
geneous across chromosomes and was related to chromosome
size. Most ROHs were private or common to a few animals.
Exceptions were found in three genomic regions on BTAG6,
BTA10 and BTA16, where ROHs were shared by >25% of the
individuals. Noticeably, the ROH on BTAG6 consisted in 33 SNPs
shared by >50% of the animals over a region harbouring genes
relevant for meat (NCAPG, LCORL) and milk production (LAP3).
The same region was also found to be under selection in Fg;- and
XP-EHH-based analyses contrasting alpine vs cosmopolitan
breeds. The mean inbreeding level recorded for the 2000 and
2018 populations indicated an increase in the average inbreed-
ing from 0.055 to 0.086, and PCA showed partial overlap of the
two groups. Most mtDNA variants belonged to the T3 haplogroup
which is known to be widespread in Europe; however, 10 ani-
mals with T2 haplogroup variants and single occurrences of T5
and Q1 lineages were found.
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The use of by-products such as olive cake (OC) for alternative ani-
mals feed is widespread to reduce cost associated with animal nutri-
tion (due to the recent increasing costs), to limit environmental
impact and to enhance the quality of meat and milk. In fact, it is well
known that OC is rich in unsaturated fatty acids (UFA) and polyphe-
nols. The aim of this study was to evaluate the effects of supplement-
ing enriched OC (EOC) to mid-lactating Holstein cows on milk fatty
acids (FA) profile. A total of 20 cows were enrolled into 2 homoge-
neous groups (10 for EOC group and 10 for CTR group) according to
BCS (2.43+0.26), lactation period (113+47 d), and milk yield
(31.42 +3.28 kg/d). The EOC group was fed with a 7% inclusion of
enriched destoned OC, whereas control group (CTR) received a con-
ventional diet. Milk samples were collected at d 0 and at d 28, to
compare FAs in EOC and CTR group at d 0 and at d 28. FAs were
extracted, methylated, and separated with a gas-chromatographer
fitting a CP-Sil88 column. Peaks of individual FAs were identified
and quantified using a 37 FAME standard. Data were analyzed with
the PROC GLIMMIX of SAS. Values are expressed as a percentage of
total FAME. The results showed that the inclusion of EOC for 28 days
modified the FA profile of milk. In fact, at 28 d, among saturated,
short- and medium-chain FAs, C10:0 (2.84 vs. 3.68; p=0.08), C13:0
(0.16 vs. 0.24; p=0.08), and C14:0 (12.73 vs. 14.64; p =0.06) tended
to be lower in EOC compared with CTR group. A lower content of
C12:0 (3.77 vs. 4.93; p=0.05), C15:0 (1.61 vs. CTR 2.01; p=0.03),
C16:0 (33.73 vs. 36.76; p < 0.001) was also observed in EOC compared
with CTR group. Concerning long-chain fatty acids, EOC group had
greater C18:1 cis-9 (20.32 vs. 16.63; p=0.02) compared with CTR.
C18:0 tended to be greater in EOC compared with CTR group (6.68
vs.4.51, respectively; p = 0.08), whereas C22:2 (0.05 vs. 0.09;p =0.07)
and C24:0 (0.04 vs. 0.08; p=0.09) tended to be lower in EOC com-
pared with CTR. These results point out the beneficial effects of
supplementing EOC since it improves milk FAs profile that are pos-
itively related to human health and are indicative of a better nutri-
tional and nutraceutical properties of milk. Thereby, using this
by-product may be considered as a good alternative to conventional
feed, giving moreover an added value to the final product.
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Industrial hemp (Cannabis sativa L.) leaves are a by-product that
usually ends up as a waste in the landfills. As this part of the plant
is a good source of protein and fiber, it could be used as a forage
for ruminants. Hemp leaves (HL) were supplemented to dairy
cows in order to assess its effect on the milk yield and its com-
position over a short experimental period. Six Italian Simmental
(34.6 + 6.1 months of age) lactating cows were randomly assigned
into two treatment groups in an experiment that lasted for 6
weeks (3 periods of 2 weeks). The two experimental groups were
fed the same total mixed ration, based on corn-silage, without
(CTR) and with a supplementation of fresh hemp leaves (HL).
The leaves of hemp (Futura variety) were manually collected at
the Center for Cereal and Industrial Crops (CREA-CI), located in
Rovigo (Northern Italy), in August 2022. The chemical composi-
tion (on DM basis) of the HL was 27.59% of DM, 19.59% of crude
protein, 7.12% of ether extract, 13.88% of ash, 30.49% of NDF,
15.81% of ADF, 5.20% of ADL and 0.09% of AIA. The inclusion of
HL in the cows’ diet was done gradually since there was a first
refusal of consumption. During each period of 2 weeks, the cows
of HL group were supplemented with 0.5kg of HL on day 1 and 2,
1kg of HL on day 3 and 4, 1.5kg of HL on day 5 and 6 and then
without the HL. The milk samples were collected and milk yield
was recorded under the effect of day 5 and 6 of each period. HL
supplementation did not affect the milk yield but altered the milk
quality. On average, milk yield was 25.07 kg/d and milk protein
was 3.68%. Parameters such as milk fat and milk total solids
decreased with the HL supplementation (4.71 vs. 4.53% and 13.72
vs. 13.43% resp.; p < 0.05). For this reason, also the energy con-
tent of milk resulted higher for the CTR than the HL group (356
vs. 345kJ/100 mL; p < 0.05). In conclusion, HL can be included
as an ingredient for lactating cows, even though the palatability
could be low in the beginning of consumption. Further studies
might be carried out in order to assess not only the positive trans-
fer of bio-active compounds to the milk and dairy products; but
also, to the cannabinoids content of the leaves and its role in the
cow nutrition.
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This work studied the effect of different levels of inclusion in the
diet (0, 2, 4, 6%) of a commercial purified condensed tannins
(71%) extract from quebracho (Schinopsis balansae, QE), on
methane production in Alpine lactating goats. A repeated Latin
square design (4 x4) x 2 was applied using eight goats housed
in individual respiration chambers and kept in individual meta-
bolic cages for total faeces and urine collection. Each period lasted
28 days, four of which were for sample collection.

The four diets (CTR, Q2, Q4, Q6) were based on meadow hay (on
average 53.2%) and compound feed (corn meal, corn flakes, bar-
ley meal, and whole extruded soybean) added with the different
levels of QE. The CTR had the following chemical composition on
DM: 91.9% OM, 15.2% CP, 3.86% EE, 37.1% aNDFom, 23.3% starch.
Statistical analysis was performed using the Mixed procedure of
SAS, considering the fixed effects of square, period within square,
treatment, and the random effect of goat within square.
Treatment did not affect DMI, but reduced OM, aNDFom, and CP
digestibility, up to 13%, 24%, and 23%, respectively, as the level
of QE increased (p < 0.001).

Fat and protein corrected milk was similar between all treatments
while Q6 reduced the milk protein yield compared to the CTR
(96.3 vs 102 g/d, p =0.036). The inclusion of QE linearly reduced
the dairy efficiency (FPCM/DMI; p = 0.007).

Methane production was significantly reduced only by Q6 com-
pared to CTR (39.1 vs 43.4¢g/d, p=0.036), however, when the
methane production is expressed in relation to the DMI, QE lin-
early decreased the methanogenesis and Q4 and Q6 were signifi-
cantly lower than the CTR (19.4, 17.8 vs 21.6 g CH,/kg DML, p <
0.001). Also considering the digestibility, QE linearly reduced
methane production per kg of digestible DM (p =0.007) and OM
(p =0.008) but linearly increased the methane production per kg
of aNDFom (p =0.011). Methane production in percentage of both
gross energy intake and digestible energy intake were linearly
reduced by QE (p < 0.001 and p =0.030, respectively). No effect
of QE was observed when methane production was expressed in
relation with the milk, milk fat, and milk protein yields.

Given the reduction of diet digestibility induced by QE and the
lack of methane reduction per kg of milk, this study shows that
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including QE in the diets for lactating goats is not an effective
tool to reduce the sector's methane intensity emission.
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Subacute rumen acidosis (SARA) is a nutritional disease when
the ruminal pH drops below 5.8 for more than 5-6 h/day. A
decrease in ruminal pH causes reductions in rumination and
salivation, negatively impacting animal health and causing eco-
nomic losses for the farmer. One way to address SARA is to add
essential oils to the ration, affecting volatile fatty acids (VFA)
synthesis pathways, ruminal pH and methane (CH,) production.
This study aimed to evaluate the effects of a blend of essential
oils (3g/head/d) (allyl-sulfide, cinnamaldehyde, eugenol, and
limonene) on ruminal pH and fermentation. Four rumen-fistu-
lated cows were fed in a cross-over design 2 different diets in 2
periods: control diet (CONTR) vs essential oil (EO) diet. The
individual rumen fluids of these cows (CONTR and EO) were
used to carry out in vitro incubations for 24 h to evaluate gas
production (GP), VFA, and pH; CH, production was predicted in
function of VFA concentrations. The substrates incubated in the
in vitro analysis were the control diet (CONTR, 18% starch on
DM) and one modified to induce SARA, replacing 35% of CONTR
with wheat starch (SARAD, 46% starch on DM). The buffer was
prepared with a reduced amount of sodium bicarbonate and diso-
dium phosphate in order to induce SARA in vitro. At the end of
incubation (24 h), GP and pH values were recorded, and samples
were collected to determine VFA. Statistical analysis was con-
ducted using SAS studio (SAS® Studio 3.8), considering the fixed
effects of the inoculum, incubated substrate, period, cow, and
their interactions. On average, the pH of the EO inoculum after
24h of incubation was 5.63, while the CONTR was 5.57 (p <
0.001). However, for SARAD substrate, EO tended to maintain a
higher pH (5.42) than the CONTR inoculum (5.39; p =0.074).
The GP (mL/200 mg DM) at 24 h was higher with the EO than the
CONTR (75.5 vs 70.4mL, p < 0.001). On the contrary, total VFA
(mmol/l) of EO inoculum was lower than CONTR (51.7 vs 54.8;
p=0.029). EO decreased the molar proportion of acetate (59.8 vs
61.9%; p =0.009) and butyrate (13.9 vs 15.8%; p < 0.001) while
increasing the molar proportion of propionate (21.6% vs 17.6%;
p <0.001) compared to CONTR. The EO resulted in less methane
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than CONTR, 13.7mmol/ vs 16.1 mmol/l (p < 0.001), respectively.
In conclusion, the tested blend of essential oils seems to be prom-
ising in modulate rumen fermentation; further evaluation on
microbiome modification is required.

0178

Evaluation of the effect of leaf
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It is known that polyphenols can modulate rumen fermentation.
In this context, considering the high polyphenol structural vari-
ability, three Fagaceae species were selected: beech (Fagus syl-
vativa L. Fs), chestnut (Castanea sativa Mill. Cs) and oak
(Quercus robur L. Qr). Thus, a polyphenol fraction was obtained
from each species. Chemical composition analyses highlighted
polyphenols identity and relative abundance discriminate the
three species. Indeed, hydroxycinnamic acids were mainly abun-
dant in beech, while they were minor constituents in oak and
chestnut, which in turn contain an appreciable tannic component.
This latter mostly consisted in hydrolysable tannins in chestnut,
and condensed ones in oak. Quali-quantitative differences were
also related to their flavonoid content. To investigate the impact
of the three polyphenol fractions on in vitro ruminal fermenta-
tion, they were supplemented in the ratio of 0, 5 and 20% to a
standard diet and incubated in vitro at 39 °C with a ruminal inoc-
ulum obtained by three young bulls. Polynomial contrast analysis
was performed in order to observed dose effect. The chemical
diversity has led to different intra-species findings on ruminal
fermentation process. Dose-dependent effects were also recorded,
in terms of fermentation rate and gas production. All polyphenolic
fractions at 5% reduced gas production; chestnut leaf extract was
the most active fraction followed by oak extract. The decreasing
effect on gas production (gp) occurred during the 1st hour of
incubation, while the fraction from beech leaves exerted a slower
reducing effect on gp. On the contrary, at 20% a significant
increase in gp was found, together with an abrupt slowdown in
the fermentation rate. The polyphenol fractions also appeared to
modulate and differently affect the production of volatile fatty
acids (VFA). All fractions increased total VFA compared to control
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diet. At the 20% treatment dose, the beech and chestnut fractions
exerted a lower increase in VFA, while the oak doubled VFA pro-
duction. Furthermore, treatment at 5% for all fractions signifi-
cantly reduced acetate, valerate, iso-valerate and BCFA, while
increasing propionate and butyrate production. In conclusion,
although belonging to the same family, the leaves of three species
provided extracts with different chemical and nutritional char-
acteristics, resulting in various effects on ruminal fermentations,
diversely exploitable.
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The quality of buffalo milk is strongly influenced by feeding,
genetics, season, lactation stage, parity, and management. This
study aimed at understanding how feeding management might
affect milk quality. The study was carried out in 10 water buffalo
farms located in the Amaseno (Italy) for a period of 12 months.
On a monthly basis, samples of total mixed ration (TMR), feces,
bulk milk, and information of diet and feeding management were
collected for each farm. TMR particle size was determined by
sieved samples on farm using Penn State Particle Separator
(PSPS), and the geometric mean length (GML) was obtained by
measuring the particles. TMR and faeces samples were collected
and then analyzed at the laboratory for chemical characteristics:
crude protein (CP), ash, ether extract (EE), starch, neutral deter-
gent fiber (aNDF), acid detergent fiber (ADF) and acid detergent
lignin (ADL). The apparent digestibility of the diet was estimated
by an equation using ADL as a marker. The bulk milk sample was
analyzed for the determination of fat, protein, and lactose, casein
and solid not fat percentages, urea (mg/dL), freezing point (°C),
pH, titratable acidity (°SH), somatic cell count (SCC) and chee-
semaking attitude (RCT, k,, a,;). To find a correlation between
the quality of diet and the quality of milk, Pearson correlation
was calculated between all the variables. The content of diet DM
(%) was negatively related to the content of milk protein
(r=-0.43**), fat (r=-0.33**), casein (r=-0.37**) and a,,
(r=-0.20*). Buffaloes fed with diets containing lower DM
(46.9 = 3.5%) showed higher milk yield (MY, +0.53 /head/d) and
lower SCC. Diets with higher DM (57.2 +4.2%) had lower crude
protein and NDF contents compared with low DM %. The content
of dietary proteins (%) was negatively related to the content of
milk proteins (r=-0.31**), fat (r=-0.35**) and casein
(r=-0.29**), and positively related to milk urea (r=0.33**) and
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RCT (r=0.31**). Diets with higher proteins (13.4 +0.8%) had
lower NDF content, lower GML and higher starch content com-
pared with diets containing low (10.6 + 1.2%) proteins. Moreover,
buffaloes fed with diets containing higher proteins content
showed higher MY (+0.52/head/d). Milk yield was negatively
related to SCC (r=—0.32**). Furthermore, the season also influ-
enced the quality of the milk; there was a greater content of fat,
protein and casein in the winter months and autumn months
compared with other months.
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After cold oil extraction from Nicotiana tabacum L. cv. Solaris
(PCT/1B/2007/053412) seeds, the co-product Solaris seed cake
(CP 34.7g/100 g DM) was tested as a possible alternative protein
source in beef cattle diet.

Ten male crossbred Friesian growing beef calves raised in a com-
mercial farm located in Benevento province, average weight 157.9
(x24.5, SEM) kg and average age 228.5 (x71.9) days, were
divided in two homogeneous groups, Solaris (SOL) and Control
(CTR). According to the nutritional needs of the selected animals,
two isoenergetic and isonitrogenous diets were formulated.
Groups were daily fed 21 kg of legume and grass haylage, ad libi-
tum mature grass hay and concentrates mixture made by 40% of
corn, 40% of barley, 10% of commercial feed and 10% of Solaris
seed cake, and by 40% of corn, 40% of barley, 20% of commercial
feed, respectively for SOL and CTR group. The trial lasted 66 days,
including 16 days of adaptation to the experimental diets. Group
feed intake (offered-refusal) was monitored weekly, individual
body weight (BW) was recorded at 0- and 66-days, and body con-
dition (BCS) of animals was scored at 0-, 34- and 66 days. Average
daily gain (ADG) was calculated. Feeds offered and left over were
weekly sampled and chemical composition was analysed accord-
ing to official methods. The effect of the dietary treatment on
individual BW, BCS and ADG was processed by analysis of the
variance also considering the covariate effect at 0 days (GLM,
ANCOVA; SPSS Inc., Chicago, IL, USA). Significance was declared
atp <0.05.

The daily group intake of concentrate was in average 35.4 (x1.21)
kg DM and 36.5 (x1.31) kg DM for CTR and SOL group
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respectively, indicating the palatability of Solaris seed cake. The
dietary treatment did not affect (p > 0.05) individual BW (207.7 kg
vs. 215.9 £ 9.8 kg, respectively for CTR and SOL), ADG (0.86 kg/d
vs.1.05 kg/d £0.15, respectively for CTR and SOL), and BCS (3.31
vs. 3.41 £0.16, respectively for CTR and SOL).

Although not conclusive, results suggest that the innovative
Solaris seed cake represents a promising alternative ingredient
in growing calves’ diet. This co-product from the innovative
energy crop may contribute to the reduction of feeding costs in
beef farming and could represent a great opportunity for re-de-
signing the tobacco cultivation, especially in inner Mediterranean
areas.
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Dietary lipid sources can increase beneficial effects in dairy prod-
ucts, but the degree of saturation of fatty acids could affect rumen
microbiota. The aim of this experiment was to evaluate the influ-
ence of two different lipid sources, one saturated (Megafat88;
FAT), and one unsaturated (whole soybean flaked; SOY) on
rumen microbiota composition of high-producing dairy cows fed
a hay-based ration. The study involved 8 Italian Friesian dairy
cows, and reticular pH, rumination time, and microbiota compo-
sition (bacteria and protozoa) were determined. DNA from rumen
contents was extracted, purified, and sequenced to quantify bac-
teria populations. Sequencing was performed on Illumina MiSeq.
For protozoa count, liquor samples are mixed with glycerol and
the microorganism were counted in Burker-chamber counter.
Data were analyzed with JMP pro v 17.1. For the statistical anal-
ysis, a linear mixed model was used with a fixed effect: Saturated
Fat vs Unsaturated fat. The different lipid sources influenced
bacteria community, but the differences were not significant.
Prevotellaceae family showed a tendency (p =0.1) and decreased
in SOY compared to FAT. Selenomonadaceae family had a higher
relative abundance (p =0.07) in SOY, as well as Rikenellaceae.
and Veillonellaceae, while Lachnospiraceae did not differ. Data
also revealed differences among cows, even if subjected to the
same lipid source. Animals were significantly different within
the same treatment for Ruminococcaceae (p <0.05) in SOY, while
Veillonellaceae and Selenomonadaceae families in both SOY and
FAT treatment. Rikenellaceae presented a significant difference
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in FAT (p<0.05). Protozoa count revealed a higher concentration
in SOY compared to FAT (10.2 vs 8.8 respectively, p <0.05). The
analyzed genera showed a significant increase in SOY for
Epidinium, and Entodinium (p <0.05), while Isotricha increased
in FAT (p <0.05). In conclusion, the dietary lipid source affected
rumen microbiota composition, especially the protozoa commu-
nity. The degree of saturation of lipid sources affected micro-
organisms in different ways for each cow, underlying the
individual characteristics of each animal, and how much the
host variability remains one of the major aspects to explain the
final animal response.

0215

Could eating time be a useful
indicator in dairy farm
management?

Eleonora Florit, Alberto Romanzin and Mauro Spanghero

Department of Agricultural, Food, Environmental and Animal
Sciences, University of Udine, Udine, Italy

The increasing demand for dairy animal products will require
maintaining an efficient dairy livestock system. Feed efficiency
represents a relevant part of the whole efficiency because feed
inputs are the most important factors that affect dairy farm costs.
Precision dairy farming has been well-developed, with an increase
in the use of advanced technologies such as milking robots, auto-
matic feeding systems, and accelerometers in commercial farms.
This study focuses on the data generated by these sensors, which
provide increasingly accurate eating and ruminating times for
each animal: the aim is to evaluate the links among milk produc-
tion, feeding management, and behavior in the perspective to
associate eating time with feeding efficiency. Data were collected
from about 800 lactating cows of two breeds (Holstein Friesian
— HF and Italian Simmental — IS) distributed in 14 dairy farms
in North-East Italy. Farms were distinguished by the presence of
the same sensor (SenseHub™ Dairy, Allflex® Livestock
Intellingence™; SCR Engineers Ltd., Netanya, Israel) validated
for recording the eating times. Aspects related to the individual
traits of the cow, management choices, and ration characteristics
were examined. In general, the milk production corrected for fat
and protein (FPCM) was foreseeably higher in HF than in IS (33
vs 27kg/d). Considering feeding behavior, the two breeds were
similar in view of eating time, while rumination time was higher
in HF by almost 1h per day (572 vs 517 min/d). Statistical analysis,
in particular Principal Component Analysis, was performed con-
sidering animals grouped into five eating time classes (< 180,
181-220, 221-260, 261-300, and 2301 min/d). The results showed
that cows with longer meal intervals (> 301 min/d) had greater
values for ruminating time. The production of milk and FPCM
followed a similar trend, although there were no differences in
milk components (fat and protein). Furthermore, as eating time
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increased, there was a decrease in milk urea, somatic cells count,
and BCS. This study provides useful information by understand-
ing the close association between feeding behavior and animal
or management factors. Eating time appears well related to sev-
eral productive and management traits of lactating cows, and its
relationship with feeding efficiency warrants investigations.
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The alternative use of agri-food by-products in animal feeding
has been already suggested as promising. Olive cake (OC) has
good potential to be included in ruminant diets, but studies aim-
ing to increase its shelf-life, besides the drying techniques, are
quite scarce. In addition, OC has a high content of polyphenols,
which were previously associated with beneficial effects on rumi-
nant products. The present study aimed to investigate the ensil-
ing of OC mixed with different proportions of wheat bran (B) to
preserve its shelf-life and polyphenols content. Moreover, hetero-
(1) or homo-fermentative (2) inoculants were alternatively sup-
plemented to promote the proper acidification of substrates. A
total of 8 different treatments were fermented in 16 laboratory
silos for 55 days, namely, OC; B + 1 and B + 2; 5 different mixtures
of OC and B, namely HIGH OC+B; HIGH OC +B+1; HIGH
0OC + B +2, with a higher proportion of OC, and LOW OC + B +1;
LOW OC + B + 2, with a lower proportion of OC. Samples collected
previous (t0) and after (t55) ensiling were analyzed for gross
composition, pH, volatile fatty acid profile (VFA), lactic bacteria
counts, and polyphenol profile. Additionally, the in vitro true
degradability (IVTD) and aerobic stability of silages were evalu-
ated. Data were analyzed using a linear model to compare the
treatments listed above. B and OC naturally differed for gross
composition, having OC higher content of NDF and lower dry
matter (35% DM). Consequently, DM was higher in LOW OC +B
(~50%) vs. HIGH OC + B (~40%), thus affecting the required pH
values (RpH) as an indicator to prevent pathogen growth. All pH
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values after 55 days of silages were lower than RpH, particularly
in B + 1/2, probably because of higher lactate proportion (~55%,
p < 0.001). Conversely, OC + B silages had a higher propionate
proportion (~60%, p < 0.001). However, lactic bacteria count in
all treatments was higher than B silages. Regarding polyphenols,
most flavonoids increased after fermentation because of silage
weight loss. Hydroxytyrosol did not increase, except for HIGH
OC+B+1 (+40%), probably produced from native oleuro-
pein-aglycone (-95%) of OC. Unfortunately, HIGH OC + B silages,
in contrast to B lonely, reduced aerobic stabilities and IVTD (65%
vs 85%; p < 0.001). Overall, ensiling a mixture of OC and B, both
at high and low proportions, can be a promising solution for OC
long time on-farm preservation, however, some limitations about
IVTD and aerobic stability must be considered for high OC silage.

0407

A dynamic mechanistic model to
forecast the oscillatory feeding
behaviour of lactating dairy cows

Erica Fiorbelli?, Alberto Stanislao Atzori®, Luis Tedeschi¢,
Alessandro Cattellani? and Antonio Gallo?

“Department of Animal Science, Food and Nutrition (DIANA),
Facolta di Scienze Agrarie, Alimentari e Ambientali, Universita
Cattolica del Sacro Cuore, Piacenza, Italy

®Dipartimento di Agraria, Universita di Sassari, Sassari, Italy
“Department of Animal Science, Texas A&M University, College
Station, TX, USA

Daily feeding behavior of lactating dairy cows was reproduced by
using the model proposed by Fischer on 1996 and a stock and flow
diagram structure was used. In particular, the model included
specific stocks for protein, soluble carbohydrates, slowly digest-
ible fiber, and very slowly digestible fiber present in rumen-re-
ticulum compartment at a specific time. The regulation of intake
was based on feedback structures for distention, chemostatic,
and protein effects. Model inputs were dietary levels of main
nutrients as well as their rates of digestion and passage. In this
trial, 20 Holstein milking cows were random selected to observe
the individual feeding intake in an experimental facility (Romeo
and Enrica Invernizzi, San Bonico, Piacenza, Italy) for four con-
secutively days. The cows had (mean + SD) 38 + 7 months and a
average milk yield of 33.3 +£4.36 /cow/day. The feeding behavior
was monitored by using the automatic intake recorder Roughage
Intake Control System (RIC; Hokofarm group, Marknesse, The
Netherlands). The raw data were reported in an electronic spread-
sheet, including number of visits, intake per visit (kg 24 DM),
and visit duration (min). The other indices of feeding behaviors
were calculated from these primary indexes. In particular, the
eating event unit was the single ‘meal’ (time of the RIC visit or
consecutive visits within 20min). After the number of meals
taken (n/day), the ingestion per meal (kg DM/meal), the duration
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of the meal (min/meal), and the time lapsed (min) between two
successive meals were calculated, as well as the rate of feed
ingestion (kg DM/min). Oscillation differences in terms of fre-
quency and amplitude (meals per day and amount eaten per meal),
and variability of observed meals (kg/per hour) were discussed
regarding the average meal of each animal during the testing period.
On average, the animal had 7+2 meals/cow per day and 18 +9.55
visits/cow per day. The average intake per meal was 3.60+1.12kg.
The average DMI was 23.81 +2.73 kg/cow per day and the average
time spend to feeding was 21.0 +4.60 min per meal. The oscillatory
pattern simulated by Fischer’s model was able to describe meal fluc-
tuations due to dietary components, whereas, in this trial, animal
components had a substantial impact on the fluctuation. The
research group will add new feedback loops in the stock and flow
diagram modelling structure to try to accurately simulate the daily
oscillatory system of lactating cow behavior, as well as daily DMI.
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Plastic is widely used to cover bunker silos and to preserve the
ensiled mass from the aerobic deterioration, thus achieving the
best anaerobic conditions and allowing the storage of silage for
a long period. In this trial, a comparison between two types of
films on sorghum silage fermentative quality was carried out: (i)
a conventional polyethylene metallocene (PE-met) film or (ii) an
innovative combined oxygen-barrier film (2 in 1, OB), with the
same physical and mechanical characteristics of PE-met, but still
able to maintain silage quality while reducing the use of plastic
at farm level. Furthermore, it has been verified the practical
aspect of using this new combined barrier film (i.e. OB) in reduc-
ing both plastic use (—35%) and covering time. The bunker was
divided into left and right parts (the bunker is 8 m wide, with the
1 m central buffer zone between treatments) and they were
assigned to one of two tested films (i.e. PE-met or OB covering
systems). High-density polyethylene (HDPE) silo bags with the
same fresh chopped sorghum (i.e. 6.7 Department of Animal
Science, Food and Nutrition (DIANA), 0.3 kg as fresh) were col-
located in different zones of the feed-out face, being central (i.e.
4 for each treatment) or peripheral (i.e, lateral, near the wall, or
apical for a total of 6 for each treatment) parts, respectively. After
6 months from harvest and approximately 2 months after bunker
opening, silo bags were taken off from the ensiled mass, weighed,
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and subsampled to analyze fermentative, chemical, and microbi-
ological parameters. The dry matter values were lower (p < 0.05)
in peripheral samples of PE-met than in central samples (29 %
DM vs. 32% DM, respectively). On the contrary, greater (p < 0.05)
ash (7.85 % DM vs. 7.46% DM), acetic acid (3.71% DM vs. 2.31%
DM), 1,2-propanediol (4.65% DM vs. 2.54% DM) and ammonia
nitrogen (5.80% TN vs. 4.88% TN) contents were detected in
peripheral samples of PE-met than central samples, respectively.
The lowest (p < 0.05) ammonia nitrogen, acetate and propionate
contents were measured in peripheral samples of OB. No differ-
ences among treatments were observed for pH, lactic acid, and
microbiological counts. The results indicate that combined bar-
rier film is an innovating tool that allows achieving a safe and
well-fermented product in comparison with a traditional PE film.
Furthermore, this trial confirms that using this new combined
barrier film allows for reducing the covering time by 60% improv-
ing comfort and security conditions of the farmers.

0554

Novel feedstuffs obtained mixing
different by-products: nutritional
evaluation

Riccardo Gannuscio?, Alessandro Vastolo®, Giuseppe
Maniaci?®, Caterina Lucia?, Massimo Todaro? and Monica
Isabella Cutrignelli®

“Department of Agricultural, Food and Forest Sciences (SAAF),
University of Palermo, Palermo, Italy

bDepartment of Veterinary Medicine and Animal Production,
University of Naples Federico 11, Napoli, Italy

The use of agro-industrial by-products as animal feed could be
an important component of the global strategy to reduce the envi-
ronmental impact of agro-industrial and livestock production.
Indeed, the use of some by-products as animal feed has been
explored and could represent socio-economic and ecological ben-
efits (e.g. recycling, cost reduction and feed-to-food competition).
The prickly pear by-products, obtained from Opuntia ficus-indica
(L.) Mill. fruits could be an excellent resource for feeding rumi-
nant. The fruit is mostly eaten fresh after peel removal. This
results in a large availability of this by-product which, like other
by-products, is subject to seasonality and is difficult to store. In
this study, we present the results obtained ensiling prickly pear
peels (PPP) with straw or wheat bran in different percentages,
with the aim of increasing the PPP storage aptitude. For this
purpose, fresh PPP are ensiled alone (PPPA) and with the addi-
tion of straw (5% fresh weight: PPPS) or wheat bran (6%, PPPB6
or 12%, PPPB12, fresh weight). Six vacuum-packed micro-silos
were prepared for each treatment and, after 40 days of storage,
the state of conservation was assessed. Therefore, a total of 24
silage samples were analyzed for chemical analysis (dry matter,
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protein, fat, ash, and Van Soest fiber fractions). To evaluate the
state of conservation, the pH was measured, N-NH3 and organic
acids (acetic, propionic, butyric, lactic) were detected.
Fermentability was determined by incubating each dry sample
inside a bottle containing sheep rumen fluid at 39°C under
anaerobic conditions to evaluate the disappearance of organic
matter, final products (volatile fatty acids) and fermentation
kinetics. The differences between the micro-silos were evaluated
with an ANOVA model. The results showed that the substrate
significantly (p < 0.01) influenced the storage aptitude, chemical
composition, and fermentation characteristics. The addition of
straw or wheat bran increased silage dry matter (14.23%, 14.38,
and 17.25% for PPPS, PPPB6, and PPPB12, respectively), which
was the lowest for PPPA (8.84%). The use of wheat bran with PPP
showed significantly higher protein percentages. Overall, the
quality of the silages was excellent for the lactic/acetic acid ratio
(> 2.3%), for the low pH values (range 3.82—4.01), and for the
N-NH3/total N ratio (range 0.44—4.92). In addition, wheat bran
silage, although more expensive, produces better quality silage.
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The ‘natural’ presence of quantifiable amounts of nitrate in fresh
meats has been reported by several authors. The source of such
presence has never been identified. The animal diet can play a
role, but it has never been demonstrated.

In this work, 160 samples of animal feed were analysed for the
detection of nitrite and nitrate. Samples of commercial concen-
trate feed for cow (23), chicken (23), swine (23) and equine (16),
forage (7), alfalfa (13), hay (7), seeds of barley (7), wheat (7), corn
(1), soy (7), oats (7), bran (7) and other seeds (6) were analysed.
The monitoring was carried out by capillary ion chromatography with
conductivity detection, and the most interesting results were ‘con-
firmed’ using another consolidated ion chromatography method.
Alfalfa samples showed the highest nitrate concentrations, with
mean level of 994.0 mg/kg, and the highest nitrate concentration
(1321.9mg/kg). High nitrate concentrations were also detected
analysing legume and meadow hay samples (184.0 mg/kg) and
forage (mean level: 401.1 mg/kg) Among processed feeds (simple,
compound/complex and complementary), feeds for cow and
equine showed the highest concentrations (mean levels equal to
16.5 and 39.6 mg/kg, respectively), followed by feed for swine and
for chicken. This last type of feed was characterized by nitrate
levels lower than those detected in other raw materials (bran,
oats, soy, barley) and slightly higher than wheat and corn
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samples. Regarding nitrite detection (8 samples in the range
3.7-21.8 mg/kg), the study demonstrated no correlation between
nitrite amount and feed type.

The monitoring demonstrated that alfalfa is the feed that mainly
contribute to nitrate intake in animals, followed by other types
of grass such as forage and hay. Commercial feeds contribute to
alesser extent, and feed for chicken is characterized by very low
levels of nitrate, lower than those detected in other raw materials
such as oats, bran, etc.

A preliminary trial was also made by comparing meat samples
obtained by introducing alfalfa in the diet of 2 livestock units of
beef cattle with 2 units not fed with alfalfa. After slaughter, nitrate
concentrations equal to 36.1 and 37.1 mg/kg were detected where
alfalfa was used with no quantification in other 2 samples. This
preliminary result confirmed a possible role of animal nutrition
when nitrates are quantified in fresh meats.
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The main aim of the research was to improve the quality of goat
milk and derived milk products by exploiting the specific proper-
ties of agro-industry co-products such as camelina and cardoon
cakes. Thirty-six Alpine multiparous dairy goats (age: 3.04 + 0.85
years; average daily milk production: 3.93 + 1.23 L) at ninetieth
days of pregnancy were housed in single box and randomly
assigned into four isonitrogenous and isoenergetic different
diets. The groups were (n = 9/group): a control diet (C), without
experimental supplementation; a diet supplemented with 5.4%
of cardoon cake (CD); a diet supplemented with 7.6% of camelina
cake (CAME); a diet supplemented with 6% of a mixture of car-
doon and camelina cakes (CACD). Individual feed intake levels
and milk yield were recorded daily. Live body weight (LBW) and
body condition score (BCS) were recorded weekly; milk samples
were collected at day 4, 7, 14, 21, 28; ruminal fluids were collected
at day -28, 2, 28 and pH was measured. Collected data were
analysed by mixed procedure of SAS for repeated measurements.
Significant level was considered for p < 0.05 and tendency for

Taylor &Francis
Taylor & Francis Group



0.05 < p < 0.1. No significant treatment effect was observed in
milk production, LBW, BCS and ruminal pH (p > 0.05). No differ-
ences were observed in milk protein content, caseins, urea and
lactose (p > 0.05). Milk fat content tended to be higher in CACD
compared with other treatments at day 4 (CACD 6.95 + 027, CAME
5.60£0.25,CD 5.91 £0.25,C 6.16 £ 0.24 g/100 mL; 0.05 <p < 0.1)
and in C compared with CAME and CD at day 7 (C 5.84 +0.24,
CAME 5.05+0.25, CD 5.14 £0.25g/100mL; 0.05 < p < 0.1). CD
linear score of somatic cells count (SCC) values tended to be
higher compared with other treatments (0.05 < p < 0.1).
Moreover, unsaturated fatty acids (UFA) were significantly higher
at day 4 in CACD than other groups (CACD 2.15+ (.11 vs CAME
1.66 £0.10, CD 1.67+0.10, C 1.7+ 0.10g/100g; p < 0.05) and at
day 7 C group was higher than CD group (C 1.76 £0.10 vs CD
1.42+£0.10g/100 g; p < 0.05). Camelina and cardoon are valuable
sources of unsaturated fatty acids, as PUFA, and their intake can
affect their content in milk, implying greater food quality and
possible health benefits for consumers. In our trial, supplemen-
tation with cardoon and camelina cakes did not change perfor-
mance of transition dairy goats while was able to modify fatty
acid profile of their milk. Overall, these co-products could be
excellent protein sources alternatives to soy also because more
environmentally sustainable.
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Cardoon and camelina cakes, are an excellent source of functional
components, in particular polyunsaturated fatty acids (PUFA) such
as omega-3, branched fatty acids and flavonoids. The aim of this
project was to evaluate the effects of maternal milk from goats fed
with cardoon and camelina cakes on growth performances and
blood metabolic biomarkers in goat kids. Thirty-six Alpine dairy
goats were enrolled and divided into four experimental groups
(n=9/group) characterized by different diets: a control diet (C),
without experimental integration; a diet supplemented with 5.4%
of cardoon cake (CD); a diet supplemented with 7.6% of camelina
cake (CAME); a diet integrated with 6% of a mix of cardoon and
camelina cakes (CACD). The offspring was fed for the entire dura-
tion of the trial exclusively with milk from the goats belonging to
the mother's experimental group. Goat kids were fed two times a
day and housed in a common box. After birth, the quality of

Taylor & Francis
Taylor & Francis Group

[Ital J Anim Sci vol.22:s1, 2023]

Italian Journal of Animal Science 2023; volume 22: supplement 1

colostrum was evaluated and each goat kids were fed its mother’s
colostrum. Live body weight (LBW) and average daily gain (ADG)
were measured and calculated weekly. At the beginning and at the
end of the trial, blood samples were collected from jugular vein. At
the end of the experimental period, the male goat kids were sent
to the slaughterhouse according to farming practices. Carcass
weight and carcass yield (carcass weight/slaughter weight) were
measured. Collected data were analysed by mixed procedure of SAS
for repeated measurements. Significant level was considered for
p < 0.05 and tendency for 0.05 < p < 0.1. No significant treatment
effects were observed in growth performances (p >0.05). It has
been observed a significant difference between sex in LBW and
ADG parameters (LBW male: 7.04 +0.14, female: 6.48 +0.14 Kg;
ADG male: 0.20 +0.005, female: 0.17 +0.005 Kg/day; p < 0.05). No
significant differences between treatments were found in carcass
weight and carcass yield (p > 0.05). CACD kids showed lowest val-
ues of glucose and highest values of NEFA, at day 28 compared with
other treatments. Although camelina and cardoon cakes did not
show significant differences in performance and health status
among the experimental groups, they were able to provide goats
with an adequate nutritional intake during transition period,
ensuring a suitable pre- and post-natal development for the goat
kids. Consequently, cardoon and camelina cakes can be considered
as valuable substitutes of conventional feed protein ingredients.
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Fennel (Foeniculum vulgare) is an annual plant belonging to
the family of Apiaceae, widely used in Mediterranean areas
for its aromatic and medical properties. Fennel is well-known
for carminative, digestive and galactagogue properties which
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makes its seeds particularly used during the lactation stage.
In our trial, 20 pluriparous Cilentana goats homogeneous for
body weight (BW: 50 + 2 kg), parity (3rd) and milk yield in
the previous lactation (1450 + 120 g/head/day), immediately
after kidding (first week of March 2022) were equally divided
into two groups (C: control; F: fennel) fed on a permanent
pasture (9:00 am to 4:00 pm). In the pen both groups received
400 ¢ of concentrate mixture composed by barley and corn
meals (50/50) (CP: 100,4 g/kg; EE: 31,6 g/kg; UFL/kg: 1,06)
and group F diet was supplemented with 15 g/head/day of
organic dried fennel seeds (procured by Biokyma®© S.r.l)
mixed with concentrate mixture at the time of administra-
tion. By the beginning of May, milk yield was daily measured
while samples of milk and pasture were monthly collected up
to September, and analysed, as well as concentrate samples,
for chemical composition. Data were analysed using the two-
way ANOVA with JMP software (version 11, PROC GLM, SAS
2000). According to previous trials using fennel seeds, milk
yield was significantly higher in group F (1809.59g vs
1418.27 g for group F and C respectively; p < 0.001), probably
due to the high content of anethole in the fennel seeds. The
anethole has estrogenic properties thus able to stimulate the
prolactin secretion. In contrast, no differences were observed
for fat (C: 4,27% vs F:4,01%), protein (C: 2,93% vs F: 2,88%)
and lactose (C: 4,25% vs F: 4,13%) content. However, the
investigation on other possible effects that such integration
may have on milk quality (i.e. aromatic and fatty acid profile)
are in progress. In conclusion, this result is particularly inter-
esting since goat milk in this area is mainly intended for
cheese making, therefore a strategy which allows to increase
animal performances without the ‘dilution effect’ could be
advantageous.
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Cashew is a tree from tropical and sub-tropical areas. Native to
tropical America, it was introduced in several countries of Asia,
Africa, and Central America as an economically important agri-
cultural crop. The nuts are the first interest of cashew production,
while the apples are wasted as by-products. One ton of nuts pro-
duced is lead to 1015 tons of apples as by-products. According
to this estimation, about 61.13 million tons of apples are gener-
ated every year and only 10% of them are transformed into juice,
vinegar, jam, chutney, or soft drinks. The valorization of cashew
apples in animal nutrition could contain the environmental
impact and provide a supplement to the animals, especially during
the dry season when feed resources are limited. This study aimed
to assess the nutritional characteristics of cashew apple by-prod-
ucts as feed for ruminants. To achieve this aim cashew by-prod-
ucts led the processing technic (whole, up part, down part, middle
part, and pulp) were collected regarding the variety (yellow and
red) and cultivation areas (Sudanian and Guinea) in Benin
Republic. In total of 20 samples (5 parts/variety (red vs yellow)
in 2 cultivations areas) were analyzed in terms of chemical com-
position using AOAC procedures: dry matter (DM), crude protein
(CP), ether extract (EE), ash, and Neutral Detergent Fiber (NDF).
In addition, the total (TS) and free sugars (FS) content were also
quantified in the whole apple and pulp. The #-test and Tukey’s
HSD test were applied to all data using JMP software with the
following model: Yy, = U+Z; +V, + P, + (V*P), + @ijk. The results
showed a significant (p < 0.01) difference between the areas for
most of chemical parameters except for the sugar content. All
by-products resulted low in DM (between 10 and 24% a.f.) high-
lighting the conservation issue. The highest CP, EE and NDF
content was found in the pulp (11.7,4.40 and 32.9% DM, respec-
tively; p < 0.001). The up, middle, and whole parts reported the
highest (p < 0.01) of non-structural carbohydrates (NSC); in
particular, the results of the analysis showed that the whole
cashew apples are richer (p < 0.01) in TS and FS than the pulp.
Considering the interaction varieties and parts of by-products,
all parameters were statistically different. The results suggest
apple pulp as the best by-product from cashew production to be
considered in animal nutrition. Further investigations need to
be performed; the study of in vitro fermentation characteristics
is still in progress.
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Getting a balanced ration delivered to and consumed by cows is
fraught with mechanical and human error risks. Animal feeding
requires skill and attention to detail to deliver a high-quality,
uniform ration to all cows.

Technology, even more automation, provides valuable support to
the farmer in preparing the ration.

This research has analysed three kinds of farms in upper Po
valley, with Freisan Holsteins cows, equipped or not with tech-
nologies supporting cattle rationing (conventional mixing wagon,
an optical sensor for image analysis, automatic feeding systems
— AFS) to point out the step forward such technologies provide
to animal farmers. Comparisons occurred evaluating the TMR
samples before and immediately after the distribution (before
animal feed sorting) using the Penn State Particle Separator. In
addition, the average length of the fibres retained by the first
sieve (>19mm diameter) was also assessed, together with the
effect of the filling level of the mixing wagon. The data collected
during the monitoring underwent processing using the general
linear model multivariate procedure followed by Tukey’s test for
post hoc multiple comparisons.

According to the results, using an optical sensor or an AFS
resulted in a slight but significant lengthening of the ration fibre
compared to conventional mixing wagon technology (5.7 2.7 cm
and 5.6 £2.2cmvs 4.8 +2.4cm).

Compared to a conventional mixing wagon, image analysis in
supporting TMR preparation results in a ration granulometry that
does not differ from that of an expert operator.

The TMR from AFS is coarser than that from a conventional mix-
ing wagon due to the reduced volume of the mixing container.
This aspect was confirmed by studying the effect of the level of
the mixing of the conventional mixing wagon: the mixing wagon
filled fully results in a more refined TMR texture.

In conclusion, it can be stated that technology provides proper
support in the preparation of the ration, also providing help to
less expert operators, avoiding daily alterations of the unifeed
with consequent metabolic and production problems in the
cattle.
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The use of olive cake (OC) as animal feed is an interesting and
sustainable alternative to its disposal, because it may decrease
the costs associated with animal feeding, valorizing a by-product
and at the same time improving the quality of the products.
However, a limited number of studies have evaluated the effect
of processed OC on metabolism and performance of dairy cows.
Thus, the aim of this study was to assess the effects of adding
dried enriched-OC with leaves and olive wastewater in the con-
centrate of mid-lactating Holstein cows on metabolic profile,
rumen fermentations, and milk performance. A total of 20 cows
were allocated, according to days in milking, parity, and milk yield,
into 1 of 2 dietary isoenergetic and isonitrogenous treatments:
control group (CTR) was fed a conventional concentrate, whereas
treated group (EOC) was fed a concentrate with 7% of OC inte-
gration during 28-d experimental period. Blood and milk samples
were collected at 0 and 28 d (end of period) together with rumen
liquid samples. Data were analyzed with the proc GLIMMIX of
SAS. Compared with CTR, cows of EOC group showed lower milk
protein (3.31vs. 3.14 £0.06%; p = 0.01), lactose (tendency; 5.0 vs.
4.95+0.03%; p = 0.06). Cows in EOC group had greater (p < 0.05)
blood cholesterol (6.54 vs. 5.91+0.1mmol/lL), P (2.73 vs.
2.47+0.08 mmol/L), Zn (9.96 vs. 8.70 + 0.5 mmol/L), FRAP (163
vs. 154 =5 pmol/L), ROM (13.1 vs. 12.1 +0.5mg of H,0,/0.1 dL),
and AOPP (32.6 vs. 29.1 £ 1.5 pmol/L), but lower (p < 0.05) glucose
(3.7 vs. 3.9+ 0.1 mmol/L), albumin (35.6 vs. 36.2 + 0.3 g/L), ALP
(68.3vs.72.9+2.2U/L), and creatinine (81.3 vs. 84.3 + 1 pmol/L)
compared with CTR cows at 28 d. A tendency for lower rumen
butyrate in OC compared with CTR cows was also obtained (11.65
vs. 13.78 + 0.77 mmol/L; p = 0.06). These results suggest that OC
integration at 7% in the concentrate does not affect milk yield,
but milk protein and lactose due likely to the higher low-degrad-
able fiber content of OC which in turn decrease protein and
energy metabolism in the rumen (lower rumen butyrate and blood
glucose). However, OC positively modulated the liver metabolism
and inflammatory response, but further research is needed to
evaluate the response of the oxidative status (greater ROMt and
AOPP) which was unexpected since OC brings a high amount of
polyphenols content.
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Calves are born with almost no antibodies and they strictly depend
on colostrum ingestion to acquire maternal passive immunity
against infectious diseases. The neonatal calf should receive at
least 3 to 4 L of good quality colostrum within 6 h of birth to guar-
antee the intestinal absorption of a proper amount of maternal
immunoglobulins (Ig) that will protect it from diseases for the
first months of life. Good quality colostrum has more than 50 g/L
of Ig and less than 100,000 ufc/mL of bacterial count (BC).
Bacterial transfer to newborn calves with colostrum is a highly
health-risky practice, and neonatal diarrhea is still the first cause
of calf death. This field study was carried out in 2021 on a com-
mercial Italian Holstein dairy farm with the aim of analyzing the
effect of pasteurization on colostrum quality. Colostrum from 28
cows was sampled at the harvesting and after pasteurization at
60 °C for 60 min. All samples were frozen and subsequently sent
to the laboratory for the assessment of Ig content by electropho-
resis and BC by optofluorometry. The proportion of colostrum
samples with less than 50 g/L of Ig tended to increase with pas-
teurization, varying from 21% before- to 43% after- heat treatment
(Chi-square test, P=0.086). Pasteurization reduced to zero the
share of colostrum samples with BC >100,000 ufc/mL, which was
46% at the harvesting (Chi-square test, p < 0.001). These field
results suggest that, while pasteurization treatment is fully effec-
tive in reducing colostrum BC, attention should be paid to its
negative effects on colostrum immunity properties. Poorer Ig
content leads to lower calf serum Ig concentration and little is
known about the effects of the heat treatment on other colostrum
components (e.g. growth factors). From the sanitary side, colos-
trum pasteurization looks optimal solution to face colostrum
contamination problems.
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Aim of the project was to evaluate the possibility to reduce crude
protein (CP) content of dairy cows’ diet by balancing the amino
acids profile of the ration, through the individual administration
of rumen protected (RP) methionine (MET) by the automatic
milking system (AMS). The effects of the CP level were evaluated
on milk yield (MY) and composition, total tract fibre digestibility
(TTDpdNDF) and nitrogen excretion. The trial was performed in
a commercial dairy farm equipped with two AMS. Twenty prim-
iparous and 20 multiparous (MULT) cows were enrolled in the
trial and fed a silage-based ration (15 CP %, DM), supplemented
with RP MET (18 g/h/d) and lysine (LYS, 39 g/h/d). The cows were
randomly assigned to 1 of 2 group and supplemented (5 kg/h/d)
by AMS, a low (15% CP, LP) or a high protein (20 CP%, HP) pellet,
containing both 0.2 % of RP MET, for a total CP content of 15.5
and 16.3% in LP and HP diets, respectively.

The treatments were fed alternatively to each group for 4 periods
of 4 weeks each in a cross-over design, at the end of which indi-
vidual milk, faeces and blood samples were collected to analyse
milk composition, fibre digestibility and milk and blood urea
content. Daily individual MY was recorded by AMS. Chemical
composition and protein digestibility of feeds were analysed
monthly. Data were statistically analysed by a mixed model with
repeated measure, with treatment, periods, DIM, parity and inter-
actions as fixed effects and cow as random. Data recorded before
the beginning of the trial were used as covariate.

Considering all cows, MY and energy corrected milk (ECM) were
similar between diets (40.0 vs 40.1kg/d and 37.9 vs 38.0kg/d for
LP and HP), while MULT cows had a higher (p < 0.05) MY and
ECM with the HP diet (40.5 vs 41.2 and 39.2 vs 39.5kg/d).

Milk composition was not influenced (p >0.05) by the CP level
of the diet, nor considering fat (3.71 LP vs 3.62 HP, %), protein
(3.51 LP vs 3.48HP, %) or casein (2.77 LP vs 2.74HP, %).
Interestingly, milk urea content was significantly reduced in the
LP diet (22.64 vs 24.74 mg/dl), as well as blood urea content (3.92
vs 4.52mg/dl, for LP and HP, respectively). The TTDpdNDF was
not affected, and was on average 76.11 and 76.25 % pdNDF, for
LP and HP. Overall, the supplementation of RP MET and LYS
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permitted to reduce the CP content of the ration with a significant
reduction of nitrogen excretion, maintaining MY, milk composi-
tion and TTDpdNDF, thus improving nitrogen efficiency.
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The degree of saturation of the dietary lipid sources could affect
the microbiota of the animal digestive tract. Aim of this experi-
ment was to evaluate the influence of two different lipid sources,
one saturated (hydrogenated fatty-Megafat 88; FAT), and one
unsaturated (soybean full-fat flaked; SOY) on fecal microbiota
composition of high-producing dairy cows fed hay — based ration.
The study involved 8§ Italian Friesian dairy cows and pH, rumina-
tion time, rumen and feces microbiota composition (bacteria and
protozoa) were determined. DNA from rumen contents was
extracted, purified, and sequenced to quantify bacteria popula-
tions. Sequencing was performed on lllumina MiSeq. Data were
analyzed with JMP pro v 17.1. For the statistical analysis, a linear
mixed model was used with a fixed effect: Saturated Fat vs
Unsaturated fat. The different lipid sources significantly influ-
enced bacteria community in feces. Ruminococcaceae family
showed a tendency (p =0.06) being higher in FAT compared to
SOY (27.9% vs. 24.5%), while Peptostreptococcaceae were higher
in SOY compared to FAT (3% vs. 1.95%). Rikenellaceae were sig-
nificantly higher in SOY (21.8% vs 19.7%), while Prevotellaceae
did not differ, as well as Fibrobacteriaceae, Lachnospiraceae,
Christensellaceae and Veilonellaceae. Moreover, within the same
treatment group, the cited families were significantly different
among animals for both SOY and FAT, with the exception of
Rikenellaceae, which did not differ in SOY treatment. Since this
part of the study followed a similar analysis of the rumen micro-
biota of the same animals, it was possible to observe substantial
differences among the two. Surprisingly, Proevotellaceae, the
most abundant family in the rumen, showed a decreased abun-
dance (11% on average), while Rikenellaceae, which are not so
represented in the rumen, increased their relative abundance in
feces. Ruminococcaceae were more abundant in feces compared
to the rumen, and even the family composition, in terms of gen-
era, was different. In conclusion, the lipid source affected fecal
microbiota, showing differences in families that are not abundant
in the rumen, but highly represented in the intestinal tract of
different mammalian species, including cows, buffaloes, and
humans. At the same time, data underlined the individual
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response even when animals are fed the same lipid source, and
the unicity of the intestinal environment compared to the ruminal
one.
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Dairy farming contributes to GHG emissions due to enteric meth-
ane production. A nutritional approach has been proposed to
mitigate enteric methane production. The study aimed to inves-
tigate the effects of the addition of 3-NOP (Bovaer®10, DSM,
Switzerland), an inhibitor of enteric methanogenesis, to the diet
of dairy cows on methane emissions, feed dry matter intake, milk
yield (MY) and composition (fat, protein, lactose). The study was
carried out at the CERZOO (Research Center for Livestock and
Environment, s.r.l,, Piacenza, Italy). Thirty dairy cows (initial MY
36.8 +7.5kg; days from calving 154 + 67) were balanced into two
groups and fed for nine weeks a typical Grana Padano cheese diet
(corn silage 37.3%, alfalfa hay 24%, barley straw 2.2%, concen-
trate 36.5%, 1.63 Mcal kg net energy for lactation, 15.8% crude
protein, on dry matter (DM) basis). The diet was either supple-
mented (TRT) with 600 mg/kg DM of Bovaer®10, (corresponding
to 60 mg/kg of 3-NOP) or not (CTR). Single cow was the experi-
mental unit and was monitored for feed intake (Roughage Intake
Control system; Hokofarm Group, The Netherlands), enteric
emissions (CH,, CO, H,; GreenFeed system, C-Lock, Inc., Rapid
City, SD), MY and composition (Afilab, Afimilk Israel). A four-
teen-day pre-treatment period was observed for covariate adjust-
ment of collected data. A mixed model with repeated measures
was used for data analysis (JMP®, Version 17.0.0, SAS Institute
Inc., Cary, NC, 1989-2021), with the cow as random and the
period as a fixed effect. DMI was numerically (p =0.11) lower in
TRT (24.6 kg/d) compared with CTR (26.2 kg/d) group. The milk,
fat, protein, and lactose yields were similar between groups. The
inclusion of 3-NOP in the diet affected (p < 0.05) the enteric
emissions per kg of DMI, with a reduction of CH, (15.8 vs. 8.4g/
kg DMI), an increase of CO, (535.6 vs. 587.5 g/kg DMI) and H,
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(0.08 vs. 0.40 g/kg DMI), respectively for CTR and TRT groups.
The feed efficiency (fat and protein corrected milk/kg DMI) was
numerically higher in TRT (1.30) compared with CTR (1.26)
group. Including 3-NOP in a diet fed to lactating dairy cows sig-
nificantly reduced (47%) the enteric CH, emission without affect-
ing the DMI, MY and its composition, with a numeric improvement
of milk efficiency, suggesting it could represent an interesting
option to reduce enteric emissions for a more sustainable dairy
breeding.
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Transition is the most challenging period in the dairy cow career,
mainly for the abrupt modifications in metabolism and sever
inflammation occurring at the onset of lactation. One critical
aspect of this physiological process is the hepatic oxidation of
lipids. Choline is an essential nutrient involved in the transport
of triglycerides from the liver, thus, feeding rumen-protected
choline (RPC) to cows could be helpful to prevent fatty liver. With
the aim to evaluate effects of 2 sources of RPC supplemented
from 21 d pre- to 35 d postpartum on metabolism, health and
performance, 24 Holstein dairy cows fed a corn-silage based total
mixed ratio (TMR) were randomly assigned to 3 groups: TMR
unsupplemented (CTR), TMR supplemented with 60g/d of
micronized RPC (P1) or with 25g/d of coated RPC (P2). Either
RPC supplements provided 15 g/d of choline chloride. Individual
dry matter intake (DMI), rumination time, milk yield (MY), its
composition and BW were recorded daily. Data were analysed
under a mixed model (SAS) with cow as random effect, and parity
and days in milk (DIM) as fixed effects. All the cows were in a
good health status and no clinical signs of ketosis were recorded.
No difference was observed for DMI, rumination time and BW.
On day 7 before calving, CTR cows had higher levels of biomarkers
related to inflammation (e.g. ceruloplasmin 2.9 vs 2.3 vs 2.2
nmo