





Book of Abstracts of the 76" Annual Meeting
of The European Federation of Animal Science



gyyg . EUROP_{

o
B
%

EAAP

> European Federation of Animal Science

The European Federation of Animal Science wishes to express its appreciation to the
Ministero dell’agricoltura, della sovranita alimentare e delle foreste (Italy) and the
Associazione Italiana Allevatori (Italy)
for their valuable support of its activities.



Book of Abstracts of the
76" Annual Meeting

of The European Federation
of Animal Science

Innsbruck, Austria, 255t - 29th August, 2025

EAAP Scientific Committee:
Laura Boyle

Massimo De Marchi

Rhys Evans

Laura Gasco

Georgia Hadjipavlou

David Kenny

Michael Lee

Jarissa Maselyne

Filippo Miglior

Sam Millet

Luciano Pinotti

Hans Spoolder (Secretary)
Sam de Campeneere (Chair)




ISBN: 979-12-210-6769-9

First published, 2025
© EAAP, 2025

EAAP

European Federation
of Animal Science

This work is subject to copyright. All rights are
reserved, whether the whole or part of the material
is concerned. Nothing from this publication may be
translated, reproduced, stored in a computerised
system or published in any form or in any manner,
including electronic, mechanical, reprographic or
photographic, without prior written permission
from the publisher:

EAAP

Via G. Tomassetti 3 A/1
Rome (ltaly)
WWW.eaap.org
eaap@eaap.org

The individual contributions in this publication
and any liabilities arising from them remain the
responsibility of the authors.

The designations employed and the presentation
of material in this publication do not imply

the expression of any opinion whatsoever on
the part of the European Federation of Animal
Science concerning the legal status of any
country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or
boundaries.

The publisher is not responsible for possible
damages, which could be a result of content
derived from this publication.

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Welcome to the EAAP 2025 in Innsbruck

Ladies and Gentlemen,

on behalf of the organizing committee and the entire community of the Austrian Association
for Animal Science and Production | am happy and honored to welcome you to the 76th annual
meeting of the European Association for Animal Production, which will be held in Innsbruck on
August 25th -29th, 2025.The overarching theme of the congress is“Future-proof livestock farming”.
Innsbruck, the capital of the Tyrol, is nestled in a breathtaking Alpine panorama. The city combines
nature, culture, science, and business, blending traditional customs with modern innovations.
Innsbruck promotes diversity and has a high quality of life, with clear air, pure water, and state-of-
the-art infrastructure. The city’s economy is strong, and its universities are renowned and rich in
tradition, keeping the city vibrant with over 35,000 students.

Austria is renowned for their diverse and high-quality agricultural products. The region around
Innsbruck is particularly famous for its dairy products, with about 35 to 40% of the agricultural
production value coming from the milk industry. This sector includes around 4,200 farms that
produce approximately 350,000 tons of milk annually. The region also boasts 44,300 dairy cows,
2,376 sheep, and 6,075 goats, all contributing to the rich dairy heritage of the Tyrol.

Tiroler Bergkdse is a protected designation of origin for a traditionally produced, matured hard
cheese made from the milk of cows that graze in the Tyrolean mountains. Similarly renowned are
the Tyrolean bacon specialties, which acquire a distinctive aroma through the unique climate and
traditional smoking process. Additionally, the Tyrol is known for its direct marketing of agricultural
products, with over 4,000 farms selling their produce directly to consumers through various
channels such as farmers’ markets, farm shops, and home delivery services.

In addition, Austria is renowned for the quality of agricultural products, like beef, grains, and
wines. The country’s beef industry is an important part of its agricultural landscape. In addition to
livestock, Austria also produces a variety of high-quality grains such as wheat, barley, and corn that
are crucial to the nation’s food production.

Beyond meat and grains, Austria’s winemaking tradition dates back centuries, with renowned
wine regions like Lower Austria, Burgenland, and Styria producing world-class vintages like the
famous Griiner Veltliner. These diverse agricultural products highlight the breadth and excellence
of Austria’s food and beverage industries. Some of these production and marketing systems will
be subject of technical visits organized at the end of the technical session.

Welcome to Innsbruck!

President
Josef Wiesbock
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Welcome to Austria!

We are honored to host the EAAP annual congress once again — more than two decades
since it was last held in Austria. Welcoming guests from around the world is always a joy,
especially when we get to showcase our unique landscape in combination with local agriculture and
food production in the alpine setting of Innsbruck.

“Future-Proof Livestock Farming,” resonates with our national focus on circular economy
and site-adapted agriculture in Austria. Favourable locations for fruit and vegetable cultivation,
such as arable farming and fattening, alpine mountain regions skilfully used by ruminants for
landscape maintenance and high-quality dairy products, as well as careful growth of beef cattle and
animal-friendly husbandry in mother-bound calf rearing. Austrian agricultural systems combine both
tradition and innovation.

As a member of the EAAP, the Federal Ministry of Agriculture is keen to share the latest research
findings with the scientific community, particularly with regard to the transfer into practice, feasibility
and profitability for production agriculture.

With a shared commitment to sustainable livestock farming, we are especially pleased to have
the ‘Sustainable Animal Husbandry Austria’ association at our side as a competent and industry-
recognised partner in the preparations leading up to the EAAP Annual Meeting here in Innsbruck as
well as the Tyrolean Chamber of Agriculture — we thank our partners for their support!

We look forward to offering you enjoyable moments, interesting encounters and space for
informative dialogue throughout the event.

Warm regards,
The Local Organizing Committee

Local Organizing Committee

¢ Josef Wiesbock - BMLUK

¢ Julia Unseld - BMLUK

« Johanna Prodinger - NTO

 Stefanie Zottl - NTO

* Roland Taferner — OBSZ (NTO)

¢ Christian Presslaber - LK Tirol

¢ Christa Egger-Danner - Rinderzucht AUSTRIA

8 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



= Federal Ministry
Agriculture and Forestry, Climate
and Environmental Protection,
Regions and Water Management
Republic of Austria

Federal Ministry of Agriculture
BMLUK

As a member of the EAAP we are grateful for the great international exchange regarding science
and research, further development and innovation, as well as learning from each other and talking
to each other.

While agriculture, forestry and water management remain at the forefront, out agency has newly
incorporated the agendas of climate, environment, and nature conservation Especially with the
takeover of climate and environmental agendas, it is a concern of our house to present agriculture
- and especially animal husbandry - as an important factor with regard to circular economy, food
safety, and food security.

But that’'s not all. As a sector that is heavily affected by climate change, we also contribute to
mitigating the consequences proactively through our actions, behavior, and consumption, and
support climate change adaptation measures in various ways, strengthen their resilience, work in a
future-oriented manner, and take into account new requirements for agriculture without jeopardizing
their competitiveness.

Agriculture is part of our identification and culture, creates jobs, shapes the rural landscape,

contributes to the economy, and provides security. One of our main concerns is to create trust in the
quality of our products, administration, and transparency.
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Osterreich

Sustainable Animal Husbandry Austria
NTO — Nachhaltige Tierhaltung Osterreich

As an umbrella organisation, Sustainable Animal Husbandry Austria (NTO) represents all producer
associations and industry representatives of livestock farming in Austria. As well as acting as a
communication platform, we are also a contact point for farmers’ concerns and offer support in
implementing various agricultural guidelines, drafting them and representing agricultural interests in
various committees. We also provide education to farmers, and our close relationship with research
partners helps us to shape the course programme and the interests of farmers.

It is essential to us that new scientific information is made accessible to farmers and linked to
practice. Only in this way can ongoing developments be implemented directly on farms. NTO has a
strong focus on public relations work and the creation of numerous teaching materials, information
brochures, appealing short videos, and informative social media content to increase transparency
and improve the public image of modern, innovative agriculture. Our vision is to strengthen the link
between animal husbandry and consumers once again.
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Set the Standard,
Not the Guesswork.

GreenFeed" Delivers
Proven Accuracy.

A Global Market Leader in Ruminant
Emissions Monitoring.

Researchers across the globe rely on GreenFeed™ to
deliver accurate insights on ruminant emissions that not
only help protect the planet but build profitability and boost
productivity. GreenFeed is a game-changer for agriculture.

Know More. Waste Less Time.

GreenFeed allows you to quickly determine how often
each animal is visiting a system. You can easily distinguish
which of your cattle are using GreenFeed and how often.
You will be alerted if an animal has not visited.

Precision Monitoring Made Easy
Real-Time Data Access
Remote Monitoring & Control
Live Emission Pattern Insights
Ongoing Expert Support

Durable & Low-Maintenance

C)bﬁchthDm

Get the Flexibility You Need.

GreenFeed is portable and adaptable to your individual
needs in real-world production settings. You can connect
via a Wi-Fi or cellular connection depending on what
works best for your operation.

Get Reliable, Proven Results.

GreenFeed is trusted by top universities, leading
researchers, and innovative farmers in 48 countries.
Why? Because it's proven to work by over 500
peer-reviewed studies. You can trust it too.

Scan the QR code to learn how
you can secure this technology and

transform your operation. [ga
=;

C-LOCK INC.



Organizers of the 76" Annual Meeting
of The European Federation
of Animal Science

Local Organizing Committee

» Josef Wiesboéck, Federal Ministry for Agriculture, Forestry, Regions and Watermanagement (BML)
« Julia Unseld, Federal Ministry for Agriculture, Forestry, Regions and Watermanagement (BML)
« Johanna Prodinger, Association for Sustainable Animal Husbandry Austria (NTO)

» Roland Taferner, Association for Sustainable Animal Husbandry Austria (NTO)

+ Stefanie Zottl, Association for Sustainable Animal Husbandry Austria (NTO)

» Reinhard Pfleger, Association for Sustainable Animal Husbandry Austria (NTO)

« Christian Presslaber Tyrolean Chamber of Agriculture (LK Tirol)

« Christa Egger-Danner, “ZuchtData” — Austrian Cattle Breeders

Scientific Committee

e Laura Boyle

¢ Massimo De Marchi

* Rhys Evans

* Laura Gasco

» Georgia Hadjipaviou

» David Kenny

¢ Michael Lee

» Jarissa Maselyne

» Filippo Miglior

e Sam Millet

e Luciano Pinotti

* Hans Spoolder (Secretary)
» Sam de Campeneere (Chair)

= Federal Ministry L o

Agriculture and Forestry, Climate nto :

and Environmental Protection, ) )
Regions and Water Management . Nachhaltige Tierhaltung
Republic of Austria Osterreich
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The European Federation
of Animal Science (EAAP)

The main aims of the EAAP are to promote,
by means of active co-operation between its
members and other relevantinternational and
national organisations, the advancement of
scientific research, sustainable development
and production systems; experimentation,
application and extension; to improve the
technical and economic conditions of the
livestock sector; to promote the welfare of
farm animals and the conservation of the
rural environment; to control and optimise
the use of natural resources in general
and animal genetic resources in particular;
to encourage the involvement of young
scientists and technicians. More information
on the organisation and its activities can be

found at www.eaap.org.

Former Presidents

1949-1961 A.M. Leroy (France)
1961-1967 R. Trehane (United Kingdom)
1967-1972 J.M. Rijssenbeek (The Netherlands)
1972-1978  J.H. Weniger (Germany)
1978-1984 E.P. Cunningham (Ireland)
1984-1990  A. Roos (Sweden)
1990-1996 A. Nardone (ltaly)

1996-2000 P. Solms-Lich (Germany)
2000-2004  A. Aumaitre (France)
2004-2008 J. Flanagan (Ireland)
2008-2012 K. Sejrsen (Denmark)
2012-2016 P. Chemineau (France)
2016-2020 M. Gauly (Germany)
2020-2024 |. Casasus (Spain)

Council members
President

» Joel Bérard (Switzerland)
Vice-Presidents

» Sam de Campeneere (Belgium)
» Gunnfridur Elin Hreidarsdottir (Iceland)

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025

Council Members

» Peer Berg (Norway)

» Christian Lambertz (Germany)

* Nicolaj Ingemann Nielsen (Denmark)
» Moschos Korasidis (Greece)

* Nicold Macciotta (Italy)

» Klemen Potocnik (Slovenia)

» Diana Ruska (Latvia)

FAO Representative
+ Badi Besbes
Auditors

» Georgia Hadjipavlou (Cyprus)
» Zygmunt Maciej Kowalski (Poland)

Alternate Auditor

» Jeanne Bormann (Luxembourg)
Secretary General

» Andrea Rosati

The European Federation of Animal Science
(EAAP) has close established links with its
sister organizations of American Society of
Animal Science (ASAS), American Dairy
Science Association (ADSA), Canadian
Society of Animal Science (CSAS) and
Asociacion Latinoamericana de Produccion
Animal (ALPA) and is also member of the
World Association for Animal Production
(WAAP).
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Industry Members Club

EAAP started in 2023 a new initiative to create closer connections between European livestock
industries and the animal science network. Therefore, the “EAAP Industry Club” was shaped with
the specific aim of bringing together the important industries of the livestock sector with our
European Federation of Animal Sciences. All companies dealing with animal production (nutrition,
genetic, applied technologies, etc.) are invited to join the “EAAP Industry Club” because industries
will have opportunity to increase their visibility, to be actively involved in European animal science
activities, and to receive news and services necessary to industries. In addition, through the Club,
industries will enlarge their scientific network and will receive specific discounts on sponsoring
activities.

The Industries that already joined the “EAAP Industry Club” are:

N
fumina: eursysne Fovmnaen (2N N
Avril -

“ETHGRU Cii?\gc ® progenu

The Club gives:

Visibility - Company name and logo at EAAP website and all relevant documents - Slides with name
and logo at Official Events « Priority links with EAAP Socials « Invite, through EAAP dissemination
tools and socials, people to events organized by your company « Information disseminated through
a brand new Industry Newsletter « Networking - Joining the Study Commissions and Working
Groups « Suggest topics to be considered for Annual Meetings Scientific Sessions - Organize
Professional Panel through the EAAP platforms « Economic Benefits - One free registration to each
Annual Meeting and at every meeting organized by EAAP - Five individual memberships at no
cost « Many possible discounts (-30%) to increase company visibility through: EAAP Newsletter,
EAAP website, EAAP Annual Meetings and workshops « Support young scientist by sponsoring
scholarships named by the company « Co-Organize and sponsor webinars

Make yourself more visible within the livestock industry via the animal science network!

For more information please contact eaap@eaap.org
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YoungEAAP

What is the YoungEAAP?

YoungEAAP is a group of young scientists organized under the EAAP umbrella. It aims to create
a platform where scientists during their early career get the opportunity to meet and share their
experiences, expectations and aspirations. This is done through activities at the Annual EAAP
Meetings and social media. The large constituency and diversity of the EAAP member countries,
commissions and delegates create a very important platform to stay up-to-date, close the gap
between our training and the future employer expectations, while fine-tuning our skills and
providing young scientists applied and industry-relevant research ideas.

Committee Members at a glance
+ Ines Adriaens (President)

- Jana Obsteter (Vice President)

« Giulia Gislon (Secretary)

YoungEAAP promotes Young and Early Career Scientists to:

« Stay up-to-date (i.e. EAAP activities, social media);

+ Close the gap between our training and future employer expectations;

« Fine-tune our skills through EAAP meetings, expand the special young scientists’ sessions,
and/ or start online webinars/training with industry and academic leaders;

+ Meet to network and share our graduate school or early employment experiences;

» Develop research ideas, projects and proposals.

Who can be a Member of YoungEAAP?
All individual members of EAAP can join the YoungEAAP if they meet one of the following criteria:
Researchers under 38 years of age OR within 10 years after PhD-graduation.

Just request your membership form (info@eaap-youngclub.org) and become member of this
network!!!
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EAAP Study Commissions

Commission on Animal Genetics

Filippo Miglior

President

Guelph University,
Canada

fmiglior@uoguelph.ca

Marcin Pszczola

Vice-President

Poznan University of
Life Sciences, Poland

marcin.pszczola@gmail.com

Morten Kargo

Vice-President

Aarhus University,
Denmark

morten.kargo@qgg.au.dk

Ewa Sell-Kubiak

Vice-President

Poznan University of
Life Sciences, Poland

ewa.sell-kubiak@puls.edu.pl

Francesco Tiezzi

University of

Mazzoni Della Stella Secretary francesco.tiezzi2@unifi.it
) Florence, ltaly

Maestri

Christa Egger-Danner Industry rep. Zuchtdata, Austria egger-danner@zuchtdata.a

Ivan Pocrnic Young Club Roslin Institute, UK ivan.pocrnic@roslin.ed.ac.uk

Pauline Martin Young Club INRAE, France pauline.martin@inrae.fr

Giuseppina Schiavo Young Club University of Bologna, Italy giuseppina.schiavo2@unibo.it

P\ N

Commission on Animal Nutrition

Luciano Pinotti

President

University of
Milan, Italy

luciano.pinotti@unimi.it

Susanne Kreuzer-
Redmer

Vice-President

Vetmed Vienna,
Austria

susanne.kreuzer-redmer@vetmeduni.ac.at

Latifa Abdenneby-
Najar

Vice-President

IDELE, France

latifa.najar@idele.fr

Maria José Ranilla

Universidad de

Garcia Secretary Lesn, Spain mjrang@unileon.es
. - University of - .
Sokratis Stergiadis Secretary Reading, UK s.stergiadis@reading.ac.uk
Javier Alvarez Secreta University javier.alvarezr@unizar.es
Rodriguez ry of Zaragoza, Spain ) ' ’
Wageningen University
Kar Soumya Secretary & Research, Netherlands soumya.kar@wur.nl
Yron Joseph Manaig Industry rep ANIMINE, France yronjosephmanaig@gmail.com

Maria Soledad
Gomez Conde

Industry rep

ADM Animal Nutrition, Spain

mariasoledad.gomezconde@adm.com

University of

Eric Newton Young Club Reading, UK Newtoeri000@gmail.com
Giulia Foggi Young Club University of Pisa, Italy giulia.foggi@agr.unipi.it
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Commission on Health and Welfare

Laura Boyle

President

Teagasc, Ireland

laura.boyle@teagasc.ie

Mariana Dantas de
Brito Almeida

Vice President

University of
Tras-os-Montes and Alto
Douro, Portugal

mdantas@utad.pt

Mirjam Holinger

Vice President

Research Institute of
Organic Agriculture
FiBL, Switzerland

mirjam.holinger@fibl.org

Isabel Blanco University of Lleida, .
Penedo Secretary Spain isabel.blancopenedo@ud|.cat
. University of ! Lo
Angela Trocino Secretary Padova, Italy angela.trocino@unipd.it
Liat Morgan Secretary E?;\:rsny of Tel Aviv liatmorgan@gmail.com
. . Aarhus University, .
Guilherme A. Franchi Young Club Denmark gaf@anivet.au.dk
Flavio Daniel Gomes Tras-o-Montes
. Young Club e Alto Duoro University, fsilva@uevora.pt
da Silva
Portugal
Geena Cartick Young Club EFF.AB/FABRE T, geena.cartick@effab.info
Belgium
Vincenzo Lopreiato Young Club tf:lglersny of Messina vincenzo.lopreiato@unime.it
. " Hendrix Genetics, . " . .
Naomi Duijvesteijn Industry rep Naomi.Duijvesteijn@hendrix-genetics.com

Netherlands

Commission on Animal Physiology

David Kenny President Teagasc, Ireland david.Kenny@teagasc.ie

Kate Keogh Vice-President Teagasc, Ireland kate.keogh@teagasc.ie

Marco Tretola Secretary Agroscope, Switzerland marco.tretola@agroscope.admin.ch

Yuri Montanholi Secretary Sz:lr;rlis)i?;oaasitate yuri.montanholi@ndsu.edu

Maya Zachut Secretary ?g:;ni Institute, mayak@volcani.agri.gov.il
Research Institute

Franziska Koch Young Club for Farm Animal Biology, koch@fbn-dummerstorf.de
Germany

Olaia Urrutia Young Club University of olaia.urrutia@unavarra.es

Navarra, Spain

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025
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Commission on Livestock Farming Systems

. . Harper Adams
Michael Lee President University, UK MRFLee@harper-adams.ac.uk
. . . University of . L

Enrico Sturaro Vice-President Padova, Italy enrico.sturaro@unipd.it

Tommy Boland Secretary University College tommy.boland@ucd.ie
Dublin, Ireland ) ’
Agricultural University .

loanna Poulopoulou Secretary of Athens, Greece ioanna.poulopoulou@aua.gr

Vincent Thenard Secretary INRAe, France vincent.thenard@inra.fr

Jordana Rivero-Viera Secretary SzthamSted Research, jordana.rivero-viera@rothamsted.ac.uk

Saheed Salami Industry Rep. Adisseo, UK sayodeji14@yahoo.com

T|‘ago .T' da Silva Young Club CIRAD, France tiago.teixeira_da_silva_siqueira@cirad.fr

Siqueira

Commission on Cattle

Massimo De Marchi President E:I?/ova University, massimo.demarchi@unipd.it

Carmen L Manuelian Vice-President Autonomous Un|v§r3|ty carmen.manuelian@uab.cat
of Barcelona, Spain

Adam Cieslak Vice-President Poznan University of adam.cieslak@up.poznan.pl
Life Sciences, Poland . p-p P

Alberto Cesarani Secretary Sassari University, Italy acesarani@uniss.it
Delacon Biotechnik

Poulad Pourazad Industry Rep. GmbH, Austria poulad.pourazad@delacon.com

) ) SYNETICS Germany . ) )

Saskia Meier Industry Rep. Gmb Germany saskia.meier@synetics.world
University of Lo

Angela Costa Young Club Bologna, ltaly angela.costa2@unibo.it
Natural Resources

Alper Tuna Kavlak Young Club Institute Finland (Luke), alper.kavlak@luke.fi
Finland

Giulio Giagnoni Young Club Aarhus University, gigi@anivet.au.dk

Denmark
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Commission on Sheep and Goat Production

Georgia Hadjipaviou

President

Agricultural
Research
Institute, Cyprus

ghadjipavlou@ari.moa.gov.cy

Lorenzo
E Hernandez
Castellano

Vice-President

Universidad
de Las Palmas
de Gran Canaria, Spain

lorenzo.hernandez@ulpgc.es

University of

Antonello Cannas Secretary Sassari, Italy cannas@uniss.it

Albrecht Daniel Thaer
. Institute for Agricultural .

Siham A. Rahmatalla Secretary and Horticultural rahmatas@hu-berlin.de
Sciences, Germany

Francis Campion Secretary Teagasc, Ireland francis.campion@teagasc.ie

Ebru Emsen Industry Rep ERGEN R&D company, ebru.emsen@er-gen.com
Turkey

Christos Dadousis Young Club University of Surrey, UK c.dadousis@surrey.ac.uk

Commission on Pig Production

Sam Millet President ILVO, Belgium sam.millet@ilvo.vlaanderen.be

Paolo Trevisi Vice-President Bologna University, Italy paolo.trevisi@unibo.it

Marion Girard Secretary Agroscope, Switzerland marion.girard@agroscope.admin.ch
Nicolaus Copernicus

. University in Torun, .

Katarzyna Stadnicka Secretary Collegium Medicum in katarzyna.stadnicka@cm.umk.pl
Bydgoszcz, Poland

Peadar Lawlor Secretary Teagasc, Ireland peadar.lawlor@teagasc.ie

Grzegorz Brodziak Industry Rep S;Z?]\;a”ey Agro SA., grzegorz.brodziak@goodvalley.com

Tristan Chalvon- . . )

Industry Rep CMI Roullier, France tristan.chalvondemersay@roullier.com
demersay
Lisanne Verschuren Young Club Topigs Norsvin, lisanne.verschuren@topigsnorsvin.com

The Netherlands

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025
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Commission on Horse Production

Norwegian University

Rhys Evans President College of Green rhys@hgut.no
Development, Norway
Celine Vial Vice-President INRAe, France celine.vial@inrae.fr

Roberto Mantovani

Vice-President

University of
Padua DAFNAE, ltaly

roberto.mantovani@unipd.it

Pasquale De Palo Secretary University of Bari, Italy pasquale.depalo@uniba.it

Jackie Tapprest Secretary grt])i;?:lohrﬁf;\lSES), France jackie.tapprest@anses.fr

Emanuela Valle Secretary Torino University, Italy emanuela.valle@unito.it

Claire Neveux Industry Rep Ethonova, France ethonovaep2i@gmail.com

Samy Julliand Industry Rep Lab to field, France amy.julliand@]lab-to-field.com
Christian-Albrechts-

Kirsty Tan Young Club Universitat zu Kiel, kirsty.tan89@gmail.com

Germany

Commission on Precision Livestock Farming

Y

Jarissa Maselyne

President

ILVO, Belgium

jarissa.maselyne@ilvo.vlaanderen.be

Francisco Maroto
Molina

Vice-President

University of Cordoba, Spain

g02mamof@uco.es

Claire
Morgan-Davies

Vice-President

Scotland’s Rural College
(SRUC), UK

claire.morgan-davies@sruc.ac.uk

Jean-Marc Gautier

Vice-President

IDELE, France

jean-marc.gautier@idele.fr

Maria-Anastasia
Karatzia

Secretary

Research Institute of Animal
Science, Greece

karatzia@elgo.gr

Daniel Foy

Industry Rep

AgriGates, USA

d.foy@agrigates.io

Michael Odintsov

Vaintrub Industry Rep Regrowth s.r.l.s ltaly m.odintsov.vaintrub@gmail.com
Victor Bloch Young Club Luke, Finland victor.bloch@luke.fi
Adrien Lebreton Young Club Institut de I'élevage, France adrien.lebreton@idele.fr
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Commission on Insects

Laura Gasco

President

University of Turin, Italy

laura.gasco@unito.it

Anton Gligorescu

Vice-President

Aarhus University, Denmark

angl@bio.au.dk

Research Institute of Organic

Christoph Sandrock Secretary Agriculture FiBL, Switzerland christoph.sandrock@fibl.org
David Deruytter Secretary INAGRO, Belgium david.deruytter@inagro.be
Maria Martinez .

Castillero Industry Rep Betabugs, UK maria@betabugs.uk
Ridmantas Zelionka Industry Rep ENTOGAMA, Lithuania ridmantas@entogama.com
Thomas Lefebvre Industry Rep Ynsect, France thomas.lefebvre@ynsect.com
Marisa Santos Industry Rep ThunderFoods, Portugal marisa.santos@thunderfoods.pt
Francesco Boatta Industry Rep Agronutris France francesco.boatta@agronutris.com
Christophe Trespeuch Industry Rep Mutatec France c.trespeuch@mutatec.com
Sara Bellezza Oddon Young Club University of Turin, Italy sara.bellezzaoddon@unito.it

University of

Cassandra Maya Young Club Copenhagen, Denmark casma@nexs.ku.dk
llaria Biasato Young Club University of Turin, Italy ilaria.biasato@unito.it
Somaya Naser El Deen Young Club Wageningen Livestock Research, somaya.nasereldeen@wur.nl

The Netherlands

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025
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Thank you to the
76" Annual Meeting of The European Federation
of Animal Science
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Scientific programme

EXPLANATORY NOTES ON SESSIONS
Abbreviations after the title are (Organising Commission; Session Type)

Commissions are:

Cattle (C), Genetics (G), Health and Welfare (H+W), Horse (H), Insect (1), Livestock Farming
Systems (LFS), Nutrition (N), Pig (P), Physiology (Ph), Precision Livestock Farming (PLF), Sheep and
Goat (5+G), Animal Task Force (ATF)

Session types are:

Theme Sessions (T) are on key topics in animal science and consist of invited and offered papers.
Industry sessions (1) are led and supported by Industry and comprise invited and offered papers.
Free communications/Bottom-Up (B): these sessions will be created from submitted abstracts
and titles will be announced in early April.

Discovery Sessions (D) are invited single/multiple presentations on hot/emerging topics.
Challenge Sessions (C) are free format (workshop, open committee, round table) to debate
important issues, not theatre paper presentation.

Early-career (EC) scientist’s Session.

Project session (P) are sessions based around a project which wants to share its results, often
combined with submitted abstracts.

Working Group sessions (WG) are the results of an EAAP working group.

The farm-proof
solution to
monitor CH4 and
CO2 emissions
from ruminants

Learn more about MoolLogger
Tecnosens.it/moologger

Contact us: +39 030 3534144
Moologger is designed and Email: moologger@tecnosens.it
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Session 71 Theatre 12

Evaluation of balanced diets with Greek agricultural by-products for growth and development of
Tenebrio molitor larvae

F. Kokonaki', C. Adamaki-Sotiraki', C. Rumbos?, C. Athanassiou’

1 University of Thessaly, Department of Agriculture, Crop Production and Rural Environment, Phytokou Str.,
38446 Volos, Greece, 2 University of Patras, Department of Agriculture, New Buildings, 30200 Messolonghi,
Greece

Agricultural by-products represent an underutilized resource as they may serve as nutrient-rich substrates for
insect rearing, thereby mitigating the environmental impact. Insects can metabolize the nutrients in by-products,
converting them into high-value nutrient source. The objective of this study was to assess the suitability of sev-
en locally produced agricultural by-products derived from Greece as feed for the larvae of Tenebrio molitor L.
(Coleoptera: Tenebrionidae). The by-products derived from the production of triticale, oat, barley, lupine, hemp,
rice bran, and cotton. For the bioassay, plastic vials were used, with 50 early-stage larvae placed in each vial. The
study examined the larval development across four isoproteinic diet groups: i.e., 17% protein, 20% protein, 23%
protein, and 25% protein. The larvae were kept under controlled conditions with adequate moisture, and their
weight and survival were recorded biweekly until the first pupation. Additionally, three feed conversion indi-
ces—Specific Growth Rate (SGR), Efficiency of Conversion of Ingested Food (ECI), and Feed Conversion Ratio
(FCR)—were calculated, alongside an analysis of larval body composition, including protein, fatty acid content,
dry matter, and ash percentage. The data were submitted to ANOVA (P<0.05) and analyzed with SPSS 26.0. The
results indicated that triticale, lupine, and hempseed by-products consist suitable nutrient sources for the success-
ful development of T. molitor larvae. The majority of the diets on which larvae performed good belong to the
group with 17% protein. This research underscores the potential of local agricultural by-products as sustainable
feed substrates, contributing to waste valorization and promoting circular economy principles. This research is
supported by the EU-PRIMA program project ADVAGROMED (Prima 2021 — Section 2)

Session 71 Poster 13

Effects of feed composition and environmental factors on performance parameters in Tenebrio

molitor — a meta-analysis

A. Lucke!, A. Liesegang’

! Institute of Animal Nutrition and Dietetics, University of Zurich, Winterthurerstrasse 270, 8057 Ziirich, Swit-
zerland

Introduction: The aim of this study was to evaluate the impact of feed composition and environmental factors on
the body composition and performance of T. molitor larvae using a meta-analytical approach. Material and meth-
ods: A systematic literature search resulted in a total of 21 studies comprising 144 individual treatments reporting
at least one outcome parameter (body composition, performance) along with feed composition and environmental
data. Data were grouped in diets containing yeast (yes: n =27, no: n = 117) and treatments including additional
moisture sources, e.g. vegetables (yes: n =97, no: n = 47). Descriptive statistics were computed and the effects of
dietary crude protein (CP), fat, temperature, humidity, yeast supplementation, and additional moisture sources on
larval body composition and performance parameters were analysed with a multilevel mixed-effects meta-regres-
sion model (metafor package in R version 4.3.1). Results: Overall, dietary fat, CP, and crude fibre were 6.5+4.71,
19.1£12.4, and 15.3+12.08% DM. Temperature was 25.6+3.24°C. Humidity was 60.5+10.08%. Larval fat, CP,
and fibre were 26.7+13.87, 47.9+9.89, and 9.0+7.17% DM. Increasing dietary CP significantly increased larval
CP content (=1.36, p<0.01) while decreasing larval fat (f = -1.55, p<0.01) and crude fibre content (= -0.63,
p<0.01). Yeast supplementation significantly reduced body fat content (= -1.04, p<0.01) while increasing body
CP (B=1.09, p<0.01). Providing an additional moisture source positively affected larval CP content (f=1.09,
p<0.01). Increasing temperature reduced larval crude fibre content (f= -5.98, p<0.01). Higher humidity levels
significantly increased larval CP ($=0.67, p=0.04). Conclusion: Dietary composition and environmental factors
significantly influence the body composition of T. molitor larvae, highlighting the importance of optimizing feed
composition and environmental conditions to improve mealworm production efficiency and nutritional quality.
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Session 71 Poster 14

Growth curves: Fundamentals for determining the optimal time of harvest of Hermetia illucens

Y. G. Hernandez Castarieda’, C. Pincet!, M. Tejeda’-2, M. Bolard'.2

I FlyGenetics AD, Saedinenie Str. 299, 1151 Lozen Village, Sofia, Bulgaria, > Nasekomo EAD, Saedinenie Str.
299, 1151 Lozen Village, Sofia, Bulgaria

The optimization of harvest timing is a critical factor in ensuring the efficiency and sustainability of large-scale
insect breeding systems, particularly for protein production. In this study, we aimed to identify the optimal harvest
point for larvae of the Flygenetics® line by analyzing growth patterns and key nutritional parameters. Multiple
batches of larvae were monitored at various ages, up to pupation, to capture the full spectrum of developmental
stages using the FlyGenetics® Diet Base chicken feed. To ensure robustness and accuracy, samples were ana-
lyzed in three independent specialized laboratories, focusing on critical nutritional components such as protein,
fat, water and ash content. These data were used to reconstruct the larval weight growth curve, providing a com-
prehensive understanding of growth dynamics. Growth patterns were better described by a logistic grow model,
with the Weibull growth function selected for its ability to accurately describe the nonlinear progression of larval
development. The model revealed distinct phases of growth, allowing for the identification of the optimal harvest
point that maximizes biomass yield and nutritional quality. The results demonstrate that the current methodology
employed in protein production, which aligns with the peak of larval growth and nutrient accumulation, delivers
the highest performance efficiency. This study highlights the importance of integrating precise growth monitoring,
advanced analytical techniques, and mathematical modeling to optimize industrial insect production and selective
breeding processes. The findings provide valuable insights for scaling production while maintaining quality and
sustainability, offering a framework for data-driven decision-making in the rapidly growing field of insect-based
protein production.

Session 71 Poster 15

Evaluation of pollen availability and quality during a two-year monitoring of a sub-urban area apiary

P. P. Danieli’, F. Lazzari', F. Manganello', F. Petrocchi-Jasinki’

I University of Tuscia, Dep. of Agriculture and Forestry Sciences, Via san Camillo de Lellis snc, 01100 Viterbo,
Ttaly

Pollen is vital for honeybees (Apis mellifera L.) (HB) colony health, varying with environment and seasons, but
its nutritional impact remains poorly understood. In this study, curbicolar bee pollen (CBP) was collected from
seven A. m. ligustica Spin. colonies during the same season in 2016 and 2019 to assess variations in availability
and quality in terms of nutritional composition due to years-to-years and seasonal variations in the PLANT-B
apiary of the UNITUS experimental farm. From May to August CBP was monthly harvested by means of com-
mercial pollen traps activated for 24h. The CBP samples were weighed to evaluate the dry matter (DM) impor-
tation per hive (g DM/24h), stored frozen, and then analyzed to determine the DM%, the ash (ASH%DM), the
crude protein CP (% DM) and the fibrous (as aNDFom %DM) contents. Separate factorial ANOVA using the
year (Y), the month (M) and their interaction as fixed factors were carried out for the above-mentioned variables.
Differences between means were tested through the Tuckey post-hoc test. The average DM importation was lower
in the 2019 (21.37+£25.87 gDM) respect to 2016 (34.83+33.22 gDM) (p<0.05). The year had effect on DM, CP,
and fiber content of CBP, with higher amount of DM (90.0+3.3% vs. 75.2427.5%; p<0.05) and fibrous fraction
(19.5£7.5%DM vs. 2.1+1.7%DM, p<0.05) in 2016 compared to 2019, but the CP content showed the opposite
pattern (20.4+4.4%DM vs 22.8+9.1%DM, in 2016 and 2019 respectively; p<0.05). As expected, the sampling
month had effect on all the compositional variables, with a common decreasing trend toward the end of the sam-
pling period for the DM importation but also of the CP and ASH content of CBP. The DM and fiber content of
CBP changed over time with no clear pattern. However, significant Y*M interactions were recorded for all the
CBP compositional traits investigated. Results show that year-by-year and seasonal variation affects the availabil-
ity and quality of pollen harvested by the bees, though for the same location, year by season interaction play a role
in the pollen availability and nutritional value.
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Session 71 Poster 16

Supplementary nutrition and energy content in honey bees: A comparative study of feeding approaches

M. I. Smodis Skerl™, A. M. Kovac?, A. Majoros?, I. Tlak Gajger?

I Agricultural Institute of Slovenia, Animal production department, Hacquetova ulica 17, 1000 Ljubljana, Slove-
nia, 2 University of Zagreb, Faculty of Veterinary Medicine, Department for Biology and Pathology of Fish and
Bees, Heinzelova 55, 10000 Zagreb, Croatia

The honey bee (Apis mellifera L.) represents a unique holometabolous insect, characterized by its complex on-
togeny. This complexity implies that a straightforward correlation among age, body mass, heat production, and
energy expenditure is not anticipated, making honey bees a compelling subject for calorimetric investigations.
The objective of this study was to assess the impact of supplementary nutrition—specifically protein or pollen
candies, and sugar candies enriched with spirulina—on the growth and development of honey bee colonies using
calorimetric methods. Following the final honey harvest in August 2024, we established 36 experimental colonies
in a controlled apiary setting. The colonies were divided into four distinct feeding groups: Group 1 receiving a
sugar syrup (1:1 sugar to water), Group 2 fed with commercial protein cake, Group 3 included 9 colonies given
pollen candy, and Group 4 fed with 2% spirulina and sugar candy. The sampling of adult honey bees was before
feeding, on day 22 and finaly on day 43. Pupae and larvae (6-7 ml/sample) were sampled at the beginning and at
the end of the experiment. Samples were dried in an incubator (adult bees) or lyophilized (developmental stages)
for calorimetry. We quantified GE of the samples using calorimeter (IKA C6000 global standard, Staufen, Ger-
many). Initial findings for adult bees indicated notable differences between sampling events (p < 0.0001). The
average GE displayed an upward trend across the sampling periods, rising from 10.246 + 0.289 MJ/kg in the first
round to 10.747 + 0.254 MJ/kg in the third, with the second round reflecting intermediate values (10.374 + 0.347
MJ/kg). Specific analysis by group revealed diverse GE patterns, with Group 1 (sugar syrup) exhibiting the high-
est energy levels in the third sampling round (10.827 = 0.190 MJ/kg), while the other groups showed more modest
fluctuations. These results highlight temporal variations in energy content, emphasizing significant differences
across both sampling periods and feeding groups.

Session 71 Poster 17

Effects of varying dietary gross energy levels on growth performance and nutrient deposition in

house crickets

S. Khempaka', S. Okrathok?, J. T. Schonewille2, C. Pukkung', M. Sirisopapong’, O. Jantasaeng’, P. Pasri'

1 Institute of Agricultural Technology, Suranaree University of Technology, School of Animal Technology and
Innovation, 111 University Avenue, Muang, 30000 Nakhon Ratchasima, Thailand, ? Faculty of Veterinary Medi-
cine, Utrecht University, Department of Population Health Sciences, Yalelaan 7, 3584 CM Utrecht, Netherlands

Crickets represent an environmentally sustainable protein alternative to conventional animal sources. This study
aimed to evaluate the effect of various dietary energy levels on feed intake, growth, and body composition in
house crickets (Acheta domesticus L., Orthoptera: Gryllidae) during 45 d of development. The study was divided
into two phases (7 to 20 and 21 to 45 d of age), with crickets randomly allocated to five dietary treatments, each
with six replicates (4,500 crickets/container) using a completely randomized design. Gross energy (GE) levels in
the diets ranged from 3,819 to 4,265 kcal GE/kg in phase 1 and from 3,978 to 4,405 kcal GE/kg in phase 2. Data
were analyzed using one-way ANOVA in SAS software. Tukey’s test was employed for multiple comparisons
among dietary treatments. In addition, broken-line regression analysis was applied to estimate the dietary GE
level required to maintain a constant feed conversion ratio (FCR). Results indicated that higher dietary energy led
to a linear decline in feed intake while promoting increased body mass. Protein retention increased from 72.1%
to 85.5% as GE increased from 3,819 to 4,265 kcal /kg. Similarly, in phase 2, protein retention increased from
53.3% to 59.3% as GE increased from 3,978 to 4,379 kcal/kg. The FCR also improved with increasing energy
concentration. Broken-line analysis revealed the optimal FCR at 4,158 and 4,382 kcal GE/kg feed for house crick-
ets from 7 to 20 and 21 to 45 d after hatching, respectively. These findings confirm the relevance of energy density
in achieving optimal growth performance and provide valuable guidance for diet formulation. However, the diets
in this study were based on GE rather than metabolizable energy (ME). Future studies are needed to establish ME
values specific to crickets for precise dietary recommendations.
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Session 72 Theatre 1

Knowing how to coexist: a voyage of discovery on the movement of animals in an anthropized world

F. Ossi'.2

! Fondazione Edmund Mach, Unit of Animal Ecology, via Mach 1, 38098 San Michele all'Adige, Italy, > Nation-
al Biodiversity Future Centre, Piazza Marina 61, 90133 Palermo, Italy

Wildlife is exposed to a variety of anthropogenic threats, either indirect, such as climate change, or direct, such
as legal or illegal hunting, non-lethal disturbance from outdoor activities, habitat fragmentation or loss. These
threats can have important effects on wildlife behavior, eventually affecting individual fitness, population dynam-
ics and species distribution. At the same time, changes in socio-economic habits (e.g. the abandonment of rural
areas) combined with the protected status of some species (e.g. the wolf Canis lupus) can determine important
changes in ecosystem function, offering the room for the restoration of important top-down population regula-
tory mechanisms (e.g., predation). In this complex context, the study of animal movement, namely movement
ecology, combined with community ecology, is crucial to improve our understanding of the consequences of the
above-mentioned threats and ecosystemic changes on wildlife behavior and occurrence. In this talk, I will first
present some insights from global-scale multi-species and multi-population analyses that show the complexity
of interactions between terrestrial mammals and human activities, and in particular how different species and
populations can locally adapt their behavior to cope with human footprint. I will then narrow the focus of the talk
to the Alpine context by investigating how space use behavior and activity patterns of mountain ungulates are
affected by anthropogenic threats and the return of top predators, using different study systems. I will conclude
by discussing how these findings, ensemble, can orient wildlife management and outdoor practitioners towards
biodiversity values.

Session 72 Theatre 2

New perspectives on large herbivores in northern Europe

C. G. Thulin', M. Hetta?

! Swedish University of Agricultural Sciences, Department of Animal Biosciences, Box 7023, 750 07 Uppsala,
Sweden, 2 Swedish University of Agricultural Sciences, Department of Applied Animal Science and Welfare,
Skogsmarksgrdnd, 901 83 Umed, Sweden

The European continent have during a long historical perspective been dominated by the domesticated herbivores.
However during the last decades wild populations of large herbivores have increased in numbers and there are
now vital populations of e.g. deer, mouflon sheep and wild boars and other herbivores in many regions that until
recently had only fragmented populations or few animals of wild large herbivores. The increased populations of
wild herbivores are a result of reduced livestock production, altered farming practices and novel game and con-
servation management. The changes in the wild populations have altered the vegetation in the landscapes but have
also induced conflicts of interests between farmers, hunters and public demands for a more divers and authentic
fauna. There are also large interest in introducing extinct species such as aurochs-like cattle, wild horses and Euro-
pean bison to suitable habitats in order to recreate ancients landscape with high values of biodiversity.Despite this
relative clear development of reduction in livestock and increase of wild herbivores in the Nordic Countries, the
general public, policy makers and parts of the scientific communities are to some extent unaware of the ongoing
shift of animal populations and its consequences for farming, forestry and rural life. With his in background it is a
need to present the contemporary changes in populations of important herbivores, their effects on ecosystem and
distribution. Based on most recent state of the art estimates of populations, we explore the opportunities and chal-
lenges that emerge from different scenarios of altering the populations wild herbivores in the Nordic ecosystems.
We try to highlight challenges and opportunities in the perspectives of the farming communities and the interests
from the general public and environmental organisations. The presentation will also includes suggestions of new
perspectives on the use of game meat, as a sustainable source of protein with a high demand from the concerned
modern consumer.
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Session 72 Theatre 3

Human-carnivore conflict in North—Eastern Italy: Is coexistence really achievable?

M. Franchini’, P. Sartor?, A. Zuliani3, M. Corazzin, D. Pasut4, G. Cozzi?, S. Bovolenta’

1 University of Udine, Department of Agrifood, Environmental and Animal Sciences, Via delle Scienze 206,
33100 Udine, Italy, 2 University of Padua, Department of Animal Medicine, Production and Health, Viale
dell'Universita, 35020 Legnaro (PD), Italy, 3 Azienda Sanitaria Universitaria Friuli Centrale, Department of
Prevention, Veterinary Service — Area C, Via Pozzuolo 330, 33100 Udine, Italy,  Biosfera S.r.l., Viale Venezia
52, 33170 Pordenone, Italy

Extensive livestock practices provide essential ecosystem services in mountainous areas and represent a signif-
icant cultural heritage for local communities. While large carnivores contribute to ecosystem stability, they also
pose a threat to grazing activities, often leading to herder dissatisfaction. To assess carnivore impact in North—
Eastern Italy, from June to October 2023, we monitored 58 of 162 Alpine summer farms in Friuli Venezia Giulia
through structured interviews. Data included farm characteristics, livestock bred, adopted grazing systems, and
herder perceptions towards carnivores and related damages. Spatial analysis in QGIS examined grassland frag-
mentation, elevation, and slope, while Bayesian GLMs in R assessed statistical patterns. Sheep and goats were
the most predated species, likely due to their smaller size and weaker anti—predatory behaviours. Grazing system
had no significant effect, possibly because free—ranging was mainly used for cattle, the least affected category.
Similarly, grassland features showed no significant effect, likely because herders deliberately avoided fragmented,
high—elevation, and steep—slope grasslands to minimize predation risks. Herders were dissatisfied with compen-
sation schemes that excluded indirect losses (e.g., stress on animals, reduced foraging time, abortions). Moreover,
regardless of predation experience, herders perceived coexistence with carnivores as unachievable in the long run.
The findings achieved revealed the presence of a conflict-ridden situation in the study area. With large carnivores
recolonizing North—Eastern Italy, continuous monitoring is therefore essential to mitigate impacts on livestock
farming and prevent biodiversity loss or the abandonment of extensive grazing in mountainous territories.

Session 72 Theatre 4

Wild ungulates and livestock coexistence in mountain ecosystems: a case study from the Italian Alps

G. Zeni':23, F. Ossi2>, C. Vanderlocht?, F. Cagnacci?5, E. Tasser34, . Poulopoulou®

! Libera Universita di Bolzano, Faculty of Agricultural, Environmental and Food Sciences, Piazza Univer-

sita 5, 39100 Bolzano, Italy, 2 Research and Innovation Centre, Fondazione Edmund Mach, Animal Ecology
Research Unit, Via E. Mach 1, 38098 San Michele all’Adige, Italy, 3 Universitdt Innsbruck, Faculty of Biology,
Technikerstrafe 15, 6020 Innsbruck, Austria, 4 Eurac Research, Institute for Alpine Environment, Viale Druso 1,
39100 Bolzano, Italy, > NBFC, National Biodiversity Future Centre, Piazza Marina 61, 90133 Palermo, Italy, 6
Agricultural University of Athens, Department of Animal Science, 75 lera Odos Street, Votanikos, 11855 Athens,
Greece

In this study, we examined whether the presence and density of livestock grazing at high elevations during the
summer influences the activity patterns and occurrence of two wild ungulates, roe deer (Capreolus capreolus)
and red deer (Cervus elaphus). We relied on data collected from 77 camera traps deployed in two close-by areas
in the Italian Alps in July-August 2022 and 2023, following a random systematic design. We computed the diel
activity patterns for livestock, roe and red deer, and we estimated the overlap between the obtained curves. Then,
we applied Generalized Linear Mixed Models to model the occurrence of red and roe deer in function of live-
stock presence, density and proximity to an alpine herdsmen’s hut, while controlling for other potential sources
of disturbance such as human outdoor activities. Roe and red deer were primarily active at dawn and dusk, while
livestock was mostly diurnal, with moderate to high overlap between livestock and the wild ungulates (54.8% for
red deer and 63.1% for roe deer). The occurrence of red and roe deer was marginally limited by livestock density,
as well as by static (proximity to roads) and dynamic (recreational activity) proxies of human disturbance, while
the proximity to the huts did not affect the occurrence of wild ungulates. Our results do not support any important
effect of the presence of livestock on the spatial behavior and activity patterns of roe and red deer in the central
part of the summer. We discuss future directions of investigation that can provide further insights into our under-
standing of the coexistence of wildlife and livestock in an Alpine landscape.
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Session 72 Theatre 5

Characterisation of the risks to agro-pastoral farming systems linked to the interface with wildlife

M. Virapin'2, E. Sturaro?, G. Brunschwig’

! VetAgro Sup - INRAE, , UMR Herbivores, 89 Av. de I'Europe, 63370 Lempdes, France, 2 University of Padova,
DAFNAE, Via VIII Febbraio, 2, 35122 Padova PD, Italy

Mountain agro-pastoral systems evolve within dynamic ecosystems where interactions between livestock, wild-
life and human activities give rise to multiple risks. In order to gain a better understanding of these interactions
and the associated risks, this study proposes a conceptual framework for this complex interface, highlighting
the challenges and opportunities it represents. This work is based on case studies from France and Italy, and
on a bibliographic analysis of the main publications dealing with the risks and interactions associated with the
wildlife-livestock interface. The analysis focuses on three areas: (1) characterisation of the risks associated with
the wildlife-livestock interface, including predation, pathogen transmission, competition for resources, climate
change and socio-economic tensions; (2) assessment of the direct and indirect effects of these risks on breeders
and other local stakeholders; (3) identification of adaptation strategies to promote sustainable coexistence. The
results highlight the complexity of these interactions and the diversity of adaptive responses implemented by the
various components of this dynamic interface. Predation and the transmission of pathogens are major factors of
vulnerability, exacerbated by climate change and socio-economic constraints. Management of this interface is
based on a combination of strategies whose effectiveness varies according to the context. However, coexistence
is not based exclusively on technical solutions: it requires adapted and evolving territorial governance, based on
the sharing of resources, the recognition of multiple uses, the adaptation of management practices and rules in a
context of persistent tensions. Faced with the growing challenges associated with biodiversity conservation and
the sustainability of livestock farming practices, this study looks at the conditions for a balanced coexistence
between livestock farming and wildlife. Identifying blocking factors and effective levers for action thus appears
to be a central issue in mitigating the risks linked to this interface and guaranteeing the sustainability of mountain
agro-pastoral systems in the context of global change.

Session 72 Theatre 6

Factors affecting livestock-wild ungulates co-occurrence in extensive silvo-pastoral system

P.Viola', P. Girotti', G. Bernabucci', F. Spada’, S. Compagnucci', C. M. Rossi', B. Ronchi', R. Primi’

I Universita degli Studi della Tuscia, Dipartimento di Scienze Agrarie e Forestali, Via San Camillo de Lellis
snc, 01100 Viterbo, Italy

This study, conducted within the AGRITECH project funded by the NextGeneration EU (grant number
J83C22000830005), examined co-occurrence of cattle (Bos taurus), red deer (Cervus elaphus), wild boar (Sus
scrofa), and roe deer (Capreolus capreolus) in a 2,330-ha fenced silvo-pastoral farm in central Italy (Lazio re-
gion). Camera traps were employed to assess species occupancy and spatiotemporal overlap in a Mediterranean
silvo-pastoral system during winter (January). Cattle and red deer exhibited local overlap, while in other areas
they showed complementary spatial distribution. To investigate species-specific attractive and repulsive factors,
Kendall’s Tau (Statistica 10, StatSoft) was applied to assess correlations between relative abundance and en-
vironmental/anthropogenic variables, setting the significance threshold at p<0.05. Relative abundance was de-
termined for each species using the Trapping Rate (TR=events n°/camera days effort) at each camera station.
For distance-based explanatory variables (e.g., Euclidean distance from fences, edges, and watering troughs), a
significant negative Z score indicates a preference for proximity. Roe deer prefer heterogeneous environments
with high edge density (Z=2.606, p=0.009) and proximity to sparse vegetation (Z=—2.072, p=0.038), but avoids
fences (Z=2.267, p=0.023). Red deer is strongly associated with cattle (Z=2.670, p=0.007) principally near the
fences (Z=—2.131, p=0.033). Wild boar also overlaps with cattle (Z=2.093, p=0.036), but mainly in areas with
low human presence, far from landing sites (Z=3.097, p=0.002), gates (Z=3.170, p=0.001) and feeding stations
(Z=3.59078, p=0.0003). They also avoid cattle watering troughs (Z=5.305, p<0.001), likely due to poor acces-
sibility, preferring more easily accessible natural waterholes. Continuous passive monitoring through camera
trapping allowed us to quantify livestock and wild ungulate co-occurrence, highlighting its potential as an effec-
tive tool for adaptive management. This approach can help balance ecological sustainability with the health and
coexistence of domestic and wild animals.
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Session 72 Theatre 7

Vulnerability to Wildlife Predators in Extensive Livestock Farming Systems Across Europe

D. Martin-Collado’, A. Bernués’, M. V. Boiani2, I. Casasus’, F. Marino3, F. Marucco?, M. Mayer*6, V. Salvatori3, E.
Torres':2, J. Linnell#6

I Agri-Food Research and Technology Centre of Aragon (CITA), Agri-Food Institute of Aragon, Avda. Montarna-
na, 50059 Zaragoza, Spain, 2 University of Turin, Via Verdi, 8, 10124 Turin, Italy, 3 University of Leeds, Wood-
house Lane, LS2 9JT Leeds, United Kingdom, 4 University of Inland, Postboks 400 Vestad, 2418 Elverum, Nor-
way, 3 Istituto di Ecologia Applicata Using applied science for a better environment, Via C.Colombo 456, 00145
Rome, Italy, 6 Norwegian Institute for Nature Research, P.O. Box 5685 Torgard, 7485 Trondheim, Norway

For much of their shared history, pastoralists and large wild predators shared space in a tense yet accepted and
economically viable relationship. In the 20th century, large carnivores were drastically reduced or exterminated
across most of Europe. This allowed traditional pastoral systems to evolve into modern extensive livestock sys-
tems, adopting contemporary production methods and new demands for work and life quality—often in preda-
tor-free landscapes. Since the late 20th century, these areas have seen a marked recovery of large carnivores. This
has brought direct and indirect impacts on livestock systems, fueling polarized social conflicts over livestock
practices and carnivore management. Interactions between livestock and wildlife vary greatly across Europe’s
landscapes, from benign to highly damaging, reflecting differing vulnerability levels among livestock systems.
Farming practices believed to mitigate them remain poorly documented in comparative European studies. Like-
wise, livestock production research rarely considers constraints from carnivore return. To address these gaps,
this invited talk presents preliminary results from structured, on-farm farmer surveys in 12 European countries.
These cover a broad range of extensive livestock systems—including cattle, sheep, and reindeer—and focus on
interactions with large predators such as wolves, bears, and lynxes. The surveys explore technical and operation-
al characteristics—farm size and structure, grazing patterns, shepherding, husbandry cycles, types of products,
economic aspects, and protection measures—and how these relate to direct losses from predation and broader
indirect impacts.

Session 72 Theatre 8

Assessing socio-ecological dynamics: shifts in human attitudes and wolf management alongside
recolonisation

C. Schaltegger?, L. Andres’, V. L. Alessandrello?, N. Gerber?, A. Ozgul', I. Poulopoulou3, J. Riidisser4, M. Von Arx2, G.
Cozzi', D. Behr!

1 University of Zurich, Department of Evolutionary Biology and Environmental Sciences, Winterthurerstrasse
190, 8057 Zurich, Switzerland, 2 KORA Switzerland, Talgut-Zentrum 5, 3063 Ittigen, Switzerland, 3 Agricul-
tural University of Athens, Department of Animal Science, lera Odos 75, 11855 Athens, Greece, 4 University of
Innsbruck, Department of Biology, Technikerstrafse 25, 6020 Innsbruck, Austria

The recolonisation of human-dominated landscapes by wolves is increasingly challenging livestock farmers and
fuelling ongoing public debates with diverging human attitudes. Switzerland legalised the proactive shooting of
wolf packs, marking a significant policy shift with potential impacts on the Alpine wolf population. This study
aims to analyse changes in human attitudes and in the spatial distribution of wolves integrating data from nation-
wide surveys conducted in 2015 and 2023. Using Structural Equation Modelling (SEM), we identified that pos-
itive attitude towards wolves was influenced by perceived benefits of their presence, while negative attitude was
associated with indirect experiences of livestock loss and fear. Acceptance of wolves correlated with support for
livestock protection measures and reliance on experts/science information, whereas negative attitude was linked
to support for lethal management and reliance on social circles for information. A spatial modelling approach
showed that socio-economic disparities between lowland and mountain areas were stronger predictors of human
attitudes than proximity to wolves, depredation incidents, or livestock abundance. Potential human-wolf conflict
areas were predicted by comparing habitat suitability for the wolf, human attitude, actual wolf occurrence, live-
stock abundance, depredation intensity, and existing livestock protection measures. This identified current and
future human-wolf conflict hotspots and provided recommendations for adaptive management strategies. Our
findings emphasise the need for a nuanced approach to wolf management that integrates local conflict charac-
teristics, public perception, and effective communication to address the complex socio-ecological dynamics of
human-wolf conflicts.
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Dog predation on sheep flocks in wolf-free mountains: a synthesis based on surveys carried out in France
G. Brunschwig’, A. Pinot?, E. Brosse-Genevet3, L. Garde?, M. Virapin!

! VetAgro Sup, INRAE, UMR Herbivores, 89 avenue de I’Europe, 63370 LEMPDES, France, 2 VetAgro Sup,
UMR Rongeurs Sauvages, 89 avenue de I’Europe, 63370 LEMPDES, France, 3 CDA Languedoc Roussillon,
4A chemin des caves, F-30340 SAINT PRIVAT DES VIEUX, France, # CERPAM, Route de la Durance, 04100
MANOSQUE, France

Within the framework of the joint works carried out with a view to creating an inventory of canine predation sites
in several wolf-free mountains throughout France, the CERPAM, the pastoralism department of CRA Languedoc
Roussillon and VetAgro Sup conducted a study based on surveys carried out in 11 territories attached to 12 French
départements. These surveys were conducted between 1999 and 2013 over multi-annual periods chosen before
wolves arrived into the territories in order to obtain a database concerning the damage on flocks of sheep attrib-
utable to dogs. 307 farming, summer pasture and transhumance units were surveyed, making an average of 24
per territory. The study examines the category of male and female sheep over 4 months old put out to graze. Two
indicators were prioritized: the annual frequency of attack and the predation rate. These attacks primarily occur by
day and the dogs are seen in 86% of cases. The annual average frequency of dog attacks is 0.22 (minimum 0.10
and maximum 0.47 per territory), representing an average of one attack per farm every 5 years. On average, every
dog attack results in the loss of 6.3 animals (from 1.6 to 22.9 depending on territory). The average predation rate
is 0.29%, (from 0.06% to 0.60%), representing 1 animal per year for a flock of 330 animals. Sheep density has
no significant effect on the predation rate in sheep farming areas with more than 10 sheep/km?. The predation rate
would nevertheless appear to increase where sheep density is very low or human density is very high.

Session 72 Theatre 10

Farmers, Wildlife, and Tourism: Navigating Bio-Cultural Frictions in Alpine Protected Areas of Piedmont, Italy
N.Imoli', L. Zola', L. Battaglini2

I University of Turin, Department of Foreign Languages, Literatures and Modern Cultures, Via Verdi, 10124
Torino, Italy, 2 University of Turin, Department of Agriculture, Forest and Food Sciences, largo Paolo Braccini,
2, 10095 Grugliasco, Italy

In this contribution, we will present some anthropological reflections based on the opinions of farmers, gathered
through interviews conducted by the University of Turin’s team as part of the 2022 PRIN project WilDebate: Co-
existences, Bio-cultural Frictions and Pastoralism in Protected Areas, in four protected areas of the Piedmont Re-
gion (northwestern Italy): Alpi Marittime, Alpi Cozie, Val Sesia, and Val d’Ossola. We will highlight some of the
challenges they face in their work, often carried out in high-tourism areas, related to the complex coexistence of
farmers, domestic and wild animals, and visitors. This situation requires them to adopt new livestock management
practices due to the inability to continue farming “as we were used to” following the return of wild animals. The
perceived issues varied across the different areas, ranging from pathogen spillover; the competition with deer and
wild boars on alpine pastures; the presence of wolves that, beside the direct impact represented by livestock pre-
dation, also forces the adoption of guardian dogs. These, in turn, can pose “a greater problem than the predation
itself” due to the danger they may present to tourists—whose purchasing of the farmers’ products is crucial for
the profitability of their activities. This will allow us to reflect more broadly on the relationship farmers have with
their place of residence, the impact of so-called “ecosystem services” provided by livestock farming, and their
absence in areas experiencing abandonment. The relationship with the wild that emerged from these interviews
also forces us to reconsider the distance between the more romanticized view of Nature and the Mountain held by
some visitors, the anthropic history of these alpine landscapes, and the ecosystemic role played by farmers, who
remind us that “behind the clean mountain, there is someone”.

EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025 679



Session 72 Theatre 11

Sensor technology and public engagement ideas to help bridge the Urban / Rural divide over
livestock-wolf conflicts in Colorado

C.Isenhart?

1 ECOS Communications, 1555 Oak Ave, Suite A, CO 80304 Boulder, United States

Throughout the world, an urban/rural divide exists around predator conflict management and reintroductions
and/or range expansions. During the last few years in Colorado, tensions between stockgrowers and much of the
general public have grown very intense—for the first time ever in the U.S., Colorado voters approved a measure
to reintroduce wolves, effectively pitting urban and rural audiences firmly against each other. The first round of
wolf introductions last year did not go well for ranchers and their animals (cattle, sheep, dogs). This presentation
will describe a new internet-based effort in Colorado to help bridge this urban/rural divide, stimulating public
engagement by utilizing the following strategies: Using short video interviews from many producers, build ur-
ban appreciation for the many direct and indirect impacts livestock producers experience with predators such as
wolves. The indirect impacts to producers are highly significant, and are not compensated by state funds, nor are
they understood by the general public.Increase awareness of the strong connections between privately owned wild
lands (large farms and ranches), and the reasons many people live in Colorado (habitat, open space and scenic
values, wildlife, hunting/fishing, ecosystem services, maintaining the state’s agricultural heritage, etc.).Channel
newfound public appreciation and empathy for producers into very specific actions people can take to help pro-
ducers (e.g., “adopting” livestock guardian dogs, sending needed equipment to Range Riders, funding new sensor/
collar IOT technologies that alert producers to a predator attack in the making, creating an Innovation Idea Incu-
bator to facilitate producer-led technology testing and ideation.Wild Range has begun testing and implementation
in Colorado, and will soon expand to all other wolf states in the US.

Session 72 Theatre 12

External biosecurity in outdoor pig farms: Gaps in fencing and wildlife control

M. Delsart?, M. Souquiere?, E. Boudin?, V. Dorenlor?, F. Eono?, E. Eveno?, S. Kerpherique2, G. Poulain?, N. Rose?, C.
Fablet?

! Anses, Ecole Nationale Vétérinaire d "Alfort, Laboratoire de Santé Animale EMR EPIMIM, 7, avenue du
Général de Gaulle, 94700 MAISONS-ALFORT, France, 2 Anses, Laboratoire de Ploufragan-Plouzané-Niort,
Unité Epidémiologie, Santé et Bien-Etre, B.P.53, 22440 PLOUFRAGAN, France

Outdoor pig farming is increasingly favoured by consumers due to its perceived benefits for animal welfare.
However, ensuring adequate biosecurity remains a major challenge, particularly in preventing disease transmis-
sion between livestock and wildlife. This study aimed to evaluate key external biosecurity measures, with a focus
on fencing, in 40 outdoor pig farms in France. Data were collected from free-range pig farms housing at least
30 animals. The presence, type, maintenance, and functionality of fencing were assessed, along with potential
exposure to wildlife and contact, based on farmer interviews. Overall, 59% of farms did not comply with national
biosecurity regulations designed to prevent contact with wild boar. Non-compliance varied by production stage:
54% of farms with outdoor farrowing, 29% with outdoor mating and gestation, 45% with outdoor quarantine,
and 25% with outdoor finishing units. Electric fence integrity was deficient in 25% of mating and gestation areas
and 19% of farrowing areas. Proper vegetation management around electric fences was conducted in 69% and
55% of farrowing and mating/gestation areas, respectively. Wild boar observations were reported near 75% of
farms, with 43% of farms reporting sightings more than twice a year. Direct contact between wild boar and pigs
occurred on 20% of farms, leading to pig-boar hybrids in two cases. Other frequently observed wildlife included
foxes, hares, badgers, roe deer, rabbits, martens, and crows. While 70% of farms employed fencing or trapping to
mitigate fox intrusion, 5% implemented protective measures against crows. These findings underscore the need
to strengthen external biosecurity measures in outdoor pig farms to mitigate the risk of disease transmission from
wildlife, particularly African swine fever.
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Effect of breed and colostrum quantity fed at birth on carcass traits, meat chemical composition and
fatty acid profile in Holstein and Holstein-Angus steers

T. Chapelain’, M. Kovacs!, H. Mccarthy?, K. M. Wood', M. Duarte’, D. L. Renaud?, M. A. Steele!

1 University of Guelph, Department of Animal Bioscience, Guelph, ON, Canada, 2 University of Guelph, De-
partment of Population Medicine, Guelph, ON, Canada

This study investigated the effect of breed and colostrum quantity fed at birth on carcass traits, meat chemical
composition, and fatty acid (FA) profile in Holstein (n = 20) and Holstein-Angus (n = 20) steers. At birth, calves
were assigned to either a low (n = 10/breed) or a high (n = 10/breed) quantity of colostrum replacer, providing 2.5
g of IgG/kg of birth body weight (BW) and 5.0 g of IgG/kg of birth BW, respectively. Calves were then fed milk
replacer up to 15% of birth BW and weaned at 9 wks of age. At 12 wks of age, calves were moved to a feedlot and
remained there until slaughter at 56 wks. At slaughter, BW, and hot carcass weight (HCW) were recorded, and
ribeye area (REA; at the 12th rib) and subcutaneous fat thickness (SFT) were measured. Carcasses were graded
for marbling 72 hr postmortem between the 12th and 13th ribs by the Canadian Beef Grading Agency. Longis-
simus thoracis rib portions anterior to the 12th and 13th ribs were collected, vacuum-packed, and aged for 14 d
before being frozen for meat chemical composition and FA profile analysis. Analysis of variance was conducted
using colostrum quantity and breed as fixed effects. At the same slaughter age, crossbred steers had higher BW,
SFT, HCW, dressing percentage, REA, and carcass yield than Holsteins (P < 0.05). Collagen and fat content were
higher in the meat of crossbred steers, while water content was lower compared to Holsteins (P < 0.05). Among
Holstein, those fed low colostrum at birth had the lowest fat and highest water content (P < 0.05). Crossbred steers
had the highest percentage of saturated FA in meat (P < 0.05), whereas Holstein meat contained more polyunsatu-
rated FA, conjugated linoleic acids, and omega-3 and omega-6 FA (P < 0.05). Overall, crossbred steers exhibited
greater carcass yield and quality than Holstein when slaughtered at the same age, while colostrum quantity had
only minimal effects on final carcass traits. Effect of breed on meat FA profile requires further analysis to under-
stand the impact on shelf-life conservation and flavor of the meat.

Session 73 Theatre 2

Understanding the key management strategies to improve health of calves in the veal husbandry
F. Marcato’, J. Osaro John', M. Wolthuis-Fillerup!, A. Brinkman', K. Van Reenen’
! Wageningen Livestock Research, Animal Health & Welfare, De Elst 1, 6708 WD Wageningen, Netherlands

In the Netherlands, dairy beef calves are usually transported via a collection centre before entering a veal farm,
and their management strategy used at the farm of origin is unknown. The aim of the project ‘Progressie met Pro-
grammakalf” was to improve the link between the dairy and the veal husbandry in order to improve calf health,
performance and lower antimicrobial use. We investigated the effects of surpassing the collection centre on health
and performance of veal calves. Two batches of calves (N= 1,882 in total) were assigned to two treatments and
were transported to four Dutch veal farms: one group was transported via a collection centre, and another was
directly transported from the dairy to the veal farm. Treatment groups were assigned to specific compartments in
the farm, separated both physically and hygienically. Body weights were obtained upon arrival at the veal farm
and blood samples (N=300) were collected and analysed for biomarkers of health (haemoglobin, total protein,
cholesterol, B-hydroxybutyrate, urea, and gamma-glutamyl transferase). In addition, carcass weight, average daily
gain (ADG) and the use of medication were recorded in individual calves. All measures were analysed with linear
mixed models including the fixed effects of treatment, sex and breed of calves and their interactions, the random
effects of batch and compartment, and body weight upon arrival as a covariate. Blood biomarkers were analysed
in association to other performance data. A survey on management practices of calves at the dairy and veal farms
was carried out and the data were analysed in relation to health, growth and carcass weights of calves. Results
showed no difference in carcass weights and ADG between the treatment groups, but carcass weights were sig-
nificantly lower for calves at least once medicated individually at the veal farm (146 vs. 154 kg). Results from the
use of medicines, blood biomarkers, and the survey will be presented. (Belongs to the project: ‘Progressie met
Programmakalf”)
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The effect of origin on calves’ health at the rearing farms

S.Marti', L. Llonch’, C. Garcia-Vdzquez'!, M. Campas?, Y. Saco3, A. Bassols3, M. Devant!

1 IRTA, Ruminant Production, Torre Marimon, 08140 Caldes de Montbui, Spain, 2 IRTA, Marine and Continen-
tal Waters, Centre de La Rapita, 43540 La Rapita, Spain, 3 UAB-Faculty of Veterinary Science, Department of
Biochemistry and Molecular Biology, Edifici V, 08193 Cerdadanyola del Vallés, Spain

A total of 78 unweaned dairy beef calves (46.2 £ 0.99 kg of BW) were used to evaluate the effect of origin on
calves’ health after arrival at the rearing farm. Calves were randomly allocated to 6 pens of 13 calves/pen and
distributed based on origin: calves collected from several farms and transported to the rearing farm after 8 hours
of transport (C; n = 39) and calves from a single proximity farm, transported for 1 hour to the rearing farm (P; n
=39). At arrival, blood samples were collected to analyze gamma-glutamyl transferase (GGT) as an indicator of
maternal immunity and complete blood cell count. Lung ultrasonography was performed at arrival, 7 and 28 days
after arrival to the rearing farm, and was scored based on a 4-point scale to evaluate the incidence of pneumonia.
Data were analyzed with mixed models and a Chi-square test. At arrival C calves had lower (P = 0.03) serum
GGT concentrations compared with P calves (63.5 + 9.46 and 93.0 + 9.58 IU/L, respectively), indicating that
calves from a single proximity farm had a greater amount of colostrum intake after birth. At arrival, concentra-
tions of white blood cells and neutrophils were greater for C calves, and lymphocyte concentrations were lower
for P calves, probably due to the stress of the longer transport duration. At arrival, C calves tended (P = 0.10) to
have a higher incidence of pneumonia than P calves. Moreover, these differences were exacerbated after arrival
giving pneumonia incidences of 51.3% and 43.6% for C calves, and 7.7% and 7.7% for P calves, on day 7 and
28, respectively. Finally, the correlation (P = 0.05) observed between the concentration of GGT at arrival and the
incidence of pneumonia on day 28 indicated that there were benefits of maternal immunity on disease protection.
Results from this study demonstrate that, in unweaned dairy beef calves, animal origin and its relationship with
maternal immunity impact the incidence of respiratory disease.

Session 73 Theatre 4

The effect of varying transport and feed withdrawal durations on the physiological status of

unweaned calves

L. Van Dijk'2, S. Siegmann':3, N. Field?, K. Sugrue’, C. Van Reenen?3, E. Bokkers3, M. Conneely!, G. Sayers?

I Teagasc Moorepark, Department of Animal Bioscience, Moorepark, P61C996 Fermoy, Ireland, 2 Munster
Technological University Kerry, Department of Veterinary Bioscience, South Campus, V92CX88 Tralee, Ireland,
3 Wageningen University and Research, Animal Production Systems Group, Droevendaalsesteeg 4, 6708PB
Wageningen, Netherlands

Long distance transport and associated feed deprivation are major welfare concerns for calves moved off the dairy
farm. This observational study aimed to determine how variations in transport and fasting durations impacted
the blood physiology of 115 calves in three transport groups; IRE [n = 20, shorter transport (29h, within Ireland)
and shorter feed deprivation (11h)], INT [n = 65; longer transport (79h, Ireland to Netherlands) and longer feed
deprivation (28h + 25h)], and NLD [n = 30; shorter transport (28h), within Netherlands) and longer feed depriva-
tion (>18h)]. INT and NLD calves arrived at the same location. Each calf was blood sampled on arrival, 1-week
and 3-weeks post arrival. Generalised linear mixed models were used to assess the effect of transport group and
timepoint on various blood variables. Despite differing transport durations, both INT and NLD calves exhibited
glucose, beta-hydroxy-butyrate, non-esterified-fatty-acids and sodium levels outside of reference ranges, which
differed from normal levels in IRE calves (p < 0.05). Lactate and potassium were above reference ranges for INT
calves, and higher than in IRE and NLD calves on arrival (p < 0.05). One- and three-weeks post arrival, differ-
ences between groups were minimal and not clearly associated with either transport duration or feed withdrawal
during transport. In conclusion, changes in the physiological status appeared to relate more to the feed withdrawal
duration than to the transport duration, except for lactate and potassium, which related to muscle fatigue. Most
variables showed signs of recovery at 1-week and 3-weeks post arrival. Minimizing the duration of feed depri-
vation during transport should be a key consideration for the dairy industry to reduce the impact of transport on
calf welfare.
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Effects of transport and early administration of antibiotics on health of veal calves

F. Marcato!, D. Schokker?, N. Stockhofe2, C. Jansen3, J. Osaro John!, M. Wolthuis-Fillerup!, M. Gilbert3, W. Gerrits3,
K. Van Reenen’

! Wageningen Livestock Research, De Elst 1, 6708 WD Wageningen, Netherlands, > Wageningen Bioveterinary
Research Group, Houtribweg 39, 8221 RA Lelystad, Netherlands, 3 Wageningen University & Research, De Elst
1, 6708 WD Wageningen, Netherlands

Transport via a collection centre and early-life administration of group antibiotics are two major challenges faced
by calves in the veal sector. This study aimed to investigate the effects of these factors on the fecal microbiome,
inflammation and general health of veal calves. The study had a 2 x 2 factorial design with factors ‘origin of
calves’ (transport via a collection centre (CC) or direct transport from dairy farms (DF)), and ‘early-life adminis-
tration of group antibiotics’ (AB or no AB). A total of 89 bull and 5 heifer calves of average 46.4 + 5.1 kg body
weight (BW) at arrival were included in the study. Calves were transported in two batches, were studied for a
period of 8 weeks, and subsequently euthanized. Animals were housed in groups of three calves/pen divided over
six rooms. Treatment groups DF_AB and CC_AB received oral antibiotics (oxytetracycline and aspirin) via the
milk replacer. On days 21 and 45 of the experiment fecal samples and broncho alveolar lavage fluid (BALF) were
collected to investigate the microbiome and lung immunity. Blood samples were collected on day 1, 7, 21, 35, 45
and 51, BW was recorded upon arrival, and on days 28 and 49, and clinical observations were conducted twice
a week. During post-mortem examinations weights of lungs and heart were recorded and lungs were scored for
abnormalities. Treatment group CC_noAB had the lowest number of species in the fecal microbiome measured
on day 21 (A=-170.2; P<0.01), the lowest Shannon Index on day 45 (A=-0.2; P<0.01), the lowest % of alveolar
macrophages (A=-26.1% on average; P<0.01), most clinical problems (A=9.2% for fever and A=13.1% for loose
or liquid manure on average; P< 0.05) and lowest BW during the trial (A =-4.4 kg on average on day 49; P<0.01).
Results showed that transportation via a CC without group administration of antibiotics negatively affected health
of veal calves.

Session 73 Theatre 6

Modelling antigenic drift of bovine coronavirus in beef-on-dairy calves during a controlled

commingling event

J. Urbaniec!, P. Davies’, J. Neary'!

I University of Liverpool, Institute of Infection, Veterinary and Ecological Sciences, Brownlow Hill, L697ZX
Liverpool, United Kingdom

Bovine respiratory disease (BRD) is a leading cause of calf morbidity and mortality worldwide. Bovine coronavirus
(BCV) is a well-studied enteric pathogen which has also been implicated as a causative agent of BRD in calves.
However, epidemiology of this virus its poorly understood, and there is no available data on BCV antigenic variants
circulating in the UK. The aim of this study was to investigate transmission of respiratory BCV during a controlled
commingling event. Commingling events, such as mixing animals at auction markets or feedlots, are well-known
to increase risk of disease transmission, and are a major risk factor for the development of BRD. The study was
conducted on 120 weaned Angus x Holstein calves from 10 source farms (SFs) (3 cohorts of 40 calves). Following
quarantine at the research facility, calves were randomised into four commingling groups: none, low-level, moderate,
and intensive. Serum and nasopharyngeal swabs were collected on the start of quarantine, the day of mixing, and
then 3, 7 and 21-days post mixing. Furthermore, calves were scored daily for signs of clinical BRD using a modified
Wisconsin system. Serum samples were subjected to anti-BCV IgG ELISA. Swabs were subjected to PCR for BCV,
and positive samples were sequenced. Based on preliminary results from the first two cohorts, all calves were sero-
positive for BCV on SF collection, and their antibody levels remained high during the study period. Nonetheless,
BCV prevalence increased significantly with mixing duration. 68 BCV isolates were sequenced, and 16 genetic
variants were assigned into 6 genogroups. Isolates clustered within SFs during quarantine period, but not on subse-
quent study days. Furthermore, isolates from two genogroups were found on one of the SFs, and several calves were
infected with isolates belonging to different genogroups at collection and D21 of the study. Altogether, this suggests
lack of sterilising immunity to BCV and continuous circulation of the virus in populations, despite lack of clinical
disease. Analysis of the final cohort is currently ongoing, including additional environmental sampling, which should
help to further disentangle the relationship between BCV and BRD.
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Milk feeding plan and type of milk fed at the dairy farm is linked to entry weight and performance of
veal calves

P. Mélder!, A. Willemsma', I. De Carvalho!, M. Van De Vosse'

! Denkavit, R&D, Tolnegenweg 65, 3781PV Voorthuizen, Netherlands

The aim of the project ‘Progressie met Programmakalf” was to improve the link between the dairy and the veal
husbandry in order to improve calf health, performance and lower antimicrobial use. Because feeding choices in the
first weeks of life can influence calf performance at later stages, part of this project was a prospective cohort study to
examine the correlation of type of milk fed to calves (cow’s milk or milk replacer (MR)) and feeding plan (restricted
or ad libitum) on body weight of veal calves at the collection center (entry weight) and performance (carcass gain)
during fattening. The dataset contained data of over 80,000 veal calves slaughtered from July 2021 to December
2024 from over 500 dairy farms. These dairy farmers were interviewed on calf management practices. The carcass
gain of every veal calf was predicted via a model using sex, breed, entry weight and fattening days. The realized per-
formance was compared to the prediction and corrected for veal farmer management. The result of this calculation
is the residual growth which was used as parameter to evaluate fattening performance. Analyses of the data showed
that ad libitum feeding of milk is more common in farms using cow’s milk than in those using milk replacer (Chi-
square; P=0.025). Regarding calf related parameters, entry weight was higher of calves from farms feeding cow’s
milk compared to MR (general linear model (GLM), P<0.05). Moreover, ad libitum feeding was associated with
higher entry weights compared to restricted feeding (GLM, P<0.05). Veal calf performance, measured as residual
growth, was higher with restricted feeding compared to ad libitum feeding (GLM, P<0.05). Overall, restricted feed-
ing plans and use of MR were related to better growth at the veal farm, potentially yielding 4 kg more carcass weight
per animal. This may be attributed to a closer match of calf management between dairy and veal farm, resulting in
less environmental stressors for these calves. The results show potential to use veal calf integration and dairy farm
data to optimize feeding management for dairy beef calves both on dairy farms and veal farms which has a positive
effect on calf lifetime performance. (Belongs to the project: ‘Progressie met Programmakalf”)

Session 73 Theatre 8

Partial replacement of skim milk powder in calf milk replacer with enzyme treated soybean meal

improves nitrogen utilization

N. Anglade', M. Mazur-Kusnirek?, T. F. Pedersen’, K. Lipinski2

I Hamlet Protein A/S, Saturnvej 51, 8700 Horsens, Denmark, 2 University of Warmia and Mazury, Department
of Animal Nutrition and Feed Science, Oczapowskiego 5, 10-718 Olsztyn, Poland

The objective of the present study was to evaluate the effect of replacing skim milk powder (SMP) in calf milk
replacer (CMR) with vegetable protein sources on calf rearing performance. A total of 56 female Holstein calves
were used in the study from birth until 135 days of age, with weaning after 75 days. The calves were allocated to
one of four dietary treatments: 1) control, containing 50% SMP, 2) HP-100, containing 12% HP-100 (enzymat-
ically treated SBM from Hamlet Protein), 3) wheat gluten, containing 8.65% hydrolyzed wheat gluten, and 4)
SBM containing 13.5% soybean meal (SBM). Each vegetable protein source replaced 44% of the total amount
of SMP, corresponding to 22% in the total formula. The CMRs were formulated to be isoenergetic (17% fat and
20 MJ GE, as-is) and isonitrogenous (22.5% CP, as is). Throughout the preweaning period, calves received two
daily meals of CMR, 4 L each with a concentration of 160 g of CMR per L. Solid starter feed was provided ad
libitum throughout the experimental period. Calves were weighed at birth and in weeks 5, 8, 11, 15, and 20. Fecal
samples were collected by grab sampling at weeks 1, 5, and 10 and analyzed for dry matter (DM) and nitrogen (N)
contents. Statistical analysis of growth performance was performed using a mixed model in SAS (version 9.4).
Fecal data were analyzed as repeated measurements, including the effect of week. Calves fed CMR with HP-100
had similar preweaning ADG compared with calves fed the control CMR. Calves fed CMR with wheat gluten and
SBM had lower ADG than both the control and HP-100 groups (P=0.02). No effect of CMR type on post-weaning
ADG was observed (P=0.76). Fecal N was lower for calves fed CMR with HP-100 (5.1%) compared to calves
fed the control (6.3%), wheat gluten (6.7%), and SBM (6.1%; P<0.001). Fecal DM tended to be higher in calves
fed CMR with HP-100 (P=0.06). In conclusion, calves fed CMR with HP-100 performed equally well as calves
fed CMR consisting entirely of SMP. Moreover, calves fed CMR with HP-100 had lower N content in feces,
indicating better N utilization.
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Skim milk-based or whey-based milk replacer for calves from 4 weeks of age

M. Vestergaard'-2, B. Muhlig’, L. B. Gildbjerg!, H. L. Martin?

I Aarhus University, Department of Animal and Veterinary Sciences, Foulum, 8830 Tjele, Denmark, > SEGES
P/S, Livestock Innovation, Skejby, 8200 Aarhus N, Denmark

The research question was if a rosé veal producer buying unweaning calves at 4-weeks of age could profit from
using a whey-based (W) or if a more expensive skim milk-based (S) milk replacer (MR) was more beneficial for
calves at this age. Thus, two different MRs, SMR and WMR, with same crude protein (23%) and crude fat (19%)
contents, and produced by the same manufacturer (Denkavit Nederlands b.v.) were compared, and milk intake,
drinking pattern and growth rate of calves were record. Calves (n=32) were purchased at 2-weeks of age from 5
herds, at least 2 calves of same sex and breed combination from each herd. Calves were housed in 4 straw-bedded
pens (8 calves per pen each equipped with two drinking stations (4 calves assigned to each). Most calves were
fed cow’s milk or SMR before arrival to the research farm. SMR was fed to all calves for the first 4 days after
which 16 calves were transitioned to WMR over 24 h. Thus, all calves were on their treatments from 3-weeks of
age. Concentrates, hay and water were always available. Cases of pneumonia + navel inflammation + diarrhea at
arrival were 10 in both treatment groups, and the sick calves received medication. Daily MR feeding level was
7.6 L from 4 to 6 weeks, 5.0 L from 6 to 8 weeks, and 2.5 L from 8 to 10 weeks (all with 13.6% DM. Two VARIO
Smart feeders (Forster-Technik GmbH) delivered the SMR and WMR to each of the 4 pens. Mean milk intake
(4.8 L/d) and visits with intake (9/d) were not affected by MR type but visits without milk intake was higher for
WMR in the first weeks, and mean drinking time was higher for SMR compared to WMR (41 vs 27 min/d). ADG
for wk 2-10 (910 g/d) and for wk 10-12 (1,345 g/d), and BW at d 70 (95.5 kg) was not affected. In conclusion,
based on performance and these two MRs, calves purchased at 4 weeks of age can be fed WMR and perform
equally well as if fed SMR.

Session 73 Theatre 10

Predicting feed composition eaten by beef cattle using rumen metagenomic data

S. N. Saez Torillo?, T. Q. Nguyen?, J. Lima?, R. Roehe?, M. Martinez Alvaro’

I Universitat Politécnica de Valéncia (UPV), Cami de Vera s/n, 46022 Valencia, Spain, ? Scotland’s Rural Col-
lege (SRUC), Roslin Institute Building Easter Bush, EH25 9RG Edinburgh, United Kingdom

The composition of the feed eaten by the animal is important to understanding feed efficiency, a key trait in live-
stock. It also provides relevant environmental information to consider when fitting prediction models for many
traits. However, this information is often unavailable or inaccurate. With sequencing costs declining, metagenom-
ics data are increasingly accessible. This study explores the ability of rumen microbiome composition—microbial
genes (MG) and genera (MT)—to infer beef cattle intake of diet components like starch, crude protein, detergent
fiber (neutral/acid), and global/metabolizable energy. This study utilised daily dry matter intake (DMI), average
daily gain (ADG), methane production (MP), feed efficiency traits (FCR and RFI), and metagenomic data from
rumen fluid samples of 142 calves fed a forage-based (n=70) or concentrate-based (n=72) diet. The chemical com-
position of the feed was determined using standard chemical techniques, and the total daily intake of each compo-
nent was computed. The relative abundances of 3632 MG and 1137 MT across 43 phyla were characterized and
compositionally transformed. Random forest (RF) and stepwise logistic regression (LR) models were optimized
to classify diet type (forage/concentrate) and predict feed component intake based on microbiome data. Data
were split into training and testing sets for model evaluation. Animals were classified by diet type with an AUC
of 0.86+0.05 using the log-ratio of Verrucomicrobia/Chlorobi phyla in LR, and 0.90+0.05 using MG and MT
abundances in RF. Predicted diet, together with MG and MT were used to predict feed component intake using
RF. All feed component intake were predicted with accuracies between 0.77 and 0.83. We also tested the benefit
of including feed component intake as a covariate in linear models aimed at predicting different traits. Improve-
ments were observed in the accuracy of prediction of DMI and ADG, with a marked trend for MP. However, no
improvements were found for FCR or RFI. These results were consistent for both phenotypic and genetic models.
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Use of sunflower (oil and/or seeds) as dietary fat in fattening dairy beef bulls fed high-concentrate

diets: performance and enteric CH4 emissions

L. Llonch’, S. Marti', J. Riera?, C. Medinya3, J. Cucurull?, A. Pérez5, M. Devant!

! IRTA, Ruminant Production, Torre Marimon, 08140 Caldes de Montbui, Spain, 2 NANTA S.A., , 28760 Tres
Cantos, Spain, 3 SINUAL S.L., , 08650 Sallent, Spain, 4 bonArea Agrupa, , 25210 Guissona, Spain, 5 IRTA,
Animal Nutrition, Mas Bové, 43120 Constanti, Spain

The aim of this study was to evaluate the use of sunflower (oil and/or seeds) as a dietary fat source in dairy beef
bulls feed high-concentrate diets on performance and enteric CH4 emissions. Eighty-six bulls (281 + 3.7 kg BW,
and 190 + 1.2 days of age) were group-housed in 6 pens and fed concentrate and straw separately, both ad libitum.
Concentrate offered to bulls differed in dietary fat source: 1) SO (n=27), 3.5% sunflower oil; 2) SO-SS (n=30),
2.5% sunflower oil and 2.6% sunflower seeds; and 3) SS (n=29), 9.5% sunflower seeds. The study lasted 168 days.
Individual feed intake was recorded daily. Bulls were weighed every 2 weeks. Enteric emissions were recorded daily
during the first 42 days of the study with a CH4 and CO2 sniffer’s methodology installed in each concentrate feeder
per pen. Daily CH4 production (L/day) was estimated based on Madsen et al. (2010). Carcass quality was assessed
at the slaughterhouse. Data were analyzed using a mixed effects model. Body weight was higher (P<0.01) in SS
than in SO between days 70 and 126. Concentrate intake was lower (P<0.01) in SO-SS and SS than in SO during
the first month. Time by treatment interactions (P<0.01) with no clear pattern were observed for average daily gain,
feed efficiency, daily CH4 production, and daily CH4 production expressed by BW. However, in the first 14 days,
daily CH4 production expressed by concentrate intake was greater (P=0.02) in SS than in SO (35.2 vs. 25.6 £ 4.15
L CH4/kg). Carcass quality was similar among treatments but dressing percentage tended (P=0.07) to be greater in
SO-SS than in SO (55.2 vs. 53.9 + 0.55%). The type of sunflower source (oil and/or seeds) in fattening dairy beef
bulls fed high-concentrate diets did not have relevant effects on performance; however, due to reduced concentrate
intake with consumption of the seeds diets during the first days, the daily CH4 production expressed by concentrate
intake decreased with consumption of the oil diet at the beginning of the study.

Session 73 Theatre 12

Farming system is the main driver of enteric methanogenesis in grass-based veal calves

G. Mesbahi’, A. K. Steiner!, F. Leiber!, J. Werner!

! FiBL - The Research Institute of Organic Agriculture, Livestock Science, Ackerstrasse 113, 5070 Frick, Swit-
zerland

Developing grass-based veal production from male dairy calves could be a low-input solution for raising such
animals, particularly in organic systems. However, the impact of grazing on enteric methane emissions of young
animals is not well assessed, yet. The study included three genotypes — Brown Swiss, Limousin x Brown Swiss,
and Swiss Fleckvieh — raised in four distinct farming systems: a hay-based indoor system and three pasture-based
systems, representing intensive, permanent, and alpine grasslands. While all grazing calves received comparable
amounts of maize and alfalfa pellets, and a limited soy-free concentrate, the indoor control group followed a
slightly different feeding regimen. Hay was provided ad libitum in all systems. Each genotype x system interac-
tion comprised four male calves, raised together from day of life 90 to 180 in the respective systems. Rumen fluid
was sampled by intubation after 11 weeks. In vitro gas production (ml/200 mg DM), absolute methane emissions
(mg), and methane yield (mg/ml) were analysed after 24h of incubation at 38°C in a batch system. The time be-
tween sampling of the rumen fluid and start of the test run in vitro was different due to physical distances between
sites and laboratory. It was included as a correction variable in the model. Analysis revealed a significant impact
of the farming system on methanogenesis, whereas genotype effects were marginal and never significant. Total
gas production volume was highest in the intensive grassland system and lowest in the alpine system (46.2 ml and
44.6 ml, respectively). Methane production was lowest in the indoor and intensive grassland systems, whereas
the permanent and alpine grassland systems produced the highest levels—showing increases of 16% and 8%,
respectively, in methane production (mg) compared to the indoor system. These results show relative differences
between systems and genotypes. Scaling to emission values per unit of product is not possible, though. Further
research on dietary strategies, economic feasibility, and land use efficiency is necessary to assess the sustainability
of grass-based veal production.
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Increasing slaughter weights of crossbred heifers for higher self-sufficiency of beef increases

environmental impacts

S. Hietala', K. Manni2, A. Huuskonen3

! Natural Resources Institute Finland, Bioeconomy and environment, Paavo Havaksen tie 3, 90570 Oulu, Fin-
land, 2 Natural Resources Institute Finland, Production Systems, Tietotie 2, 31600 Jokioinen, Finland, 3 Natural
Resources Institute Finland, Production Systems, Halolantie 31, 71750 Maaninka, Finland

The supply of domestic beef has decreased in Finland in recent years. To compensate the decline, and keep the level
of self-sufficiency, one solution is to increase slaughter weights. With the current slaughter weight of bulls, it is inef-
ficient to increase it further as feed conversion declines due to decreased growth rate and increased dry matter (DM)
intake. Thus, the greatest potential for increased beef supply exists for heifers raised for beef. Additionally, as the
demand for food increases, it is increasingly important to use feeds not fit for human consumption. This favors grass
silage (GS) -based feeding. A feeding experiment was conducted using 84 crossbred heifers (Holstein or Nordic Red
x Blonde d’Aquitaine) which were fed total mixed rations. The carbon footprint (CF) of treatments were assessed
with Life Cycle Assessment (LCA), to compare environmental performance of kg produced beef (functional unit,
FU). System boundary was set from cradle to gate focusing on period of the experiment. The two experimental diets
were: GS alone (GSA) and GS supplemented with barley (285 g/kg DM; GSB). On both experimental diets the
heifers were slaughtered at three different carcass weights (CW): low 300, medium 325 and high 350 kg. Including
barley in the diet increased energy intake, resulting in improved growth rate and feed conversion compared to GSA.
GSB heifers had a higher dressing proportion and carcass conformation compared to GSA. GSB animals were also
fatter compared to GSA heifers. Increased CW and increased growing period also increased CF per FU. This was
due to increased methane emission from enteric fermentation and increased need for feed production. Although a
reasonable growth rate was achieved with GSA, it was significantly improved with a moderate level of concentrate.
This also improved environmental efficiency. The highest CW in GSB had lower CF per FU than the highest or
medium CW in GSA. When the target is to increase the beef supply, inclusion of concentrate in the diet is justified.

Session 73 Theatre 14

Profitability and greenhouse gas emissions of dairy-beef steers of divergent beef genetic merit in
pasture-based systems

N. Byrnel, D. Purfield?, N. Mchugh', P. Crosson’

I Teagasc, Teagasc, Animal & Grassland Research Centre, Grange, Dunsany, Co. Meath, Ireland, C15PW93
Trim, Ireland, 2 Munster Technological University, Bishopstown, Cork, Ireland., T12 P928 Cork, Ireland

Pasture-based dairy-beef production systems offer the opportunity for profitable and environmentally efficient
beef production, and is integral part of the beef supply chain in Ireland. However, the beef genetic merit of
dairy-origin animals in Ireland has been in decline. The objective of this study was to utilize the Grange Dairy
Beef Systems Model (GDBSM), a simulation model of a dairy beef farm, to investigate the economic and en-
vironmental performance of three dairy-beef genotypes differing in beef genetic merit, and managed on three
pasture-based feeding treatments. Experimental data from a three-year farm systems study that assessed the phe-
notypic performance of each genotype was used to parameterize the model. The three genotypes modelled were:
1) steers produced from high beef merit Angus sires (HA); 2) steers produced from low beef merit Angus sires
(LA); and 3) steers produced from Holstein-Friesian sires (HF). Each genotype was evaluated across one of
three feed treatments: 1) conventional (CONV), pasture only during first and second grazing season; 2) medium
concentrate (MC), concentrate supplementation during the first grazing season, pasture-only in second grazing
season and 3) high concentrate (HC), concentrate supplementation during the first and second grazing season;
amounting to nine modelling scenarios. Results from the model showed that HA steers were the most profitable
genotype across all three feed treatments, with an average net margin per animal and per hectare of €424 and
€1362, respectively. In comparison average net margin per animal and hectare were €337 and €1126 for LA, and
€188 and €659, for HF steers, respectively. Greenhouse gas emissions per kg product were lower for both Angus
steer groups within HC compared to CONV and MC, due to their reduced slaughter age when fed concentrates at
pasture. However, similar emissions reductions were not seen in HF, as slaughter age was not reduced within HC.
In conclusion, this study demonstrates both the financial and environmental benefits of using high beef genetic
merit sires on the dairy herd.
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Effect of breed and colostrum quantity fed at birth on growth, nutrients digestibility and serum

profile of Holstein and Holstein-Angus steers from birth to slaughter

T. Chapelain’, M. Kovacs!, H. Mccarthy?, K. M. Wood', M. Duarte’, D. L. Renaud?, M. A. Steele!

1 University of Guelph, Department of Animal Bioscience, Guelph, ON, Canada, 2 University of Guelph, De-
partment of Population Medecine, Guelph, ON, Canada

This study investigated the effect of breed and colostrum quantity fed at birth on lifetime growth, nutrient digest-
ibility, and serum profile in Holstein (n = 20) and Holstein-Angus (n = 20) steers. At birth, calves were assigned
to either a low (n = 10/breed) or a high (n = 10/breed) quantity of colostrum replacer, providing 2.5 g of IgG/kg of
birth body weight (BW) and 5.0 g of IgG/kg of birth BW, respectively. Thereafter, calves were fed milk replacer
up to 15% of birth BW and weaned at 9 wks of age. Calves were moved to a feedlot at 12 wks of age and remained
there until slaughter which occurred at 56 wks. Milk and solid feed intake were recorded daily, while blood
samples and BW measurements were collected monthly. Apparent total-tract digestibility (ATTD) was estimated
using an internal marker and fecal spot sample collection on wks 28 and 55. Analysis of variance was conducted
using colostrum quantity and breed as fixed effects, with time as a repeated measure. Calves fed low colostrum
had reduced solid feed intake during the first 12 wks (P = 0.05). Crossbred calves had greater intake during the
growing (i.e., until wk 32) and finishing periods (P < 0.05), leading to increased growth rate (P < 0.01). On wk
55, Holstein had greater NDF and ADF ATTD (P < 0.05). Calves fed high colostrum at birth had increased total
protein (TP), globulin, and non-esterified fatty acids (NEFA), but lower glucose levels in serum (P < 0.05) at 24
hours of life. However, these differences did not persist over time. Crossbred calves had higher urea, glucose, and
beta-hydroxybutyrate (BHB) during the growing period (P < 0.05) and higher cholesterol and BHB (P < 0.05),
with a tendency for increased NEFA (P = 0.07) during the finishing period. Creatinine was consistently higher in
crossbred calves and in calves fed low colostrum at birth (P < 0.05). Overall, crossbred steers fully expressed their
growth potential after 12 wks of age. Protein and energy metabolism deviated throughout time between breeds as
illustrated by differences in lipid and protein serum biomarkers.

Session 73 Poster 16

Effect of pasture type on bio-economic dairy-beef heifer system performance

P. Crosson2, R. Fox', J. Cardiff!, N. Byrne2

! Teagasc, Environmental Research Centre, Johnstown Castle, Y35Y521 Co. Wexford, Ireland, 2 Teagasc, Ani-
mal and Grassland Research Centre and Innovation Centre, Grange, Dunsany, C15 PW93 Co. Meath, Ireland

Enhancing diversity by adding legumes or herbs to perennial ryegrass (PRG; Lolium perenne) swards offers the
benefit of improved nutritive value and reduced inorganic nitrogen (N) fertiliser to maintain dry matter (DM)
production. This study investigated how different pasture types affect the slaughter performance of early-maturing
dairy-beef heifers. Three pasture treatments were evaluated: PRG receiving 150 kg N hall'; CLOVER (comprising
of PRG, Trifolium repens and Trifolium pratense) receiving 75 kg N hall', and multispecies (MSS) comprising of
PRG, red clover, white clover, plantain (Plantago lanceolata), and chicory (Cichorium intybus) also receiving 75
kg N hall'. The sire breeds were Hereford and Angus and all progeny were from Holstein-Friesian dams. A higher
proportion of heifers in the CLOVER (0.86) and MSS (0.75) treatments were drafted by the end of the second
grazing season from a pasture-only diet compared to the PRG group (0.68), with remaining animals requiring a
housed period on a diet of forage and concentrate. Additionally, CLOVER and MSS treatments produced signifi-
cantly heavier carcasses (250 kg versus 243 kg for PRG; P<0.05) due to enhanced lifetime growth performance
that allowed them to reach a target fatness (fat score of 8 to 9). Carcass conformation remained consistent across
treatments, averaging 5.1 on a 15-point scale (P>0.05). The Grange Dairy Beef Systems Model (GDBSM) was
used to investigate the financial performance of heifers consuming the three pasture types. Heifers consuming
the MSS and CLOVER pastures were more profitable, and can generate an additional €100 to €150 net margin/
ha over the PRG treatment (€1050, €1097, and €950/ha, respectively), due to improved animal performance and
lower input costs. In conclusion, despite the light carcass weights achieved, this study highlights that dairy-beef
heifer systems can achieve a high carcass output/ha, and that incorporating clover and herbs into pastures can
increase profitability, as observed in the CLOVER and MSS treatments.

688 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 73 Poster 17

Effects of an intake promoter based on cow’s milk aromas on concentrate consumption, growth, and

health condition in rearing Holstein dairy beef calves from marketing

M. Verdu', X. Soldevila', J. Cucurull’, F. J. Crespo?, A. J. Galindo3, M. Paniagua3

! bondrea Agrupa, Animal Nutrition and Feed Industry, ¢/Ponent 5, 25210 Guissona, Spain, 2 HTBA (Health-
Tech Bio Actives, S.L.U.), Barcelona, 08029 Barcelona, Spain, 3 Quimidroga, Feed Division, Barcelona, 08006
Barcelona, Spain

Weanex® Calves (HTBA) is an intake promoter containing volatile compounds based on cow’s milk designed to
improve concentrate intake. Nutritional strategies aimed at promoting concentrate intake are particularly important
for calves undergoing marketing and transportation, as these processes can lead to feed restriction and anorexia,
impacting negatively performance and health. An experiment was conducted to investigate the effects on intake,
performance, and health in Holstein calves adding Weanex® Calves at a 0.04% inclusion level in milk replacer (MR)
and concentrate. Forty-eight male Holstein dairy beef calves (56 + 4.2 kg of body weight and 27 + 5.4 days of age)
were assigned to 4 treatments following a 2 x 2 factorial design according to the intake promoter supplementation
in MR or/and concentrate. All calves received 2 L of MR, at a concentration of 125 g/L as fed, twice daily for the
first 21 days, and once a day MR feeding the last 7 days. Animals had ad libitum access to mashed concentrate and
water throughout the 80 days of experimental period. Consumption of MR was registered daily, and concentrate
intake and body weight were recorded weekly. To assess the general health status of calves, fecal consistency 4-point
scale, respiratory score based on University of Wisconsin-Madison, and medical treatments were recorded weekly.
Calves that received supplemented concentrate tended (P = 0.08) to have a greater feed consumption (2.42 vs. 2.17
+0.071 kg/day), growth (0.94 vs. 0.84 + 0.040 kg/day), and body weight (131.3 vs. 122.7 + 3.38 kg) in comparison
with non-supplemented calves over the rearing period. Calves fed with supplemented MR and concentrate had lower
(P <0.05) diarrheic feces proportion than the other treatments during pre-weaning period (29 vs. 37%). The results
showed that adding Weanex® Calves at 0.04% increased concentrate consumption and average daily gain in rearing
dairy beef calves from marketing, being a promising nutritional strategy to encourage concentrate consumption
and improve performance. Key words: concentrate consumption, dairy beef calves, intake promoter, milk replacer,
performance.

Session 73 Poster 18

Assessment of hydrolyzed yeast as an alternative protein source in milk replacers: Effects on calf

health, growth and carcass quality

A. M. Hanzek!, D. Bastien?, M. Chanteperdrix2, M. Gauthier?, C. Villot!

I Lallemand SAS, 19 rue des Briquetiers, 31702 Blagnac, France, ? Institut de I'Elevage, Qualité des carcasses
et des viandes, 8 route de Monvoisin, 35650 Le Rheu, France

Protein is crucial in milk replacers (MR) for optimizing animal health, performance, and production costs. With
rising milk protein costs, research has shifted towards alternative protein sources in MR. This experiment aimed to
assess the impact of an alternative protein source on calf growth, development, and health. A total of 44 Holstein
male calves (21 days at arrival) were randomly assigned to two treatments: a control MR (50% skimmed milk pow-
der, 18% whey protein) or a modified MR (3% skimmed milk powder replaced by hydrolyzed yeast, Yelaprosecure;
YelaP). This regimen was maintained for the first 63 days with two MR meals daily and ad libitum access to solid
feed and water. Individual milk refusal and solid feed intake were monitored using automatic feeders throughout
the experimental, growing, and finishing phases, which lasted a total of 162 days. Individual body weights, feed
consumption, health records, and carcass characteristics were also gathered. Total solid and liquid feed intakes were
similar between groups during the study, confirming the MR’s palatability was similar between groups. The over-
all health status was consistent, with comparable white blood cell counts, and a low overall morbidity rate of 4%.
Regarding average daily gain, no significant differences were found. Nevertheless, calves receiving YelaP showed
numerically better growth after the experimental phase (949 vs. 914 g/day, p = 0.29) and by the end of the rearing
period (1406 vs. 1335 g/day, p = 0.16). At slaughter, the carcass weights were similar (151 kg for YelaP vs. 145 kg
for Control, p = 0.84) without compromising meat color and displaying more consistent and numerically higher
conformation scores, indicating improved overall carcass quality. Incorporating Yelaprosecure in milk replacer at
the beginning of the rearing phase for young calves may effectively substitute a high-quality milk protein source,
achieving similar performance outcomes without compromising animal health and carcass quality.
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Can sunflower (oil, seeds or by-products) reduce CH4 emissions when substituting palm oil on dairy

beef calves fed high-concentrate diets? In vitro screening

L. Llonch', S. Marti', G. Verge?, J. Riera3, C. Medinya#, J. Cucurull5, A. Pérez2, B. Ferndndez6, M. Devant!

! IRTA, Ruminant Production, Torre Marimon, 08140 Caldes de Montbui, Spain, 2 IRTA, Animal Nutrition, Mas
Bové, 43120 Constanti, Spain, 3 NANTA S.A., , 28760 Tres Cantos, Spain, 4 SINUAL S.L., , 08650 Sallent, Spain,
S bondrea Agrupa, , 25210 Guissona, Spain, 6 IRTA, Sustainability in biosystems, Torre Marimon, 08140 Caldes
de Montbui, Spain

The aim was to evaluate the rumen in vitro CH4 production of fattening dairy beef concentrate when replacing
partially or entirely palm oil by sunflower (oil, seeds or by-products). Treatments were 9 different combinations of
palm and sunflower oil with sunflower cake or seeds as the concentrate fat source: 1) PO, 3.5% palm oil; 2) SO, 3.5%
sunflower oil; 3) PO-SC, 2.5% palm oil and 16% sunflower cake; 4) SO-SC, 2.5% sunflower oil and 16% sunflower
cake; 5) PO-SSL, 2.5% palm oil and 2.6% sunflower seeds; 6) SO-SSL, 2.5% sunflower oil and 2.6% sunflower
seeds; 7) PO-SSM, 1.5% palm oil and 5.2% sunflower seeds; 8) SO-SSM, 1.5% sunflower oil and 5.2% sunflower
seeds; and 9) SSH, 9.5% sunflower seeds. Samples were grinded at | mm and used in an in vitro digestibility assay.
The rumen liquid was obtained at the slaughterhouse. Two incubation sets were performed: two sampling points
lasted 24 and 48 hours to calculate DM digestibility; a third sampling point lasted 12 days to monitor CH4 produc-
tion. Data were analyzed using a mixed effects model. No statistical differences were found in CH4 net volume per
g degraded DM. However, a time by treatment interaction (P=0.05) was observed in the area under the curve (AUC)
of CH4 net volume per g degraded DM; while no differences were observed at 24 and 48 hours, treatments were dif-
ferent (P<0.01) after 12 days (44.7¢d, 95.0a, 70.3abc, 92.2a, 42.84, 48.5bcd, 64.0bcd, 57.3bed, 72.2ab £ 13.75 AUC; PO,
SO, PO-SC, SO-SC, PO-SSL, SO-SSL, PO-SSM, SO-SSM, SSH, respectively). Fattening dairy beef concentrates
in which palm oil is substituted partially or entirely by sunflower (oil, seeds or by-products) did not reduce in vitro
rumen CH4 emissions. However, concentrates based on palm or sunflower oil combined with 2.6 or 5.2% sunflower
seeds kept in vitro rumen CH4 emissions similar to that of concentrate with only palm oil.

Session 73 Poster 20

Which physical form of starter (mash vs. pelleted) is more recommended to promote the intake and
optimize performance in rearing Holstein dairy beef calves?

X. Soldevila', J. Cucurull’, Y. Saco?, R. Pefia?, M. Verdu’

I bondrea Agrupa, Animal Nutrition and Feed Industry, c/Ponent 5, 25210 Guissona, Spain, > UAB-Faculty of
Veterinary, Science Biochemistry and Molecular Biology, Building V, 08193 Barcelona, Spain

This study was designed to determine whether physical presentation of starter concentrate could influence con-
sumption, growth, and blood metabolites in rearing Holstein dairy beef calves from marketing. Forty-eight male
calves (54 + 6.7 kg of body weight and 30 + 9.5 days of age) were used in a 2 x 2 factorial design (n = 12 rep-
licates/treatment) to evaluate the effect of flavor additive and starter presentation (mash vs. pellet). The present
abstract only reports results of the starter presentation factor. The study lasted 28 days pre- and 50 days post-wean-
ing. All calves were fed 4 L of milk replacer daily, at 12.5% of concentration, for first 21 days (2 feedings/day)
and 2 L/day last week (1 feeding/day). In addition, they had ad libitum access to concentrate, straw and water.
Milk replacer consumption was recorded daily, and starter intake and body weight weekly. Periodically, general
health status of calves was assessed through recording fecal consistency and using multicriteria scoring system to
evaluate respiratory clinical signs. Blood samples were collected on days 28 and 50 of study to analyze metabolic
status of calves. During pre-weaning period, calves fed pelleted starter exhibited higher (P < 0.05) milk replacer
consumption, better growth, and improved feed efficiency in comparison with mash form. However, no differ-
ences were observed in weaning body weight and concentrate intake. Otherwise, calves receiving pelleted starter
tended (P = 0.08) to have higher starter intake, better growth, and enhanced feed efficiency during post-weaning
phase. In addition, calves fed mash starter tended (P = 0.07) to have a higher incidence of diarrhea and a higher
proportion of calves with fever during the first week than those fed pellets. Nevertheless, no differences were
observed in respiratory diseases and antibiotic treatments, and metabolic parameters as well. In conclusion, the
pelleted physical form of starter improved intake and performance in pre- and post-weaning period in comparison
with mash, being the starter presentation recommended for rearing Holstein dairy beef calves. Key words: dairy
beef calves, performance, physical form, starter intake.
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Effect of pellet diameter on ruminal fermentation, animal behavior, and performance in fattening
Holstein bulls fed with high-concentrate diets

M. Verdd', X. Soldevila®, D. Villalba?, J. Cucurull?

1 bondrea A grupa, Animal Nutrition and Feed Industry, ¢/Ponent 5, 25210 Guissona, Spain, 2 Universitat de
Lleida, Ciencia Animal, Av. Alcalde Rovira Roure, 25198 Lleida, Spain

The objective of this research was to evaluate the effect of pellet size on ruminal fermentation, animal behavior,
and performance in fattening dairy beef cattle. The hypotheses were that increasing pellet diameter may enable
1) to slow down concentrate consumption and thus increase chewing and saliva production, 2) to reduce the rate
of fermentation in the rumen and passage out of the rumen, and 3) to promote a healthier digestive environment
and thus improve feed efficiency. The present abstract only reports results from the growing phase, as the study is
ongoing. Forty-eight Holstein bulls (179 & 19.5 kg of body weight and 156 + 24.1 days of age) were pair allocated
in 24 pens following a completely randomized design (n = 8 replicates/treatment) to investigate the effects of
pellet diameter (3.5, 8.0 and 16.0 mm) during 112 days of the growing period (351 + 28.9 kg of body weight and
268 + 24.1 days of age). Bulls had ad libitum access to concentrate, straw and water, and concentrate was formu-
lated with the same ingredients and proportions. Weekly, feed consumption per pen was recorded and fortnightly,
individual BW, bloat and fecal assessment were registered. At 56 and 112 days of study, about 120 mL of rumen
fluid was collected from each bull using a stomach tube. After measuring pH, 4 mL of rumen content was kept
for analyzing volatile fatty acids concentration. Animal behavior was assessed in each pen at 56 and 112 days of
study. Increasing the pellet diameter tended (P = 0.09) to reduce the concentrate intake; however, no differences
were observed among treatments in the other performance parameters. Rumen pH from bulls fed large pellets was
numerically higher than those fed small pellets. No impact of pellet diameter was observed on animal behavior
and for prevalence of digestive disorders. Results suggest that increasing the pellet diameter from 3.5 to 8 or 16
mm may enable an improvement in feed efficiency without impairing animal welfare and digestive status. Key
words: beef cattle, behavior, pellet diameter, performance, ruminal fermentation.

Session 73 Poster 22

Effects of L-carnosine on heat stress-induced oxidative damage, proliferation, and myogenic
differentiation in bovine skeletal muscle-derived cells

J.H. Leel, W.S.Kim2, X. C. Jin?, B. M. Kim, J. S. Lee, H. G. Lee'

1 Konkuk University, Animal Science and Technology, 120, Neungdong-ro, Gwangjin-gu, 05029 Seoul, South
Korea, 2 Daegu University, Animal Resources, 201, Daegudae-ro, Jillyang-eup, 38453 Gyeongsan-si, South
Korea

Heat stress is a significant environmental factor that negatively impacts skeletal muscle development in livestock,
leading to impaired myogenic differentiation and increased oxidative stress. This study aimed to evaluate the
effects of L-carnosine on heat stress-induced oxidative damage, myogenic differentiation, and proliferation in bo-
vine skeletal muscle-derived cells (BSMCs). BSMCs were cultured for six days under differentiation conditions,
with heat stress (41°C) applied from days 2 to 4 (48 h), followed by recovery at 37°C. The experimental groups
included a control group (CON, 37°C), a heat-stressed group (HC, 41°C), and heat-stressed groups treated with
L-carnosine (HT1-HT4, 41°C) at concentrations of 0.01, 0.1, 1, and 10 mM. Cell proliferation was measured
after 48 hours of heat exposure using the CCK-8 (Cell Counting Kit-8) assay, and gene expression of myogenic
markers, heat shock proteins, and antioxidant enzymes was analyzed using qPCR. The results showed that HSPB1
expression significantly increased in HC compared to CON (p < 0.01). L-carnosine-treated groups showed a de-
creasing trend in HSPB1 expression compared to HC. Myf6 expression significantly increased in all heat-exposed
groups (p < 0.05). Lower L-carnosine doses (0.01, 0.1 mM) maintained Myf6 expression, while higher doses (1,
10 mM) showed a declining trend. Oxidative stress markers exhibited a dose-dependent response to L-carnosine.
GPX1 and GPX4 expression increased in HC (p < 0.01). While a trend toward a decrease was observed at 0.1 mM,
expression levels increased at 1 and 10 mM, indicating dose-dependent modulation of antioxidant enzymes by
L-carnosine. Cell proliferation significantly decreased in HC compared to CON (p <0.01). However, L-carnosine
at 0.01 and 0.1 mM restored proliferation to CON levels, while 1 and 10 mM significantly increased proliferation
compared to CON (p < 0.01). These findings suggest L-carnosine as a potential nutritional strategy to mitigate
heat stress-induced muscle damage and improve muscle development in cattle.
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Opportunities and challenges in automated objective detection of farm animal behavior
T.D. Parsons!
1 University of Pennsylvani, 382 West Street Road, 19348 Kennett Square, United States

The gold standard of analysis in ethology has been manual coding of behavior which is extremely time intensive
and wrought with subjective undertones. Over ten years ago, we (and others) started to explore alternatives to the
classic methodologies used for the study of behavior. Wearable 3-dimensional accelerometers held great promise
for behavioral coding given the hypothesis that specific behaviors would generate specific identifiable force pat-
terns. Our focus on swine breeding females provided a variety of challenges. Home-made devices were inexpen-
sive to implement, but lacked sufficient housing, attachment capacity and battery life to be a robust solution in the
barn. Several commercial accelerometers also were available, but most were developed for cattle and restricted
access to the raw data — a necessary step for validation and application to a new species. Attachment of the sensor
on the leg gave us great information about locomotion whereas on the body of the sow was ideal for posture. Both
locations though yielded unwanted force generation as the sensor provided enrichment for other curious animals
to manipulate. We found locating the sensor in the ear resulted in a secure and protected attachment site. However,
the ear tag sensors were not without challenges as the ear is only loosely mechanically coupled to the body of
the animal and forces generated there may not always represent whole animal behavior. They also were difficult
for battery replacement and utilized a single, center attachment in the ear that allowed rotational freedom of the
sensor complicating data analysis. Another challenge was that once we had data, we lacked a programing envi-
ronment to reliably align the force traces with the video as the two data streams have almost a 1000X difference
in time bases. Finding a commercial partner (AgriGates Inc.) with similar goals proved to be an important step
and has greatly accelerated progress. Improvements have been achieved in sensors functionality and attachment
as well as data analysis. The current goal is to use simultaneously coded behavior and sensor data to train machine
learning models to identify behaviors based on sensor data alone. These advances promise to reduce coding time
and expedite progress in the study of farm animal behavior.

Session 74 Theatre 2

Computer vision based monitoring of fattening pigs: how do pigs move?

J. Slootmans'2, A. Parmiggiani', D. Liu’, T. Norton!

! KU Leuven, M3-BIORES, Kasteelpark Arenberg 30, 3001 Heverlee, Belgium, 2 ILVO (Flanders Research
Institute for Agriculture, Fisheries and Food), Burgemeester van Gansberghelaan 115, 9820 Merelbeke-Melle,
Belgium

Until now, monitoring of fattening pigs has been focused primarily on production parameters such as feed and
water intake and weight. However, camera monitoring using computer vision based approaches can offer new
opportunities to continuously monitor both production parameters and animal behaviour. Specifically, monitoring
the animal behaviour can enable insight into animal welfare issues such as tail biting, improve the knowledge of
fattening pigs social structure in a pen or can even assist in modelling pig growth. The goal of this research is to
explore the application of computer vision for behaviour monitoring of pigs. Specifically we investigate the most
suitable “features” of movement that can be derived from the video data to assess the movement of fattening pigs.
In this study, 72 pigs (1 compartment, 6 pens) were continuously monitored for 11 days (5 days before and 6 days
after a mixing event) by an angled top view camera (1 camera per pen). The resulting videos were analyzed using
modular computer vision deep learning models for pig detection (M3det), posture estimation, segmentation and
keypoint detection (M3KPS), pig tracking (M3track), and pig identification based on large visual ear tags (M3id).
Individual tracking data resulting from the computer vision analysis was filtered to remove outliers and reduce
the dataset size by ignoring subsequent detections without movement. Methods to extract relevant movement
features from the tracking data were explored and applied to the entire monitoring period to evaluate the effect
of the mixing event
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A computer vision approach to monitor animal-animal interactions in group-housed pigs
D. Liu', A. Parmiggiani’, T. Norton?
1 KU Leuven, M3-BIORES, Department of Biosystems, Kasteelpark Arenberg 30, 3000 Leuven, Belgium

Pig behavioral understanding is a fundamental research field in Computational Ethology, Precision Livestock
Farming, and Digital Phenotyping. A key focus lies in leveraging computer vision to quantify both individual and
interactive behaviors, enhancing genetic selection in breeding programs, improving animal health and welfare
assessment. Understanding animal-object, animal-animal interactions in densely housed environments remains
a complex and unresolved challenge. It seeks to address three essential questions in untrimmed, long-duration
image sequences: WHAT — identifying types of behavioral events, WHEN — determining their start and end
times, and WHO — identifying which animals are involved in each event. In this study, we aim to develop a
spatiotemporal behavioral localization and categorization method to analyze muti-categorical animal-object, ani-
mal-animal interactions in long-untrimmed video. The proposed method adopts a two-stage pipeline: interaction
proposal generation followed by interaction classification. An initial experiment demonstrates that the proposed
method can accurately and efficiently locate and categorize five interactive behavior categories: fighting, tail bit-
ing, replacement at feeder, feeding and drinking.

Session 74 Theatre 4

Advancing automated detection of social interactions in gestating sows through image analysis

A. Blanc', A. Poissonnet?, J. Thomas?, V. Courboulay?, M. Simon3, C. Gaillard’

! PEGASE, INRAE, Institut Agro, 16 Le Clos, 35590 Saint-Gilles, France, 2 IFIP Institut du Porc, 9 boulevard
du Trieux, 35740 Pacé, France, 3 DILEPIX, 22 Av. Jules Maniez, 35000 Rennes, France

Monitoring social interactions in group-housed gestating sows is essential for assessing welfare, understand-
ing social structures, and detecting disruptions like excessive aggression. Traditional manual observation is re-
source-intensive, prompting the exploration of automated methods. This study evaluates the feasibility of using
automatic image analysis software to detect and classify sows’ social interactions based on posture and key point
data. Two pens of 19 and 20 sows were video-recorded during two gestations on days 30 and 103, from 00:00 to
02:00. From these recordings, 120 positive interactions, 120 negative interactions, and 120 non-interaction mo-
ments were selected. For each moment, two sows from 10 images were manually annotated for posture (standing,
sitting, lying), and key points (snout, neck, tail). In interaction moments, the valence (positive vs. negative) was
also annotated. The 10 images were categorized into three phases: “before” the interaction (4 images), “during”
(1 image at first contact, 1 image at the end of contact), and “after” (4 images). Using key points, variables like
relative distances, movement speeds, and individual distances traveled were calculated. A decision tree analysis
achieved 88% accuracy in detecting interaction onset, characterized by spatial proximity, key points convergence,
and at least one standing sow. Interaction valence was determined with 61 to 80% accuracy, depending on data
phase, with negative interactions involving faster movements and fleeing behaviors. Finally, detecting relative
orientations (snout-snout, snout-neck, snout-tail) during interactions showed variable accuracy (67 to 74%), with
snout-tail orientation being the most reliable. Increasing the number of observations could enhance model per-
formance. Overall, this study demonstrates that automated image analysis can effectively identify and classify
social interactions in sows, paving the way for continuous welfare monitoring through key point and posture data
analysis.
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Multi-block analyses reveal that standing activity on the day of farrowing and newborn aggression

are main factors contributing to litter survival and growth in primiparous sows

O. Girardie', D. Laloe?, J. Bailly3, Y. Billon3, I. David', M. Bonneau?, L. Canario’

I INRAE, GenPhySE, Université de Toulouse, INPT, 31326 Castanet-Tolosan, France, 2 INRAE, GABI, GIBBS,
78352 Jouy-en-Josas, France, 3 INRAE, Animal Genetics, Le Magneraud, 17770 Surgéres, France, 4 INRAE,
ASSET, ., 97170 Petit-Bourg, Guadeloupe

We used a crossbreeding design between the Meishan and Large White breeds to cover a maximum of the vari-
ability existing in maternal populations. Our objectives were to explore the relationships between groups of func-
tional or behavioural traits and to quantify their importance for litter mortality and growth. The primiparous sows
were reared in individual pens with straw on the floor. Their activity was measured automatically by computer
vision and we used CLR data of daily time budget on postures and standing activity (eating, drinking, exploring).
Sow reaction to humans and piglets was assessed by on-farm notations. We measured 100 maternal traits and
grouped them into 11 blocks : X1 Farrowing performance and environment; X2 Body reserves at maternity entry;
X3 Udder quality; X4 Reactivity at maternity entry; X5 Reactivity at farrowing; X6 Standing activity before DO;
X7 Postural activity at DO; X8 Postural activity after D0O; X9 Standing activity before D0; X10 Standing activity
at DO; X11 Standing activity after DO. Predictors of the proportion of dead piglets and litter weight gain calcu-
lated for three periods after birth (D0-D1, D1-D3 and D3-D7), were adjusted for the effects of breed and litter
size. Multi-block partial least squares analyses were applied. The hundred traits explained 85% of the variation
in the mortality block and 79.6% of that in the growth block. X3 and X7 had a significant effect (P<0.05) and
together explained ~25% of mortality and ~30% of growth. X10 explained 15.8% of mortality (P<0.05) and X2,
X5, X9 had a contribution > 9.8% each. Time spent eating and exploring at DO influenced mortality and growth
significantly. Time spent lying on the side at DO and newborn aggression also influenced litter mortality. Teat
functionality and diameter influenced growth. Sow behaviour plays an important role in early piglet production.

Session 74 Theatre 6

Efficiently recording of sow's activity patterns through embedded computer vision

J. Magadray’, T. Cochou'.3, L. Canario3, C. Chesnet*, A. Le Dreau®, M. Loury5, G. Lenoir?, B. Ligonesche5, J. F. Bom-
pa3, M. Bonneau?, M. Banville!

L [FIP - French Pig&Pork Institute, Genetic, 9 Boulevard du Trieux, 35740 Pacé, France, > INRAE, ASSET,
Domaine Duclos, 97170 Petit-Bourg, Guadeloupe, France, 3 INRAE, GenPhySE, Université de Toulouse, 31326
Castanet-Tolosan, France, # AXIOM, La Garenne, 37310 Azay-sur-Indre, France, > SAS NUCLEUS, 7 rue des
Orchidées, 35650 Le Rheu, France

The assessment of a sow’s maternal behavior relies on manual annotations which are time consuming and are
susceptible to an observer’s bias. This maternal behavior and particularly the level of activity of a sow is linked to
piglet growth and to preweaning mortality. The aim of this study was to provide an overview of the data collected
with the MoSBReal device, a user-friendly tool that automatically records changes in sow postures during their
stay in the farrowing unit. Thirty devices (60 cameras) were installed in 10 selection farms to collect images from
Landrace and Large-White sows. In total, 168,589 images coming from 275 sows were collected over 8 postures:
kneeling, standing, sitting, lying on their left or right side with or without showing their udder and ventrally. A
classification model, based on YOLO v11, was trained on 154,780 images. The algorithm was tested on 13,809
new images and had an overall precision of 91.2%, from 83% to 98% depending on the posture. Using this model,
the activity of 13 sows was recorded between the third day before farrowing till the tenth day following it. The
activity profile of those sows was studied. The number of daily posture changes was peaking for nine sows on the
day of farrowing and the day before for the other four. When looking at the time spent in each posture, we found
that on the day of farrowing sows spent 53.8% of the time with the udder showing. After farrowing, sows spent
significantly more time in those postures (81.45% on the next day). Through this sample some diversity of activity
profile has been observed. By studying the activity profile of our 275 sows we could find a new way to improve
maternal abilities and weaning performances with it.
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Effectiveness of a custom-trained model for pose estimation analysis to detect snout-tail interactions
under field conditions

K. Ivanov', T. Bergamasco?, R. Urbani2, G. Di Martino?, S. Faggion’, V. Bonfatti’

1 University of Padova, Department of Comparative Biomedicine and Food Science, Viale dell’Universita, 16,
35020 Legnaro, Italy, ? Istituto Zooprofilattico Sperimentale delle Venezie, Viale dell Universita, 10, 35020
Legnaro, Italy

Tail-biting in pigs during the growing period poses challenges for animal welfare and economic sustainability in
livestock farms. This study aimed at detecting snout-tail interactions in a large confined environment under field
conditions. The dataset included video recordings of 35 post-farrowing pigs housed in a single pen over a 3-week pe-
riod. A total of 100 frames were randomly selected and annotated to track 7 key points per animal (one on the snout,
one on the head, one on each ear, two along the dorsal axis, and one on the tail). Frequent occlusions and clusters of
animals in close proximity posed challenges for individual pig identification. Advanced pre-processing and cropping
techniques were applied to address these challenges. Three commonly used PyTorch-based neural networks —
DlcrnetStride32Ms5, ResNet101, ResNet5S0 — implemented in the software DeepLabCut (DLC), were tested for
computational efficiency, and accuracy and robustness of key point tracking. To enhance reliability in pose estima-
tion, a confidence score cutoff (p_cutoff) of 0.6 was applied. Key points with confidence scores below this threshold
were excluded from the analysis to minimize tracking errors. The excluded key points were primarily associated
with occlusions and rapid animal movements, often leading to misdetections or low-confidence predictions. Among
the tested models, DlcrnetStride32Ms5 demonstrated the highest accuracy, training speed and reliability, with more
than 90% of key points having a confidence score above 0.6. Trained on 95% of the dataset with 100 epochs, this
model achieved excellent results, with a precision (mAP) of 92.87 + 7.37%, recall (mAR) of 94.08 + 7.03, and an
average RMSE of 6.67 £ 0.55 pixels on the test set, after applying the p_cutoff. Despite some high RMSE values,
the accuracy of head-to-tail interconnection reached 0.89 + 0.03, indicating consistent detection performance. These
results highlight the potential of pose estimation analysis for advancing the detection of tail-biting events in pigs.

Session 74 Theatre 8

Study of automated identification of dairy cows using computer vision and RFID technologies

C. Giannone', M. Bovo!, C. A. Perez Garcia', D. Cavallini2, M. Lamanna?, A. FormigoniZ, P. Tassinari’, D. Torreg-
giani’

1 University of Bologna, Department of Agricultural and Food Sciences, Viale Giuseppe Fanin, 48, 40127 Bo-
logna, Italy, 2 University of Bologna, Department of Veterinary Medical Science, Via Tolara di Sopra 50, 40064
Ozzano Emilia, Italy

The aim of this study is to develop an automatic identification and tracking system for milking cows in smart barn
by integrating computer vision and RFID technology. The primary goal of the research is to train a deep learning
model that detects and tracks each animal in the barn through visual data that can be integrated and augmented
with the ID provided by the RFID. The trial is conducted at the University of Bologna experimental barn, where
Holstein cows wear RFID collars, and three antennas are placed at the front feeding trough to recognize their IDs.
The model is trained and tested on a dataset through a collection of one month of continuously recorded video.The
proposed methodology involves generating bounding boxes around detected cows using a deep learning object
detection model. We perform automatic labelling by matching the coordinates of the bounding box to the position-
al data from the RFID antennas, using .csv logs. This involves extracting coordinates from the output of the deep
learning model and matching them with the spatial coordinates transmitted from the RFID system. Each detection
is assigned to a unique animal ID. Using an automated labelling process with large amounts of unlabelled data, it
decreases the need for manual annotations and accelerates model training. We assess performance in detecting in-
dividual cows and correctly identifying them using precision, recall, F1-score and intersection over union (IoU) as
the statistical analyses. The evaluation between visual detections and RFID data is analysed for tracking accuracy
measure.Overall, this study provides a new approach to real-time animal identification and behaviour monitoring
for future smart barns. The synergy between computer vision and RFID technology provides a window into the
behaviour of individual animal, and achieves a higher level of precision livestock farming, welfare management
and data-driven decision making in dairy farms.
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Automated Monitoring of Dairy Cow Behaviour and Feed Competition Using Computer Vision

E. Mcrobert!, C. Davison', C. Michie', D. Das’, H. J. FergusonZ, L. Shewbridge Carter?, L. T. Dickson’, C. Tachtatzis!
1 University of Strathclyde Glasgow, Electronic & Electrical Engineering, Royal College Building 204 George
Street, G1 1XW Glasgow, United Kingdom, 2 SRUC, Peter Wilson Building, King's Buildings, EH9 3JG Edin-
burgh, United Kingdom

Lying and standing times are key indicators of dairy cow welfare. The stall standing and comfort indices are com-
monly used as indicators of lying behaviour and overall welfare. Standing and lying times are readily obtained
using leg tags, however, deploying tags on every animal can be expensive, and it does not provide location infor-
mation. Continuous observation by trained observers over extended periods can provide a more robust and rep-
resentative measure but is labour intensive and not practical in a non-research setting. To address this, we utilise
low-cost RGB CCTV cameras, typical of systems already available on farm, to train a YOLOVS object detection
model to identify lying and standing cows, achieving AP-50-95 scores of 0.83 and 0.781 for lying and standing
respectively. The observed average daily lying time of 12 hours and 33 minutes + 1 hours 28 minutes aligns with
existing literature. Competition at the feed face alters eating behaviour and is a risk factor for welfare issues and
contributes to rumen dysfunction. Competition for food exacerbates the effects of food sorting resulting in an
imbalanced diet for both dominant and subordinate cows. Additionally, restricted access to the feed face may pro-
long standing times increasing risk of lameness. Using homography, we transform side view images of cattle into
a top-down perspective, to measure proximity to the feed face and infer feeding behaviour. Hence the proposed
approach enables measurement and analysis of standing, lying, and feeding behaviours. The models were trained
and deployed in a high-turnover maternity barn, allowing assessment of impact of population size on feed face
utilisation. Using distance-based measures, we quantified crowding at the feed face, which is a proxy indicator
of feed competition. This method provides a real-time, non-intrusive, and cost-effective approach to monitoring
welfare by detecting changes in eating, lying, and standing behaviour.

Session 74 Theatre 10

Tracking and Behavior Classification of Individual Dairy Cows in a Multi-Camera Setting

C. Post!, K. Pigulla!, T. Wilder!, J. Henrich?, I. Traulsen’

! Kiel University, Institute of Animal Breeding and Husbandry, Olshausenstr. 40, 24098 Kiel, Germany, 2> Uni-
versity of Géttingen, Chairs of Statistics and Econometrics, Wilhelmsplatz 1, 37073 Géttingen, Germany

The monitoring of individual dairy cows in loose housing systems is a key goal of precision dairy farming. In re-
cent years, video cameras have been increasingly used to detect and track the location and behavior of cows, with
commercial systems now being developed. However, these systems are often very restrictive in terms of camera
positions and angle, and multiple cameras represent a further challenge due to animals transitioning between ar-
eas. Another challenge is the re-identification of individual cows, which often relies on extensive model training,
or identification via RFID at fixed locations. This study aims at establishing a setup for the long-term tracking and
behavior classification of individual dairy cows with minimal human input by combining image processing with
an indoor real-time location system (RTLS). Eight cameras were installed in a dairy research barn compartment
with approx. 60 animals. The deep learning pipeline for image processing consisted of an object detection model
(YOLOVS) trained on over 20,000 bounding-box annotated images, a pretrained tracking algorithm (BoT-SORT)
to connect detections across video frames, and a classification model trained on 17,000 cropped images of individ-
ual cows to distinguish between lying, standing and eating. The detection model performed well with a mAP50 of
0.98. The classification model’s overall accuracy was 0.96, but it showed problems when distinguishing between
feeding and standing in the alley. By combining these results with the RTLS, which records a cow’s x and y coor-
dinates relative to the barn floor once per second, cows could then be assigned the nearest cow-ID based on their
boxes’ overlap with the cubicles and troughs visible in the image. In a next step, this monitoring pipeline will be
used to record the lying and feeding behavior of cows over longer periods of time, and identify connections to
diseases like lameness. This work was funded as part of the “DaNuMa” project with NextGenerationEU funds
from the European Union by the German Federal Ministry of Education and Research (16DKWNO038B).
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Stress indicators in cow-bonded calf rearing after a short-term separation of cow and calf on day 8

J. Kurek!, A. Kurek, S. Huber?, E. Zeiler3, J. Harms#, H. Bernhardt25, J. Steinhoff-Wagner'-5

I Professorship of Animal Nutrition and Metabolism, TUM School of Life Sciences, Liesel-Beckmann-Str: 2,
85354 Freising-Weihenstephan, Germany, 2 Chair for Agricultural Systems Engineering, TUM School of Life
Sciences, Diirnast 10, 85354 Freising-Weihenstephan, Germany, 3 University of Applied Sciences Weihen-
stephan-Triesdorf, Am Staudengarten 1, 85454 Freising-Weihenstephan, Germany, 4 Institute for Agricultural
Engineering and Animal Husbandry, Prof.-Diirrwaechter-Platz 3, 85586 Poing-Grub, Germany, 5 HEF World
Agricultural Systems Center, TUM School of Life Sciences, Liesel-Beckmann-Str. 2, 85354 Freising-Weihen-
stephan, Germany

In traditional husbandry, calves are separated from their mothers within 24 hours after birth and bottle-fed. Cow-
calf bonded rearing allows calves to suckle from their mother or a foster cow for up to 30 weeks, promoting natu-
ral bonding. Stronger bonding leads to challenges at later separation. This study examined cow and calf’s activity
and feed intake after seven days of full-day contact. Data were collected at the dairy farm Veitshof of the Technical
University of Munich (TUM) from cows (n = 12) and calves (n = 12) in the first 10 days after birth. Collars were
used to track cow’s rumination, feeding, and lying times, as well as pedometers for movement patterns in the
barn. Body weight, milk intake and salivary cortisol levels were measured in calves before and after separation.
The preliminary statistical analysis included descriptive statistics and linear models. Results indicate a decrease
of rumination and lying time and increased activity in cows after separation. Calves struggle transitioning from
frequent small udder feedings to two larger (> 5 L per feeding) nipple-bucket feedings. Salivary cortisol levels in-
crease in calves 48 hours after separation (p < 0.05). Based on the preliminary results, it can be concluded that the
separation is challenging for both, the cow and the calf. However, dam’s separation stress seemed to last longer
and more intensively, evidenced by more days of noticeable change in their behavior afterward.

Session 74 Theatre 12

Al That Sees Pain: A Transparent Approach to Equine Welfare

M. Feighelstein', O. Bibi2, O. Rozenbaum?, N. Adrielli Agassi De Sales3, G. Camargo Ferraz3, . Shimshoni', C. Spa-
daveccia®, E. Dalla Costa?, A. Zamansky'

1 Univesity of Haifa, Information Systems, Abba Khoushy Ave 199, Haifa, 3498838 Haifa, Israel, 2 Technion -
Israel Institute of Technology, Electrical Engineering, Technion Campus Haifa, 3200003 Haifa, Israel, 3 Unesp -
DepS~ao Paulo State University, Morfologia e Fisiologia Animal, Rua Quirino de Andrade, 215, 01049-010 Sao
Paulo, Brazil, 4 University of Milan, Veterinary Medicine and Animal Sciences, Via Festa del Perdono, 7, 20122
Milan, Italy, 3 University of Bern, Clinical Veterinary Medicine, Clinical Anesthesiology Campus, 3001 Bern,
Switzerland

Recognizing pain in horses is challenging due to subtle expressions. This study presents SHIC-XE, a 3D deep
learning framework for objective equine pain detection. Unlike conventional Al, SHIC-XE enhances transparency
by mapping attention to anatomical regions where pain signs are recognized by the Al model, helping veterinar-
ians understand the AI’s decision-making and fostering trust in its assessments. SHIC-XE utilizes deep learning
to process equine video data, with attention mechanisms highlighting anatomical regions associated with visible
pain expressions. It aggregates attention patterns on a 3D horse prototype, visually indicating where the model
detects pain signs. The system was tested on two datasets with different pain induction methods to assess perfor-
mance and generalization. Results showed 95% F1 for the first dataset and 89% F1 for the second. Cross-dataset
validation achieved a perfect F1 score, demonstrating robustness. 3D-SSIM analysis confirmed high consistency
in attention maps, reinforcing the system’s ability to identify biologically relevant pain indicators. By integrating
explainable Al into precision livestock farming, SHIC-XE enhances diagnostic accuracy, reduces subjectivity,
and improves equine welfare. Its adaptable pipeline enables broader applications in automated pain assessment
for other species.
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The Road to Enhancing Poultry Behavior Analysis Through Mechanistic Modeling
M. Penney?, J. Cant’, T. Widowski?
1 University of Guelph, Animal Biosciences, 50 Stone Rd E, NIG2W1 Guelph, Canada

Mechanistic modeling utilizes our conceptions of natural processes to better understand the systems modeled.
These models describe the elements within a dynamic system to determine influential factors. Such models are
scarcely used for animal behaviour but could be implemented to explain spatial distribution. A novel model was
built to reproduce data on the distribution of brown- and white-feathered pullets on perches, platforms and ramps
within 24 experimental pens. Videos were collected biweekly from 4-18 WOA pullets housed in groups of 10. Vid-
eos were analyzed using scan samples at 15-minute intervals during the light period and hourly intervals during
the dark to determine the mean number of pullets at each timepoint on each location. This model was written as
a set of ordinary differential equations describing movement of pullets on and off each of 6 locations within the
pens: the floor(F), ramp(R), high perch(HP), low perch(LP), high platform(HL), and low platform(LL). First-or-
der kinetic equations were used to describe the flow in and out of each location. A fitting algorithm was used to
adjust k values and minimize the residual sums of squares between the observed and predicted bird numbers at
each location. Concordance correlation coefficients(CCC) were calculated to determine the model fit for each
location. The CCC values showed the model generated the best fit for nighttime data, specifically for HP(0.91),
HL(0.82) and R(0.79) which could be due to the high use of these locations and minimal movement in the dark pe-
riod. The fitted model parameters were analyzed to compare strains and ages. It was hypothesized that parameters
would describe differences in the pullets’ inclination to use various roosting structures within the pens during the
dark period. We found that, presumably due to the high number of parameters, the model may have been overfit,
and the individual parameters did not carry any meaningful significance. Future iterations of this model should
aim to identify key structures and parameters before fitting. Application of mechanistic modeling to describe a
physical dynamic system such as the distribution of animals in space could expand our knowledge and offer new
perspectives on the underlying motivations behind animal behaviours.

Session 74 Poster 14

Data Acquisition And Training Of An Automatic Al System For Scoring Tail Lesions of Pigs at the Abattoir
P. Trevisi', E. Golunova', A. Romano?, A. Capobianco Dondona?3, N. Bernabd?, D. Luise’, G. Marruchella?

I University of Bologna, Department of Agricultural and Food Sciences, Viale G Fanin 44, 40127 Bologana,
Italy, 2 University of Teramo, Department of Veterinary Medicine, SP18, 64100 Teramo, Italy, 3 Farm4trade
s.r:l, Centro Dama Scala E Piano 1, 66100 Chieti, Italy

Tail biting poses significant challenges to animal health, welfare, and the economic viability of pig farming, par-
ticularly in view of the on routine tail docking restriction. Monitoring the prevalence and severity of tail lesions
at the slaughterhouse (SH) is a valuable tool for welfare assessment across the pork production chain. The aim of
this study was to acquire an adequate amount of data acquisition and preparation as the first step toward training
an Al-based system that will be deployed in abbatoir for the automated digital assessment of tail lesions. A com-
prehensive evaluation of 2,666 heavy pigs’ carcasses was conducted by 5 independent evaluators at an Italian SH
in the slaughter line. Tail lesions were assessed using a standardized scoring system: 0=no lesions, 1=healed scars
or superficial lesions, 2=deep injuries, fractures, dislocations, partial or complete loss of tissue. 1,469 tails were
photographed from 3 different angles, and then used to score tails lesions using the newly developed Tail Scoring
Application by six evaluators, five of whom had previously completed scoring in SH. Cohen’s kappa coefficient
was used to analyse the inter and intra evaluators agreement at the SH and from the pictures. Overall, Cohen’s k
coefficients were 0.74 for the assessment at the SH, 0.68 for the picture’s assessment and 0.79 for the picture’s
assessment considering only those evaluators who were also present at the SH. The intra Cohen’s k coefficient
for assessing the same tail at the SH and form pictures was 0.761. This study suggests that even if tail scoring
is a challenging task, the training of the evaluators can improve the consistency agreement. These results can be
used as a valuable basis for the further development of the Al model for the detection of tail lesions in pigs at the
SH. Research supported by Tailscan Project, EU Pilot Projects & Preparation Actions (PPPA) — ANIMALWEL-
FARE-2022-TAILDOCKING

698 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 74 Poster 15

Smart sips: sensor-based monitoring of daily water consumption to identify heat stress in weaned piglets
C. Meyer'.3, P. Heseker!, E. Gallmann?Z, |. Traulsen3, U. Hartmann4, M. A. Lieboldt?, N. Kemper!, J. Probst!

1 University of Veterinary Medicine Hannover, Foundation, Institute for Animal Hygiene, Animal Welfare and
Farm Animal Behaviour, Bischofsholer Damm 15, 30173 Hannover, Germany, 2 University of Hohenheim,
Center for Livestock Technology, Garbenstrafse 9, 70599 Stuttgart, Germany, 3 Christian Albrecht University
of Kiel, Institute for Animal Breeding and Husbandry, Hermann-Rodewald-Strafie 6, 24118 Kiel, Germany, #
Chamber of Agriculture Lower Saxony, Hermann-Ehlers-Strafie 15, 26160 Bad Zwischenahn, Germany

This study investigated heat stress (HS) in weaned piglets (n=72, 24 pigs/pen) by analysing their average daily
water consumption (WC) recorded with water flowmeters (Picomag/ Endress+Hauser) in comparison to the mean
daily temperature-humidity index (THI) and mean daily animal-specific indicators (ASI). Latter ones comprised
the following parameters: lying in the manure area (MA) and without body contact (BC) in the whole pen evalu-
ated by hourly video analysis during a batch (39 days) in summer as well as the respiratory rate of 18 animals per
day (RR). Using data from combined temperature and humidity sensors on pen level (DOL 114/dol-sensors A/S),
THI was calculated and categorised into group 1 (<75- no HS) and group 2 (>75- warning and danger for HS)
(De Prekel et al. 2024; Lucas et al. 2000, NWSCR 1976). In group 1 (n=30 days), WC was 66.5 litres/day with
ASI: RR 50 breaths/minute, MA 25% and BC 16.67%. In group 2 (n=9 days), WC was 73.7 litres/day, with ASI:
RR 53 breaths/minute, MA 37.50% and BC 20.83%. THI values with warning and danger for HS were reflected
well by WC and ASI. In the next steps, a larger data set will be analysed to take a closer look at the potential of
the automatic evaluation of weaned piglets” water consumption as an indicator of HS. The project is supported
by funds of the Federal Ministry of Food and Agriculture (BMEL) based on a decision of the Parliament of the
Federal Republic of Germany. The Federal Office for Agriculture and Food (BLE) provides coordinating support
for digitalisation in agriculture as funding organisation, grant number 28DE109E18.

Session 74 Poster 16

Listen for welfare: detection of welfare issues using a pig-scream detector in weaner pigs

P. Heseker!, T. Bergmann?, M. Scheumann?, [. Traulsen3, U. Hartmann#, N. Kemper?, J. Probst’

I University of Veterinary Medicine Hannover, Foundation, Institute for Animal Hygiene, Animal Welfare and
Farm Animal Behaviour, Bischofsholer Damm 15, 30173 Hannover, Germany, 2 University of Veterinary Med-
icine Hannover, Foundation, Institute for Zoology, Biinteweg 17, 30559 Hannover, Germany, 3 Christian-Al-
brechts-University Kiel, Institute of Animal Breeding and Husbandry, Hermann-Rodewald-Strafse 6, 24118
Kiel, Germany, 4 Chamber of Agriculture Lower Saxony, Hermann-Ehlers-Strafse 15, 26160 Bad Zwischenahn,
Germany

Early detection of stressful situations in pigs is crucial to maintain animal health and welfare. In a pilot study,
a detector software was created to identify scream-linked tail biting events in audio- and video recordings
(doi:10.1016/j.atech.2024.100582). In this study, the detector was used to detect total screams per day (SD) in a
batch (39 days) of weaner pigs (n=144). Sound was recorded with one microphone (AXIS T8351 MKII) in the
middle of a compartment with six pens. Biweekly examination of skin (SL) and tail lesions (TL) was carried out
to calculate the sum of lesion-scores per day (SLS/TLS). The proportion of hanging tails (HT) was determined
daily and eight tail biters were removed by the farm staff during the daily inspections. SD were compared between
day of biter removal and the following day by calculating the mean, minimum and maximum difference. The
maximum SLS, TLS and HT were assigned to a specific day in the batch. In total, 1,161 screams were detected,
with a maximum of 99 SD on day 34. SLS, TLS and HT were lowest at day of weaning. Maximum values were
observed on day 3 for SLS, day 25 for TLS and day 37 for HT. Removing the biters reduced SD (mean -8.7 SD,
max -40 SD and min -2 SD) on the next day. The detection of pig screams has the potential to identify welfare
compromises at compartment level. Due to overlapping events (e.g. rank battles, tail biting, resource struggle), the
relationship between SD and event is not always clearly defined, but the method is suitable for indicating ongoing
problems within groups of weaner pigs. The project is supported by funds of the Federal Ministry of Food and
Agriculture (BMEL) based on a decision of the Parliament of the Federal Republic of Germany, grant number
28DE109E18 and 2822ZR014.
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Application of drones in health monitoring of beef cattle

B. Szymik!, G. Skrzyriski

I The National Research Institute of Animal Production, Cattle Breeding, 1 Krakowska Street, 32-083 Cracow,
Poland

Introduction: Effective health monitoring of beef cattle in extensive pasture systems is essential for early detection of
health issues, such as infections, fever, and heat stress, enabling timely intervention and reducing economic losses.
Current monitoring relies on subcutaneous RFID chips that record body temperature and transmit data to a central
unit when within range. However, the limited range of stationary systems, particularly in large pastures with varied
terrain, restricts real-time data collection. This study explores integrating drones with existing diagnostic infrastruc-
ture to enhance monitoring efficiency and response time.Materials and methods: Initial tests assessed a system com-
prising: Subcutaneous RFID chips in the head and neck, recording temperature changes, Collar transponders activat-
ing chips and transmitting data to a central unit, Intermediary stations collecting high-frequency data. The next phase
will integrate drones equipped with receivers capable of collecting transponder data mid-flight, reducing limitations
related to stationary system range. Drones will also be equipped with thermal imaging cameras to enhance health
monitoring by detecting early-stage health disorders, inflammation, and heat stress. Additional studies will analyze
the impact of drone presence on cattle behavior.Results and discussion: Preliminary tests indicate that the current sta-
tionary system enables body temperature monitoring 1-2 times daily, with frequency increases triggered by elevated
temperatures or manual intervention. However, large pastures and varied terrain reduce data collection efficiency
due to GSM connectivity limitations. Severe heat stress conditions, as indicated by THI above 80, were associated
with increased body temperatures in affected individuals. Drones offer a solution to these limitations, allowing for
near real-time data collection across large areas. Thermal imaging cameras will further refine health assessments,
enabling early detection of disease symptoms. The integration of drones into cattle monitoring systems will enable
faster detection of health anomalies and reduce labor costs. The ability to monitor cattle remotely and continuously
provides a crucial advantage in mitigating the effects of heat stress and disease outbreaks.

Session 74 Poster 18

Multistage Ear Tag Detection — An Al-Based Approach for the Automatic Identification of Individual
Animals Based on Ear Tags in Pigs

M. Wutke', D. Debiasi’, J. Probst3, N. Kemper3, K. Gevers2, M. A. Lieboldt?, I. Traulsen’

I Behavioural Informatics in Livestock Husbandry, Institute of Animal Breeding and Husbandry, Christian-Al-
brechts-University Kiel, Hermann-Rodewald-Straf3e 6, 24118 Kiel, Germany, 2 Chamber of Agriculture Lower
Saxony, Division Agriculture, Mars-la-Tour-Str. 6, 26121 Oldenburg, Germany, 3 Institute for Animal Hygiene,
Animal Welfare and Farm Animal Behaviour (ITTN), University of Veterinary Medicine Hannover, Bischofsho-
ler Damm 15, 30173 Hanover, Germany

Accurate collection and assignment of animal-specific data are crucial for livestock health monitoring and the
detection of potential issues. This is particularly essential in pig farming, as a decreasing staff-to-animal ratio and
an increasing shortage of labor have further intensified the demand for automated animal identification. In this
context, utilizing computer vision and ear tag information for identifying individual animals holds significant
potential. With this study, we address current limitations of existing ear tag identification methods by employing
a sequential model framework in which four independently trained object detection models extract robust animal
and ear tag features and generate an individual animal ID proposal. By incorporating commercially available
low-cost ear tags, we first assess the performance of each model independently, with all detection models exceed-
ing an mAP:0.95 score of 0.97. In the second evaluation stage, the overall effectiveness for individual animal
identification was assessed using new data samples from both a familiar camera perspective and a new camera
perspective. As a result, the proposed method achieves a precision value of 0.99 in the known camera environ-
ment, demonstrating that most generated ID proposals are accurate. In the unknown environment, our approach
achieves a precision of 0.91 and a recall of 0.90, which highlights the generalization capability of the presented
method. The findings of this study show the potential of vision-based ear tag identification techniques, which
can be extended to other species and further be applied to enhance existing multiple-animal tracking methods.
This work is supported by funds of the German Federal Office for Agriculture and Food (BLE) (grant numbers:
28DE109G18 and 2823ZR016).
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Use of animal body temperature measurements in monitoring heat stress

B. Szymik!, G. Skrzyniski!, P. Wéjcik!

I The National Research Institute of Animal Production, Cattle Breeding, 1 Krakowska Street, 32-083 Cracow,
Poland

Heat stress significantly affects animal health, welfare, and productivity, leading to reduced feed intake, impaired
immunity, andbmortality. The Temperature-Humidity Index (THI) is commonly used to assess thermal load.
While thermoregulation involves physiological mechanisms like vasodilation and sweating, prolonged exposure
to high THI can disrupt these processes, causing hyperthermia. This study analyzed the relationship between
THI and body temperature measured via subcutaneous microchips in beef cattle.The study was conducted on 35
Limousine cattle in the Swietokrzyskie region, Poland, in June 2024. Body and skin temperature was measured
via subcutaneous microchips. Temperature and humidity was collected via a weather station.Cattle had pasture
access with shade and water during the day and were housed in semi-open barns at night. Body temperature was
recorded at 4-6 hour intervals, with intensified monitoring every 30 minutes if it exceeded 39°C. THI was cal-
culated based on environmental data.Between June 18 and July 3, THI exceeded 80 on several days, particularly
June 19 and June 26-30, with ambient temperatures of 30.1-37.5°C and humidity between 31.1-60.9%. During
these periods, 15% of the herd exhibited body temperatures above 39°C (39.1-39.4°C) and elevated skin tempera-
tures (32.5-37.3°C), indicating heat dissipation challenges. On other days, moderate heat stress (THI 72.0-81.9)
was observed. Only 6% of the herd exhibited hyperthermia (39.1-39.7°C), with surface temperatures exceeding
ambient conditions, suggesting ongoing heat accumulation. These findings highlight relationship between ele-
vated THI and hyperthermia incidence.Integrating body temperature monitoring with THI enhances heat stress
detection and management. Real-time monitoring enables timely interventions such as increased water access
and shade provision, minimizing heat stress effects. Continuous THI tracking allows farmers to optimize environ-
mental conditions, improving animal welfare and productivity. Future studies should investigate individual heat
tolerance for thermal resilience.

Session 75 Theatre 1

When is a livestock system sustainable? Insights from transdisciplinary research

P.Manzano'234

! Basque Centre for Climate Change - BC3, Parque Cientifico UPV/EHU, 48940 Leioa, Spain, 2 Ikerbasque,
Torre Iberdrola, 48009 Bilbao, Spain, 3 University of Helsinki, Faculty of Biological and Environmental Sci-
ences, Viikinkaari 1, 00790 Hesinki, Finland, 4 Helsinki Institute of Sustainability Science - HELSUS, Yliopis-
tonkatu 3, 00100 Helsinki, Finland

Livestock systems have conventionally classified, and analysed, according to types of feed needed and livestock
commodities produced. While such classifications have proven very useful from a production point of view, their
shortcomings for sustainability research are evident when contrasting the differences between mostly circular
and mostly linear livestock systems. When considering them, a broad typology of five systems can be applied: 1)
extensive grazing, ii) intensive farming reliant on the territory, and iii) backyard systems, for traditional circular
systems, and iv) improved pastures, and v) Confined Animal Feed Operations, for modern linear systems. Criteria
for evaluating and comparing their sustainability require the use of indicators that, although of general use and
acceptance, offer challenges in how they are applied and also interpreted, as with agroecological principles that
struggle to capture the sustainability of mobile systems. Adequate scales must also be applied to convey realistic
messages, both to describe the situation in the ground and to deliver effective policy orientations — to avoid known
challenges at e.g., interpreting carbon footprints without an ecosystem contextualization. Such scales, often so-
cio-ecological in nature, need specific integrative research approaches that can consider evidence from a variety
of disciplines, and that also implicate farmers to capture field realities. The example of pastoralist systems shows
how data from the past help understanding current dynamics, but also the importance of not approaching critical
thresholds in order to avoid collapses.
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The Environmental Assessment Landscape: Toward Comprehensiveness or Fragmentation?

F. Joly!

I University of Clermont Auvergne, INRAE, VetAgro Sup, UMR Herbivores, Theix, 63122 Saint-Genes Cham-
panelle, France

The supply of environmental assessment information in the global agri-food system has increased rapidly over
the past two decades. At the same time, demand from citizens, consumers, policymakers, and certain industry
stakeholders has grown at a similar pace. This increase in both supply and demand—spanning different scales
(e.g., product, firm, or country), covering both negative and positive aspects (e.g., greenhouse gas emissions,
deforestation, or ecosystem services), addressing various governance types (e.g., norms, policies, or markets),
and linked to different agri-environmental schemes (e.g., practice-based or result-based)—has resulted in a frag-
mented and sometimes confusing landscape. Some authors have even described this increase as “fast and furious.”
Grass-based ruminant farming systems illustrate this complexity, as they generate both negative environmental
impacts (e.g., COJ-equivalent emissions, high land use occupation and energy consumption) and positive contri-
butions, such as the preservation of semi-natural habitats and the provision of regulating and cultural ecosystem
services (e.g., erosion prevention and aesthetic landscapes). Reducing this fragmentation presents significant
challenges in terms of concepts, methods, and practical implementation. The first challenge is conceptual: devel-
oping frameworks that integrate the diverse disciplinary perspectives needed to assess livestock farming’s varied
contributions (e.g., ecology, sociology, economics). The second challenge is methodological: identifying ways
to simultaneously account for negative impacts and positive contributions (e.g., COl-equivalent emissions and
ecosystem services). The third challenge is operational: ensuring that assessment procedures are not hindered by
data limitations, high costs, low credibility, or stakeholder resistance (e.g., Earth observation tools may be per-
ceived as intrusive). To advance concepts and methods, we argue that assessment procedures should ultimately
support decision-making. Finding a right balance is crucial, between the comprehensiveness needed to capture the
full scope of assessment issues, and the conciseness required to ensure clarity and usability for decision-makers.

Session 75 Theatre 3

From the classical "three-pillars" vision of sustainability to new frameworks for assessing the effects

of farming systems enhancing poultry welfare

B. Méda’, F. P. JohansenZ, K. O'Driscoll?, L. Warin3, A. Foreau3, A. Collin', R. Botreau*

I INRAE, Université de Tours, BOA, 37380 Nouzilly, France, ? Teagasc, Fermoy, P61 C996 Cork, Ireland, 3
Institut Technique de I'Aviculture, ITAVI, 37380 Nouzilly, France, # INRAE, Université Clermont Auvergne,
VetAgro Sup, UMRH, 63122 Saint-Genés-Champanelle, France

Livestock farming systems (LFS) face numerous environmental, social, and economic challenges, all encom-
passed by the concept of sustainability. Over the past two decades, the scientific community has developed many
methods and tools to assess LFS sustainability (e.g., the OVALI method for poultry). These multicriteria ap-
proaches are built on several theoretical and methodological considerations, such as designing the conceptual
framework, weighting the criteria, or aggregating the results. In the past decade, societal concerns regarding
animal welfare (AW) in the poultry sector have risen sharply. Consequently, evaluating the effects of practices de-
signed to improve AW, on various sustainability criteria (e.g., production costs, labour, environmental footprint)
has been a significant challenge for researchers and stakeholders. For instance, in conventional chicken produc-
tion, the COCORICO method introduced a new conceptual framework that departs from the traditional three-pil-
lars view of sustainability. In this method, animal-friendly practices implemented in chicken farms (e.g., the Eu-
ropean Chicken Commitment) are indeed evaluated across four pillars: AW, economy, environment, and farmer.
Similarly, scientists involved in the European Partnership Animal Health & Welfare are developing since 2024 a
generic framework to assess, in all livestock species, the impacts of practices enhancing AW. This goal, however,
raises several challenges. Firstly, experts from various disciplines and different livestock sectors must agree on a
shared vision of sustainability. Secondly, methodological choices must be addressed, in particular those regarding
the weighting and/or the aggregation of results. These experiences underscore that each multicriteria assessment
framework is unique and results from a lengthy, complex process involving many methodological considerations
and choices. This work was co-funded by the European Union’s Horizon Europe Project 101136346 EUPAHW.
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DairyMix: multicriteria assessment for circular mixed dairy farming systems

F. Dragoni’, M. Seyedalmoosavi', L. Balaine?, S. Bonizzi3, A. Sandrucci3, N. Alessi3, G. Ragaglini3, K. Mittenzwei4,
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Poland, 7 Institute of Animal Science and Technology (ICTA), Universitat Politécnica de Valéncia, , Valencia,
Spain, 8 University of Zielona Gora, Faculty of Civil Engineering, Architecture and Environmental Engineering,
, Zielona Géra, Poland, ¥ Norwegian Institute of Bioeconomy Research (NIBIO), , Tjotta, Norway

Dairy production is a key backbone of European agriculture but heavily relies on external inputs, lacking resil-
ience and circularity. When dairy production is recoupled with grasslands and diversified crops, it relies more on
on-farm produced feed and provides valuable ecosystem services. The aim of DairyMix (www.dairymix.eu) is to
define region-specific concepts for sustainable and circular crop-forestry-livestock systems for dairy production.
To assess the environmental performance of a wide range of dairy farms in Argentina, Brazil, France, Germany,
Ireland, Italy, Norway and Poland, Life Cycle Assessment was carried out, to be integrated in a multicriteria as-
sessment with economic and social sustainability indicators. Crop and whole-farm models were linked to assess
circularity indicators. Agroforestry practices were evaluated, and in-depth interviews were carried out to assess
the socioeconomic factors determining farmers’ environmental choices. The project results are incorporated into
the DairyMix online platform. In contrast to “one-fit-all” solutions, DairyMix presents a range of options for
the sustainability of farming systems for dairy production, favouring the adoption of informed decisions on en-
vironmental, economic and social sustainability for circular and integrated crop-forestry-livestock in different
European and Latin-American regions.

Session 75 Theatre 5

Exploring the drivers of productivity in organic multi-species livestock farms across Europe

E. Muioz-Ulecia', M. Grillot', M. Benoit2, G. Martin’

' INRAE, AGIR, 24 chemin de Borde Rouge — 31326 CASTANET TOLOSAN, 31326 Toulouse, France, 2 INRAE,
Université Clermont Auvergne, VetAgro Sup, UMR Herbivores, F-63122, Saint-Genés-Champanelle, France,
63122 Saint-Genes-Champanelle, France

Farm diversification has been proposed as a way to increase agricultural productivity while reducing environmen-
tal impacts. However, the case of livestock diversification has remained under-explored, in particular the levels
and drivers of agricultural productivity in organic multi-species livestock farms. Here we addressed this lack of
information by assessing the livestock, land and labour productivity of 96 organic multi-species livestock farms
across Europe. We aggregated each farm’s production of commercialised crop and livestock products into an
agricultural production unit (kg protein) and an economic unit (income in €). We then calculated the agricultural
productivity of each farm per unit of livestock (LU), land (ha) and labour (annual working unit; AWU). We found
that organic multi-species livestock farms across Europe had an average agricultural productivity of 128.7 kg
protein/LU, 139.2 kg protein/ha and 4255.1 kg protein/AWU, and economic productivity of 2756€/LU, 2411€/ha,
and 62907€/AWU. We also identified the drivers of each productivity indicator. We used Elastic Net, a penalised
regression, to relate farm productivity indicators to farm-related explanatory variables. The model had an R2 =
0.61 with an average mean squared error of 0.02. The main explanatory variables varied to some extent for each
productivity indicator and functional unit, indicating the existence of synergies (variables uniformly related -ei-
ther positively or negatively- to several indicators) and trade-offs (variables positively related to some indicators
and negatively related to others). Feed self-sufficiency was an example of synergy, being negatively related to all
indicators and functional units. Conversely, stocking density led to a trade-off, being positively related to agricul-
tural and economic productivity per unit area, but negatively related to agricultural productivity per LU. Euros
per kg of protein, reflecting the marketing strategy of the farm, was negatively related to agricultural productivity
but positively related to economic productivity.
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Assessing the sustainability and ecosystem services of farming practices of dairy cattle farms
A. Mantino’, F. Biagiotti’, M. Finocchi’, A. Ripamonti’, S. Righi', M. Moretti', A. Silvi!, G. Foggi', M. Mele’
1 University of Pisa, Department of Agriculture, Food and Environment, via del Borghetto 80, 56124 Pisa, Italy

As part of the Italian Living Lab activities within the HE Project RE-LIVESTOCK (GA N° 101059609), this
study examined the sustainability of agricultural practices adopted by selected dairy farms. The multicriteria
analysis focused on key environmental, economic, and social aspects to identify potential trade-offs between
sustainability dimensions. To achieve this, the RE-LIVESTOCK Tool, an online software based on the existing
PG-Tool, was employed. Through a multicriteria survey, this flexible tool provided a comprehensive assessment
of farm and land management practices, offering valuable insights for farmers, technicians, researchers, and
land managers. The tool generated a sustainability score ranging from 1 to 5, providing a structured evaluation
of different farming dimensions using 13 indicators covering areas such as soil and water management, animal
welfare, landscape features, and social capital. The study assessed ten semi-intensive dairy farms located in the
Tuscany region, Italy. Farm sizes ranged from 40 to 1600 hectares, with livestock units per farm varying from 24
to 500. The most common breed was the Italian Holstein. The results showed an average sustainability score of
2.84, ranging from 2.46 to 3.41 across all farms. Strengths were observed in soil management and animal welfare
(with average scores of 3.3 and 3.85, respectively), while weaknesses emerged in nutrient balance (NPK budget,
average score 1.90) and cropping system diversity (average score 2.35). Multivariate statistical analyses indicat-
ed clear distinctions in farm practices, particularly in soil management and economic performance, while also
emphasizing the need for improved collaboration and social capital among farmers. In conclusion, while notable
sustainability practices were observed, particularly in animal health and farming business resilience, significant
improvements are needed in nutrient management and social collaboration to further enhance the overall sustain-
ability. The RE-LIVESTOCK Tool has proven to be a valuable resource for identifying key areas and offering a
pathway for farms to adopt more sustainable practices.

Session 75 Theatre 7

Semi-extensive dairy sheep farming and environmental impact: the key role of fresh forage and
purchased feed in affecting environmental performance

M. Finocchil, F. G. Cella’, R. Villani2, A. Cappucci?, F. Vichi', G. Conte’, A. Mantino’, M. Mele’

1 University of Pisa, Department of Agricolture, Food and Environment, Via del Borghetto, 80, 56124 Pisa,
Ttaly, ? Tellus s.r.l., Pza S.Antonio 4, 56125 Pisa, Italy

The present study investigated the environmental impact of dairy sheep farming, using LCA and multivariate
statistical analysis to identify the key management practices affecting environmental performance in Mediterra-
nean mixed crop-livestock systems. The average global warming potential (GWP) was 4.2 kg COlleq kg FPCM-1,
with enteric fermentation accounting for 53.5% of total emissions, followed by fuels and electricity consumption
(21.5%) and purchased feed (10.1%). The correlation analysis revealed a significant positive association between
the use of purchased concentrates and key environmental impacts, including GWP (r = 0.38, p < 0.05), acidifica-
tion (r = 0.58, p < 0.05), and eutrophication (r = 0.50, p < 0.05). Conversely, grazing time during lactation was
negatively correlated with the use of purchased feed (r = -0.66, p < 0.05), indicating that increasing the share of
fresh forage can reduce environmental impacts. The PCA identified two main components explaining 52.5% of
the total variance. The first component (32% of variance) was strongly influenced by electricity and fuel consump-
tion per hectare, which were positively associated with greenhouse gas emissions and resource depletion. The
second component (20.5% of variance) highlighted the trade-off between high milk yields per ewe and environ-
mental performances. Cluster analysis grouped farms into three distinct categories based on their environmental
profiles. The first cluster was characterized by high environmental impacts and heavy reliance on external inputs.
The second cluster exhibited moderate environmental efficiency with a balanced use of self-produced and pur-
chased feed. The third cluster was associated with the lowest impacts, achieving high forage self-sufficiency and
optimal grazing management. These findings highlight the role of feeding and farm management in mitigating
environmental impacts. In Mediterranean semi-extensive systems increasing on-farm feed production, optimizing
grazing systems, and improving forage quality can significantly reduce GHGs emissions per kg of FPCM.
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Towards developing a shared methodology for the joint assessment of animal welfare and

sustainability in livestock
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! Teagasc, Teagasc Moorepark, P61 P302 Fermoy, Ireland, 2 INRAE, Université de Tours, BOA, 37380 Nouzilly,
France, 3 INRAE, Université Clermont Auvergne, VetAgro Sup, UMRH, 63122 Saint-Genés-Champanelle,
France, 4 FLI, Friedrich-Loeffler-Institut, 29223 Celle, Germany

Livestock farming systems (LFS) play an important role in future food security, but they must tackle many
sustainability challenges, including the growing societal concern for animal welfare (AW). Historically, sustain-
ability assessment methods (SAM) focused on the three “pillars” of sustainability, i.e., economy, environment,
and social, with AW encompassed in the social pillar. Consequently, such approaches rarely incorporated a com-
prehensive assessment of AW. However, there is a need to better understand the trade-offs between improving
AW and other sustainability issues. This requires consideration of AW as an independent dimension on par with
the other three sustainability pillars. In the framework of the European Partnership for Animal Health and Wel-
fare (EUPAHW), we aimed to gather information about SAM applied to LFS. We developed two surveys and
disseminated them to experts in the fields of sustainability, AW, multi-criteria assessment, and any combination
thereof. The first survey aimed to identify and gather basic information about existing SAM. The second explored
these in more detail, considering how metrics are summarised and aggregated in each method. To date, we have
data on 23 different methods from eight countries and three multi-country consortia that consider at least one of
the four previously mentioned pillars, including AW. However, only four (17%) of these consider all four pillars
with equal focus. Out of the 12 livestock sectors for which we have data, the most-reported were broiler chickens
(14 methods). Across all sectors, 16, 13, and 14 of the assessments could be applied to conventional, free-range,
and organic production systems, respectively. Our presentation will focus on the conclusions drawn from these
surveys, including the degree to which existing sustainability assessments encompass AW. This work is co-funded
by the European Union’s Horizon Europe Project 101136346 EUPAHW.

Session 75 Theatre 9

Sustainability of grassland-based dairy farms: a case study

A. Ceppatelli’, M. Seiringer2, W. Zollitsch2, B. Fuerst-Waltl2, S. Hértenhuber?, E. Sturaro’

I UNIPD, DAFNAE, Viale dell'Universita 16, 35020 Legnaro, Italy, > BOKU University, Institute of Livestock
Sciences, Gregor-Mendel-Strafse 33/11, 1180 Wien, Austria

Grassland-based livestock farming is linked to several positive externalities, such as landscape maintenance,
carbon sequestration, local biodiversity, and cultural heritage. However, local economic and climatic constraints
can lead to land and low-input farms abandonment. This contribution aims at assessing the sustainability of
low-input grassland-based farming, thereby supporting its environmental and economic viability. Farm structure
and management data were collected from 41 grassland-based dairy farms in the province of Salzburg (Austria).
A Principal Component Analysis identified 10 indicators: altitude, organic, farmland area, field size, cuts on per-
manent grasslands (PG), husbandry system, herd size, milk yield (MY), outdoor access, share of PG. K-means
clustering was then performed, obtaining 3 clusters. Cluster 1 represented conventional (85%), medium sized (16
ha) farms at mid altitude (507 m asl), with small PG fields (1.35 ha), medium sized herds (18 cows), tie stalls,
zero concentrate self-sufficiency (CSS), and both the lowest outdoor access (61 days/year — d/y) and milk price
(0.42€/1). Cluster 2 described higher altitude (741 m asl), organic, small farms (11 ha) and fields (1.4 ha), with
low arable land and temporary grasslands (TG) (15%), small herds (10 cows), medium loose housing (43%) and
outdoor access (155 d/y), low CSS (15%), and higher milk price (0.48€/1). Cluster 3 referred to mid altitude (544
m asl), organic (90%), largest farms (35 ha) and fields (1.84 ha), with low arable land and TG (10%), largest
herds (31 cows), loose housing (100%), the highest outdoor access (301 d/y), CSS (22%), and milk price (0.5€/1).
Clusters were similar for the other factors considered. In conclusion, Cluster 3 showed the highest future viability,
with loose housing, the highest milk price and feed self-sufficiency, maintaining a strong link with the territory.
Cluster 2 achieved good milk price and feed self-sufficiency, with higher tie stalls, and the smallest herd size, due
to the higher altitude. In a long-term scenery, Cluster 1 has the lowest viability, potentially improvable through
investments to enhance its durability.
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Carbon footprint is weakly linked with ecosystem services of dairy farms

M. Seiringer!, S. J. Hortenhuber, E. . Tasser2, W. J. Zollitsch?

1 BOKU University, Institute of Livestock Sciences, Gregor-Mendel-Strasse 33, 1180 Wien, Austria, > Eurac
Research, Institute for Alpine Environment, Drususallee 1, 39100 Bozen/Bolzano, Italy

Livestock farming, especially ruminants, are frequently perceived as a major cause of global warming. Aiming
at mitigation, legislative requirements and marketing activities refer to product-based sustainability assessments
such as carbon footprints (CF). Apart from that, it is widely recognised that multiple other functions and services
of agricultural land use are equally important. Thus, it is essential to uncover and address potential trade-offs and
synergies between these different areas of sustainability. Therefore, we assessed CF as well as ecosystem services
(ESS) provided by agricultural land use of 89 predominantly grassland based dairy farms in the regions of Upper
Austria and Salzburg. The ESS selected for assessment included net food production, drinking water potential,
erosion prevention, plant biodiversity and recreation potential. Data were collected by an online survey, taken
from the Integrated Administration and Control System, freely available GIS data, remote sensing, and literature.
Results show a great variability between farms for the assessed ESS. Overall, associations between CF per kg en-
ergy corrected milk (ECM) and ESS indicators are rather low (R? < 0.14). Positive correlations of product-related
CF with plant species richness and recreation potential indicate potential trade-offs. Contrarily, net food produc-
tion, drinking water potential and erosion prevention are not related to the CF per kg ECM. The high variability
suggests necessary further evaluation to identify driving factors. A preliminary analysis reveals livestock density,
external nitrogen input, proportion of low intensity grasslands and higher elevations being farm characteristics
important for ESS. These findings suggest that CF alone is not an appropriate metric to assess multifunctional
dairy systems and highlights the necessity of diverse indicators for sustainability assessment. Acknowledgements:
The authors would like to thank SalzburgMilch GmbH for the cooperation and partial funding of the research.
Keywords: dairy, carbon footprint, ecosystem services, multifunctional agriculture, sustainability trade-offs
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Assessing the vulnerability of French livestock production to climate and socio-economic change

L. Coré--Brazier!, P. Veysset?, F. Accatino!

1 Université Paris-Saclay, INRAE, AgroParisTech, UMR SADAPT, 91120 Palaiseau, France, ? Université Cler-
mont Auvergne, INRAE, VetAgro Sup, UMR Herbivores, F-63122 Saint-Genés-Champanelle, France

Climate change poses challenges to French livestock sector, but existing knowledge about its impacts and adap-
tation strategies vary according to livestock farming systems and regions. The aim of this study is to analyse how
climatic and socio-economic changes affect French livestock farming and how these effects vary according to
geographical contexts, animal species (ruminant and monogastric) and systems (e.g., pasture-based or landless).
To answer this, the study relies on grey literature, including project reports, and expert opinions, which provide
insights from those most familiar with regional conditions. A dynamic tracking method was used to cover diverse
farming systems and all metropolitan French regions. In addition, 15 semi-structured interviews were conducted
with experts, such as veterinarians, agricultural advisors, project managers and researchers, selected for their con-
tributions to relevant projects and expertise in livestock farming and climate change adaptation. The data were or-
ganized in a grid of analysis that categorises impacts based on their typology, the climate-related stressors causing
them and the sectors affected (e.g., animal feed, livestock performance, and water and soil resources), to compare
results across regions and livestock systems. Preliminary results show that heat stress is a common problem in all
regions: 77% of the surveyed sources indicated negative impacts on animal welfare and productivity. However,
other issues, such as emerging diseases, appear more region- and sector-specific (5% of sources). A literature gap
was identified regarding the impact of climate change on monogastric livestock production in the French regions,
as most studies focus on ruminant systems. This study offers a comprehensive overview of the challenges climate
change poses to the French livestock sector and shows how these challenges vary by region. It provides a territo-
rial perspective focusing on animal species, farming systems and stages of the production chain. It provides a base
for future discussions between value chain actors on the impact of climate change on livestock farming.
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Integrating Animal Welfare into Sustainability Assessments: Insights from the European Partnership

on Animal Health and Welfare (EUPAHW) Network

G. Aubin-Houzelstein', A. Boissy?, M. Perards, E. Fabrega®, S. Dippel5, K. O'Driscoll6, A. Wallenbeck?’, L. J. Pedersens,
M. Podalirié, G. Vaccari'®, F. Fusi'', A. Collin'3

I INRAE, Centre Siége, 147, rue de I'Université, 75007 Paris, France, 2 INRAE, UMRH, 1213 Herbivores,
63122 Saint-Genés-Champanelle, France, 3 INRAE, Université de Tours, BOA, 37380 Nouzilly, France, 4 Insti-
tute of Agrifood Research and Technology, IRTA, , 17121 Monells, Spain, ° FLI, , Dornbergstrafle 25/27, 29223
Celle, Germany, 6 Teagasc, Fermoy, , P61 C996 Cork, Ireland, 7 SLU, Djurskydd, BOX 7024, 750 07 Uppsala,
Sweden, 8 Aarhus University, ANIVET, , 8830 Tjele, Denmark, 9 IZS, , Via Campo Boario, 1, 64100 Teramo,
Ttaly, 10 ISS, , Viale Regina Elena, 299, 00161 Rome, Italy, ! IZSLER, , Via A. Bianchi 9, 25124 Brescia, Italy

Animal welfare (AW) is essential for a sustainable farming system, and it should align with the economic, envi-
ronmental, and social pillars of sustainability. However, many current sustainable systems fail to incorporate AW,
with AW-friendly practices seldom integrated into livestock sustainability strategies. To address this gap, a 3-year
project as part of EUPAHW (2024-30) and launched in 2024 aims to integrate AW into existing sustainability
assessment tools, identifying synergies and trade-offs between AW and other sustainability components. This
initiative brings together experts in AW, economics, sociology, and ecology to develop a science-based approach,
evaluating best practices, and selecting priority case studies. The project includes both terrestrial and aquatic
species and encompasses, when possible, all aspects of livestock systems, from farm management to transport
and end-of-life conditions. In addition to scientific inquiry, the project places a strong emphasis on dissemination,
ensuring that research findings translate into practical, evidence-based insights for a wide range of stakeholders,
including policymakers, farmers, NGOs, veterinarians, universities, and training centres. This strategy will be
closely integrated with the dissemination activities of EUPAHW (Work Package 5 -Communication, Exploitation,
Education and Dissemination), fostering a dynamic and effective exchange of knowledge. This work is co-funded
by the European Union’s Horizon Europe Project 101136346 EUPAHW.

Session 75 Poster 13

Split-feeding as a sustainable feeding strategy for improving egg production and quality, nutrient
digestibility, and environmental impact in laying hens

J.Eom'2, W. Zhao'2, E. Ko'2, |. H. Kim!2

! Dankook University, Department of Animal Biotechnology, 119, Dandae-ro, 31116 Cheonan, South Korea, ?
Smart Animal Bio institute, 119, Dandae-ro, 31116 Cheonan, South Korea

Nutritional management is a critical aspect of commercial egg production, as laying hens require precise nutrient
intake to maintain high productivity and egg quality. Consequently, split feeding, which involves adjusting nutri-
ent composition and limestone particle size at different times of the day, offers a more holistic solution to better
match the bird’s nutrient requirements during the egg formation process. Recent studies suggest that split feeding
strategies not only improve productivity and egg quality but also hold promises for addressing the growing envi-
ronmental concerns associated with poultry farming. Therefore, we aimed to explore the effects of split feeding on
production performance, egg quality, nutrient digestibility, odor emissions, and economic benefits in laying hens.
A total of 468 Hy-Line Brown hens, aged 63 weeks, were divided into three dietary treatments over 13 weeks.
The control group received a single basal diet, while two split-feeding groups (TRT1 and TRT2) received diets
differing in nutrient composition between the morning and afternoon. TRT1 maintained the same levels of metab-
olizable energy, standardized ileal digestibility amino acids, calcium, and phosphorus as CON, while TRT2 had
5% lower metabolizable energy, standardized ileal digestibility amino acids, and calcium, and 15% lower phos-
phate. Data were analyzed using the GLM procedure of SAS, and the significance of differences between means
was tested by Duncan’s multiple range test. Results showed that TRT1 reduced the incidence of downgraded eggs
by 19.3% in the later phase of the experiment (9—12 weeks) compared to CON. Both TRT1 and TRT2 showed re-
duced diet costs by 6% and 15%, respectively. Additionally, split feeding improved nutrient digestibility, reduced
harmful gas emissions, and resulted in a 4.5% feed cost savings per kilogram of salable egg production compared
to CON. These findings suggest that split feeding could enhance egg quality, reduce environmental impact, and
contribute to the sustainability of poultry farming.
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Life Cycle Assessment of equine production in marginal areas

L. Ferraro’, J. Bacenetti!, E. Salimei2, A. Fatica?, G. Pastorelli4, F. Fantuz3, A. Guerrini', D. Tedesco!

I University of Milan, Environmental Science And Policy, Via Celoria 2, 20133 Milan, Italy, 2 University of
Molise, Agriculture, Environment, and Food, Via Francesco De Sanctis, 86100 Campobasso, Italy, 3 University
of Camerino, School of Biosciences and Veterinary Medicine, Via Madonna Delle Carceri, 62032 Camerino,
Italy, 4 University of Milan, Veterinary and Animal Science, Via Dell'Universita, 26900 Lodi, Italy

Italy’s inner areas, culturally and ecologically valuable regions, are threatened by land abandonment and environ-
mental degradation that negatively affect agricultural viability and animal and vegetal diversity. As a part of the
SUNEQUMAR project on the innovations contributing to the resilience of extensive livestock farming in Centre
South Italy (Molise Apennine), besides the geolocalization of grazing equines for a better evaluation of pasture
quality, a cradle-to-gate Life Cycle Assessment (LCA) is carried out following ISO 14040/14044 standards. The
LCA approach quantifies the environmental impact, climate change, resources use, eutrophication, land and water
use, by the means of a robust Life Cycle Inventory database from primary and secondary data. Primary data on
inputs and outputs of crop and livestock systems were collected on site (in the field) and secondary data were
obtained from literature and databases (mainly ECOINVENT®). The assessment was carried out with 1 kg of live
weight as the functional unit. The project multidisciplinary frame investigated in inner areas of Centre South Italy
is intended to be used in the development of predictive models addressed to fragile ecosystems for improved sus-
tainable land use and livestock management. Best practices and future-proof management will be generated with
respect to environmental issues for a sustainable resilience of agro-alimentary sector in inner marginal areas. The
research is supported by PRIN project 20224L4WSR Sustainable Innovations in Equine Production of Marginal
Areas (SUNEQUMAR), funded by Next Generation EU. (CUP: H53D23005120).

Session 75 Poster 15

Carbon Footprint of dairy small ruminant and cattle production systems in Greece

A. Mavrommatis!, V. Psiroukis?, G. Papadopoulos?, S. Fountas?, E. Tsiplakou?

I Agricultural University of Athens, Department of Animal Science, lera Odos 75, GR-11855 Athens, Greece, ?
Agricultural University of Athens, Department of Natural Resources Management & Agricultural Engineering,
lera Odos 75, GR-11855 Athens, Greece

This study evaluates the carbon footprint of dairy small ruminant and cattle farms in Greece, within the frame-
work of the Climate Farm Demo (CFD, Grant ID: 101060212). CFD is a pan-European initiative that brings
together pilot demo farms across 28 countries, representing diverse pedo-climatic zones. Its primary goal is to
accelerate the adoption of Climate-Smart Farming practices and solutions by EU farmers, with the aim of adapting
agricultural production systems to climate change. For this purpose, the study involved 9 intensive dairy farms,
2 semi-extensive and intensive dairy goat farms, and 8 dairy sheep farms ranging from semi-extensive to fully
intensive systems, which were recruited as demo farms. In-person interviews were conducted on each farm, col-
lecting data on herd size, production, management, breeding, waste management, nutrition, crop cultivation, and
energy and water management. Each interview lasted approximately 2 hours, and diet samples were also collected
to ensure accurate diet formulation. After data curation, the carbon footprint per farm, per animal, and per kg of
milk was calculated using the Agrecalc Cloud tool (Edinburgh, UK), a state-of-the-art cloud-based farm carbon
calculator that employs higher IPCC Tier methods to model carbon footprints. The results indicated that both
cattle and small ruminant demo farms were within the EU carbon footprint range in terms of CO2 equivalents
per kg of milk. However, robust data on the Greek average is limited for comparison. Interestingly, the carbon
footprint per kg of milk was lower for high-yielding cows, as was the carbon footprint per cow, suggesting that
intensification of production systems can improve both performance and sustainability. Simulations of different
scenarios across the demo farms revealed that key factors influencing the carbon footprint included precision
feeding, manure management, and fertilizer use, particularly in the case of home-produced feedstuffs.
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New recommendations for housing and rearing calves in dairy cattle herds: Opinions of breeders

and experts in Slovenia

T. Percic!, J. Klopci¢!, M. Bric', M. Klopcic?

1 University of Ljubljana, Biotechnical Faculty, Dept. of Animal Science, Groblje 3, 1230 DomZale, Slovenia

In the dairy sector, calves and other youngstock are often overlooked since their rearing does not bring direct
profit. The society is critical of the immediate separation of calves from their mothers and the use of individual
pens for unweaned calves. To align with the latest findings and best practices, the European Food Safety Authority
(EFSA) has issued recommendations regarding calf housing and movement on dairy farms. New welfare trends
include extended contact between mother and calf for the first 24 hours after birth, group housing in pairs or
small groups of up to seven calves within seven days, and delaying the transfer of male calves to another herd
until at least 28 or even 35 days after birth. These changes, which will impact cattle farmers, were discussed with
agricultural consultants and dairy cattle farmers in focus groups. We organized three online focus groups and
conducted an online survey. Our quantitative and qualitative findings indicate that consultants generally support
the new EFSA recommendations, while Slovenian dairy cattle farmers express certain concerns and reservations.
Cattle holdings in Slovenia are traditionally family-owned and small sized with an average number of 16.6 cat-
tle. The biggest challenge for Slovenian dairy cattle farmers is the new EFSA recommendation regarding male
calves, which should remain on the farm for a longer period (28 to 35 days after birth). Consultants mostly agree
with this recommendation. However, they acknowledge that it entails higher feeding costs for male calves and
additional space requirements, as current practices involve selling male calves at the age of 10 to 21 days. Farmers
believe that three weeks is the maximum feasible age for Slovenian farms, as most male calves are transferred to
neighbouring farms with suckler cows or nurse cows, and for these farmers it is preferable to add an additional
calf to the nurse cow as soon as possible, as this minimizes potential issues related adaptation of calf to other cow.

Session 78 Poster 15

Minor hoof trimming errors were associated with hoof lesions, but softer flooring in walking alleys
mitigated their impact in dairy cows

E. Telezhenko!, F. Akerstrém?, M. Magnusson’

1 Swedish University of Agricultural Sciences, Department of Biosystems and Technology, Box 190, 234 22
Lomma, Sweden

Lameness control is crucial for extending the productive longevity of dairy cows, with regular, preventive hoof
trimming playing a key role. However, improper hoof trimming may negatively impact hoof health, and the
consequences of specific trimming errors in different environments remain unclear. This controlled study in a
Swedish research barn examined pressure distribution under the hind hooves of 113 Holstein cows (primarily in
their 1st or 2nd lactation) after functional hoof trimming. The post-trimming pressure distribution was estimated
in standing animals using an I-Scan system (Tekscan Inc., Boston, MA), and the pressure sensor 5250 CMP with
3.202 sensing elements per cm2. The pressure sensor was placed on a specially made stainless steel plate (2 mm
thick) and was covered with a 0.12-mm-thick polytetrafluoroethylene dipped glass-fibre fabric and a 1-mm-thick
rubber cloth. Hoof lesions were recorded after the trimming at an average of 170 days of housing on different
flooring types in walking areas: rubber (n=46), concrete (n=18), and mastic asphalt (n=49), under otherwise iden-
tical management conditions. Binary logistic regression analysis revealed a significant association between higher
post-trimming hoof pressure and the development of moderate to severe sole haemorrhages. This association was
evident in cows housed on hard floors (concrete and asphalt) for both peak pressure (P=0.023) and average pres-
sure (P=0.033) but was not observed in cows on rubber flooring. However, overall sole haemorrhage prevalence
did not significantly differ between flooring types. These findings suggest that trimming-induced pressure irregu-
larities may contribute to sole haemorrhages, but softer flooring can help mitigate this negative effect.
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Preliminary results from a survey on environmental perceptions of inner areas

A. Fatical, L. Ferraro?, D. E. A. Tedesco?, G. Pastorelli3, L. Todini? F. Fantuz4, E. Salimei’

I University of Molise, via F. de Sanctis, snc, 86100 Campobasso, Italy, 2 University of Milano, via Giovanni
Celoria, 2, 20133 Milano, Italy, 3 University of Milano, via dell'Universita, 6, 26900 Lodi, Italy, 4 University of
Camerino, via Gentile Il Da Varano, 62032 Camerino, Italy

A web-based questionnaire assessed environmental impact perceptions and key farming challenges in marginal
areas of Italy. The surveyed stakeholders (n=130) are mainly farmers, breeders, agronomists and researchers. The
educational level accounts for 26.6% high school, 53.1% university degree, 18.5% higher education. Most of them
are Italian (99.2%) and women (57.7%), with 62.3% aged 18-25, 23.8% aged 26-40, 10.8% aged 41-60, and 3.1%
aged over 61. Geographically, 47.1% live in the North, 23.5% in the Centre, and 29.4% in the South of Italy. Out
of 130 interviewees, 94.6% have an omnivorous diet, 2.3% are vegetarians and 1.5% vegans. Additionally, 5.2%
are animal rights activists and 26% are environmentalists. While 60% of respondents felt to be fairly informed
about protected areas, 46.9% had limited knowledge of productive activities’ role and effects within them. The
primary information sources are the Internet and social media (61.5%). Climate change (36.9%), hydrogeological
disruption (29.2%) and an increase in wildlife (26.2%) are having a significant impact on respondents’ daily lives.
Major threats to protected areas are considered industrial and urban expansion (26.9%), pollution and littering
(43.8% each), but also poor pasture management (20.8%). About 30% of respondents deemed national park pol-
icies effective. Among surveyed farmers (n=13), dairy cattle (Holstein, Jersey, Romagnola breeds) are raised in
semi-intensive or semi-extensive systems mainly across rural areas of Italy. The average herd consists of 85 heads.
The main challenges of breeding practices are extreme weather events, wildlife-related to crop damage, and fluc-
tuating of public funding. The survey was approved by the Bioethics Committee of the University of Molise. The
research is supported by project PRIN 20224L4WSR, funded by Next Generation EU (CUP: H53D23005120).

Session 78 Poster 17

Dairy Cattle Breeding Simulation Program (DCBSP) V.6.03: A Dynamic Environment for Teaching

Animal Breeding and Genetic Improvement

J. Casellas?, J. F. Medrano?, A. Abbas?, A. Cdnovas3

I Universitat Autonoma Barcelona, Dep. Ciéncia Animal i dels Aliments, Bellaterra, 08193 Barcelona, Spain, 2
University of California-Davis, Dep. Animal Science, One Shield Ave, 95616 Davis, United States, 3 University
of Guelph, Dep. Animal Biosciences, 50 Stone Rd, NIG2W1 Guelph, Canada

The Dairy Cattle Breeding Simulation Program (DCBSP) is a virtual environment for simulating dairy cattle
herds, focused on teaching animal breeding and genetic improvement. Its origins date back to the late 1950s at
Michigan State Univ. (East Lansing, MI, USA), where L.D. McGilliard developed the first versions of the pro-
gram in FORTRAN language on punched cards. At that time, selection was focused solely on milk yield and it
was not until the 1970s that M. L. McGilliard and D. Edlund (Virgina Tech Univ., Blacksburg, VI, USA) extended
it to a multi-trait context. The 1979 version allowed simulation of up to 100 herds evaluated by selection indices,
and was used internationally in 49 universities. Later, J.F. Medrano (Univ. California-Davis, CA, USA) coordi-
nated and promoted the program updates from the 1990s onwards, including BLUP evaluation without herd limits
(v.3.4.,2007) and genomic evaluation (v.5.07., April 2016). The inclusion of fertility rate as a reproductive trait
in the genetic/genomic evaluation framework of DCBSP makes a very relevant change in the simulation scheme,
since for the first time it allows selection for a phenotype that directly affects the contribution of the cows in the
herd. In this sense, both the intentional selection on fertility trait and the indirect selection (by genetic correlation
with the other phenotypes) can directly affect the open days of each cow/calf and, consequently, the number of
calves available for selection in each round. The possibility of inseminating with sexed semen (with or without
additional economic cost) seeks to provide an additional and realistic option for the management of future re-
placement. In parallel, web-based supports were developed for the interaction between users and the DCBSP. The
DCBSP v.6.03 and its web support allows a practical and realistic approach to teach animal genetic and genomic
selection including productive and reproductive aspects of a dairy herd with a special emphasis on selection for
production traits.
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Future-proof housing of hyper-prolific lactating sows
V. A. Moustsen
1 SEGES Innovation P/S, Livestock, Pigs, Agro Food Park 15, 8200 Aarhus N, Denmark

Objective There is a growing global human population and demand for animal protein. This leads to emphasis in
future pig production on the production being sustainable and continuously improving the sustainability. Elements
to include and improve are production efficiency, pig welfare, social acceptance, job satisfaction and environmental
impact which needs to be addressed in the way we house our sows and piglets. Production efficiency Increasing
piglet survivability reduces the number of sows needed to maintain production level. A reduction in herd size of one
sow reduces the annual emission by 521 kg of CO2e and if including feed production, it’s an annual reduction in
emissions of 1,550 kg COze. Besides genetic improvements in piglet survivability and litter gain, piglet survivability
can be improved by ensuring sufficient colostrum and milk supply for the piglets and supporting the sows nursing
capability. This can be done by including research in nutrition of neonatal babies and by increasing our understand-
ing of innate piglet behaviours and preferences and meeting the piglets’ need especially in the first days of life when
they are most vulnerable. Pig welfare Loose housing of lactating sows is a very important step in improving sow
welfare. Reduction in use of confinement from day 4 post farrowing and until weaning will reduce the number of
days in confinement by 47-50 days a year for each sow; so for every ten sows that is 470-500 days annually without
confinement. This is a very important improvement as when confined sows must eat, drink, rest and dung in the same
position which they would never do when not confined. In addition, loose housing improves the piglets’ access to
the udder and reduces fights for teats. Environmental impact Understanding the sow behaviour enables designing
pens with either a partly solid flooring and reduced surface area of slurry which reduces the ammonia emissions and
enables frequent emptying of the slurry, thus reducing methane emissions. Or if using fully slatted flooring, there
are upcoming technologies which reduce the slurry surface and support frequent emptying of tanks. Perspective A
sustainable concept of housing lactating sows can attract skilled labour and increase job satisfaction where ‘proud to
produce’ can become another important element of license to produce.

Session 79 Theatre 2

Impacts of three types of farrowing pens (crate, temporary confinement with lift crate and
temporary confinement) on the performance and behaviour of sows and piglets

V. Courboulay?, S. Boulot!

L [FIP Institut du porc, 9 Bvd du Trieux, 35740 PACE, France

A trial was performed on 264 sows from 11 different batches of 24 sows. In each batch, 8 sows were housed in a
farrowing crate (C) and the others in a pen with temporary confinement from the monday of the farrowing week
until 5 days after farrowing, with (TL, N=8) or without a lift function (T, N = 8). Video recordings were made of
sows from each treatment in several of these batches for a total of 25 sows per treatment, to monitor farrowing
duration, time taken for four piglets to access the udder and occupation of the pen by the piglets for 24h. They
were also observed during 4 hours, the morning before the stalls were opened (D5), and at D6 and D8 in order
to register sow postures, the frequency of suckling before and after the stall was opened, and the occupation of
the pen by the piglets. Direct observations were performed on all sows and litters at about 10 days to assess the
quality of the mother-piglets relationship through 10 scans during 4 hours. Changes in litter size, piglet weight
and causes of mortality were recorded from birth to weaning. The data were analysed using R software with linear
models (packages glmmTMB and Ime4) after variable transformation if necessary. Causes of death and variables
from direct observations were analysed by Chi-square. Litter size did not differ among treatments at birth. The lift
function decreased losses during the first two days (P < 0.01), but the difference was no longer significant at D5
(resp. 13.0%, 13.5% and 15.3% for C, TL and L) and at weaning (resp. 17.0%, 19.2% and 20.5%). We recorded
fewer losses due to crushing in TL (20.6% of causes) and more losses due to weak piglets (47.1%) before stall
opening. After opening, crushing was a more frequent cause of loss for T (42.6%) than for C (12%), TL being
intermediate. Piglet weights were similar among treatments throughout lactation. After opening the stalls, sows
spent more time standing (P < 0.05), and some of them lay close to the nest, enhancing the bond with their piglets.
There were, nevertheless, no effects on the duration or frequency of suckling. The high variability in farrowing
duration observed with the temporary crate raises questions about when to restrain sows in these systems.
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Animal welfare inspections in organic pig farms in Germany: Measures, Thresholds and Training

S. Liihken', C. Nyanzi', A. Hohne', E. Hofinger?, A. Schubbert!

! Friedrich-Loeffler-Institute, Institute of Animal Welfare and Animal Husbandry, Dornbergstr. 25/27, 29223
Celle, Germany, 2 Naturland, Kleinhaderner Weg 1, 82166 Grdfelfing, Germany

Regulation (EU) 2018/848 on organic production and labelling of organic products mentions the contribution to
high animal welfare standards as an important objective of organic livestock farming. In addition, consumers’
expectations of animal welfare on organic farms are high. Nevertheless, and despite regular inspections, animal
welfare issues in organic farms are not always reliably identified and solved. The project “Animal welfare mon-
itoring in organic agriculture — improving animal welfare and making it transparent (https://bit.ly/OeKoTier)”
aims to develop a standardised inspection concept comprising primarily animal-based measures for the annual
animal welfare inspection in organic farms. This concept should enable the reliable identification of farms with
severe animal welfare issues in order to initiate improvements and, if necessary, derive measures and sanctions. In
a large project team including three research institutions, four organic associations and three inspection agencies
proposals for pigs, sheep, goats, cattle and poultry are being developed. For this purpose, indicator sets for the
on-farm assessment by inspectors, including animal-based measures, other findings and resources, were elaborat-
ed. For pigs, the animal-based measures mortality, lameness, bursitis, manure on the body, body condition score,
runts, tail lesions, ear lesions, skin lesions on the head and carpal joints in suckling piglets, hospital pigs as well
as lung and liver findings from meat inspection were selected. In addition, an evaluation framework with inter-
vention thresholds for each indicator will be developed to classify the results of animal welfare inspections. These
thresholds refer to the prevalence above which inspection agencies should take further action to clarify potential
violations of Regulation (EU) 2018/848. As part of the project, the feasibility of the developed inspection concept
will be tested in 40 organic pig farms. In addition, online and on-farm training materials on the concept will be
designed for inspectors.

Session 79 Theatre 4

The effect of social experience on aggressive interactions and play behaviour when introduced to a

large group of unfamiliar pigs

E. Karlsson', J. Yngvesson?, K. H. Jeppsson', R. Westin2

1 Swedish University of Agricultural Sciences, Biosystems and Technology, Box 190, 234 22 Lomma, Sweden,
2 Swedish University of Agricultural Sciences, Applied Animal Science and Welfare, Box 234, 532 23 Skara,
Sweden

In recent years, interest has grown for new innovative pig housing systems keeping finisher pigs in large (<450
pigs) groups. The housing system includes a centrally placed sorting scale, facilitating handling of individual pigs
within the large group. However, knowledge about social interactions and pig welfare in the housing system is
limited. This study aimed to investigate aggressive interactions and play behaviour during the first 72 hours post
mixing when introduced to a group housing system in the finisher unit. The study was conducted on a Swedish
commercial farm in 2024. Three treatments were applied with one replication (202-293 pigs/batch): (1) pigs re-
mained in their own litter (8-20 pigs/pen) kept intact during the nursing and weaner phase, (2) pigs were grouped
with one other litter from birth (17-31 pigs/pen) kept intact during the nursing and weaner phase, and (3) pigs
were mixed during the weaner phase according to weight at 50 days of age (9-15 pigs/pen). Each batch was moved
to the finisher group housing system at about 80 days of age. Aggressive interactions and play behaviour was
observed after mixing, using scan sampling at 5-minute intervals, during 1 hour on 12 separate occasions from
mixing until 72 hours post mixing. Preliminary results indicated presence of aggressive interactions throughout
the observation period in all treatments, with a significant decline over time, particularly within the first 2 hours.
Pigs in treatment 1 showed significantly more aggressive behaviour the first two hours post mixing compared to
the other treatments (p < 0.05). Play behaviour occurred in all groups, with significant more play outs registered
for treatment 3 in comparison to treatment 1 and 2 (p < 0.05). To conclude, increased social experience during the
weaner phase seems to have a positive impact regarding aggressive behaviour and occurrence of play behaviour
when later being introduced to a large group of pigs in the finisher unit compared to pigs that have only been
raised in their own litter.

736 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 79 Theatre 5

Impact of housing design and animal level ventilation on pig growth and air quality

N. Hlel’, B. Fajardo!, C. Cano?, L. Piquer?, S. Calvet!, F. Estellés!, X. Diaz De Otdlora’

I Universitat Politécnica de Valéncia (UPV), Institut for Animal Science and Technology (ICTA), Camino de
Vera s/n, 46022 Valencia, Spain, 2 Valencian Institute for Agricultural Research (IVIA), Centre for Animal Re-
search and Technology (CITA), Poligono industrial La Esperanza 100, 12400 Segorbe, Spain

Housing design and ventilation management in pig fattening systems may affect production performance and air
quality, mainly under heat stress conditions. This study evaluates the impact of floor type and auxiliary ventilation
on pig growth and air quality. The experiment was conducted at the experimental farm CITA-IVIA (Segorbe,
Spain) with 128 Duroc x (Landrace x Large White) pigs, divided into a control group (C) with slatted floor and an
experimental group (EXP) with mixed floor (33% solid) and additional ventilation at the animal level in the last
feeding phase. Animal growth, performance and emissions of NH! | and COLJ at the room level where measured.
Dréger X-node sensors were installed to measure CO2 and NH3 concentration. To determine emissions, a mass
balance approach was followed, following the VERA protocol. Ventilation rates were estimated using CO2 mass
balances. CO[! production was calculated using the formulas of CIGR (2002), based on heat produced by the
animals, their estimated weight and the ambient temperature. Initially, the EXP group showed lower weight and
feed conversion rate, but these differences disappeared over time. Additional ventilation did not affect growth
of the animals. Regarding emissions, the EXP room reduced CO[! due to better ventilation but increased NH[! by
40%, due to higher slurry exposure in the solid zone and higher volatilisation. In conclusion, although floor type
and ventilation did not significantly influence animal performance, they have a clear effect on air quality. This
highlights the need to develop management strategies that balance the reduction of emission and optimise animal
production.

Session 79 Theatre 6

Greenhouse gas emissions and slurry pollutants across different pig genetic lines

A. Arrazola', B. Ferndndez?, M. Andon2, D. Torrallardona3, J. P. Sdnchez!, R. Quintanilla’

! Animal Breeding and Genetics IRTA, Torre Marimon, 08140 Caldes de Montbui, Spain, 2 Sustainability in
Biosystems IRTA, Torre Marimon, 08140 Caldes de Montbui, Spain, 3 Animal Nutrition IRTA, Mas Bové, 43120
Constanti, Spain

Swine production contributes to greenhouse gases (GHG) emissions and boosts ammonia release. Most of this
gas pollution comes from slurry emissions (e.g. CH4 and N20). This study aims to characterize the GHG and
ammonia production and its relationship with production traits across pig genetic types. A total of 762 pigs from 9
different crossbreeds were raised from 80 to 165 days old at IRTA facilities. Also, the effect of 8% dietary protein
reduction was tested in one of the experimental groups. Individual body weight and feed intake were recorded
throughout rearing, and room air and slurry composition were measured at three time-points. Least-square means
comparison and residual correlation analyses were performed. The concentration of GHG (g of CO2 equivalents
per m3 of indoor air) and ammonia (g/m3 of indoor air), as well as the total phosphorus and total ammonia nitrogen
in pig slurry (g/kg), varied across genetic lines (coefficient of variation: 30-35%). Excluding the animals within
the protein trial, the genetic type with the highest average daily feed intake and growth rate had the highest air
concentration of methane and ammonia. Also, the genetic group with the highest feed intake yielded the highest
total phosphorus concentration in slurry. Residual correlations indicated a positive association between the pigs’
body weight at sampling time and the indoor concentration of CO2 equivalent, driven by CH4 and N20 room
concentration. In turn, CO2 equivalent concentration tended to be negatively correlated with that of ammonia.
Feed efficiency, measured as feed conversion ratio, was not significantly associated to slurry or air pollutant con-
centration. Dietary protein reduction lowered the concentration of slurry ammonia nitrogen by 20% and air am-
monia by 50% without significant impairment in production performance. These results support the link between
performance outcomes and pollutant concentrations (in both air and slurry) and dietary protein reduction as an
effective mitigation approach to lower the release of nitrogen compounds in growing pig barns.
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Exposure to ammonia and particles: how to prevent and protect workers in pig farms from respiratory risks?
N. Guingand?, S. Lagadec?, C. Depoudent?, J. Kerdoncuff?, D. Bellanger3, L. Leroux3, P. Lecorguille4, C. Delaqueze?,
V. Legall*

!'Ifip, bd du Trieux, 35740 PACE, France, 2 Chambre d'agriculture de Bretagne, rue Maurice Lannou, 35042
RENNES, France, 3 Chambre d'agriculture des Pays de la Loire, rue André Brouard, 49105 ANGERS, France, 4
MSA, rue d'Enghien, 75010 PARIS, France

People working in pig farms are exposed to concentrations of ammonia (NH3) and particles that can cause re-
spiratory problems such as coughing, asthma or bronchitis. To limit this, two categories of measures can be
implemented: the preventive one aimed at reducing the concentrations of pollutants in the air and the protective
one to protect workers. The lack of information on these measures prevents their implantation on the ground. The
objectives of this study are (1) to identify the preventive measures applicable in farms and the protective measures
available on the market and (2) to evaluate them (effectiveness, ease of implementation, cost). The preventive
measures were identified via a review of the scientific literature (102 references) and surveys of 13 breeders and
employees. The protective measures available on the market were identified by carrying out research with the
main suppliers of respiratory protection masks and through discussions with MSA preventers. The means of
prevention and protection best suited to pig farms were selected using a multi-criteria grid and the opinion of
breeders. At the end, 60 preventive measures have been identified (human: 9, organizational: 23, technical: 28).
Eighteen protective measures have been selected and evaluated in breeding conditions: Technical sheets have
been written per measure (preventive and protective ones) including its principle, an associated price range as well
as all of the evaluation criteria identified. Opinions of breeders and the experts of the project have been integrated
to these sheets. The availability of these technical sheets to pig farmers should help provide them the necessary
information to encourage them to better integrate air quality and occupational exposure in their working condi-
tions. The next step of the project is the development of a smartphone application allowing farmers to assess the
air quality in their buildings and find appropriate prevention and protective solutions.

Session 79 Theatre 8

Pig growth, body composition and nutrient balance with local protein sources no mineral

phosphate, but with amino acid and phytase supply

P.Lin'2, M. Tretola’, L. Pinotti2, G. Bee', P. Schlegel’

1 Agroscope, Tioleyre, 1725 Posieux, Switzerland, 2 University of Milan, Via dell’Universita, 26900 Lodi, Italy

Formulating diets for growing pigs that are low in protein (CP) and phosphorus (P), with minimal use of imported
protein-rich feedstuffs and mineral phosphates (MP), while meeting digestible amino acid (dAA) and phospho-
rus (dP) requirements, is a challenge for sustainable pig production. This study formulated grower (40 kg) and
finisher (60 kg) diets using local protein sources and no MP and evaluated effects on growth, body composition
and nutrient balance. Forty-eight Swiss Large White pigs (12 blocks of four female or castrated male littermates)
were housed in one pen and assigned to 4 iso-energetic ad libitum fed diets: Control (C), N-, P- and NP-. In N-,
soybean meal was replaced with more rapeseed cake, protein beans and with five additional limiting synthetic AA
to minimize CP, while maintaining dAA levels as in C. In P-, MP was removed and Ca:dP was maintained as in
C by adjusting CaCO3. Diet NP- combined both N- and P-. All diets included 500 FTU/kg of microbial phytase.
Compared to C, N- diets contained 3% (grower) and 0% (finisher) soybean meal with 140 g/kg (-10%) and 116
g/kg (-15%) CP; P- diets had 3.4 g/kg (-20%) and 3.0 g/kg (-22%) P. Daily individual feed intake and BW at the
start, diet change, and end were recorded. Nutrient excretion was calculated by subtracting nutrient intake from
body accretion, determined via dual X-ray absorptiometry at the start, diet change, and end. Statistics included
sex, N and P effects and their interactions. No interactions between N- and P- were observed (P>0.05). Overall,
growth performance remained unaffected. Body composition remained unchanged across diets, except for re-
duced (P<0.001) bone mineral content and density (-8% at diet change, -6% at end) in P-. N and P excretion were
reduced (P<0.01) in grower and finisher periods by N- and P-, respectively, leading to overall reductions of 20%
N and 25% P. These findings show that formulating diets without imported protein sources and MP successfully
minimized N and P excretion while maintaining growth and lean tissue composition. Further research is needed
to optimize microbial phytase supply in MP-free diets to mitigate bone demineralization.
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Association between litter of birth traits and sow longevity
J. A. Calderén Diaz', J. Camp Montoro!, E. Parlato’, S. Casiro!, I. Huerta!, C. Lewis!
1 PIC, C/Pau Vila, 22 2, 08174 Sant Cugat del Vallés, Spain

This study aimed to investigate possible associations between sow longevity and litter of origin traits. Data used
was collected between 2019 and 2023 in 11 European L03 PIC commercial multipliers. Lifetime performance
records were available on 44909 females. Data included females” dam parity [i.e. primiparous (n=30144, PP)
vs. multiparous (n=14765, MP)], litter of origin total born (TB) and born alive piglets (BA), and percentage of
females selected as replacement gilts from each litter. For each female, parity at removal (i.e. PO to P3+), and
removal reasons were available. Data were analysed via univariable Cox regression survival models with con-
temporary group (i.e. farm, year and month when entering the herd) included as random effect. Females born
from PP sows were more likely to be removed before P3+ (HR=1.17, CI=1.10-1.25, P<0.0001) and were more
likely to die due to health (HR=1.54, CI=1.27-1.87, P<0.0001) and leg (HR=1.42, CI=1.13-1.78, P=0.003) issues
when compared with females born from MP sows. Higher TB and BA were associated with improved longevity
(P<0.0001) likely due to higher selection intensity. Indeed, a decreased relative risk of death was observed when
selection intensity increased. Results suggest that special attention should be given to gilts born from gilts during
their developmental period to improve their longevity. Results also highlight the importance of maximising gilt
selection options. Further research is necessary to understand the biological mechanisms behind the associations
observed in this study and their practical implications in terms of genetic lag and farm profitability.

Session 79 Theatre 10

Metabolomics identifies novel biomarkers for fat deposition, feed efficiency and growth in Italian

Large White pigs

F. Bertolini’, M. Bolner?, S. Bovo!, G. Schiavo!, P. Zambonelli', M. Gallo?, M. Cappelloni?, L. Fontanesi'

1 University of Bologna, Dept. of Agricultural and Food Sciences,, Viale G. Fanin 46, 40127 Bologna, Italy, 2
Associazione Nazionale Allevatori Suini, via Nizza 53, 00198 Roma, Italy

The Italian heavy pig sector relies on key traits that need optimization: feed efficiency, as pigs are slaughtered at
a heavier weight; growth, as they have a minimum slaughter age; and the right fat proportion, since their meat
is used for high-quality dry-cured hams. Advances in omics suggest that plasma untargeted metabolomics may
provide biomarkers to improve evaluation accuracy. This study analyzed over 700 Italian Large White pigs, with
random residuals extracted from genetic indexes routinely collected for selection. Pigs were grouped into five
pools based on the trait of interest: feed conversion ratio (FCR), average daily gain (ADG), backfat thickness
(BFT), lean cut (LC), and ham weight (HW). Machine learning, including the Boruta algorithm, identified dis-
criminant metabolites associated with these traits. The SNP-based heritability of key metabolites was estimated
using GEMMA. Boruta analyses detected 8 to 26 discriminant metabolites per trait, with only partial overlap. The
most common were sphingomyelins, leucine-, isoleucine-, valine-, and tyrosine-derived metabolites. The highest
metabolite overlap was found between HW and LC, sharing ~50%, especially amino acids. The average heritabil-
ity was 0.25(0.11), with three metabolites exceeding 0.5. These findings highlight the trait interplay and demon-
strate metabolomics’ potential in identifying biochemical markers for growth, feed efficiency, and fat deposition.
Such metabolites could enhance selection precision for high-quality dry-cured ham production. The research was
supported by the Italian PRIN2022 project FEEDTHEPIG, funded by the European Union — NextGenerationEU
under the National Recovery and Resilience Plan (PNRR) — Mission 4 Education and research — Component 2
From research to business — Investment 1.1 Notice PRIN 2022 PNRR (DD N. 1409 del 14/09/2022), proposal
code P2022FZMJ9 — CUP J53D23018310001.
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Rethinking boar taint and quality detection towards a more sustainable pig production

L. Morgan', M. Font-I-Furnols?, N. Panella-Riera2, R. I. D. Birkler?

1 PigO FoodTech, 71 Hagfen, 7079500 Qidron, Israel, 2 IRTA-Food Industries, Camps i Armet, 17121 Monells,
Spain

Raising entire males is the most profitable, sustainable, and animal welfare-friendly approach to growing pigs.
However, the main obstacle to entire male pig production is the lack of an efficient, on-line solution for sorting
tainted meat at the abattoir. Currently, the human nose is the most common method used, but it suffers from issues
of subjective accuracy and challenges in maintaining trained employees. The objectives of this study were to
examine the potential of a new system (advanced optics and Al) as an on-line method for detecting boar taint and
other quality measures; assess human performance; and determine whether meat quality is affected by higher lev-
els of boar taint metabolites (Androstenone and Skatole). Entire males at three commercial abattoirs (n=20,000)
were sorted by human nose on-line, as well as 133 male pigs were evaluated by human nose laboratory at IRTA’s
research abattoir. Of which, 400 positive samples and 400 negative samples were sent for laboratory analysis of
Skatole and Androstenone. Advanced optics and Al demonstrated promising potential for on-line sorting of meat
for boar taint and other meat quality measures, with models showing accuracy ranging from 90%-100% compared
to chemical analysis and common scaling methods. Human nose results, in comparison to laboratory analysis
for Androstenone and Skatole, differed between locations and methods; sensitivity: 50.2%-90.3%; specificity:
48.1%-90.4%. No meaningful significant differences in meat quality were observed between tainted and untainted
meat. These results highlight the complexity of using the human nose as a method and the importance of adopting
an objective sorting method. This may be a direction for a future of raising entire males as an alternative to sur-
gical castration. Part of this work received funding from PIGWEB, the European Union’s Horizon 2020 research
and innovation programme under grant agreement No. 101004770.

Session 79 Theatre 12

Towards an automated analysis of climatic influences on outdoor area usage by fattening pigs

D. Debiasi', S. Kister!, U. Hone!, M. Wutke', J. Wahmhoff!, M. Filipiak?, S. G6tz3, I. Traulsen!

I Kiel University, Institute of Animal Breeding and Husbandry, Olshausenstr 40, 24098 Kiel, Germany, ? Johann
Heinrich von Thiinen Institute, Institute of Agricultural Technology, Bundesallee 47, 38116 Braunschweig,
Germany, 3 University of Veterinary Medicine Hannover, Institute for Animal Hygiene, Bischofsholer Damm 15,
30559 Hannover, Germany

In organic farming and in various national animal husbandry certification programs, access to outdoor areas
is mandatory for fattening pigs in the EU. The benefits associated with the provision of outdoor areas include
the expansion of functional areas and the interaction with diverse climate stimuli and can therefore contribute
to animal welfare. The aim of this study is to automatically deduce activity or resting behavior of the animals,
throughout a continuous animal detection and a posture classification process. The data used to investigate the
pigs” usage of these areas is collected through the TiPP — “Transparency in Pig Production” project. A total of
336 pigs are analyzed over two fattening periods between December 2024 and July 2025 on a pig farm in Lower
Saxony, Germany. The pigs are housed in two compartments, each with two pens and pen-specific outdoor access.
To monitor the outdoor usage, four cameras have been installed both indoor and outdoor. The analysis is carried
out by two successive convolutional neural networks, trained with YOLOv11. The first model detects pigs in
the outdoor area, while the second model classifies the behavior of each pig into activity (“not lying”) or resting
(“lying”) behavior. First preliminary results, compared to a manual time sampling have highlighted the positive
performances of the model (precision: 0.95, recall: 0.96, F1-score: 0.95). The next stages of this study will include
additional information in form of climate data to extend the current results of the behavioral analyses and provide
information on how climate conditions can affect the behavioral preference of pigs. Furthermore, the results could
also be used to control and/or improve the design of functional areas in the pen and the outdoor area. This project
is supported by the funds of the Federal Ministry of Food and Agriculture (BMEL) (grant number 2823ZR016).
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Effect of supplementary water provision to weaned piglets on performance and behavior

B. Garré'2, J. Defoort?, M. Aluweé!, D. Maes?

I ILVO, Burgemeester van Gansberghelaan 119, 9090 Melle, Belgium, > Ghent University, Salisburylaan 133,
9820 Merelbeke, Belgium

Piglets that do not consume enough water are at a higher risk of dehydration, which negatively affects solid feed
intake. The present study evaluated the effect of additional water supplementation for 7 days after weaning on
growth, and water and feeding behavior of weaned piglets. A total of 954 TN70 x Rattlerow Seghers Maximus
piglets were housed into two identical compartments according to sex. One compartment contained 16 pens: 7
control (C) and 7 test pens (T) with 35-36 piglets per pen, and 2 pens housing each 20 smaller or less viable piglets
(S). In all pens, drinking water was provided by a nipple (7 per pen; flow rate 0.7 Lit/min). In test pens additional
water was provided one week after weaning using a clickfeeder which was refilled twice a day up to 7 liters.
The piglets were weighed at pen level on day 0 (weaning day), 7, and 42, with the S-piglets excluded from the
weighing on day 42. The usage of the feeding trough, standard and additional water supply was monitored (min/
day/piglet) in two pens per compartment (1 C and 1 T) using a Dahua and Copeeks camera system. Daily feed and
water intake were indirectly measured based on the administered amounts from day 0 to 42. No significant differ-
ences in daily growth (g/d) were observed between C and T piglets, both from day 0 to 7 (C: 96, T: 88, p > 0.05)
and from day 0 to 42 (C: 373, T: 382, p > 0.05). Piglets from group T were using the clickfeeder for an average
of 25 min on day 0, gradually decreasing to 6 min on day 7, while using the standard water supply less frequently
during this period compared to group C (C: 7.5 vs T: 5 min/day). The latter trend was also observed during the
week after the clickfeeder was removed (C: 5 vs T: 4 min/day). However, the overall water intake (Lit/day) was
similar between treatments from day 0 to 7 (C: 0.7, T: 0.7) and day 0 to 42 (C: 1.7, T: 1.6). Daily feed intake (g/d)
also showed minimal numerical differences between treatments from day 0 to 7 (C: 243, T: 254) and day 0 to 42
(C: 606, T: 579). In conclusion, in the present farm, providing additional water in a clickfeeder one week after
weaning had no significant effect on piglet growth and appears to have little impact on water and feeding behavior.

Session 80 Theatre 2

Evaluation of the attractiveness of an alfalfa ball and its effectiveness in interrupting post-weaning
tail-biting episodes

D. Coulmier?, A. Poissonnet!, V. Courboulay’

1 [FIP, Domaine Motte Vicomte, 35651 LE RHEU, France, ? Désailis, Mont Bernard, 51000 CHALONS EN
CHAMPAGNE, France

An experiment was conducted to assess the attractiveness of a high-density dehydrated alfalfa ball weighing 20 kg
(Luzapeak©, referred to as BL) and its effectiveness in preventing or interrupting episodes of tail biting. The trial
took place in two post-weaning rooms, each consisting of 16 pens with 10 pigs. The experimental design involved
a two-factor cross: the type of enrichment, comparing BL (CL treatment) to a suboptimal object commonly used
in farms (compressed organic material chew disc, CS treatment), and the tail length, either full tail (QE) or docked
tail (QC). To test the effectiveness of BL in interrupting a tail-biting episode, an intervention protocol was defined
for the CS condition in case of tail biting: additional enrichment in the form of either BL or a natural material rope
was provided. The analysis of variance did not show any significant differences in zootechnical performance be-
tween the CL and CS conditions. BL was significantly more attractive than the provided discs and chains. Among
the nine occurrences of tail-biting, height of them were in the CS treatment, and only one in the CL treatment. BL
appears to be an interesting enrichment material for preventing and interrupting tail-biting episodes, and further
trials should be conducted to validate this hypothesis.
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Facial expressions of lactating sows reveal greater well-being and more appeased situations in pen

than in crate

N. Barry?, J. Bailly2, W. Hebrard?, L. Rydhmer3, L. Canario’

! INRAE, GenPhySE, Université de Toulouse, INPT, 313226 Castanet-Tolosan, France, 2 INRAE, Animal Genet-
ics, Le Magneraud, 17700 Surgeres, France, 3 SLU, Animal Biosciences, Quantitative Genetics and Breeding,
750 07 Uppsala, France

Facial expressions can reflect an animal’s emotional responses to disturbances in its physical environment. This
study involved 12 Large White sows, each reared in two different conditions during 2 successive farrowings and
lactations, in a crate (CB) at third parity and then in a pen (CL) at fourth parity ; they had experienced each con-
dition at the previous parities. In each condition, their reactions to highly predictable (feeding) and unpredictable
but known events (iron injection, weaning) were measured by 2 methods for image production, facial images
(N=240 CB and 210 images in CL taken) with a digital camera by a single operator before/after each event, and
image extraction from video records to cover the +/-10 min period around 2 to 3 feeding events per sow (N=2090
in CB and 2325 in CL at ~18 d after entrance). Each image was annotated by a single observer. Uni-trait binomial
logistic models correcting for the random effect of the sow were applied to explain head position, ear orientation,
eye opening and mouth opening, the presence of tears and the presence of mouth drooling. Compared with crate,
sows in the loose condition had their heads up (image: 72.9% vs. 65.2%), their ears flapped (left ear: image 44.0%
vs. 14.9% / video 26.2% vs. 22.4%, P=0.02), and more marked symmetry of the ears (video: 70.2% vs. 54.5%;
P=0.0001) and eyes (95.5% vs. 89.1%; P=0.002); they were actively anticipating meals and showed a decrease
in attention after meals. In the blocked condition, the sows showed signs of increased vigilance as compared to
blocked sows, such as ears pricked up in various events (image: 75.6% vs 46.1%) or backwards at mealtime (34%
vs 22%) and eyes more open (image: 55.7% vs 31.9% P<0.001) and more mouth drooling before meals. A mul-
tivariate analysis to integrate the different facial features into the different responses and better characterise sow
variation is currently underway. Facial expressions can be used to decipher the emotional state and mood of sows.

Session 80 Theatre 4

Impact of cleaning and disinfection protocol on health and performance in French pig farms

E. Vanbergue'3, C. Lachevéque3, P. Y. Conan’, C. Cador'23

! Cooperl, CGE, ZI 7 rue de la jeannaie, 22400 Lamballe, France, 2 Cooperl Innovation SAS, ZI 7 rue de la
Jjeannaie, 22400 Lamballe, France, 3 Farmpro, 64 Parc d'activité carrefour de Penthiévre, 22640 Plestan,
France

Technical and economic performance are directly affected by biosecurity and hygiene practices in pig farming
(HURNIK 2005, CORREGE, 2011). Good cleaning and disinfection practices reduce the sanitary load in the
rooms, thereby reducing the risk of diseases and clinical signs impacting zootechnical performance (GBPH,
2023). To our knowledge, there is no recent study of the impact of the cleaning and disinfection protocol on the
performance and health of pigs based on data collected in the field. For the year 2023, technico-economical per-
formance, technical performance of the Pass Cheptel software, carcass data at slaughterhouse and Pig Connect
audit results were collected from 598 farms in western France and cross-referenced with the results of an annual
compliance audit. Farms carrying out a complete cleaning and disinfection protocol (soaking, washing, detergen-
cy, rinsing, disinfection, drying) have a higher (61.54% vs 61.35%, p<0.05) and more homogeneous (p<0.05)
muscle ratio than those using an incomplete protocol (at least one of the steps is not followed). This difference
can be linked in particular to active drying (complete protocol: 61.56% vs incomplete with drying: 61.42% vs
incomplete without drying: 61.35%, p<0.05). The farms using a complete protocol also tend to have a reduced
technical 8-115kg FCR (p=0.098). Farms with a complete protocol have fewer total seizures (0.18% vs 0.27%,
p<0.05), fewer seizures for respiratory reasons (0.34% vs 0.43%, p<0.05) and fewer seizures for joint reasons
(1.32% vs 1.83%, p<0.05) at slaughter. Farms that carry out active drying during their protocol also have fewer
total seizures (complete protocol: 0.17% vs incomplete without drying: 0.28%, p<0.05) and fewer seizures for
joint reasons (complete protocol: 1.15%, incomplete with drying: 1.35% vs incomplete without drying: 1.85%,
p<0.05) at slaughter. This study validates the impact of a complete cleaning and disinfection protocol on the
technical and economic performance of farms. It encourages farmers to be aware of the need to comply with all
the steps of the protocol.
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Impact of PRRSV and Streptococcus suis co-infection on the respiratory microbiome and mortality in piglets
D. Schokker?, S. Commandeur?, S. Van Hemert!, N. Stockhofe-Zurwieden’
! Wageningen Bioveterinary Research, Houtribweg 39, 8221 RA Lelystad, Netherlands

Severe respiratory and systemic diseases still occur in pig husbandry, posing ongoing challenges for veterinarians
and farmers. Porcine reproductive and respiratory syndrome virus (PRRSV) and Streptococcus suis (S. suis)
are critical pathogens in swine, and their co-infection can result in severe respiratory and systemic disease. The
objective of this study was to explore the changes of the respiratory tract microbiome of piglets with or without
a co-infection by PRRSV and S. suis. The study involved infecting either conventional piglets or Cesarean-De-
rived Colostrum-Deprived (CDCD) piglets. Within each Three groups were made: Control, S. suis infection,
and PRRSV with S. suis co-infection. The respiratory tract microbiota was characterized using a metagenomic
approach, including four tissues: nasal, tracheal, tonsillar, and pulmonary. The comparison of conventional to
CDCD background revealed differences in the ‘baseline’ microbiomes. In addition, the S. suis exposure group
compared to control, showed a dysbiosis and decreased resilience, leading to overgrowth of S. suis. Moreover,
the presence of PRRSV worsened these effects on the microbiome. Co-infected piglets with CDCD background
showed increased mortality rates, compared to conventional background piglets in the co-infected group. These
findings were corroborated by data on presence of pneumonia. This study underscores the intricate relationship
between microbial dysbiosis, viral co-infections, and host immunity.

Session 80 Theatre 6

Exploring the effects of dietary amino acids levels on the behaviour and performance of pigs

E. Hewett':2, L. Zaragoza3, C. Lewis?, J. Houdijk', A. Wilson2, S. Turner!

' SRUC, King's Buildings, EH9 3JG Edinburgh, United Kingdom, 2> University of Edinburgh, RDSVS, EH25
9RG Edinburgh, United Kingdom, 3 PIC, Hendersonville, 37075 Tennessee, United States, 4 PIC, Sant Cugat
del Valles, 08174 Barcelona, Spain

In this study, we determined the effects of varying dietary lysine (Lys) (first limiting amino acid (AA) in most pig
diets) and tryptophan (Trp) (primary precursor to serotonin) levels on the social behaviour and performance of
growing pigs, using commercially relevant levels of AAs on a commercial farm. 2,293 PIC Camborough® bar-
rows (mean start weight 11.87 = 1.35 Kg) were used in a randomised complete block design (block = wean date
and weight) with a 2x3 factorial arrangement of feeding treatments: 1) Standardised ileal digestible Lys levels at
100% (HL) or 80% (LL) of PIC Lys requirement at the average point of the feed phase, and 2) Trp:Lys ratio of
0.210 (HT), 0.185 (MT) or 0.160 (LT). Pigs were randomly allocated across the 6 treatment combinations over 3
start dates (wean dates). Pig behaviour and skin lesions were recorded for 10 weeks. Feed intake and weight gain
were recorded. Only ear lesions (EL) occurred frequently enough for analysis. LL pigs showed more ear biting be-
haviour than HL pigs (p=0.032, LS mean = 0.114 and 0.093 ear bite behaviours/observation days). Lys and score
week interacted on the number of pens showing ear lesions (p<0.001), HL pigs showing lower incidences of EL at
score weeks 1 & 7. Lys and Trp:Lys (p=0.030) and Lys and score week (p=0.010) interacted on the number of pens
showing severe ear lesions (SEL). Pigs on HL/MT and HL/LT had lower incidences of SEL and incidences of SEL
increased more rapidly over time for LL pigs, resulting in higher incidences of SEL for LL pigs at score week 7.
Treatment interacted with feeding phase on ADFI (p<0.001), ADG (p<0.01) and FCR (p<0.001), with pigs on the
LL/LT diet performing poorest compared to other treatments. Results suggest that low lysine levels increased ear
biting behaviour and that diets low in both Lys and Try:Lys negatively impact performance. Tail biting was not
common in this population, but the potential remains for Lys levels to affect this (and other) behaviour in other
populations and so deserves further exploration.
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Effects of protease supplementation on growth performance and intestinal function in weaned

piglets fed low digestible protein sources

G. Tactacan’, L. Lahaye', O. Babatunde’

! Jefo Nutrition Inc., Research and Development, 5020 Jefo Avenue, PO Box 325, J2S 7B6 Saint Hyacinthe, Canada

The present study investigated the impact of dietary fermentation extract supplementation on the growth performance
and intestinal function of weaned piglets fed a diet containing high levels of low digestible protein sources compared to
a standard commercial piglet diet. A total of 180 weaned piglets (21 days old, Duroc x Large White x Landrace cross-
breeds) with an initial body weight (BW) of 6.27 + 0.45 kg were randomly assigned to three dietary treatments: (1) a
standard commercial positive control (PC) diet containing 22.2% soy protein, 5% whey protein, and 3% fish meal; (2)
a negative control (NC) diet with 30.1% soy protein, omitting whey protein and fish meal; and (3) the NC diet supple-
mented with 0.02% fermentation extract (NC + FE). The diets were formulated to be iso-nitrogenous and iso-caloric
and were pelleted under conditions of 0.4 MPa and 75°C. The experiment followed a completely randomized design
with six replicate pens per treatment, each pen containing 10 piglets. Statistical analysis was performed using one-way
ANOVA, with differences between means assessed by Duncan’s Multiple Range Test (P<0.05). Feeding the NC diet,
which contained high levels of low digestible protein sources, significantly reduced (P<0.05) final BW, average daily
gain (ADG), and average daily feed intake (ADFI) by 3.1%, 8.2%, and 5.2%, respectively, compared to piglets fed the
PC diet. Additionally, the NC diet significantly increased (P<0.05) the feed-to-gain ratio and incidence of diarrhea by
3.4% and 88.3%, respectively. However, fermentation extract supplementation in the NC + FE diet restored final BW,
feed-to-gain ratio, and diarrhea incidence to levels similar to those observed in the PC group, while ADG and ADFI
improved (P<0.05) by 4.6% and 4.3%, respectively. Regarding intestinal function, piglets fed the NC diet exhibited sig-
nificantly lower (P<0.05) duodenal villus height, crude protein digestibility, and gene expressions of duodenal peptide
transporter PepT1 and jejunal amino acid transporter b0,+AT compared to PC. Additionally, blood urea nitrogen and
diamine oxidase concentrations were significantly higher (P<0.05) in the NC group. However, fermentation extract sup-
plementation in the NC + FE group reinstated these parameters to levels comparable to PC, indicating improvements
in intestinal development, protein digestibility, and nutrient transport efficiency. In conclusion, fermentation extract
supplementation in diets containing high levels of low digestible protein sources mitigated negative effects on growth
performance and intestinal function in weaned piglets. These findings highlight the potential of dietary fermentation
extract in improving nutrient utilization and piglet health, supporting its use in swine nutrition.

Session 80 Theatre 8

Effect of lauric acid on sow and piglet performance pre- and post-weaning
X. Benthem De Grave!, X. Guan’, F. Molist!
I Schothorst Feed Research, Meerkoetenweg 26, 8218 NA Lelystad, Netherlands

This study evaluated the effects of dietary supplementation with lauric acid (GoNutri Protect from Golden Agri)
in sows and monoglycerides of lauric acid (GML) (GoNutri Protect Xtra from Golden Agri) in weaned piglets. A
total of 50 sows (parity 2—6) were randomly assigned to one of two dietary treatments from day 100 of gestation
until weaning: (1) a negative control (NC) and (2) NC supplemented with 2 kg/T lauric acid (GoNutri Protect
from Golden Agri). Regardless of dietary treatment, sows farrowed an average of 19.1 total-born piglets and 17.8
live-born piglets, with an average live-born birth weight of 1,421 g. While lauric acid supplementation did not
affect litter size at birth, it resulted in heavier piglets (+64 g, P=0.08) and increased total litter weight (+2.1 kg,
P=0.05). Additionally, lauric acid improved litter vitality at birth (P=0.07), although mortality within the first 24
hours post-birth was higher in the lauric acid group (+3.5%, P=0.02). Pre-weaning performance was assessed
after standardizing litters to 13—15 piglets. Piglets had an average weaning weight of 9.2 kg at 30.7 days of age,
with a pre-weaning mortality rate of 8.2%. No significant differences in weaning weight, litter weight, or overall
pre-weaning growth were observed between treatments. In the post-weaning phase, 72 piglets were selected and
remained within their maternal treatment groups. They were fed either an NC diet or NC supplemented with 3
kg/T GML(GoNutri Protect Xtra from Golden Agri). A tendency for higher average daily feed intake (ADFI)
during the first two weeks post-weaning was observed in the GML group (P=0.07), leading to numerically higher
average daily gain (ADG). Feed conversion ratio (FCR) and faecal consistency scores did not differ between
treatments. These findings suggest that dietary lauric acid may enhance birth weight and early vitality but does
not impact overall pre-weaning growth and survival, while GML supplementation may support higher feed intake
and growth post-weaning.
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Impact of dietary electrolyte balance on lactating sow performance, inflammation, and gut integrity
under heat stress

J. Y. Mun’, A. Hosseindoust’, H. Tajudeen’, P. Neves Silvestre’, S. D. Choi', J. S. Kim'

I Kangwon National University, Animal Industry Convergence, 1, Kangwondaehak-gil, 24341 Chuncheon-si,
South Korea

Heat stress is a major challenge in lactating sows, as it negatively affects feed intake, milk production, immune
function, and overall reproductive performance. One potential nutritional strategy to mitigate these adverse effects
is the optimization of dietary electrolyte balance (dEB), which regulates acid-base homeostasis and thermoregu-
latory responses. This study aimed to evaluate the effects of different dEB levels on lactating sow performance,
thermoregulation, inflammatory and oxidative stress markers, and gut integrity during peak summer heat stress
conditions. A total of 40 lactating sows were assigned to four dietary treatments with varying dEB levels (230,
250, 270, and 290 mEq/kg). Increasing dietary dEB levels during heat stress linearly increased (p < 0.05) aver-
age daily feed intake during lactation and improved (p < 0.05) piglet weaning weight. Blood pH decreased (p
< 0.05) linearly with rising dEB levels, while hair cortisol content showed a decreasing trend (p=0.09). Blood
concentration of IL-1p tended to decrease (p = 0.071) with increasing dEB levels, and IL-10 showed a tendency
to peak (quadratic, p = 0.066) at 250 mEq/kg before declining. Behavioral analysis showed a quadratic response
(p <0.05) in standing behavior, peaking at 250 mEq/kg, while position changes decreased (p < 0.05) linearly with
increasing dEB. Beta diversity analysis revealed significant differences in unweighted UniFrac PCoA between
270 and 290 mEq/kg dEB groups. The abundance of actinobacteriota phylum tended to decrease (p=0.084) lin-
early, however, the abundance of major phyla including firmicutes, bacteroidota, spirochaetota, planctomycetota,
and proteobacteria were unaffected. The abundance of bacteria at family and genus level was not changed. In
conclusion, a dEB level of 270-290 mEq/kg appears to be the most beneficial for maintaining sow performance
and piglet growth during heat stress conditions.

Session 80 Theatre 10

Effect of a sensory functional feed additive on the behavior and feed consumption of piglets at weaning
E. Arnaud’, A. Auvray’, J. F. Gabarrou’
I Laboratoires Phodé, 8 Avenue de la martelle, 81150 Terssac, France

At weaning, piglets experience various challenges which can lead to reduced feed intake. The aim of this trial was
to investigate the effects of a new functional feed additive on piglets’ behavior and feed intakes at weaning. The trial
was conducted in a French commercial farm. A total of 528 weaned piglets (27 days old) from 4 batches were divided
in 2 experimental treatments: 1) Control, standard pre-starter feed, 2) Control feed + a novel feed additive (blend of
functional aromas and a novel core) included at 350 g/tonne of feed from weaning (d.0) to d.14 post-weaning (pw).
Piglets were blocked by sex and weight at weaning. Piglets were housed in pens of ~33 pigs and were monitored
according to the farmer’s practices. Piglet feed intakes were recorded by pen from d0 to d14 pw. Four pens per treat-
ment and per batches (16 in total) were filmed from dO to d1 pw. The cameras used were GoPro and the videos were
analyzed using BORIS free software with a blind observer. Behavior was analyzed for 6 hours (4 hours after weaning
and 2 h at 24 hours after weaning) every 30 seconds via a group scan sampling using a previously established etho-
gram. A total of 720 behaviors were scored per pig per pen. Data were analyzed using a Chi-square test and Anova
in Jamovi free software. Time budgets were made on pigs’ activity period. Time budgets were significantly different
between the two groups (P-value<0.05). The differences were as follows: during the 6 hours of observation, piglets
receiving the additive spent a lower percentage of time lying down compared to control piglets (48 vs 56%, P-val-
ue<0.001), piglets receiving the additive spent a higher percentage of time eating and rooting compared to control
piglets (26 vs 17%, P-value<0.001 and 2.1 vs 1.8%, P-value<0.05, respectively). Time budgets were not significantly
different for the following parameters: fighting, walking and interacting with an object/pig (P>0.05). In addition,
additive supplementation increased the average daily feed intake per pig from dO to d14 pw by 4.2% compared to
control piglets. In conclusion, supplementing weaned piglets with a feed additive based on functional aromas and a
novel core can increase feed intake pw and feeding behaviors during this challenging time.
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Towards a comparative approach on animal and plant parasitology: assessing convergences and
perspectives and preparing an international symposium

L. Zenner!, G. Marliac?, O. Fernandes3, G. Brunschwig#

! VetAgro Sup, UMR 5558 LBBE, 1 avenue Claude Bourgelat, 69280 MARCY L'ETOILE, France, ? VetAgro Sup
- INRAE, UMR GDEC,, 89 avenue de I’Europe,, 63370 LEMPDES, France, 3 UNESP - FCAV, Applied Ecology
Laboratory, Department of Plant Health, 14884-900 JABOTICABAL, Brazil, 4 VetAgro Sup - INRAE, UMR
Herbivores, 89 avenue de I’Europe, 63370 LEMPDES, France

Despite their major impact on human, animal and plant health, research on animal and plant parasites or pests still
largely follows separate paths. However, these parasites share many physiological, biological, genetic and molecular
commonalities. Comparative parasitology, as an emerging discipline aimed at exploring the similarities and differ-
ences between animal and plant parasites or plant pests, opens up new perspectives by bringing these two worlds
together. Comparing the mechanisms of host-parasite interactions in plants and animals allows the identification of
new therapeutic targets and integrated control methods. Thus, comparative approaches and interdisciplinary collabo-
rations are essential to advance our overall understanding of parasitism. First result based on bibliography underline
the potential of this One Health approach. So, we started an international Brazil-France project which one aim is to
organize a symposium in Lyon in 2026 to foster dialogue between animal and plant parasitologists or plant pests’
specialists around conceptual convergences, methodological opportunities and common perspectives in both disci-
plinary fields. This symposium could focus on: mechanisms of host-parasite interactions, ecology and evolution of
specificity, community dynamics, parasitism and life history traits, new diagnostic and control tools. We, therefore,
invite specialists interested to join forces to: 1-Identify common research questions and barriers to overcome; 2-Set
up collaborative projects and funding applications; 3-Conduct work crossing approaches and models; 4-Supervise
interdisciplinary internships; and 5-Contact us to participate in the symposium preparation. In the short term, these
collaborations will allow a fruitful sharing of concepts and methods. In the longer term, they will lay the foundations
for integrative research opening up major perspectives in fundamental and applied parasitology.

Session 80 Theatre 12

Reframing salivary oxytocin as a biomarker: a bibliometric analysis of research trends, theoretical
frameworks and future directions

C. Winters', S. E. Ulbrich', S. Goumon’

1 ETH Zurich, Animal Physiology, Institute of Agricultural Sciences, Universitdtstrasse 2, 8092 Ziirich, Switzer-
land

Salivary oxytocin is proposed as a non-invasive biomarker for positive emotions and welfare. The assumption is
that peripheral oxytocin reflects central release and can objectively quantify sociality and well-being. This aligns
with early, optimistic theories of oxytocin’s prosocial and stress-reducing effects, yet decades of research have
challenged the universality of these claims. The salivary oxytocin field largely adopted this perspective, despite
growing evidence that oxytocin’s effects are highly context-dependent and shaped by individual and environmen-
tal factors. This study presents a bibliometric analysis of 322 publications in humans and farm animals to examine
the evolution of salivary oxytocin research, including publication trends, citation patterns, and keyword evolution.
Our findings indicate that: (1) Early theoretical assumptions about oxytocin’s prosocial and stress-reducing effects
continue to shape the field, especially in livestock, despite evidence for broader physiological roles; (2) Limited
integration between human and animal research persists, despite oxytocin’s evolutionary conservation; and (3)
Methodological challenges remain a key concern, yet inconsistencies are often attributed to measurement limita-
tions rather than a re-evaluation of theoretical frameworks. These patterns have implications for animal welfare
research, where salivary oxytocin is increasingly used as a welfare indicator. The current approach may oversim-
plify the oxytocin-welfare relationship, reinforcing a unidimensional interpretation of oxytocin as a marker of
positive affect. Instead, we propose a broader framework viewing oxytocin as an indicator of adaptive capacity,
reflecting physiological and behavioral responses to social and environmental challenges. Our findings highlight
the need for greater theoretical integration, methodological refinement, and interdisciplinary collaboration to ad-
vance salivary oxytocin research. Future studies should move beyond traditional prosocial narratives and consider
oxytocin’s complexity and context-dependent nature when evaluating its potential as a biomarker.
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Domains of greatest threat to welfare and potential best practices for mitigation in rabbit farming:

results from the European Partnership for Animal Health and Welfare

C. Tolini’2, A. Miolo2, S. Rota Nodari', Z. Sudiak3, G. Aubin-Houzelstein%, E. Fabrega®, G. Xiccato?, A. Trocino?

I [ZSLER, Via A. Bianchi, 9, 25024 Brescia, Italy, 2 University of Padova, Viale dell'Universita, 16, 35020 Leg-
naro, Italy, 3 NRIAP, Sarego Street, 2, 31-047 Krakoéw, Poland, 4 INRAE, rue de I'Université, 147, 75338 Paris,
France, 5 IRTA, Torre Marimon Caldes de Montbui, 08140 Barcelona, Spain

According to EFSA, rabbits can face twenty welfare consequences under farming conditions, varying in frequen-
cy and duration based on animal category and housing system. To improve rabbit welfare, some best practices
(BP) can be adopted, but structured information is still lacking. One aim of the EU Project EUPAHW is to fill this
gap. Starting from literature search and expert opinion, welfare threats (WT) to rabbit welfare for growing rabbits,
breeding does, and kits were collected. The WT were classified into welfare domains (health, behaviour, nutrition,
mental and environment) and grouped into subcategories according to the main hazards they are linked to (e.g.,
management, housing conditions or genotype). Then, BP were identified for each WT and assigned to relevant
production systems in which they are or can be implemented. The domains that grouped a higher number of WT
were “behaviour” for growing rabbits (13/37) and “health” for kits (7/15) and breeding does (16/42). Most WT
(45/94) for all animal categories fell into the ”housing conditions” sub-category. The BP primarily addressed the
domains of Health and Behaviour but rarely mitigated more than one or two WT. As a matter of fact, few BP (1/29
for growing rabbits; 2/29 for breeding does) addressed at least three WT, namely: “reduced stocking density” for
growing rabbits, ”good climate control”, and ”good cleaning and biosecurity measures” for breeding does. For
kits, only one BP out of 14 addressed two WT; none addressed three. Overall, our results show that managing wel-
fare risks in rabbit farms is complex, but that some best practices can have an effect on several welfare domains
or subcategories, on which it would be effective to focus efforts. This work was co-funded by the EU Horizon
Europe Project 101136346 EUPAHW.

Session 80 Theatre 14

The Effect of Environmental Enrichment on Selected Physiological and Immunological Stress-Related
Markers in Dairy Goats

Y. Wein', S. J. Mabjeesh', O. Vaidenfeld', C. Sabastian', E. Bar Shira', H. Tagari’, A. Friedman’

I The Robert H. Smith Faculty of Agriculture, Food and Environment, The Hebrew University of Jerusalem,
Animal sciences, POB 12, 76100 Rehovot, Israel

Farm animals are predominantly exposed to different stressors. Lately, we developed a minimally invasive meth-
od to measure stress via blood sampling to provide a reliable marker. Here, we aimed to evaluate the effect of
brushes and stages, as an environmental enrichment to alleviate stress in goats. 24 mixed breed goats were divided
into 2 groups according to farm’s common physiological conditions (12 goats/group): milking and dry (milk-pro-
ducing and non-milk-producing, respectively). Following 28 days of adaptation period each group was exposed
to 10 days of environmental treatment (brushes and stages) or not (control) at different time points; thus, each
group was served as its own respective control. At day 10 of each treatment, blood samples were collected from
each goat and group. Gene study was done via qPCR using mRNA produced from isolated leukocytes and sero-
logical studies were done via ELISA using serum. Following the enrichment, we observed a reduction in reactive
oxidative stress metabolites, advanced glycation end products (AGEs), and their binding protein (transferrin) in
the dry goats, as determined by an ELISA. In contrast, no change in AGEs, along with an increase in transferrin
levels, was observed in the milking goats. Moreover, oxytocin levels decreased in the dry and increased in the
milking goats, while serotonin levels increased in the dry and remained unchanged in the milking goats. Addition-
ally, gene expression of the cytokines, IL-6 and IL-18, and anti-oxidative proteins, lysozyme and transferrin (in
peripheral blood leukocytes), as determined by qPCR, presented the same pattern:down-regulation in the dry or
up-regulation in the milking goats. In conclusion, a reliable methodology was developed for measuring stress due
to intensive housbandry farming in goats and to improve dairy goats’ husbandry practice. Current environmental
enrichment produced different responsiveness in goats correlated to their physiological status: beneficial effect in
dry goats, detrimental effect in milking goats.
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Microplastics in Agriculture: Linking Environmental Pollution to Animal Health Challenges

M. Bidara’, M. Speranda’, K. Zmaic', B. Popovic!, M. Pucarevi¢?, N. Stoji¢?

1 Josip Juraj Strossmayer University of Osijek Faculty of Agrobiotechnical Sciences Osijek, Vladimira Preloga
1, 31000 Osijek, Croatia, 2 Educons University in Sremska Kamenica, Vojvode Putnika 85-87, 21208 Sremska
Kamenica, Serbia

Microplastic pollution is a growing environmental concern, with increasing impacts on agricultural ecosystems
and animal health. The ECO(RE)ACT project addresses this issue by developing a strategic framework for mi-
croplastic reduction, monitoring contamination in irrigation water, soil, and animal feed, and establishing a Centre
for Microplastics to advance research and public awareness. While the project focuses on contamination pathways
and mitigation, emerging evidence suggests direct risks to animal health, requiring further study of physiolog-
ical effects. Microplastics likely enter animal systems through contaminated feed, water, and inhalation. Once
ingested, they may accumulate in the gastrointestinal tract, potentially disrupting the gut microbiome, nutrient
absorption, and immune function, increasing the risk of inflammation and digestive disorders. Additionally, mi-
croplastics can carry toxic additives and pollutants, such as bisphenols and phthalates, which may act as endo-
crine disruptors, interfering with metabolism, growth, and reproduction. Prolonged exposure could impair liver
and kidney function, disrupt lipid metabolism, and induce oxidative stress, contributing to metabolic disorders.
Microplastics have also been detected in reproductive tissues, with potential links to reduced fertility and devel-
opmental issues in livestock. These disruptions not only affect animal health and productivity but also pose food
safety concerns, as microplastics and associated toxins could enter the human food chain. Investigating the effects
of microplastics on animal physiology is crucial for understanding their long-term consequences. Through the
ECO(RE)ACT project’s cross-border collaboration, we aim to bridge the knowledge gap between environmental
contamination and animal health, providing evidence-based solutions for sustainable agriculture and food safety.

Session 80 Poster 16

Influence of different light colours on the resting behaviour of nursery piglets

T. Nicolaisen'2, F. Lohkamp3, J. Buchallik-Schregel', I. Hennig-Pauka’, C. Visscher3

! Field Station for Epidemiology, University of Veterinary Medicine Hannover, Foundation, Biischeler Strafse 9,
49456 Bakum, Germany, 2 Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour, Uni-
versity of Veterinary Medicine Hannover, Foundation, Bischofsholer Damm 15, 30173 Hannover, Germany, 3
Institute for Animal Nutrition, University of Veterinary Medicine Hannover, Foundation, Bischofsholer Damm
15, 30173 Hannover, Germany

Pigs have two types of cones in their retina (dichromats). There is evidence that they perceive colours differently
from humans. This study examined the influence of different light colours on the resting behaviour of nursery
pigs at night. In total, the colour preferences of 36 nursery pigs for resting at night were tested in an experimental
housing system in three batches (12 pigs per batch, 32 days per batch). Four resting boxes, facing each other in
a 2 x 2 experimental design, existed. Each box was illuminated with one of four tested colours at a time (blue,
green, red and yellow). The colours rotated among the four boxes every 24 hours to avoid a position bias. Video
recordings were analyzed using scan-sampling technique with 10-minute-intervals (between 06 PM and 06 AM).
Total number of pigs in a box and the individual preferences for resting behaviour were recorded. On average,
8.77 pigs rested in the boxes at each sampling point. The pigs rested in single boxes as follows (mean number of
pigs per sampling point): Box 1: 1.96; box 2: 2.04; box 3: 2.41; box 4: 2.36. The analysis of the resting behaviour
with regard to the offered colours led to the following results (mean number of pigs per sampling point): red: 2.70;
green 2.57; yellow: 2.79; blue: 0.71. Individual analysis revealed that blue-lit resting boxes were avoided by all
36 pigs. It can be concluded that pigs perceive the colour blue differently than yellow, green or red. Blue could be
perceived as bright and therefore avoided during resting behaviour. Resting under the colours yellow, green and
red seems to be more comfortable for pigs. This could be because pigs have a weaker perception of these colours.
I1lumination of pens with different colours could be used in future as a tool for structuring pens in pig husbandry.
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Effect of butyric acid salts on the intestinal permeability of weaned piglets
W. Kozera', K. Karpiesiuk?, A. Wozniakowska', U. Czarnik’, K. Dobiesz!, G. Zak?, M. Szyndler-Nedza?, A. Mucha?
I University of Warmia and Mazury in Olsztyn, ul. Oczapowskiego 5, 10-719 Olsztyn, Poland, ? National Re-
search Institute of Animal Production, ul. Sarego 2, 31-047 Krakow, Poland

An important function of the intestinal barrier is to ensure the selective permeability and transport of molecules
so that sufficient quantities of harmless components that are important for the functioning of the body enter the
bloodstream. A key role in the control of paracellular permeability is played by the apical structures of the inter-
cellular junction complex or tight junctions (Latin: zonulae occludentes, English: tight junctions — TJs), which
form a selective diffusion barrier that regulates the paracellular flow of substances according to their charge and
size. The test material consisted of a total of 24 piglets. The animals for the feeding groups were selected accord-
ing to the analogue method and divided into 4 groups. During the experiment, the piglets in the control group
received a basic mixture, while in the other groups they received the basic mixture with additives in the form of:
4000 mg/kg sodium butyrate, 2000 mg/kg encapsulated sodium butyrate, 2000 mg/kg mixture of calcium butyrate
and sodium butyrate, protected in a lipid envelope. The results of immunoanalytical detection of the concentration
level of the intestinal permeability marker zonulin (ng/ ml), showed no statistically significant changes. However,
there was a decrease in the level of the tested marker in groups of piglets fed compound feeds with added butyric
acid derivatives, and an increase in the control group, in which the concentration of zonulin was 6,752 ng/ml. The
lowest concentration of zonulin was recorded in group IV, in which piglets were fed feed with 2,000 mg/kg of a
mixture of sodium butyrate and calcium butyrate in encapsulated form. in groups II and III, the concentration of
zonulin was similar and was: 4,488 ng/ml and 4,022 ng/ml. Research Funded by the Minister of Science under
“the Regional Initiative of Excellence Program”.

Session 80 Poster 18

Effect of butyric acid salts on biochemical and haematological indices in the blood serum of piglets

K. Karpiesiuk!, A. Wozniakowska', W. Kozera’, U. Czarnik!, K. Dobiesz!, G. Zak?, M. Szyndler-Nedza?, A. Mucha?

I University of Warmia and Mazury, ul. Oczapowskiego 5, 10-719 Olsztyn, Poland, > National Research Institute
of Animal Production, ul. Sarego 2, 31-047 Krakow, Poland

The weaning phase is a stressful moment in the life of piglets. In the past, antibiotics were used to minimise the
negative consequences of the weaning phase in animal husbandry, which was associated with the emergence
of drug-resistant strains of bacteria that are insensitive to a specific antibiotic. Organic acids and their salts are
among the preparations that protect the health of animals and maintain their performance. The aim of this study
was to investigate the effect of butyric acid salts on biochemical and haematological indicators in piglet serum.
The test material consisted of a total of 40 piglets that were weaned at 28 days of age. The animals for the feeding
groups were selected using the analogue method and divided into 4 groups. During the experiment, the piglets in
the control group received a basic mixture, while in the other groups they received the basic mixture with addi-
tives in the form of: 4000 mg/kg sodium butyrate, 2000 mg/kg encapsulated sodium butyrate, 2000 mg/kg mixture
of calcium butyrate and sodium butyrate, protected in a lipid envelope. Blood samples were taken on the last day
of the experiment. The inclusion of 2000 mg/kg coated sodium butyrate in the feed effectively (P < 0.05) reduced
the concentration of total cholesterol and its HDL fraction as well as triglycerides in the blood compared to the
control group. The addition of 2000 mg/kg of a mixture of calcium butyrate and sodium butyrate also caused a
decrease in the concentration of triglycerides and the high-density cholesterol fraction. Under the conditions of
the experiment carried out, the use of butyric acid derivatives in the feed mixtures led to an increase in the glucose
concentration above the upper threshold value of the reference range. The addition of butyric acid derivatives did
not lead to a significant differentiation of the mean values of the parameters of the morphological blood profile,
but in individual cases to deviations of some blood parameters from the reference norms. Research Funded by the
Minister of Science under The Regional Initiative of Excellence Program.
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Body condition and rearing performance of sows in organic production

K. Schlegel’, A. S. Schintag’

I Anhalt University of Applied Sciences, Agriculture, Ecotrophology and Landscape Development, Strenzfelder
Allee 28, 06406 Bernburg, Germany

Body Condition and Rearing Performance of Sows in Organic Production In organic farming the requirements
for sows and farmers are very high. High rates of piglet mortality may occur and can lead to ethical conflicts
(SCHILD et al., 2020). The study was conducted in the winter of 2024 on an organic farm. A total of 29 German
Landrace sows were included. The following parameters were recorded, side fat thickness of the sows and the
live weight of the piglets in the 1st, 3rd, and 6th weeks of suckling period. Additionally, the udder was evaluated.
Statistical analyses were conducted using SPSS, employing univariate analysis and correlation analysis. The sows
achieved a good level of total born (14.1) and live born (12.5) piglets. After six weeks of lactation, an average of
9.2 piglets were weaned. Piglet losses reached 24% in average (0 — 82%). The extent of these losses depended
on litter size. In contrast to that, the number of litter and side fat thickness of the sow in the first week did not
impact the level of losses. In the first week, the side fat thickness of the sows was 16.8mm=4.3, in the third week
14.8mm=3.9, and in the sixth week 12.8mm=4.0. Gilts and primiparous sows showed significantly greater side
fat thickness at the first and second measurements compared to older sows. The mobilization of 4mm is consistent
with conventionally kept sows. Again, there is a significant influence of age. Gilts and primiparous sows mobilize
5.1mm of substance, compared to 2.7mm of older sows. The weight of piglets increased from 1.7kg+1.1 on the
fourth day of life to 6.4kg+4.6 in the third week, and 12.6kg+8.9 in the sixth week. Litters from sows with high
mobilization of side fat exhibited significantly higher litter weights. No injuries to the udder were observed in any
of the sows. The body condition and mobilization capacity of the sows were not problematic. However, it remains
a significant challenge to limit losses, especially at farrowing and at the start of lactation (CHU et al., 2022). An
essential aspect will be identifying the start of farrowing to reduce the number of sows farrowing outdoors.

Session 80 Poster 20

Botanical bioactives against Ascaris suum, the potential of tannin-rich plants

S. Kerros2, A. R. Williams', S. Guillaume2?

! University of Copenhagen, Gronnegdrdsvej 15, 1870 Frederiksberg, Denmark, 2 Phytosynthese, 57 Avenue
Jean Jaures, 63200 Mozac, France

Gastro-intestinal nematodes are an important concern in animal production, negatively affecting animal perfor-
mance and welfare. Conventional management prophylaxis leads to use regularly anthelminthics causing two
main issues: resistance against a limited number of authorized molecules, and the use of drug-treatments on
animals from organic or free-range farming. Botanicals are traditionally used against parasites in different cul-
tures. Thus, this study aimed to evaluate tannin-rich extracts on Ascaris suum, a major concern in pig farming.
The assay was evaluating in vitro tannin-rich plant extracts on A.suum larvae mortality. 5 single plants (1 rich in
catechic tannins, 2 rich in gallotannins and 2 rich in ellagitannins respectively from Schinopsis balansae, Syz-
ygium aromaticum, Caesalpinia spinosa, Punica granatum, Terminalia catappa) and 1 blend (S.balansae; P.gra-
natum, C.spinosa combining these 3 tannin families) were prepared using 140g of dry plants/L solubilized into
50% DMSO using ultrasonic extraction during 30 minutes. Third-stage larvae of A.suum (L3) were isolated and
suspended in culture media (RPMI1640 with L-glutamine, penicillin, and streptomycin). Larvae were added
to flat-bottomed 96-well plates and cultured at 37°C, 5% CO2 in air. The negative control was culture medium
containing 1% DMSO. L3 were exposed to the diluted extracts for 24 hours, and live and dead larvae enumerated
in order to calculate the mortality. This L3 exposure test was performed in triplicate with 2 independent repeti-
tions. Results indicated that all samples provided an in vitro dose-dependent mortality on L3. S. balansae and C.
spinosa expressed the highest activity with more than 50% mortality at 1:400 compared to other individual ex-
tracts achieving <10% mortality at this dilution. The blend of tannins provided an additional benefice to increase
mortality at the 2 highest dilutions tested (1:1600) vs. individual extracts. This study confirms the potential of
tannin-rich bioactives against nematodes with a variability of responses according to the type of tannin and their
structure. The observed synergy in this study requires further investigation in order to explore the mode of action
and optimize formula for in vivo test.
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The European Partnership on Animal Health and Welfare and its strategy for communication and
dissemination.

L. Sepe', V. Filipello?, R. La Ragione3, A. Kdsbohrer!

! BfR, Max-Dohrn-Strafie 8-10, 10589 Berlin, Germany, 2 IZSLER, Via A. Bianchi, 9, 25124 Brescia, Italy, 3
University of Surrey, Kate Granger Building, Manor Park, Priestley Rd, GU2 7YH Guildford, United Kingdom

Launched in 2024, the European Partnership on Animal Health and Welfare (EUP AH&W) is an ambitious 7-year
programme aimed at enhancing animal health and welfare across Europe through collaborative research and the
development of innovative solutions. The Partnership’s scientific activities address challenges such as infectious
animal diseases, antibiotic resistance, and sustainable farming practices. A key component of the EUP AH&W
is its Work Package 5 (WP5) Communication, Education, Exploitation and Dissemination (CEED), which is
dedicated optimising the use of the Partnership’s scientific outcomes by promoting knowledge exchange among
stakeholders, including scientists, policymakers, farmers, and the general public, thus maximising the uptake
and impact of the EUP AH&W-developed outcomes. WP5 CEED’s strategy includes the use of diverse commu-
nication channels to ensure the wide accessibility of scientific knowledge such as the website and social media.
In parallel, tailored dissemination to specific audiences is achieved through dedicated dissemination tools such
as targeted reports and meetings. Education activities such as Summer Schools support the training of the next
generation of animal health and welfare experts, and activities like Short Term Missions and workshops allow the
technology and new knowledge produced by the EUP AH&W to reach the relevant partners, as well as fostering
collaboration with external stakeholders. With 90 partner institutes, and co-funding through the EU Horizon
Europe Framework Programme for Research and Innovation, the EUP AH&W is expected to have an impact at
the scientific, economic/technological, and societal level, contributing to the advancement of animal health and
welfare across Europe. The EUP AH&W IS fully aligned to the European Green Deal and its associated Farm
to Fork strategy for a fair, healthy, and environmentally friendly food system. This work was co-funded by the
European Union’s Horizon Europe Project 101136346 EUPAHW.

Session 80 Poster 22

Analysis of crossing of differentiated gradient angles by breeding goose

H. Scholz!, J. Miihle!, S. Twieg?, J. Schmidt?, S. Switalla’

! Anhalt University of Applied Sciences, Faculty LOEL, Strenzfelder Allee 28, 06406 Bernburg, Germany, 2
Anhalt University of Applied Sciences, Faculty EMW, Bernburger Straf3e 55, 06366 Kothen, Germany

The aim of this study is to develop an intelligent laying nest for breeding goose that uses Al, machine learning and
modern measurement and control technology to enable complete parentage control of the offspring. The concept
for the nest includes a structure for housing the technology under the construction. This requires the structure to be
a certain height. Over a period of 4 times 7 days, a ramp construction with different heights and gradients was built
between the barn and the run-out area: [1] 15cm and 32%, [2] 20cm and 44%, [3] 25cm and 58%, [4] 35¢cm and
98.0% were installed. During the test period, 717 crossings took place. The duration of the crossing and various
observations of walking behavior were recorded and the individual crossings were then evaluated according to
the traffic light principle. This was defined as follows: [Green] crosses the ramp without any problems; [Yellow]
crosses the ramp but with slight difficulties; [Red] only crosses the ramp with great effort or breaks off and refuses
to cross. It was found that the gradients of 32% [1] and 44% [2] can be crossed without difficulty. In contrast,
more difficulties were encountered when crossing the 58% [3] incline (n=243; 39%). These were manifested by
slipping on the ascents and descents with loss of balance. The 98% gradient [4] was a challenge for the animals. A
total of 27 crossings (n=108; 25%) were aborted by the animals [Red]. If the slope was overcome, then often only
with the support of the wings. The females tended to jump up and down the ramps (n=43; 67%). In contrast, the
males tended to jump less (n=43; 33%), instead seeking support on the attached ledges of the ramp and pushing
themselves up the ramp. After 3 days, the female animals in particular began to train successfully. There were no
more aborts [red] and the number of problem-free crossings [green] increased significantly from 3% (n=34) to
40% (n=35). This could be due to the smaller body size and weight compared to the males. In summary, it can be
concluded that an incline of up to 44% [2] can be overcome safely and adequately .
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Transcriptome analysis of milk fat globules in cows: insights into gene expression patterns and
B-casein genetic variants

L. Jiménez Montenegro', L. Alfonso Ruiz', B. Soret Lafraya’, J. A. Mendizabal Aizpuru!, O. Urrutia Vera?

! Public University of Navarre, Agronomy, Biotechnology and Food, Campus Arrosadia, Pamplona, Spain

The A2 B-casein milk variant has attracted increasing scientific interest due to its potential health benefits. This
has led to a growing trend in certain countries toward breeding A2A2 genotype cows to produce milk con-
taining only A2 B-casein. However, it is unknown whether this selective breeding could result in differences in
gene expression in the mammary gland, potentially affecting milk synthesis or composition. Therefore, first, we
hypothesised that the transcriptome of the milk fat globules (MFG) accurately reflects the molecular profile of
the mammary gland, supporting its use for transcriptomic studies, and second, that significant differences exist
in gene expression profiles and key metabolic pathways involved in milk synthesis and composition between
cows with different B-casein genotypes. MFG transcriptome from cows with A1IA1 and A2A2 B-casein genotypes
(n=14) was analysed using RNA-seq. The functional enrichment analysis of highly expressed genes in MFG
revealed a strong representation of genes involved in protein synthesis, milk fat secretion and cellular energy
metabolism, key processes essential for lactation. The genes encoding a-S1-casein (CSN1S1), B-lactoglobulin
(PAEP/BLG), B-casein (CSN2), glycosylation-dependent cell adhesion molecule-1 (GLYCAM1), cytochrome ¢
oxidase subunits [ and III (COX1 and COX3), and k-casein (CSN3) were found as the most abundant transcripts
in MFG, with mean values of 90,401, 71,022, 53,579, 49,494, 38,551, 33,584, and 30,791 FPKM, respectively.
This reinforces the suitability of MFG as a representative transcriptome source of the mammary gland. Differen-
tial expression analysis between the two genotypes revealed minimal differences, with only two genes identified
as differentially expressed out of the 11,180 and 11,257 genes expressed in MFG (identified with DESeq2 and
EdgeR packages, respectively). These findings suggest that selective breeding for the A2A2 B-casein genotype
is unlikely to have significant transcriptional-level effects that would affect milk synthesis and composition, but
other aspects, such as post-transcriptional mechanisms, should be further analysed.

Session 81 Theatre 2

Metabolic stress in laying hens and its immune-mediated resolution

Y. Wein', E. Bar-Shira’, A. Friedman’

I The Robert H. Smith Faculty of Agriculture, Food and Environment, The Hebrew University of Jerusalem,
Animal Sciences, POB 12, 76100 Rehovot, Israel

An outcome of intensive poultry husbandry in Israel, are the high energetic demands imposed upon layers selected
to increase egg production. Consequently, energy deficiency is minimally tolerated and results in metabolic stress.
We hypothesized that metabolic stress impedes homeostasis, and its resolution includes immune mediation. This
hypothesis was based on our previous observations, in which homeostasis restoration was immune-mediated in
other types of stress. Accordingly, our current goal was to examine the effect of metabolic stress on homeostasis
in layers and the immune system’s involvement in its restoration. We determined metabolic stress responses in
75-week-old Lomman layers subjected to a 72-hours food deprivation program compared to the regularly fed
control group (n=50 per group). We observed a negative energy balance which resulted in extensive lipolysis and
increased expression of a wide array of general stress-related genes (GCR, HSP-70 and IL-6) as well as energy
stress-related genes (SIRT1). Additionally, we identified oxidative stress reagents, AGE, in the food-deprived lay-
ers, unique to metabolic stress. Furthermore, in vitro exposure of peripheral blood leukocytes from regularly fed
layers to different dosages and exposure durations (dose & time dependency) of AGE, resulted in the production
of pro-inflammatory cytokines (IL-6, IL-1B) and oxidative reagents (lysozyme, transferrin) gene expression. We
suggest that negative energy balance constitutes metabolic stress, and the pro-inflammatory immune response
plays a major role in its resolution. Hence, understanding the mechanism by which the immune system assists in
restoring homeostasis following the resolution of metabolic stress, would be beneficial to poultry husbandry and
welfare.
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How does stress due to water restriction and parasitic infection affect plasma hormone levels in high

and low tolerance Rasa Aragonesa ewes fed with sainfoin?

S.Lobdn'2, S, Pérez!:2, M. Joy'2, J. H. Calvo'23, C. Calvete.?

1 Centro de Investigacion y Tecnologia Agroalimentaria de Aragon (CITA),, Av. Montaiiana 930, 50059 Zarago-
za, Spain, 2 Instituto Agroalimentario de Aragon-IA2 (CITA-Universidad de Zaragoza),, C/Miguel Servet 177,
50013 Zaragoza, Spain, 3 ARAID, Av. de Ranillas 1D, 50018 Zaragoza, Spain

Cortisol, dehydroepiandrosterone (DHEA), and its sulphate (DHEA-S) have been used to assess the physiolog-
ical response to stress in animals. In this study, we selected 20 Rasa Aragonesa ewes with high tolerance and 20
with low tolerance to water and heat stress (classified based on the neutrophil/lymphocyte ratio from a previous
experiment). After a 2-week adaptation period, the trial lasted for 9 weeks. At the end of 0 week (basal condition)
ewes were infected with Haemochus contortus L3 (10000/ewe) and half of them in each tolerance group were fed
400 g/d of a total mixed ration, while the other half received 400 g/d of sainfoin pellets. Both groups were also
provided with 1kg/d of straw. A water restriction period (2-5 w) during which ewes experienced a 40% reduction
in water available (calculated based on the intake in basal conditions) was conducted, followed by a post-restric-
tion period (6-8 w) with water available ad libitum. Blood samples were collected weekly, and plasma cortisol,
DHEA and DHEA-S were determined using ELISA tests. The number of adult parasites and larvae 4 collected at
8 w was not related to the hormone concentrations. Neither diet nor stress tolerance significantly affected plasma
hormones levels, but time had a significant effect on cortisol and DHEA (P<0.05). Cortisol levels decreased con-
sistently over time from 9.6 + 1.1 (0 w) to 2 £ 1.05 ng/ml (6-8 w), possibly due to acclimatization, whereas DHEA
levels, however, increased during the restriction period (10.5 + 0.94 ng/ml) compared to other periods (average
4.2 + 0.94 ng/ml). The study suggests that short-term water restriction triggers an increase in DHEA, potentially
as a physiological adaptation to stress.

Session 81 Theatre 4

Metabolic resilience in goats: Insights from nutritional challenge with metabolomic analysis

C. Brossel, J. Pires!, C. Migne#, M. Brandolini-Bunlon#, S. Durand?, E. Pujos-Guillot4, S. Emery!, M. Bonnet', R.
Rupp?, N. C. Friggens3

I INRAE, UMRH, Route de Theix, 63122 Saint-Genés-Champanelle, France, 2 INRAE, Genphyse, 24, chemin
de Borde-Rouge, 31320 Auzeville-Tolosane, France, 3 INRAE, PEGASE, 65 rue de Saint-Brieuc, 35042 Rennes,
France, # INRAE, UNH, Plateforme d’Exploration du Métabolisme, MetaboHUB Clermont, 8 avenue Blaise
Pascal, 63178 Aubiere, France

The aim of this study was to investigate metabolic resilience through milk of ruminants, to understand mecha-
nisms related to resilience and to identify associated milk biomarkers associated with resilience. This study was
conducted on 70 Alpine goats, classified into resilient (R) and non-resilient (NR) groups, based on a previous
clustering of responses of 13 targeted milk metabolites and one enzyme measured around a 2-day nutritional
challenge, with access to straw only. A metabolomics analysis (LC-MS) was conducted on milk morning sam-
ples collected before (D0) and after (D2) the challenge. Metabolome change (D2 / DO) was analyzed using
univariate (ANOVA) and multivariate (sSPLS-DA) methods to identify differences between R and NR goats. Me-
tabolites related to amino acid metabolism showed greater reduction in NR goats (Pvalue — FDR < 0.05). This
identified metabolite changes was significantly and positively correlated with the reduction of NH[| groups and
glucose-6-phosphate. These findings support total amino acid concentration and specific amino acids as markers
of resilience. Additionally, goats in this study were derived from divergent functional longevity lines, based on
estimated breeding values (EBV) of their sire. A metabolite change was identified in both resilience-based and
longevity-based comparisons. The EBV of sire show a strong correlation with the mean of this metabolite change
of his daughters, weighted by the number of daughters (r =-0.74, p <0.001). This metabolite change is associated
with both nutritional resilience and longevity, suggesting its role in metabolic adaptation, and warranting further
investigation as a potential biomarker for genetic selection in ruminants. Metabolites were identified using inter-
nal and external databases and will be validated by MS/MS analysis.
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Metabolic indicators of short-term nutritional stress in goat milk

C. Brosse', M. Bonnet!, C. Migne?, M. Brandolini-Bunlon#, S. Durand?, E. Pujos-Guillot4, S. Emery', R. Rupp?, N. C.
Friggens3, J. Pires!

' INRAE, UMRH, Rte de Theix, 63122 Saint-Genés-Champanelle, France, 2> INRAE, GenPhySE, 24, chemin
de Borde-Rouge Auzeville Tolosane, 31326 Castanet-Tolosan France, France, 3 INRAE, PEGASE, 65 rue de
Saint-Brieuc, 35042 Rennes, France, 4 INRAE, UNH, Plateforme d’Exploration du Métabolisme, MetaboHUB
Clermont, 8 avenue Blaise Pascal, 63178 Aubiere, France

This study aimed to identify metabolic indicators of nutritional stress in goat milk through both targeted and un-
targeted approaches. The experiment was conducted on 70 Alpine goats subjected to a 2-day nutritional challenge,
with access to straw only. Milk samples were collected in the morning milking before the start (D0) and at end
(D2) of the challenge. A targeted approach was used to quantify 13 milk metabolites, including B-hydroxybutyr-
ate, cholesterol, choline, galactose, glucose-6-phosphate, glutamate, isocitrate, malate, free amino groups (NH2),
triacylglycerols (TAG), urate, and urea. Untargeted metabolomics approach was applied using high-resolution
liquid chromatography-mass spectrometry (LC-MS) to identify additional metabolic changes. The selection of
potential biomarkers for the untargeted approach was based on two criteria: metabolites showing the same direc-
tion of response (increase vs. descrease) in all the goats and a fold change greater than 1.5. Following metabolite
selection, we assessed their ability to discriminate between DO and D2 samples using an AUC-ROC analysis.
Among the targeted metabolites, five metabolites showed AUC-ROC > 0.9 : cholesterol, choline, glutamate,
malate, and TAG. The best predictive metabolite was choline, with an AUC-ROC of 0.997. In the untargeted
analysis, 12 metabolites met the selection criteria, all displaying an AUC-ROC > 0.94. These findings highlight
key metabolic shifts in response to nutritional stress and contribute to identify potential milk-based biomarkers
for monitoring nutrition perturbation in dairy goats. Metabolites from metabolomic were identified using internal
and external databases and will be validated by MS/MS analysis.

Session 81 Theatre 6

Changing the physiology of ruminants through genetic selection is a long-term solution for

reducing methane emissions

M. Aldridge, D. Brown', S. Miller?

1 University of New England, Animal Genetics Breeding Unit, A joint venture of NSW Department of Prima-
ry Industries and Regional Development and University of New England, Elm Avenue, NSW 2351 Armidale,
Australia

Domesticated ruminants are physiologically adapted to convert cellulose into human consumable protein and
fat, filling an important gap in feeding the world. Unfortunately, methane (CH4) is produced as a by-product of
enteric fermentation and is a loss of potential energy for production. Over the past two decades, work has been
conducted globally, which consistently showed genetic selection can reduce CH4 production by approximately
1% per generation in sheep, beef, and dairy cattle. In Australia, these industries developed selection indexes that
utilize variation in commonly recorded traits and the strong positive genetic correlation between feed intake and
CH4 production. These indexes were a first step in making long term physiological changes to cattle and sheep,
which will result in animals that are productive but emit less CH4. There is variation in CH4 production between
animals that have equal feed intakes or growth rates. The Australian sheep and beef industries both have ongoing
large-scale projects to measure these differences in over 10,000 industry relevant animals. This is the next step for
direct selection of animals that emit less CH4. The changes direct selection will have on the physiology of rumi-
nants is comparatively unknown at the moment. When CH4 breeding values and genetic correlations with other
traits is known, direct CH4 can be included in selection indexes, this will ensure balanced selection, avoiding
unfavorable changes to other traits such as reproduction or eating quality. Future projects in Australia and interna-
tional collaborations intend to rapidly increase measuring of animals. As new technologies become available and
methodologies improve, more measurements on physiological components of CH4 production will be captured.
Examples include; rumen volatile fatty acid profiles, and sequencing of the rumen microbiome population. These
additional measurements are expected to be used as proxies for CH4 which is expensive and difficult to collect,
and provide a better understanding of changes selection for lower CH4 emissions has on animal physiology.
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Automated monitoring of beef cattle ingestive behaviour under heat stress

I. Casasus’, M. Blanco', J. Ferrer?, D. Villalba?

I Centro de Investigacién y Tecnologia Agroalimentaria de Aragon (CITA) - IA2, Av. Montaniana 930, 50059
Zaragoza, Spain, 2 Universitat de Lleida, Av. Rovira Roure 191, 25198 Lleida, Spain

Increased occurrence of heat waves is expected in Southern Europe as a consequence of current climate change
trends. In fattening cattle, an early detection of changes in behaviour patterns can be useful to attenuate the effects
of heat stress on their welfare and performance. The objective of this study was to establish thresholds for heat
stress conditions leading to alterations in feeding behaviours in feedlot cattle. Fifteen young beef bulls (305 kg,
7.7 months) were finished indoors on the Pyrenees (950 m a.s.l.) on ad libitum concentrate and straw from July
to October (132 d). Medria collar-attached accelerometers recorded physical activity continuously, providing the
most dominant behaviour among 5 (ingestion, rumination, rest, over-activity and other) for each 5-min interval.
Data from air temperature and relative humidity sensors placed outside the barn (three open sides, natural ventila-
tion) allowed to calculate the temperature and humidity index (THI). The individual daily concentrate DM intake
(DMI) was recorded in automatic feeding stations. Partition trees were constructed to estimate the threshold aver-
age and maximum daily THI that determined changes in activity patterns, and the daily time devoted to each ac-
tivity was compared above and below the cutting point with a Mixed model considering the animal effect. Above
an average daily THI threshold of 65, daily eating time decreased (185 vs 233 min/d at THI >65 vs <65, p<0.001)
with a concomitant reduction of DMI (7.1 vs 7.7 kg/d, p<0.001), whereas rumination time increased (407 vs 447
min/d, p<0.001). Resting time decreased (479 vs 439 min/d) and time devoted to other activities increased (271
vs 219 min/d), and thus bulls spent longer standing up (729 vs 679 min/d at THI >65 vs <65, p<0.001) to facilitate
thermoregulation. Similar values were obtained for comparisons above and below the cutting point for maximum
daily THI (77), despite the fact that 9% of the recording days did not fall into the same category as using the
average THI. Beef cattle modified their activity patterns in response to environmental conditions, even above
thresholds considered as mild heat stress.

Session 81 Theatre 8

Diurnal influences on reticulorumen temperature and pH in fattening bulls measured by rumen

sensors for early prediction of heat stress conditions

K. Fromm!, C. Ammon’, . Amon'-2, G. Hoffmann'

! Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB), Sensors and Modelling, Max-Eyth-Al-
lee 100, 14469 Potsdam, Germany, 2 Institute of Animal Hygiene and Environmental Health, Freie Universitdt
Berlin, Department of Veterinary Medicine, Robert-von-Ostertag 7-13, 14163 Berlin, Germany

Thermal changes in global climate influence feedlot cattle husbandry systems in economic perspective because
it leads to stress situations that can have a negative impact on health and welfare conditions. The aim of this ex-
periment was to find out whether reticulorumen temperature (RT) or rumen pH captured by a rumen sensor bolus
system (smaXtec animal care GmbH, Graz, Austria) can be used as an early indicator for heat stress (HS) and how
itis influenced by diurnal effects. Physiological data from 70 male feedlot cattle were investigated using THI from
remote HOBO Onset climate sensors over a period of 190 days. Using time series analysis and seasonal ARIMA
modelling, it was found that RT followed the same patterns throughout days with a THI > 75 as well as days with
no HS. Same applies for rumen pH. Collective mean RT over the whole period was 39.49°C with a StdDev of
0.265°C, minimum mean at 38.31°C and maximum mean at 40.69°C. For collective mean pH the result was 6.31
with a StdDev of 0.244, minimum mean at 5.54 and its maximum mean at 6.89. Mean values were stable through-
out winter and summer conditions and showed no significant differences in RT or rumen pH. Average residual of
duration from maximum THI to maximum RT alternates from 4 — 17 hours under HS conditions and 5 — 15 hours
without HS. Conclusively, HS has no visible short-term effects on RT or pH. Cattle are able to control their body
temperature in a narrow range over varying climatic conditions. Apparently, RT and pH are rather dependent from
diurnal rhythms and feeding cycles. Our thesis to use them as early indicators to predict HS could not have been
confirmed.The project was funded by the German Federal Ministry of Food and Agriculture (BMEL) based on
a decision of the Parliament of the Federal Republic of Germany, granted by the Federal Office for Agriculture
and Food (BLE).
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Long-term effect of postnatal photoperiod on muscle development and histone modifications in

Japanese Black cattle

R. Matsuo!, T. Gotoh?, K. lkegami', S. Yasuo?

! Kyushu University, 744 Motooka, Nishi-ku, 819-0395 Fukuoka, Japan, 2> Hokkaido University, Kita 8, Nishi 5,
Kita-ku, 060-0811 Sapporo, Japan

Season of birth and early-life photoperiod has long-term effect on hormonal secretion and reproduction in mam-
mals, including cattle and sheep. In our previous study using mice, postnatal photoperiod alters body weight
gain, expression of photoperiod-imprinting genes in the muscle, and metabolomic profiles in adulthood (Uchiwa
et al, Physiol Rep, 2016). It remains unclear whether early-life photoperiod has also long-term effect on muscle
development in cattle. In this study, we analyzed the effect of postnatal photoperiod on muscle development and
epigenetic markers in the muscle using Japanese Black cattle. Cattle were exposed to short-day conditions [SD,
10 hours light: 14 hours dark (10L14D)] or long-day conditions (LD, 16L8D) from birth to weaning at 3 months
of age (mo). After weaning, cattle were raised under natural photoperiod. During photoperiodic treatments, the
calves under SD and LD exhibited winter- and summer-patterns of coat, respectively, irrespective of actual sea-
sons. The cross-sectional area of the longissimus thoracis muscle fibers at 4-10 mo was higher in LD group than
SD group. At slaughter (more than 40 mo), total carcass weight tended to be higher in LD group than SD group.
The expression of several photoperiod-imprinting genes in the muscle were sensitive to photoperiod in the cattle
at least until 10 months old, but no significant effect was observed in DNA methylation and hydroxy-methylation
rates of the promotor region. Next, we analyzed histone modifications in the muscle at slaughter. Among 31 sites
of H3/H4 histone modifications, acetylation of H3K 18 (H3K18ac) and H4K12ac were higher in LD group than
SD group. Moreover, temporal analyses revealed that H3K 18ac were already higher in LD group than SD group
at 8§ mo. ChIP-seq showed that H3K18ac enhanced some transcription factors, and comprehensive analysis sug-
gested that pathway related insulin was enriched in LD group. These suggest that the postnatal photoperiod alters
muscle development and physiology via specific histone modifications.

Session 81 Theatre 10

Influence of piglet birth weight on cell populations and gene expression of skeletal muscle, perirenal
and subcutaneous adipose tissues

A.Vincent!, C. Trefeu!, F. Dessauge’, I. Louveau!

I UMR PEGASE/INRAE, 16 Le Clos, 35590 Saint-Gilles, France

In the last decades, the increase in litter size has been associated with a high proportion of piglets born with low
birth weights (LBW; 20-30% depending on studies). At birth, these LBW piglets have fewer myofibres in muscle,
lower adipose tissue mass and modified expression levels of myogenic and adipogenic genes in these tissues. At 6
months of age, these pigs have larger muscle fibres and decreased postnatal growth compared with animals born
with average birth weight (MBW). Adipose and muscle tissues include heterogeneous cell populations: mature
cells (adipocytes, muscle fibres) and mesenchymal stromal/stem cells (MSCs) involved in cell renewal or tissue
expansion. Changes in lean and fat mass in response to nutritional or environmental factors are associated with
differences in these tissues cell composition. Therefore, this study was undertaken to determine whether cellular
and molecular features of muscle and adipose tissues differ between LBW and MBW piglets. Cross-bred piglets
(n=14; 6 males and 8 females) were selected from 7 litters according to their body weights at birth. MBW (1.58 +
0.04 kg) and LBW (1.01 = 0.09 kg) suckling piglets were slaughtered at 5 or 6 days of age. Organs were weighted
and tissue samples were collected for cell phenotyping by flow cytometry and gene expression analysis by qPCR.
Data were analyzed using R software by a two-way ANOVA with birth weight and sex as fixed effects. Although
LBW piglets differed morphologically from MBW piglets, only slight changes were detected. Only CD90+ cells
(stromal cells) were significantly over represented in perirenal adipose tissue of LBW piglets. The MYH1 gene
in muscle and PPARYy in adipose tissues were down-regulated in LMW piglets while DLK1 was up-regulated in
LBW piglets muscle in agreement with a lower adipose tissue development in these animals. Surprisingly, the
proportion of myogenic CD56+ cells in muscle and of hematopoietic CD45+ cells in muscle and perirenal adipose
tissue were significantly higher in females than males. In adipose tissues, lipogenic genes were overexpressed in
females compared with males. Altogether, these results provide evidence that sex is an important factor to con-
sider in research.

756 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 81 Theatre 11

Describing adaptation to heat stress through untargeted metabolomics in pig genetic resources

M. Bolner, A. Ribani', S. Bovo', G. Schiavo', V. Taurisano!, F. Bertolini!, S. Dall'olio’, J. Vegni', P. Zambonelli', M.
Gallo?, M. Pszczota3, E. Sell-Kubiak3, L. Fontanesi’

I University of Bologna, Dept. of Agricultural and Food Sciences, Viale G. Fanin 46, 40127 Bologna, Italy, 2
Associazione Nazionale Allevatori Suini, Via Nizza 53, 00198 Roma, Italy, 3 Poznar University of Life Sciences,
Dept. of Genetics and Animal Breeding, Wolyniska 33, 60-637 Poznan, Poland

Climate change is significantly affecting pig production systems worldwide, pushing breeders to face a new chal-
lenge: pigs have to respond well to heat-derived stresses while maintaining good productivity. Local pig breeds
are genetically and physiologically adapted to their native environments, making them valuable resources for the
identification of novel biomarkers. In this study, we used untargeted metabolomics to explore the relationship
between the metabolomes of four Italian breeds (Cinta Senese, Mora Romagnola, Italian Large and Italian Du-
roc) and two Polish breeds or populations (Ztotnicka White and Ztotnicka White x Ztotnicka Spotted) and their
response to high temperatures and related stress through the evaluation of the metabolomic profiles over the cir-
cadian rhythm of the animals. The study took place in summer, sampling 12 animals per breed at two time points:
1) in the late afternoon (the hottest part of the day) and 2) early in the morning (the coolest part of the day). For
each breed, metabolomic profiles of about 700 molecules were compared through a machine learning approach
(Random Forest). From each breed, about 30-50 heat-stress-related metabolites were identified and their discrim-
inative power was confirmed with unsupervised analyses. What emerged was a heterogeneous composition of the
heat-stress-related metabolome, with few molecules shared between two or more breeds. Nevertheless, this pilot
study provided new insights into the biological processes involved in adaptation to heat stress conditions, deep-
ening our understanding of the mechanisms underlying the circadian rhythm physiological processes in these pig
breeds. Acknowledgments: This study has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No. 01059609 (Re-Livestock project).

Session 81 Theatre 12

Proteomic analysis of blood monocytes from dairy cows that were supplemented ex vivo with

cannabinoid receptor 2 ligand beta caryophyllene after inflammatory challenge

M. Zachut', Y. Butenko’, B. Shtatenstein'2, P. Dos Santos Silva'-2, L. Hubner'2

! Volcani Institute, Ruminant Sciences, 68 Derech Hamacabim, 751001 Rishon LeZion, Israel, 2 Hebrew Univer-
sity, Faculty of Agriculture, Hertzl 1, 768100 Rehovot, Israel

Activating the cannabinoid receptor 2 (CNR2) in immune cells exerts mostly anti-inflammatory effects. We ex-
amined the effects of selective activation of CNR2 by full agonist, B-caryophyllene (BCP), on the proteome of
monocytes following an inflammatory challenge ex vivo. Blood monocytes were collected from mid-lactation
dairy cows, and were supplemented with BCP at 1 mM or controls. After 24 h, monocytes were challenged with
lipopolysaccharide (LPS; 1 pg/ml), and 6 h later proteins were extracted. We performed proteomic analysis of
protein lysates from monocytes of controls and BCP-supplemented cells after LPS challenge (n = 4 from each
treatment) using LC-MS/MS. A total of 3442 proteins were identified in monocytes; from which 113 proteins
were differential by t-test in BCP vs. controls [P < 0.05 and fold change (FC) + 1.5]. The protein abundance im-
mune-related protein NF-kappa-B essential modulator (IKBKG) was lower in BCP-supplemented monocytes vs.
controls (P =0.02 and FC = -1.8), while the abundance of complement component 4 binding protein, alpha chain
(C4BPA) was higher in BCP than in controls (P = 0.03 and FC = 1.8). The abundance of NAD-dependent protein
deacylase sirtuin-5, mitochondrial (SIRT-5) was lower in BCP than in controls (P =0.0006 and FC =-6.3), and the
abundance of the transient receptor potential cation channel subfamily M member 2 (TRPM2) was lower in BCP
than in controls (P = 0.005 and FC = -4.9). The abundance of eukaryotic translation initiation factor 4C (EIF1AX)
was higher in BCP vs. controls (P =0.002 and FC = 2.2), while the abundances of signal transducer and activator
of transcription 5B (STATS5B; P = 0.02 and FC = -3.5) and of prostaglandin E synthase 3 (PTGES3; P=0.01 and
FC=-1.5) were lower in BCP vs. controls. This is the first proteome dataset of monocytes from dairy cows. These
results indicate that BCP supplementation may affect the response of bovine monocytes to inflammatory stimulus
via alterations in the abundances of various immune, transcription and translation related proteins.
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The knowledge of experts with key skills in livestock species resilience traits studies

A. Crisal, M. Ballester?, R. Quintanilla?, J. Tarres?, L. Tusell?, K. Zukowski3, P. Topolski3, M. Swiqtkiewicz3, A. Arcze-
wska-Wrtosek3, M. Matopolska3, W. Mtocek3, M. H. Pinard-Van Der Laan*

I Council for Agricultural Research and Economics (CREA), Via Salaria 31, 00015 Monterotondo, Italy, 2
Animal Breeding and Genetics Program, Institute of Agrifood Research and Technology (IRTA), Torre Marimon,
08140 Caldes de Montbui, Spain, 3 National Research Institute of Animal Production (NRIAP), 1 Krakowska
Street, 32-083 Balice, Poland, 4 Institut national de recherche pour l'agriculture, l'alimentation et l'environne-
ment (INRA), All. de Vilvert, 78350 Jouy-en-Josas cedex, France

An animal’s resilience is the ability to cope with short-term disturbances, including those caused by pathogens,
through response and rapid recovery to its original state. The European Partnership on Animal Health and Welfare
(EUPAHW) has been funded by the European Commission, involves 90 groups from 24 countries, and includes
17 three-year research projects among which is SOA16. The main goal of SOA16 is to combine resilience traits
into selective breeding and create complete animal health management systems. Specific objectives are: (i) to
find indicators of resilience, resistance, and robustness, and understand how they relate to health, welfare, and
production traits; (ii) to study how genetics, feeding methods, and management practices affect resilience and
health traits; (iii) to create new models to improve resilience at the population level and evaluate their usefulness
in breeding programs. SOA16 consists of six major tasks, where Task 1 will set up a pan-European network of
experts in genetics (breeding), feed additives (including pre-and probiotics), applied ethology, stress physiology,
and immunology. This has been made possible through an online survey designed to identify researchers working
in resilience-related fields. The primary results have been obtained among experts working on different internal
projects of the Partnership. Thereafter the survey has been to be distributed outside the EUPAHW. The final expert
network will be useful in strengthening long-term cooperation and information exchange for research regarding
resilience traits in livestock species. Survey link for experts participation: https://ec.europa.eu/eusurvey/runner/
97cabefe-08cb-426d-a6cf-d7d87f585bf7

Session 81 Poster 14

Effects of adding chenopodium formosanum seed extract on porcine oocyte

Y.F.Zheng', Y. Z. Chen', Y. Liang', H. Li’, P. C. Shen', S. Y. Peng’

I National Pingtung University of Science and Technology, Animal Science, 1, Hseuh-Fu Rd. Nei-Pu, 912
Pingtung, Taiwan

In recent years, in vitro production has been widely utilized in animal breeding and reproduction fields. Previous
studies have shown that reactive oxygen species (ROS) levels in oocytes developed in vitro are higher compared
to those developed in vivo. This suggests that both in vitro maturation (IVM) and in vitro culture (IVC) may
contribute to a decrease in oocyte development rates due to oxidative stress. Taiwanese Chenopodium formosa-
num (CF) seeds contain various antioxidant substances, including phenolic compounds, flavonoids, vitamin E,
plant sterols, and saponins, which have demonstrated antioxidant and anti-inflammatory properties. Therefore, it
is hypothesized that adding CF seed extract could reduce ROS production during the in vitro culture of porcine
oocytes, thereby enhancing antioxidant effects and improving the efficiency of IVC. In this study, CF seeds were
extracted using ultrapure water at 100°C for 10 minutes, and the extract was added to the IVC medium at con-
centrations of 0% (108 oocytes), 2.5% (116 oocytes) and 5% (112 oocytes). 3 replicates per treatment were con-
ducted. The effects of the CF seed extract on the subsequent development of porcine oocytes were evaluated. The
results showed that the cleavage rate in the 2.5% extract group (86.9 + 3.4%) was significantly higher than that
of the control group (75.8 + 3.4%) (P < 0.05). Similarly, the cleavage rate in the 5% extract group (88.8 £ 3.7%)
was also significantly higher than the control group (75.8 £ 3.4%) (P < 0.05). However, there was no significant
difference in blastocyst rates between the groups. In conclusion, adding CF seed extract during the IVC period
increased the cleavage rate of porcine embryos. This suggests that CF seed extract may improve the efficiency of
in vitro pig embryo production.
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Lacticaseibacillus rhamnosus Peptidoglycan Suppresses TLR2/1-Mediated Inflammation in Bovine
Endometrial Epithelial Cells

E. Waehama', A. Mansouri', M. Hulugalla', . Akthar', M. S. Yousef!, K. Fukuda', A. Miyamoto!

1 Global Agromedicine Research Center (GAMRC), Obihiro University of Agriculture and Veterinary Medicine,
080-8555 Obihiro, Japan

Bacterial contamination and their products are implicated in bovine endometrial inflammation, contributing to
reproductive failures. While Staphylococcus aureus-derived peptidoglycan (PGN-S) has been shown to induce
inflammation and disrupt sperm-immune recognition in bovine endometrial epithelial cells (BEECs) via Toll-like
receptor 2 (TLR2), the immunomodulatory effects of PGN from commensal lactic acid bacteria (LAB) in female
reproductive tract, remains unclear. This study investigated the immunomodulatory effects of PGN derived from
LAB (PGN-L) on PAM3CSK4- (PAM3: synthetic TLR2/1 agonist) induced uterine inflammation in vitro. PGN-L
was extracted from Lacticaseibacillus rhamnosus ATCC53103 and its composition was compared to commer-
cially available PGN-S. BEECs were pretreated with PGN-L or PGN-S (0.01, 0.1, & 1 ng/mL) for 24 h before
stimulation with PAM3 (100 ng/mL) for 3 h. Inflammatory gene expression (TNF, PTGES, CXCLS, IL1B) by
RT-qPCR, protein expression (TNF and PTGES) by immunofluorescence, and PGE2 by ELISA were assessed.
PGN-L shared the GlcNAc-MurNAc sugar backbone with PGN-S, but a characteristic modification could be
found in PGN-L. Both PGN-L and PGN-S possessed a lysine residue at the stem of cross-bridge structure, linking
one PGN chain to others. Further, the cross-bridge structure was composed of glycine residues and presum-
ably modified D-aspartate in PGN-S and PGN-L, respectively. While PGN-S (1 ng/mL) and PAM3 significantly
increased inflammatory markers, PGN-L alone did not induce inflammation. Importantly, PGN-L pretreatment
decreased PAM3-induced inflammation and reduced PGE2 secretion. Computational modeling suggested that
PGN-L acts as a TLR2/1 antagonist, while PGN-S and PAM3 promote TLR2/1 heterodimerization. These find-
ings indicate that PGN-L suppresses PAM3-induced uterine inflammation possibly by modulating TLR2/1 signal-
ing in BEECs. PGN-L needs further study as a therapeutic strategy for uterine inflammation, like endometritis, to
improve bovine fertility.

Session 81 Poster 16

Fasting-Induced Changes in Plasma Metabolites and Muscle Composition in Marbled Sleeper

(Oxyleotris marmorata)

S. Boonanuntanasarn’, N. Sridee’

! Suranaree University of Technology, Institute of Agricultural Technology, 111 University Avenue, Suranaree,
Muang, 30000 Nakhon Ratchasima, Thailand

Marbled sleeper (Oxyleotris marmorata) is an economically important freshwater fish in Southeast Asia. For
marbled sleeper production, fingerlings are typically collected from the wild. Before adapting to farmed feed, the
fish occasionally withstand periods of fasting. This study, therefore, investigates the effects of fasting on blood
metabolites and muscle composition. The fish were collected from a river basin and transferred to a hatchery. Sub-
sequently, they were adapted to the experimental culture conditions for two weeks. The fish were then subjected
to a four-week fasting period. Blood metabolites and muscle composition were analyzed. Our results showed that
plasma glucose, protein, and albumin levels decreased with increasing fasting duration (P < 0.05). In contrast,
blood urea nitrogen increased with prolonged fasting (P < 0.05). There were no significant differences in plasma
triglyceride and cholesterol levels (P > 0.05). In addition, lipid content in muscle appeared to decrease, while mus-
cle water content increased during the fasting period, suggesting that marbled sleeper utilizes lipids as an energy
source during feed deprivation. There were no significant differences in protein and ash contents in muscle. Taken
together, fasting status modulated several blood metabolites and muscle components, indicating that marbled
sleeper preferentially utilizes lipids as an energy source during feed restriction.
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When ruminants eat insects: possibilities and constraints of a potentially sustainable practice
M. Renna’
1 University of Turin, Dept. Veterinary Sciences, L.go Braccini 2, 10095 Grugliasco, Italy

While grazing, large mammalian herbivores, including farmed ruminants, incidentally ingest a large variety of
plant-dwelling arthropods belonging to different taxonomic and functional groups. Most of them are insects.
Even though the image of ruminants eating insects while grazing or browsing seems plausible and “natural” to
our minds, its scientifically driven proof is a recent matter of fact. This direct trophic interaction is so common
and frequent that some authors have lately highlighted that it may be appropriate to consider these obligate her-
bivores as omnivores. So, why shouldn’t we consider the possibility to include insect-derived products into the
diet of farmed ruminants? A first constrain, which regards insect proteins, is associated to safety concerns and
regulatory compliance. Like any other protein from animal origin, insect proteins cannot be fed to ruminants in
Europe (EU). This ban is aimed at preventing the potential risk of Bovine Spongiform Encephalopathy, which is
the only animal prion disease that has been demonstrated to be zoonotic. While recent research has shown that
insect species used as feed (i.e., black soldier fly larvae) have the potential to serve as mechanical vectors for
prion diseases, stakeholders should be aware that insects lack the prion protein gene, therefore being unable of
prions propagation. Moreover, current EU regulations ensure the safety of insect rearing substrates, so that it is
unlikely that prions would be introduced in the food chain. Another major constraint is linked to neophobia, which
exerts a considerable influence on consumers’ attitudes, perceptions, and purchasing decisions. Even if surveys
have suggested that most people have a positive attitude towards the use of insects as animal feed, the acceptance
level depends on the farmed animal species to which dietary insects are destined, with the lowest acceptance
being reported for ruminants. Despite these challenges, in the last five years research on insect-fed ruminants has
risen and started unravelling related effects in terms of feed digestibility, production performance, metabolism
and quality of derived products (milk and meat), showing promising opportunities for more sustainable ruminant
farming practices.

Session 82 Theatre 2

Dietary Inclusion of Black Soldier Fly (Hermetia illucens) Oil Alters Serum Metabolome in Dairy Cows

G. Liu', M. Renna?, L. Rastello?, M. Coppa3, A. Kenez'!

I City University of Hong Kong, Jockey Club College of Veterinary Medicine and Life Sciences, , Hong Kong,
China, 2 University of Turin, Department of Veterinary Sciences, , Grugliasco, Italy, 3 University of Turin, De-
partment of Agricultural, Forest and Food Sciences, , Grugliasco, Italy

Hermetia illucens oil (HIO) could be a sustainable alternative to conventional dietary energy sources, such as hy-
drogenated palm fat (HPF), in ruminant nutrition. However, the physiological effects of dietary HIO inclusion in
ruminants have not yet been evaluated. We hypothesized that replacing HPF with HIO in diets destined for early
lactating dairy cows can initiate alterations in their metabolism. Twenty-six Valdostana Red Pied cows (parity =
3 + 1.9; days in milk = 68 + 27.5; body weight = 556 + 49.5 kg; milk yield = 22.0 + 3.64 kg/d) were randomly
allocated to one of two experimental diets (ad libitum hay and 5.4 kg/headxday concentrate) containing either
3% HPF or HIO (DM basis) as the main energy source. The experimental period spanned 50 days, with serum
samples collected from the jugular vein at the beginning (day 0) and end of the trial (day 50) for metabolomic
analysis using liquid chromatography-mass spectrometry. A total of 8,061 serum features were detected, with 689
metabolites annotated. Principal component analysis (PCA) revealed a separation between day 0 and day 50 in
both HPF and HIO groups, indicating marked temporal shifts. We found significant changes (P < 0.05) in 160 and
144 metabolites in HIO and HPF, respectively, with 87 and 71 metabolites being unique to either group. KEGG
pathway analysis revealed that these distinctive metabolites were mainly related to amino acid and lipid metab-
olism pathways. Specifically, L-proline, L-arginine, and D-serine were upregulated in HIO but unchanged in
HPF, whereas malic acid was upregulated in HPF but downregulated in HIO. In lipid metabolism, traumatic acid
increased and stearidonic acid decreased in HIO, with no changes in HPF. We did not detect adverse metabolic
effects associated with the tested HIO inclusion level. Our findings suggest that HIO can replace HPF to some
extent in dairy cow diets, maintaining metabolic balance while offering a more sustainable alternative.
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Replacing palm distillate fatty acids by Hermetia lllucens oil in the diet of lactating sheep: effects on
performance and milk fatty acids

C. Baila', G. Hervds', M. Renna?, L. Gasco3, L. Rastello?, E. Barrio', P. Gonzdlez-Merino!, V. Bolletta?, C. Trespeuch?,
R.J. Bessasb, S. AlvesS, P. Toral’, P. Frutos?

1 I[GM, CSIC-ULE, 24346 Leon, Spain, ? Dept. Veterinary Sci., UniTO, 10095 Grugliasco, Italy, 3 Dept. Agric.,
Forest and Food Sci., UniTO, 10095 Grugliasco, Italy, 4 Dept. Agric., Food and Environm. Sci., UniPG, 06123
Perugia, Italy, 5 Mutatec, , 84300 Cavaillon, France, ¢ CIISA-AL4AnimalS, ULisboa, 1300-477 Lisboa, Portugal

The use of insect oils as a replacement for conventional energy sources in ruminant diets (e.g., palm distillate fatty
acids; PFA) is of great interest due to the increasing concern about the environmental impact of the animal feeding
industry. Hermetia illucens oil (HIO) has a fatty acid (FA) profile similar to that of PFA (rich in medium-chain
saturated FA) but with a predominance of 12:0 instead of 16:0. This may affect the ruminal environment (due to
the antimicrobial effect of 12:0) and the mammary lipid metabolism, which could be reflected in milk FA profile.
On this basis, a study was conducted to evaluate the effects of replacing PFA with HIO in the diet of lactating
ewes. To this aim, 14 dairy Assaf ewes were used in a replicated 2 x 2 change-over design with 2 periods of 25 d
each and 2 experimental diets: total mixed ration (forage:concentrate 50:50) containing 2% DM of either PFA or
HIO. On the last 3 days of each period, individual milk yield and DM intake were recorded, and individual milk
samples were collected for chemical composition and detailed FA analysis. Data were analysed with the MIXED
procedure of SAS 9.4. No differences were found in animal performance. HIO increased milk percentages of 12:0,
14:0, but caused a larger decrease in 16:0. Besides, HIO promoted greater milk percentages of 18:0, most cis and
trans 18:1 (e.g., ¢9-18:1 and t11-18:1) and c9t11 conjugated linoleic acid, while it reduced 18:2n-6 and 18:3n-3.
No effect was observed on the t10/t11 18:1 ratio. Overall, replacing PFA by HIO at the tested dose did not impair
ewes’ performance. In addition, it increased the ruminal biohydrogenation (BH) extent of dietary PUFA without
altering metabolic pathways, favouring milk accumulation of potentially health-promoting BH intermediates, but
also 12:0 and 14:0. Acknowledgements: CSI020P23 and FEDER.
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Do consumers like milk and butter obtained from dairy cows fed black soldier fly oil?

L. Rastello', A. Brugiapaglia?, L. Vernetti-Prot3, M. Coppa?, M. Gerbelle3, A. Galli4, C. Trespeuch®, L. Gasco?, M.
Renna'’

1 UniTo, Dept. Veterinary Sciences, L.go Braccini 2, 10095 Grugliasco, Italy, 2 UniTo, Dept. Agricultural, For-
est and Food Sciences, L.go Braccini 2, 10095 Grugliasco, Italy, 3 Institut Agricole Régional, La Rochére 1/4,
11100 Aosta, Italy, # Ferrero Mangimi, via Fornace 15, 12060 Farigliano, Italy, > Mutatec, Chemin du Mitan,
84300 Cavaillon, France

Black soldier fly oil (Hermetia illucens; HIO) could be used as a sustainable lipid source, alternative to hydro-
genated palm fat (HPF), in dairy cow diets. This study aims to assess consumers’ perception and acceptance
of milk and butter obtained from HIO- and HPF-fed cows. Two equivalent groups of 13 Valdostana Red Pied
cows were fed for 50 d ad libitum hay, and isonitrogenous and isoenergetic concentrates containing either HPF
or HIO (3% as fed; 162 g/headxday). At the end of the trial, bulk milk was collected and separately processed
for each group. Pasteurized whole milk and butter were evaluated by 106 untrained assessors, using a 9-point
hedonic scale (1= “dislike extremely” to 9=“like extremely”) to rate overall liking of the tested products. A
S-point Just-About-Right (JAR) scale was used for color, odor, taste, and creaminess (milk) or texture (butter)
appropriateness. The Mann-Whitney U test and Penalty Analysis (PA) allowed identifying differences between
groups and key attributes influencing liking, respectively. Both milks were appreciated, with HIO milk being liked
more than HPF one (6.6 vs. 6.1, respectively; P<0.05). Conversely, consumers liked HPF butter only, while HIO
butter received a “neither like nor dislike” score (6.6 vs. 5.3, respectively; P<0.001). PA showed that HIO butter
was penalized for having a “too strong” taste (63% of answers), which caused a mean drop from the liking score
of 2.80 (P<0.001). Differences in the fatty acid (FA) composition of HIO and HPF (C12:0 and C16:0 being the
most abundant individual FA, respectively) affected milk FA profile. Indeed, HIO milk showed higher proportions
of C4:0 to C14:0 FA, which confer strong and undesirable aroma in dairy products, and the fat concentration in
butter accentuated the perception of such milk fat changes. Supported by Hi-Ga project; Green Era Hub on Agri
Food and Biotechnology
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Black soldier fly oil replaces soybean oil and beef tallow; their comparative efficacy on reproductive
hormones, connexin expression, and performance in laying hens

H. Tajudeen’, A. Hosseindoust', P. Neves Silvestre’, J. Y. Mun', S. S. Lee, S. A. Park’, J. S. Kim'

! Kangwon National University, Animal Industry Convergence, Room 201, Department of Animal Science,
24341 Chuncheon-Si, South Korea

The increasing demand for sustainable and energy-dense feed in poultry nutrition has prompted the exploration
of alternative dietary fat sources. The objective of this study was to evaluate how black soldier fly oil (BSFO) at
varying levels could serve as a replacement for soybean oil (SBO) or beef tallow (TA), their effect on connexin
expression, reproductive hormone, cytokine levels, and the performance of laying hen. A 14-week experiment (2
weeks adaptation, and 12 weeks trial) was conducted with 288 Hy-Line Brown layers aged 24 weeks allocated
to 6 treatments, 6 replicates, and 8 birds per replicate in a completely randomized design. The 12-week trial was
categorized into 3 phases (26-29 weeks, 30-33 weeks, and 34-37 weeks) subjected to six dietary treatments as
diet+2% BSFO (BSF2), diet+4% BSFO (BSF4), diet+2% SBO (SOY2), diet+4% SBO (SOY4), diet+2% TA
(TA2), and diet+4% TA (TA4). The SBO treatments showed higher hen-day egg production during 30-33 weeks
(p=0.015), and 34-37 weeks (p=0.009) comparable to BSFO treatments and TA2 which outperformed TA4. Egg
mass was higher (p=0.030) in the SBO treatments comparable to BSFO during 34-37 weeks. The Haugh unit was
higher (p=0.016) in the BSFO treatments which is comparable to SBO during 26-29 weeks. Eggshell thickness
was higher (p=0.043) in the BSFO treatments comparable to SBO treatments and TA4 during 26-29 weeks.
Eggshell hardness was higher in BSFO and SBO treatments during 26-29 weeks (p=0.045), and 34-37 weeks
(p=0.023). Moreover, SBO and BSFO treatments significantly reduced serum tumor necrosis factor-alpha levels
and increased the expression of gap junction protein alpha 1/connexin 43 and gap junction protein alpha 4/ con-
nexin 39 in the oviduct. The study concludes that BSFO can replace SBO and TA in poultry diets, supporting lay-
ing performance and egg quality while mitigating inflammation. The findings highlight the potential of BSFO as
a sustainable and functional ingredient in poultry nutrition. Keywords: gap junction; Hermetia illucens; insect; oil
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Larval meal of the black soldier fly (Hermetia illucens) is suitable for feeding the white leg shrimp
(Litopenaeus vannamei) under practical conditions in a modern recirculation system

C. Sandrock!, K. Deininger?, F. Schindler3, B. Wecker?, G. Rossis, J. Wohlfahrt!, A. Lemmes, C. LambertzZ, T. Stadt-
lander’
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Baruth/Mark, Germany, 4 Oceanloop Kiel GmbH & Co. KG, Biilker Huk, 24229 Strande, Germany, 3 Leibniz
Institute for Agricultural Engineering and Bioeconomy (ATB), Max-Eyth-Allee 100, 14469 Potsdam, Germany, 6
Evonik Operations GmbH, Rodenbacher Chaussee 4, 63457 Hanau-Wolfgang, Germany, 7 Research Institute of
Organic Agriculture, Kasseler Str. 1a, 60486 Frankfurt, Germany

Black soldier fly larval (BSFL) meal has proven suitable to substitute fish meal (FM) in diets for various aquacul-
ture species. Counter to extensive research in farmed fish, only few studies examined the suitability of BSFL meal
as a protein component in shrimp diets. We present a feeding trial using the Pacific white leg shrimp (Litopenaeus
vannamei), conducted under practical indoor farm conditions. Feeding efficiency of a FM-based control diet was
compared to an isonitrogenous, -lipidic and -energetic test diet in which 10% of the FM were replaced by BSFL
meal in a recirculation system with 2 tanks. Both diets were provided as extruded pellets that were adjusted to
shrimp size. Each dietary treatment included 12.5k pre-adapted postlarval shrimps, and tanks were swapped be-
tween each of 4 consecutive runs, which on average lasted 97 days. Shrimp growth rates were measured at least
every other week (>3 samples of >20 individuals). At harvest, final weights, mortality and feed conversion were
assessed. Shrimp performance was on a comparatively high level, with no treatment effect on mortality (P=0.23),
and positive effects of the BSFL meal on performance for feed conversion (P=0.11), specific growth rate (P=0.04)
and harvest weight (P<0.01). Shrimp protein content (4 pooled individuals/replicate) did not differ between treat-
ments (P=0.15), yet profiles of some amino acids did. This work shows that BSFL meal at the tested inclusion rate
is an alternative protein source in shrimp production in recirculating systems without compromising production
performance.

762 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 82 Theatre 7

Use of Acheta domesticus meal in diets for piglets during the post-weaning phase

Z. Loiotine’, G. Perona?, F. G. Foglia’, C. Caimi’, R. L. Passaro’, K. Y. Mendez Rondo’, S. Bellezza Oddon’, L. Gasco’,
E. Pontonio3, I. Ferrocino’, I. Biasato’

I University of Turin, Department of Agricultural, Forest and Food Sciences, L. P. Braccini, 2, 10095 TO, Italy,
2 University of Turin, Department of Veterinary Sciences, L. P. Braccini, 2, 10095 TO, Italy, 3 University of Bari,
Department of Soil, Plant and Food Science, G. Amendola 165, 70126 BA, Italy

The use of insect meals in pig nutrition is less studied than in poultry or fish. Hermetia illucens and Tenebrio mo-
litor show no adverse effects on growth, while research on Acheta domesticus focuses mainly on human nutrition
due to its high-quality protein. Enzymatic hydrolysis may enhance macronutrient availability, supporting piglet
growth during the critical post-weaning phase, improving digestion and sustainability in pig farming. This study
is the first to evaluate AD meal inclusion in piglet diets. Over 48 days of trial, 48 mixed-sex piglets (4 replicates/
treatment, 4 piglets/box) were assigned to three isonitrogenous and isoenergetic diets: control (C), 5% untreated
AD meal (UAD), and 5% hydrolyzed AD meal (HAD). Acid-insoluble ash (1%) was used to determine apparent
total tract digestibility coefficients (ATTDC %) for dry matter, crude protein, ether extract (EE), and gross energy.
Growth parameters — body weight (initial and final [FBW]), average daily gain, feed intake, and feed conversion
ratio — were recorded at mid and end points. Fecal samples, collected during the last four days, were freeze-
dried and analyzed for ATTDC calculations. Data were analyzed using IBM SPSS (One-way ANOVA, P<0.05).
The growth performance showed a statistical trend for FBW of piglets fed AD-based diets, which tended to be
higher than C (P=0.057). A slight effect on EE digestibility (P=0.044) showed UAD (79.91%) tending to be less
digestible than HAD and C (84.26-84.24%). AD meal is a viable protein alternative for piglets, ensuring growth
and nutrient digestibility. The study was supported by the projects Harnessing the potential of cricket based-for-
tified food on gut health (CRICKFOOD Prot. 2022SL8PKP) funded by the European Union—NextGenerationEU,
NRRP Missione 4 “Istruzione e Ricerca”-Componente C2, Investimento 1.1“Fondo per il Programma Nazionale
di Ricerca e Progetti di Rilevante Interesse Nazionale (PRIN).

Session 82 Theatre 8

Live Tenebrio molitor larvae as feed ingredient for native chickens: a multi-perspective view on egg quality

I Biasato!, V. Bongiorno!, Z. Loiotine’, S. Bellezza Oddon’, R. Passaro!, M. Kief3ling?, F. Schilling2, J. Petrusan?, F.
Gai3, A. Schiavone!, A. Brugiapaglia', L. Gasco’

1 University of Turin, Largo Paolo Braccini 2, 10095 Grugliasco, Italy, > German Institute of Food Technologies
(DIL e.V.), Professor-von-Klitzing-Strafle 7, 49610 Quakenbriick, Germany, 3 National Research Council, Largo
Paolo Braccini 2, 10095 Grugliasco, Italy

Live insect larvae have been identified as environmental enrichment for native chickens, but very limited data are
available about their use as feed ingredient. This study aimed to investigate the effects of live Tenebrio molitor
(TM) larvae on egg quality of Bionda Piemontese native hens. A total of 198 forty-week-old Bionda Piemontese
birds were allotted to 3 isonitrogenous and isoenergetic diets for 84 days (6 pens/diet, 11 birds/pen [1 cockerel
and 10 hens]): C (control, consisting of a core feed [90%] and a feed mix [10%, mimicking the larval nutritional
profile]), TM5 and TM10 (containing 5% and 10% of live TM larvae calculated in dry matter [DM] on the daily
feed intake of the birds as partial or complete replacement of the feed mix, respectively). Egg physico-chemi-
cal quality and malondialdehyde (MDA) concentration (10 eggs/replicate), as well as sensory characteristics of
boiled eggs (n=63 panelists), were assessed. Data were analyzed by IBM SPSS software (P<0.05). Shells from
TM-fed hens showed lower lightness and higher yellowness and chroma than C (P<0.05), with the TM5 groups
being also characterized by lower hue when compared to C (P<0.01). Dietary live TM larvae inclusion did not
influence shell ratio (P>0.05), but surface area and index were higher in TM10 group than C (P<0.01). Albumen
ratio and Haugh unit decreased in hens fed TM diets (P<0.05), whereas yolk ratio tended to increase (P=0.087).
Whole eggs from TM10-fed hens displayed lower DM and gross energy contents when compared to C (P<0.05),
tending to be characterized by reduced crude protein as well (P=0.052). Dietary live TM larvae inclusion neither
influenced MDA concentration nor sensory scores (P>0.05). In conclusion, live TM larvae may partially impair
egg nutritional profile, but can lead to the production of darker eggs with more resistant shell and similar oxidative
stability and consumer appreciation. Research supported by PRIMA (ADVAGROMED project).
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Pilot-scale refinement and application of industrially produced black soldier fly larvae lipids

O. Héglinger!, M. Gold?

1 University of Applied Sciences Upper Austria, Stelzhamerstr. 23, 4600 Wels, Austria, 2 REPLOID Group AG,
Maria-Theresia-Straffe 53, 4600 Wels, Austria

Black soldier fly larvae (BSFL, Hermetia illucens) are rich in lipids, which serve as energy reserves for metamor-
phosis and reproduction. These larvae biosynthesize saturated fatty acids, predominantly lauric acid (40-50%),
a compound with antimicrobial properties similar to those found in coconut and palm oil. There is currently a
strong interest across industries in exploring ways to replace palm oil because socio-economic and environmental
concerns. Despite the well-understood potential of BSFL lipids, there is substantial room for their application in
feed and technical products, often requiring refinement beyond raw lipids extracted through dry or wet rendering.
This study explored the refinement of BSFL lipids at two-hundred-liter scale with lipids from an industrial BSFL
facility, including processes such as filtration, degumming, deacidification (with NaOH), and bleaching (two
bleaching agents). Lipid quality was assessed before and after refinement using key indicators like peroxide and
acid numbers. Stability tests were conducted across temperatures (0-170°C) and time (0-96 hours) and compared
to benchmarks. Additionally, novel applications of refined BSFL lipids were investigated as frying oil and bird
feed uses. The results showed that the BSFL lipids higher acid numbers (1-5) than common plant-based lipids
(<0.4). Yet, refinement significantly improved quality parameters, such as reducing peroxide and acid numbers
and enhancing color from yellow to white opening new applications. Refined lipids demonstrated better perfor-
mance compared to non-refined fat, with lower foamability, and lower increases in peroxide and acid numbers
(43% and 41%) and higher stability as frying oil than sunflower oil (167% and -42%). Furthermore, BSFL lipids
successfully replaced beef tallow in bird feed, although formulation adjustments were necessary to match current
quality benchmarks, The best formulation was used in industrial pilot production. This study highlights that refin-
ing insect lipids opens new opportunities for the application of BSFL lipids in various industries.

Session 82 Theatre 10

Beyond Authorized Insect Species: Unveiling the Potential of Native Coastal Insects for Sustainable Aquafeed
O.Ameixa', F. Lourengo’, P. Duarte'4, M. J. Gonzdlez5, M. Pinho23, M. R. Domingues?3, |. Medina5, R. Calado’

I University of Aveiro, Dep. of Biology & CESAM, Campus Universitdrio de Santiago, 3810-193 Aveiro, Portu-
gal, 2 University of Aveiro, Dep. of Chemist, , Aveiro, Portugal, 3 Mass Spectrometry Centre, LAQV REQUIM-
TE, Dep. of Chemistry, University of Aveiro, 3810-193, Portugal, 4 University of Coimbra, Centre for Function-
al Ecology, Associate Laboratory TERRA,, Dep. of Life Sciences, , 3000-456, Portugal, 5 [IM-CSIC- Instituto de
Investigaciones Marinas - Consejo Superior de Investigaciones Cientificas, , Vigo (Pontevedra), Spain

The use of insect-derived ingredients in aquafeed has gained significant attention due to their high nutritional
value and sustainable production potential. However, current regulations primarily authorize terrestrial insect
species such as, the black soldier fly (Hermetia illucens). Beyond concerns regarding the sustainability of pro-
ducing non-native species in a European context, a major limitation of these terrestrial insects for aquaculture
is their low content of n-3 polyunsaturated fatty acids (PUFAs), which are essential for the growth and health of
marine organisms. This study explores the potential of native coastal insect species as alternative protein and lipid
sources for marine aquafeeds. By utilizing species naturally occurring in coastal ecosystems, this approach sup-
ports native biodiversity and reduces the ecological risks associated with the introduction of non-native species
for mass production. We analyzed the nutritional composition of these insects and evaluated their suitability for
feeding marine species. Preliminary findings suggest that some coastal species may provide essential fatty acids
beneficial for fish and shrimp diets. By broadening the range of insect species considered for aquafeed, this study
not only contributes to the diversification of sustainable feed ingredients but also highlights the ecological and
economic potential of utilizing native biodiversity. Future research should focus on scalable production methods
and regulatory pathways to integrate novel, locally adapted insect species into aquafeed production while ensur-
ing ecosystem integrity.
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The fluctuation in functionality of frass as fertilizer
D. Deruytter’, J. Claeys', C. Coudron’
I Inagro, IRC, Ieperseweg 87, 8800 Rumbeke-Beitem, Belgium

The use of insect frass as fertilizer has been assessed in multiple publications. However, the conclusions of those
studies are variable. In this study, the potential effect of the feeding substrate on the potency of the frass was as-
sessed. The first step was Hermetia illucens (BSF) larvae on ten different feed substrates, the frass was collected
and chemically analyzed. Then, each frass ‘type’ was mixed, according to the analysis, with peat to ensure an
equal nitrogen (N) addition and water was added. Based on a pilot trial, a nitrogen addition of 210 mg N/plant
was used. Four pots (replicates) were filled with four kg of this mixture and 15 seeds of Triticum aestivum were
added. Several controls were also set-up in an identical way: a negative control without fertilizer, two organic
fertilizers (at 210mg N/plant) and two positive mineral controls (low: 70 mg N/plant and high: 210 mg N/plant).
For the latter, two concentrations were chosen as it is known that animal manure has never the same N avail-
ability as mineral fertilizer. The seed germination was determined after two weeks, thereafter the wheat density
was decreased to 8 plants/pot. Water was replenished twice a week by weighing the pots and refilling them to the
original weight. The amount of evaporation was noted as proxy for plant growth. The plants were also photo-
graphed multiple times to determine the leaf area. At harvest, both the above ground and belowground biomass
were determined. Finally, the composition of the plants and soil are assessed to construct a mass balance. The
results indicate a large variation in the chemical composition of the frass with N concentrations between 1.5 and
5.2% (and similar ranges for K and P). Surprisingly, even though all pots received the same amount of nitrogen,
major differences in fertilization capacity of frass were still observed. Certain types performed barely better than
the negative control while other types rivaled or outperformed the low mineral control. Furthermore, this seems to
be positively correlated with the original N concentration of the frass. This indicates that the variation in literature
in the use of frass as fertilizer can, at least partially, be explained by differences in the substrate they received and
should be taken into account in future studies.

Session 82 Poster 12

Innovation in piglet nutrition — use of black soldier fly meal

A. C. Monteiro!, T. Mariano', R. Pereira’, R. Fortunato?, D. Murta3, V. Pinheiro?4, D. Monteiro*

I FeedInov, Av. Prof. Doutor Vaz Portugal, 2005-424 Vale de Santarém, Portugal, 2 Ra¢des Zézere, S.A., Rua
Anténio Teixeira Antunes n° 1269, , Gravulha Aguas Belas, 2240-037 Ferreira do Zézere, Portugal, 3 Ingredient
Odissey, S.A., R. Eng. Albertino Filipe Pisca Eugénio 152, 2005-002 Santarém, Portugal, 4 Universidade de
Tras-os-Montes e Alto Douro, Quinta dos Prados, 5000-801 Vila Real, Portugal

Insects are an alternative nutritional protein source, resulting from a sustainable production system with efficient
conversion rates. The use of insect meal is an opportunity to reduce the pressure on raw materials for animal feed
and “Food vs Feed” competition, leveraging a new sector with great potential. This study is being conducted
under the Mobilizing Agenda InsectEra (AAC n°02/C05-i101/2022). The study aim is to evaluate the added value
of defatted larvae BSF meal in piglets feed, considering zootechnical performance. The first phase of the trial was
conducted in a commercial farm, from day 8 to 28 of age. The litters were selected to be homogeneous within and
between treatments (age, weight). At 28 days of age (weaning) animals were transported to the UTAD facilities
(phase 2). In both phases animals were allocated to three groups considering different BSF meal incorporation
rates: T1P1=control — 0%; T2P1 — 5% and T3P1 — 10%; T1P2=control — 0%; T2P2 — 2,5% and T3P2 — 5% (iso-
nitrogenous and/or isoenergetic diets). In the 1st phase 18 litters were selected (6 replicates/treatment; 6 animals/
replicate), from which 72 piglet males were selected for the 2nd phase. Piglets’ average weight was 3.2 kg at 8
days of age.The 2nd phase of the trial (28 to 70 days of age of piglets), was divided in two:e from 28 to 42 days
(pre-starter diet). Each treatment had 8 replicates for consumption (measurements by pen; 3 animals/pen) and 24
replicates for growth (measurements by animal; 24 animals)e from 42 to 70 days (starter diet). Each treatment
had 8 replicates for consumption (pens) and 16 replicates for growth (animals), as 8 animals/treatment were
slaughtered at 42 days of age.The measurements were: Individual weight; ADWG; ADFI; FCR; mortality and
morbidity. ADWG was the only difference between treatments being significantly higher in T2P1 than in T1P1
(289¢g/d vs. 246g/d).
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Study on the Growth and Nutritional Composition of the Black Soldier Fly (Hermetia illucens) Fed

with Korean melon waste (Cucumis melo var. makuwa)

B. Koo', K. Park', Y. Kim?, J. Y. Park2, S. Ji', J. H. Song', S. Y. Kim', E. Kim?

! National Institute of Agricultural Sciences, Agricultural biology, Nongseongmyeongro 166, Iseo-myeon, 55365
Wanju, South Korea, 2 National Institute of Crop sciences, Nongseongmyeongro 166, Iseo-myeon, 55365 Wanju,
South Korea

Agricultural by-products are generated throughout the production, processing, and distribution stages of the food
supply chain. Among them, fruit and vegetable by-products including low-grade or discarded produce are often
discarded at the farm level or lost during distribution. As a sustainable strategy to recycle and valorize these
organic wastes, the black soldier fly (Hermetia illucens) has garnered attention due to its capacity to biodegrade
a wide range of organic substrates and its potential as a high-value livestock feed ingredient. In this study, black
soldier fly larvae were reared on discarded Korean melon (Cucumis melo var. makuwa) to evaluate their growth
performance and nutritional composition. When 4 day-old larvae were fed the Korean melon waste-based diet,
their development period was extended by 22 days, and their average body weight was reduced by approximately
40% compared to larvae fed calf feed (control). Despite the reduced growth performance, larvae fed on melon
waste exhibited a high substrate reduction rate of 80.5%, although their bioconversion efficiency was relatively
low at 11.8%. In contrast, the control group showed a lower substrate reduction rate (62.1%) but a higher biocon-
version efficiency (19%). These results suggest that the high moisture content and semi-liquid characteristics of
melon by-products may facilitate substrate degradation but provide insufficient nutrients, thereby limiting larval
biomass conversion. Nutritional analysis revealed that dried larvae reared on Korean melon waste contained
approximately 36.8% crude protein and 37.7% crude fat on a dry matter basis, indicating their potential as a feed
resource. However, supplementation of the Korean melon waste-based diet with nutrient-rich additives such as
food waste or yeast may be necessary to support optimal larval growth and improve feed quality.

Session 82 Poster 14

Effect of diet supplementation with chitin and two types of chitosan from tenebrio molitor on in

vitro ruminal fermentation

C. Baila', P. Frutos', M. Hassanien'2, E. Barrio', G. Hervds', P. Toral

1 IGM, (CSIC-ULE), 24346 Grulleros, Ledn, Spain, 2 Animal Production Dep., South Valley University, 83523
Qena, Egypt

The rise of the insect farming industry results in an increasing availability of new products. Chitin and chitosan
obtained from the exoskeleton of crustaceans have shown potential to modulate ruminal fermentation; however,
the literature concerning insect chitin and chitosan is scarce. Therefore, an in vitro trial was designed to study
the effects of the inclusion of chitin and chitosan of Tenebrio molitor in the diet of lactating ewes on ruminal fer-
mentation. Four treatments consisting on a total mixed ration (forage:concentrate 50:50) without supplementation
(Control) or supplemented with 2% chitin, 2% high-weight chitosan (HW-chi; 100-150 kDa), or 2% low-weight
chitosan (LW-chi; <40 kDa) of T. molitor were incubated in 4 different runs (days) for 20 h with ruminal inoculum
from 3 cannulated sheep. The gas production (GP), the disappearances of DM (DMD) and neutral detergent fibre
(NDFD) and the in vitro true substrate digestibility (ivTSD) were measured. Lactic acid and ammonia concentra-
tions and volatile fatty acid (VFA) production were also determined. The latter was used to estimate the produc-
tion of CH4. Data were subjected to ANOVA using the MIXED procedure of SAS (v9.4). The supplementation
with both types of chitosans led to lower GP compared to Control or chitin (P < 0.01). Lower DMD and NDFD
values were obtained in LW-chi than in other treatments (P < 0.05), whereas ivTSD was decreased with all sup-
plements vs. the Control treatment (P < 0.001), with the greatest reduction observed in LW-chi. Compared to the
Control, all supplements promoted a higher percentage of acetic acid and both chitosans reduced the percentage of
butyric acid (P < 0.01). Individual and total VFA productions were similar among treatments, as were lactic acid
and ammonia concentrations and CH4 production estimates (P > 0.10). Overall, the dose of 2% of chitin and chi-
tosans seems to negatively affect in vitro ruminal fermentation. However, further research is needed to investigate
whether lower doses or adaptation of the microbiota (in vivo) could give more promising results. Acknowledge-
ments: Projects PID2023-1469790B-100, CS1020P23, FEDER and Tebrio Group S.L.
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Conservation of Hermetia illucens larvae via co-ensiling for use as protein feed

T. Hartinger'2, K. Schedle3, R. Resch?, K. Hartinger', R. Khiaosa-Ard'!

! Vetmeduni Vienna, Veterinaerplatz 1, 1210 Vienna, Austria, > University of Bonn, Endenicher Allee 15, 53115
Bonn, Germany, 3 BOKU University, Muthgasse 11, 1190 Vienna, Austria, # AREC Raumberg-Gumpenstein,
Altirdning 11, 8952 Irdning-Donnersbachtal, Austria

Soybean meal is the most used protein feed for poultry in Europe. However, there is a strong import dependency
and insect larvae may constitute an alternative protein source. After rearing, the larvae are typically dried to
obtain a storable feed, but this is a highly energy-intensive process. Hence, ensiling of larvae could be a suitable
substitute for drying, which has been only marginally considered. We investigated the conservation of Hermetia
illucens larvae when ensiled alone [CON] or with 15% or 25% inclusion of crushed wheat [WC15 and WC25]
or wheat middlings [WM15 and WM25], respectively. All treatments were ensiled for 90 days and subsequently
analyzed for gaseous weight loss, pH, crude protein, ash, ammonia-N, acetic acid, butyric acid, and ethanol.
Data were analyzed using a generalized linear model including co-substrate, inclusion rate, and their interaction
as effects. The results showed that the gaseous weight losses were highest in CON (6.83%), followed by WC15
(6.29%) and WC25 (5.59%), and lowest in WMI15 (5.18%) and WM25 (4.63%; P=0.02). Similarly, silage pH
was higher in CON (pH 5.31) compared to other treatments (pH 4.25-4.44; P<0.01), while inclusion rate had no
effect. Co-ensiling reduced the crude protein concentration (P=0.03) compared to CON, with a greater reduction
at 25% than at 15% inclusion rate (P<0.01). Ammonia-N levels ranged from 0.7 to 1.8% of total N and rose with
higher inclusion rate (P=0.01), while there were no differences between co-substrates. In conclusion, co-ensiling
of Hermetia illucens larvae allowed a successful conservation, with 15% co-substrate inclusion being sufficient.
The use of wheat middlings as co-substrate was as suitable as cracked wheat and may therefore be preferred due
to mitigating feed-food competition. Follow-up feeding trials should be conducted in future research.

Session 82 Poster 16

Introducing LIFE4Waste Growth: Biostimulating organic fertilizers from insect frass

K. Bohm!, A. Yarali Paisios?, L. Muskat3, M. Gold'

I REPLOID Group AG, Maria-Theresia-Strafie 53, 4600 Wels, Austria, > MAGMA Agro S.A, Mponiali 21-25,
73134 Chania, Greece, 3 Hochschule Geisenheim, Department of Crop Protection, Von Lade Strasse 1, 65366
Geisenheim, Germany

Insect frass is the largest product of black soldier fly larvae (BSFL) farming on organic byproducts. Consequently,
increasing its market value could be a key driver for the profitability of this emerging technology generating bio-
based products for the bioeconomy. We introduce the new four-year LIFE project — Waste4Growth (2025-2029).
LIFE is the key instrument of the EU to support disruptive high-risk projects with potential for dramatic positive
environmental impact. Today, insect frass is predominantly used for biogas production or as low-quality organic
fertilizer. LIFE Waste4Growth aims to increase the value of insect frass by converting insect frass into bio-
stimulating organic fertilizers and applying them in agriculture. Returning insect frass as biostimulating organic
fertilizers into agricultural is superior to current uses in biogas plants because it preserves its unique properties
to improve environmental quality. The project is being implemented by private and academic stakeholders with
farmer participation in Crete/Greece, Saxony/Germany, and Rhineland-Palatinate/Germany due to agricultural
importance and challenges like poor soil and climate-change-related drought benefiting from biostimulating fer-
tilizer application. The poster will outline the key aims and activities of the project including demonstrating the
biostimulating effects of insect frass and developing a scalable production process to produce at least one liquid
and one solid biostimulating organic fertilizer. Product functionality is being demonstrated with potato, maize,
sugar beet, grapevine and olives in greenhouse and open field trials. Applications of the products with farmers is
expected to reduce the crop land area with soil quality issues, climate-change related crop vulnerability to drought,
greenhouse gas emissions by substitution of synthetic fertilizers and create green jobs. The project works towards
a circular and climate-resilient EU, aligned with the Green Deal, Farm to Fork and Soil Protection Strategy.
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Hermetia illucens pupal exuviae and extracted chitin as functional feed for laying hens: application
of artificial senses for evaluating the organoleptic quality of eggs

F. Accetta’, A. R. Di Rosa'

1 University of Messina, Department of Veterinary Science, Viale Palatucci, 98168 Messina, Italy

The growing demand for chitin, due to its properties and applications, has encouraged the search for sustainable
alternatives to the traditional commercial source (crustaceans). Bioconverter insects, such as Hermetia illucens,
are ideal candidates because chitin derived from pupal exuviae is a byproduct of insect farms, which primarily
serve feed applications. This study aimed to assess the organoleptic characteristics of eggs produced by laying
hens fed pupal exuviae and chitin functionalized feeds derived from Hermetia illucens larvae reared on agricultur-
al waste substrates, using an artificial sensory platform composed of an E-Eye and an E-Tongue. These artificial
senses replicate human sensory abilities, enabling the perception and interpretation of sight and taste through
advanced sensors, similar to the human experience. A total of 72 ISA Brown laying hens were randomly assigned
to three groups (six replicates with four hens per replicate): group CT (fed a basal diet), group CH (basal diet with
1g of chitin per head per day), and group EX (basal diet with 2.5g of exuviae per head per day). The trial lasted 70
days, and at the end of the study, 24 eggs were sampled to evaluate their organoleptic characteristics (yolk color,
raw yolk, albumen and whole egg taste). These characteristics were assessed using the E-Eye (RGB color code)
and E-Tongue (with seven potentiometric sensors). Data were analyzed with discriminant function analysis (DFA)
to assess the differences between groups. The results from the E-Eye revealed a significant change in yolk color
in the CH group, especially highlighted by color code 1872. Regarding taste, clear distinctions were observed
among the three groups for both yolk, albumen, and whole egg. Notably, the CH group differed more significantly
from the CT group in taste. While these results are preliminary, they are important for understanding the effects of
novel feed sources on the organoleptic properties of eggs, which could influence consumer acceptance. Funded by
European Union—Next Generation EU, PNRR-Mission 4, Component 2, Project ID: J53D23018560001.

Session 83 Theatre 1

Using data from sensors and other precision farming technologies to enhance the sustainability of

dairy cattle breeding programs

L. F. Brito', I. I. Sensor Initiative?, C. Egger-Danner?

I Purdue University, 270 S. Russell Street, 47907 West Lafayette, United States, 2 ZuchtData EDV-Dienstleistun-
gen GmbH, Dresdner Str. 89, 1200 Vienna, Austria

The adoption of sensor technologies and precision farming tools is revolutionizing the dairy industry by enabling
real-time monitoring of animal health, welfare, and productivity. These technologies provide high-frequency,
large-scale, and objective phenotypic data that offer significant opportunities to enhance genetic improvement
programs. In this invited talk, we will explore the potential of sensor-derived data for optimizing genomic evalu-
ations, addressing key challenges, opportunities, and implementation strategies. Dairy farms increasingly utilize
automated systems, such as accelerometer-based behavior monitors, robotic milking systems, in-line milk bio-
marker sensors, and wearable devices. Integration of these data streams into breeding programs remains limited
due to fragmentation across sensor brands, lack of standardization, and challenges related to data accessibility,
ownership, and governance. To fully leverage digital technologies in dairy breeding, data harmonization and
integration are essential. Establishing standardized data collection protocols, robust quality control, and novel
trait definitions are critical. Therefore, we will discuss the definition and the genetic background of various sen-
sor-based traits and the feasibility of incorporating such traits into dairy genetic evaluations. However, several
hurdles must be addressed, including data access and portability challenges, interoperability across sensor sys-
tems, and the necessity for collaboration among farmers, researchers, breeding organizations, and technology pro-
viders. We will outline a roadmap for effectively utilizing sensor-derived data in genetic evaluations and advocate
for centralized data infrastructures, transparent data-sharing agreements, and global standards established by or-
ganizations such as I[CAR. Overcoming these challenges will enable dairy breeding programs to harness precision
dairy farming technologies, leading to enhanced production efficiency, improved animal health and welfare, and
sustainable genetic advancements in the dairy industry.
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Dairy cow resilience: data driven detection and quantification of perturbations using daily milk weights

R. Fourdraine?, F. Pefiagaricano’, K. Weigel

I University of Wisconsin-Madison, Department of Animal and Dairy Science, 1675 Observatory Drive, 53706
Madison, United States, 2 Dairy Records Management Systems, 313 Chapanoke Rd Suite 100, 27603 Raleigh,
United States

Resilience is an animal’s capacity to recover after a perturbation or maintain specific functions under stress. US
dairy herds group cows into pens based on factors such as parity, lactation stage, and milk production. By cou-
pling daily milk yield data with day-to-day pen location information, we can detect management and environmen-
tal perturbations and subsequently measure the responses of individual cows to these stressors over a particular
period. Our dataset included 62,580,945 daily milk weights and pen locations of 227,633 cows in parity 1, 2 and/
or 3 from 204 herds representing 30 US states from 2018 to 2024. Individual lactation curves were fitted using
polynomial quantile regression with a 0.5 quantile to derive expected lactation curves. Perturbation periods were
identified based on residuals between mean expected and mean observed daily milk weights at the pen level.
The initial dataset was stratified and considered 40 combinations that included severity levels from > 3% to >
7% and durations ranging from > 3 days to > 14 days. Delta milk yield (AMY) was measured as the change in a
cow’s mean daily milk production relative to her mean expected daily milk yield during an identified perturbation
period. The statistical model used to estimate variance components and heritabilities for AMY included calving
age, days in milk, parity and herd-year-season as fixed effects, along with event, additive genetic and permanent
environmental effect as random effects. Our findings suggest that animals differ in their response to perturbations
at the pen level, and this measure of resilience using daily milk data is heritable.

Session 83 Theatre 3

Analysing lactation curves to define resilience indicator traits in Austrian Fleckvieh

M. Agyiri’, R. Onzima'-3, A. Costa?, B. Fuerst-Waltl', F. Steininger4, G. Mészdros', J. Solkner!

I Universitit fiir Bodenkultur Wien, Department of Agricultural Sciences, Gregor-Mendel-Strasse 33, 1180
Vienna, Austria, 2 Universita di Bologna, Department of Veterinary Medical Sciences, via Tolara di Sopra 50,
Ozzano dell'Emilia, 40064 Bologna, Italy, 3 Muni University, Faculty of Agriculture and Environmental Scienc-
es, Muni Road, P.O. Box 725 Arua, Uganda, 4 ZuchtData, Dresdner Strasse 89, 1200 Vienna, Austria

In dairy cattle, various stressors can adversely affect reproductive and productive performance. Resilience, which
is the ability of cows to cope with and recover from such challenges, is crucial for ensuring their well-being while
maintaining production and reproductive capabilities. Recent research indicates that fluctuations in milk yield
(MY) during lactation can be used to define resilience traits, with minimal variations showing better resilience
of a cow. In this study, we defined two resilience indicators: log-transformed variance (In(c2)) and lag-1 autocor-
relation (rlag) of the daily deviations in MY. Automatic milking system (AMS) data used for analysis comprised
8,615,511 daily milk records from 20,723 Fleckvieh cows over multiple lactations. The indicators were calculated
from three fitted lactation curves, including the Wilmink curve and curves based on quadratic and cubic splines.
Average daily MY was included as an additional trait to determine the correlations between the resilience indica-
tors with MY. Genetic analyses were conducted using multivariate analysis in WOMBAT to estimate heritability
(h2) and genetic correlations between the traits. The estimated h2 for In(c2) ranged between 0.14 to 0.20, while
0.05 to 0.08 for rlag considering the different lactation curves. Moderate genetic correlations (0.31 to 0.39) were
observed between the resilience indicators. High genetic correlations were estimated between average daily MY
and In(c2) (0.71 — 0.79), but the correlations between average daily MY and rlag (0.03 — 0.19) were low. The
higher h2 observed for In(o2) suggests it may be a robust indicator of resilience in lactating Fleckvieh cows.
Estimating correlations between the resilience indicators with traits in the selection index is recommended for
further validation.
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Heritabilities for sensor-derived traits and their genetic relationship with early lactation ketosis

K. Schodl, B. Fuerst-Waltl?, F. Steininger?, D4Dairy Consortium!, C. Egger-Danner!

! ZuchtData EDV-Dienstleistungen GmbH, Dresdner Str: 89, 1200 Vienna, Austria, > BOKU University, Depart-
ment of Agricultural Sciences, Institute of Livestock Sciences, Gregor-Mendel-Str. 33, 1180 Vienna, Austria

The increasing use of sensor systems monitoring dairy cow behaviour and physiology awakened interest to ex-
plore their potential for phenotyping in dairy cattle breeding. Focus is put on the development of new phenotypes
or proxies for complex and low heritable traits such as functional traits. Ketosis in early lactation is prevalent on
most dairy farms, but low frequencies and heritabilities of clinical diagnoses and high workload of routine test-
ing for B-hydroxybutyrate (BHB) complicate an improvement through breeding. Within the D4Dairy project we
examined proxies for early lactation ketosis from sensor data on commercial farms equipped with smaXtec (mea-
suring activity and rumen temperature) and Lely (measuring activity, rumination and eating time) sensor systems.
Blood BHB tests on days 7 and 14 after calving were used as reference with values >1.2 mmol/L indicating a state
of ketosis (1) or healthy otherwise (0). Sensor variables were defined as daily sums (activity), means (tempera-
ture, rumination, eating time) and standard deviations (SD; all) at the day of testing and as means and regression
slopes over 30 days postpartum. Heritabilities (h?) were 0.09 for ketosis, 0.15-0.22 for activity, <0.01-0.16 for
temperature, 0.09-0.15 for rumination and 0.12-0.37 for eating time traits on the test day. Genetic correlations
significantly different from zero were found for activity traits (-0.73 to -0.79). Means over 30 days showed h?
of 0.16-0.50 for activity, 0.21 for temperature, 0.18-0.44 for rumination and 0.27-0.51 for eating time, while for
slope-based traits h? significantly differing from zero were 0.06 (activity) and 0.10 (eating time). Activity traits
were genetically correlated to ketosis (-0.63 to -0.99) as was eating time (0.42-0.56). Results suggest that traits
defined from sensor data are heritable and genetic correlations suggest that activity and eating time may serve as
auxiliary traits for early lactation ketosis.

Session 83 Theatre 5

Advancing metabolic health: Genomic evaluation of energy status indicator traits in Finnish dairy cattle
R. Kempe', E. Negussie', T. Pitkdinen!, M. Koivula', J. P6562, M. Lidauer!

I Natural Resources Institute Finland, Genomics and breeding, Tietotie 4, FI-331600 Jokioinen, Finland, 2
Faba, P.O.Box 40, FI-01301 Vantaa, Finland

Integrating feed efficiency traits into dairy cattle breeding requires accounting for early lactation energy status to
support cow health. Energy status indicator (ESI) traits, like blood metabolites or milk fatty acids (FA) predicted
using mid-IR reflectance spectroscopy (MIR), are of particular interest. This study aimed to enhance the evalu-
ation of ESI traits through single-step genomic BLUP prediction. Data were collected from Finnish Red Dairy
Cattle, Finncattle, and Holstein cows with test-day records from 8 to 60 days in milk. Milk samples were anal-
ysed using MIR and calibration equations for blood plasma non-esterified FA (NEFA) and beta-hydroxybutyrate
(BHB). The dataset, starting from 2016, included 0.61 million ESI records from 0.28 million cows, with pedigree
data covering 0.65 million animals. Among these, 63934 cows were genotyped since 2009. Genetic analysis used
multiple-breed, multiple-trait linear mixed models distinguishing NEFA and BHB in first and later lactations
as separate traits. The genomic models were developed using VanRaden method I for the genomic relationship
matrix, with a 30% residual polygenic proportion and solved using the ssGTaBLUP method. Validation involved
linear regression of full and reduced data breeding values (BV) and comparison of pedigree-based and genomic
BVs. Heritability estimates for NEFA and BHB were higher in first lactation (0.13 and 0.23) than in later lacta-
tions (0.09 and 0.18). A slight, favorable decline in genetic trends for both traits indicates that current breeding
goals do not adversely affect early lactation energy status. The genomic model improved predictive ability for ESI
traits by 21.5 percentage points in cows and 16.3 in bulls, with R? ranging from 0.63 to 0.75 in cows and 0.42 to
0.58 in bulls. Additionally, bl values were closer to unity in cows (0.95-0.99) and improved in bulls (0.90-0.93),
indicating reduced overprediction. Thus, genomic prediction enhances the accuracy and unbiasedness of BV's for
ESI traits, making their inclusion in breeding programs both feasible and essential for supporting cow metabolic
health while improving feed efficiency.
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Estimation of variance components for selected metabolic traits in Fleckvieh Cattle

H. Schwarzenbacher!, J. Himmelbauer', C. Fuerst?, A. Koeck', B. Fuerst-Waltl2, C. Egger-Danner!

! ZuchtData GmbH, Dresdner Strafse 89/B1/18, 1200 Vienna, Austria, ? Insitute of Livestock Sciences, Depart-
ment of Agricultural Sciences, Gregor-Mendel-Straf3e 33/11, 1180 Vienna, Austria

Following extensive research on metabolic traits across multiple projects such as “Efficient Cow”, “FoKUHs”
and “D4Dairy”, we aim to implement a genomic evaluation for metabolic stability within our populations. To
achieve this, variance components were estimated using all available data from previous research projects and
routine data recording. The phenotypic traits included in our REML analyses were fat-protein ratio (FPR), the
mid-infrared-based predictor KetoMIR, hand-held B-hydroxybutyrate (BHB) tests using milk or blood (ketotest),
and clinical ketosis diagnoses from farms with reliable health data recording. As phenotype collection was pri-
marily conducted on farms with herd genotyping, we incorporated genotype information into single-step genomic
REML analyses to compare results with conventional REML estimates. Analyses were performed using WOM-
BAT software, which supports single-step GREML and utilizes multi-threaded computing to handle large datasets
efficiently. The estimated heritabilities for FPR, KetoMIR, ketotest, and ketosis diagnoses were 0.11, 0.17, 0.035,
and 0.015, respectively, aligning well with literature values. Correlations between KetoMIR and ketotest were
moderate (0.55-0.60), while correlations between FPR and ketosis diagnoses (0.15-0.20), between KetoMIR and
ketosis diagnoses (0.45-0.50) and between ketotest and ketosis diagnoses (0.80—0.90) indicate that both are high-
ly informative auxiliary traits for metabolic status. Together with additional traits such as milk fever and losses
due to metabolic disorders, these findings offer valuable insights for the genetic evaluation of metabolic stability.

Session 83 Theatre 7

Genome-wide association study on differential somatic cells in Italian Simmental

A. Cesarani', L. Degano?, G. Gaspa3, R. Negrini4, D. Vicario?, C. Dimauro’, N. P. Macciotta’

I Universita di Sassari, viale Italia 39, 07100 Sassari, Italy, 2 ANAPRI, via Ippolito Nievo 19, 33100 Udine,
Italy, 3 Universita di Torino, largo Braccini 2, 10095 Grugliasco, Italy, 4 Universita Cattolica del Sacro Cuore,
via Emilia Parmense 84, 29122 Piacenza, Italy

Somatic cell count (SCC) is the most adopted indicator of udder health in dairy animals. A high value of SCC
is usually associated with subclinical mastitis and, in turn, with a lower quality of milk and a worsening of milk
coagulation properties. SCC does not discriminate between different type of cells. Differential somatic cell count
(DSCC), that represents the combined proportion of polymorphonuclear leukocytes and lymphocytes, has been
proposed as a more precise indicator of mastitis in cows and sheep. DSCC. In this study, variance components
estimation and a genome-wide association study (GWAS) on DSCC recorded in Italian Simmental cows were
carried out. A dataset with 362,094 test-day records from 36,633 cows, farmed in 846 farms with calvings from
2020 to 2023 were used. Data were analyzed with a repeatability animal model that included parity as cross-clas-
sified fixed effect, days in milk as fixed covariate, and herd-test-day, animal, permanent environment, and residual
as random effects. EBVs were then used as input for a Bayesian GWAS through BayesR using four classes of
effects’ size (0.0,0.0001,0.001,0.01). Genomic breeding values (GEBV) were backsolved to get SNP variance and
p-value using blupf90 suite. Heritability and repeatability were 0.15+0.01 and 0.34+0.001, respectively. From the
Bayesian GWAS, a total of 240 markers had a non-zero posterior probability larger than 50%. One SNP located
on chromosome 14 (rs41634571) showed 81% of probability to be in the largest effect class. Close to this SNP,
six coding genes were mapped (SNX16, CHMP4C, ZFANDI, IMPA1, SLC10AS, and ENPP2). From the back-
solving of GEBYV, two markers had a p-value greater than Bonferroni corrected threshold using blocks. The SNP
were located at the beginning of chromosome 20, where some QTL significantly enriched for maintenance effi-
ciency and maturity rate were found. Results of the present study showed that DSCC is a heritable trait in Italian
Simmental and some candidate genomic regions associated with this trait were found.
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Identification of functional SNPs and INDELs within IncRNA associated with mastitis in Holstein dairy cows

V. Asselstine’, J. . Medrano?, C. F. Baes’, P. Stothard?, F. Miglior', F. S. Schenkel’, A. Cdnovas’

1 University of Guelph, Department of Animal Biosciences, 50 Stone Rd E, NIG2W1 Guelph, Canada, ? Univer-
sity of California-Davis, Department of Animal Science, 1 Shields Ave, 95616 Davis, United States, 3 University
of Alberta, Department of Agricultural, Food and Nutritional Science/Livestock Gentec, 116 St & 85 Ave, T6G
2R3 Edmonton, Canada

Bovine mastitis is a common disease in lactating dairy cows, causing reduced milk yield, discarded milk, and early
culling. Despite extensive research, it remains a major challenge for dairy producers. Advances in high-through-
put transcriptomic and genomic sequencing provide new opportunities to explore its underlying biological mecha-
nisms. In this study we used RNA-Sequencing (RNA-Seq) to analyze somatic cells (SC) RNA from milk samples
of six cows, each with both healthy (n=6) and mastitic (n=6) quarters, classified by a somatic cell count >100,000
cells/mL. The objective was to identify novel differentially expressed (DE) long non-coding RNAs (IncRNAs)
with potential regulatory roles (FDR < 0.05; [FC| > 2). A total of 94 IncRNA were DE between healthy and mas-
titic samples; however, only five were deemed functionally relevant based on involvement in immune-related
metabolic pathways, and proximity to key immune candidate gene network nodes. To further investigate genetic
variation, whole-genome sequencing (WGS) was performed on an independent population of seven healthy and
seven mastitic Holstein cows. This analysis aimed to identify fixed variants—single nucleotide polymorphisms
(SNPs) and insertions/deletions (INDELs)—uniquely present in either group within DE IncRNAs. Preliminary
WGS analysis identified 86 and 73 unique, fixed INDELSs (present in 100% of animals) in mastitic and healthy
cows, respectively, along with 611 fixed SNPs in mastitic cows and 190 SNPs in healthy cows. Next steps will
focus on determining the precise location of these variants and assessing whether they impact IncRNA expression
or function. This study highlights the potential of multi-OMICs integration in advancing our understanding of
genetic resistance to mastitis in Holstein dairy cattle. Keywords: Holstein dairy cow, INDEL, long non-coding
RNA, mastitis, RNA-Sequencing, SNP, whole genome sequencing

Session 83 Theatre 9

Functional genetic variants associated with subclinical intra-mammary infection in Holstein cattle
A.Vanzin', V. Bisutti!, D. Giannuzzi', A. Cecchinato’, L. Gallo', A. Cdnovas?, S. Pegolo!

I University of Padova, DAFNAE, Viale dell'universita 16, 35020 Legnaro, Italy, 2 University of Guelph, CGIL,
ABSc, 50 Stone Road, N1G 2W1 Guelph, Canada

Beyond the well-established transcriptome analysis for gene expression, RNA-Sequencing technology could also
be valuable for identifying functional genetic variants (FVs) (including SNPs and INDELs) located within asso-
ciated candidate genes linked to traits such as mastitis resistance or susceptibility. MGISeq RNA-Sequencing was
conducted on milk somatic cells collected from Holstein cows with no history of mastitis (n=9; Neg) and with
subclinical intramammary infection (sIMI) due to Streptococcus agalactiae (n=11; Sa+) or Prototheca spp. (n=11;
P+). Raw sequencing data were aligned to the Bos taurus ARS-UCD1.3 reference genome using CLC Genomic
Workbench (Qiagen) to generate unique alignments for each condition and identify group-specific FVs within the
transcriptome. CLC workbench was also used to perform variant discovery analysis and to determine whether the
variants lead to amino acid changes and fall within potential splice sites. The Variant Effect Predictor tool (Ensem-
bl) was employed to predict their functional consequences. Results revealed 306,440 FVs uniquely fixed in the
Neg group (253,190 SNPs, 28,308 insertions, 23,617 deletions), 264,132 FVs in the P+ (21,4745 SNPs, 25,581
insertions, 22,496 deletions), and 246,777 FVs in the Sa+ (201,984 SNPs, 22,819 insertions, 20,795 deletions).
Among these, 273, 252, and 185 FVs unique for Neg, P+, and Sa+, respectively, were predicted to fall within
potential splice sites. Next steps involve functional analysis and the identification and enrichment of quantitative
trait loci regions and classes which co-localize with the detected FVs using GALLO package (R studio). Final re-
sults may provide valuable insights to better understand the genetic architecture of sIMI resistance/susceptibility.
This may contribute to improve genetic selection for udder health in dairy cattle, providing economic benefits and
enhancing animal welfare. Acknowledgment: Agritech National Research Center, funded by the European Union
Next-Generation EU (Piano Nazionale di Ripresa e Resilienza (PNRR)-Missione 4, Componente 2, Investimento
1.4-D.D.1032 17/06/2022, CN00000022)
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Novel IncRNA in milk somatic cells of dairy cows with subclinical mastitis caused by Streptococcus
agalactiae and Prototheca spp

S. Pegolo’, V. Bisutti', A. Vanzin', A. Cecchinato’, A. Cdnovas?, V. Asselstine2, D. Giannuzzi’

1 University of Padova, DAFNAE, viale dell’Universita 16, 35020 Legnaro, Italy, 2 University of Guelph, CGIL,
ABSc, 50 Stone Road, N1G 2W1 Guelph, Canada

Regulatory elements including long non-coding RNAs (IncRNAs) make up the ma-jority of the transcriptome.
Despite that, the functional understanding of their role in bovine mastitis remains limited. This study aimed to
analyze IncRNA expression in milk somatic cells from healthy cows and those affected by subclinical mastitis
caused by Streptococcus agalactiae and Prototheca spp. Three experimental groups were defined based on bac-
teriological analyses of 188 animals from one farm: healthy (H; n=15), Streptococcus agalactiae infected (Sa+;
n=10), and Prototheca spp. infected (P+; n=9). RNA sequencing was performed using the MGISeq plat-form with
a paired-end approach. After aligning reads with Hisat2, Cufflinks was used to reconstruct the transcriptome. The
resulting GTF files were merged into a unified transcriptome and compared to the reference annotation using Cuff-
compare. Differential expression (DE) analysis was assessed with DESeq?2 (log fold-change >|1| and FDR < 0.05).
Candidate IncRNAs and their interaction partners were pre-dicted using FEELnc. When comparing the mastitis
samples (regardless of the pathogen) with the H ones, the DE analysis identified 347 IncRNAs (251 up-regulated
and 96 down-regulated, respectively). One of the most up-regulated IncRNA, TCONS 00189579, had as predict-
ed target the SELL gene, involved in leucocyte migration. TCONS 00311488 was downregulated in mastitic an-
imals and targeted to the PDE4 gene, encoding for phosphodiesterase type 4 enzymes involved in the modulation
of inflammatory processes. Moreover, this study identified 216 novel IncRNAs potentially involved in mastitis
development, requiring further validation for their role in immune regulation and udder health improvement in
dairy cattle.This project was part of 2024DAFNAE1DOR-00172 funded by UNIPD. This study was also carried
out within the Agritech National Research Center and re-ceived funding from the European Union Next-Gener-
ation EU (PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR) — MISSIONE 4 COMPONENTE 2,
INVESTIMENTO 1.4 — D.D. 1032 17/06/2022, CN00000022).
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Single-step genomic evaluation of calf health traits in Holstein breed

C. Lynch’, J. Jamrozik':2, A. Fleming’, C. Baes?3, B. Van Doormall', F. Miglior'2

! Lactanet Canada, 660 Speedvale Ave W, NIK IE5 Guelph, Canada, ? Centre for Genetic Improvement of
Livestock, Department of Animal Biosciences, University of Guelph, 50 Stone Road East, NIG 2W1 Guelph,
Canada, 3 University of Bern, Hochschulstrasse 4, 3012 Bern, Switzerland

Improving calf health while enhancing animal health standards is a major objective of the dairy industry. Respi-
ratory issues (RESP) and diarrhea (DIAR) are the two most common calf diseases on Canadian farms. Genetic
selection is one potential solution to help reduce the incidence of these diseases. A single-step genomic evaluation
for calf traits in Holstein breed has been developed by Lactanet Canada, with official implementation in August
2025. Lactanet Canada plans to include calf traits into both national selection indexes, Lifetime Performance
Index (LPI) and Pro$, beginning in April 2026. The evaluation uses producer-recorded calf disease data, which
after quality control, included 316,932 Holstein calf disease binary records for RESP and 130,027 records for
DIAR from 1,217 Canadian dairy herds between 2007 and 2024. The prevalence for RESP was 19.5%, while
DIAR was 21.1%. A two-trait Single-Step genomic evaluation with a linear animal model was conducted using
MiX99 software. The model factors included a fixed year-season effect, and random herd-year-season, animal,
and residuals. The genomic reference population, consisting of genotyped animals in the 4-generation pedigree,
included 107,254 animals. Heritabilities of 0.054 for RESP and 0.044 for DIAR, with a genetic correlation of
0.526 between the traits were previously estimated in the same population by MC-EC-REML. A total of 2,974
sires achieved official status based on having daughters in at least 5 herds and having an estimated breeding value
(EBV) reliability >70%. Over time, no genetic trend in sires was observed, highlighting the need for direct selec-
tion on calf disease traits. EBV proof correlations between calf disease traits and other evaluated traits were very
weak (< +/- 0.15), further emphasizing the need for direct selection on calf disease traits. For inclusion in national
evaluations, Lactanet Canada is proposing an index weighting of 30% on RESP and 70% on DIAR, driven by
economics, mortality rates, and the role of DIAR as a major precursor to RESP.
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Exploring the genetic basis of calf health and vitality traits in Holstein Friesians
L. Stahmer, L. Engel’, K. Vol3!, G. Thaller!
I Kiel University, Institute of Animal Breeding and Husbandry, Olshausenstrafie 40, 24098 Kiel, Germany

Healthy and robust calves are the foundation of a successful dairy farm, as they will develop into productive dairy
cows. The welfare and health of dairy calves during the rearing period are major animal welfare concerns that
have been criticised in the past. Moreover, the health and development of a calf can significantly influence future
performance as dairy cow, impacting both, the profitability of the dairy farm and the direct costs associated with
sick and underdeveloped calves. Despite their importance, calf health and vitality traits are not yet adequately
considered in the breeding program of the Holstein Friesian breed and their genetic basis remains largely un-
known. Therefore, this study aims to investigate the genetic basis of these traits in Holstein Friesian calves as
well as to establish the new trait complex “calf vitality” to be incorporated into future breeding programs. The
data set comprises 1,767 female Holstein Friesian calves born between Sep. 2023 and Dec. 2024 on one farm in
eastern Germany. The phenotypic data of these calves include information about the birth weight, calving ease
as well as the weight development, recorded repeatedly (six measurements) from birth to first insemination. Ad-
ditionally, health events (pneumonia, navel infection, diarrhea) as well as animal deaths and cause of death were
documented. Furthermore, all calves were genotyped after birth using a bovine 50 K SNP chip. Genome-wide as-
sociation studies (GWAS) and the estimation of genetic parameters are currently conducted for the studied traits.
The results of this study will contribute to the development of the new trait complex “calf vitality” with the goal
of establishing a genomic breeding value for this trait. A better understanding of the genetic basis of calf vitality
and the development of a new breeding value will not only improve calf health and welfare, but also contribute
to more efficient and sustainable dairy farms. This work is funded by the German Federal Ministry of Food and
Agriculture (BMEL) based on a decision of the Parliament of the Federal Republic of Germany, granted by the
Federal Office for Agriculture and Food (BLE; grant number 281C809A21).
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The Relationship Between Telomere Length, Health, Welfare and Production Performance in Holstein Cattle
M. Cohen-Zinder, S. Elbag’, E. Shor-Shimoni', F. Garcia', A. Shabtay’

1 Agricultural Research Organization - The Volcani Center, Sustainable Ruminant Production lab, Newe Ya'ar
Research Center, 30095 Ramay Yishay, Israel

Ensuring animal health and welfare in intensive production systems presents a major challenge in cattle breeding,
requiring long-term monitoring and complex data collection. Identifying heritable, easily measurable traits linked
to health and welfare could enhance herd management and genetic selection. Telomeres, repetitive DNA sequenc-
es at chromosome ends, serve as indicators of cellular aging and stress. In humans, telomere length (TL) is asso-
ciated with various diseases, yet research in livestock remains limited. This study aimed to assess TL in Holstein
calves in relation to hormonal, nutritional, and productive traits, as well as the effects of individual versus group
rearing. TL was measured in calf and maternal white blood cells using qPCR (T/S ratio) and validated against
the Southern blot method. A significant correlation (R?=0.3, p<0.01) was found between maternal and offspring
TL at birth (N=118). Telomeres shortened in early life, followed by elongation, returning to birth values by eight
months. Individually reared calves exhibited longer telomeres at four months (P=0.04). Hair cortisol, an indicator
of chronic stress, was initially similar between rearing systems but significantly higher in group-reared calves
at two months (P<0.05), likely due to social stressors. By four months, cortisol levels declined in group-reared
calves but increased in individually reared calves following their transition to group housing. A negative correla-
tion was observed between cortisol levels at birth and TL at two months in individually reared calves (R?>=0.22,
P=0.017). Additionally, TL at birth was influenced by maternal factors, including TL, age, and genetic value for
dystocia (P<0.0001). In conclusion, TL holds considerable potential as a biomarker for health status, welfare, and
production attributes in cattle.

774 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 83 Poster 14

Understanding barriers and motivators to sharing hoof health data

J. Wilson', J. Tulloch’, G. Oikonomou!, H. Higgins'!

1 University of Liverpool, Department of Livestock and One Health, Institute of Infection, Veterinary and Eco-
logical Sciences, Leahurst Campus, Liverpool, CH64 7TE Liverpool, United Kingdom

Lameness affects dairy cattle worldwide, imparting substantial impacts on the welfare of the individual cow, and
on the sustainability of a dairy herd. Our recent research has highlighted the impact that genetics can have on an
individual’s susceptibility to the lesions that causelameness. However, UK genetic evaluations for lameness are
reliant on the hoof health records submitted by farmers voluntarily, either through their milk recording organi-
sation, or through the newly established national database of foot trimming records called the UK Hoof Health
Registry. Our study aimed to understand the barriers and motivators to farmers sharing their hoof health data with
the UK Hoof Health Registry, to better understand how to encourage data sharing to improve genetic evaluations.
A qualitative study was conducted using a purposive (non-random) sampling strategy which aimed to include
more hesitant voices. We advertised a series of focus groups for farmers, hoof trimmers, and veterinarians. Focus
groups were conducted online using a semi-structured interview script. All focus groups were audio recorded
and transcribed verbatim using a professional transcription service. Transcriptions were thematically analysed
using an inductive approach. We recruited ten farmers, four hoof trimmers, and three vets to the focus groups.
The recruitment process proved challenging despite a range of strategies being deployed to encourage potential
participants to attend. Thematic analysis has highlighted social barriers including awareness of data ownership,
and concerns around the visibility of sensitive animal health data. Wanting to contribute to improving dairy cow
health, and the reputation of the research institute operating the database were cited as some of the motivators
driving farmers to share hoof health records. Our results have provided important new insight into the mindsets
of different stakeholders and supported the dissemination and uptake of the UK Hoof Health Registry project.
We have identified a range of social barriers and motivators which can influence farmers, foot trimmers and vets’
perceptions and behaviours in relation to sharing hoof health records.
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Genetic correlations of Resilience Indicators with Production, Fitness and Welfare Traits in Austrian

Fleckvieh Cattle

R. B. Onzima'-2, M. Agyiril, A. Costa3, B. Fuerst-Waltl', F. Steininger?, G. Mészdros?, J. S6lkner?

I Livestock Sciences - BOKU University, Agricultural Sciences, Gregory Mendel Strafse 33, 1180 Vienna,
Austria, 2 Muni University, Faculty of Agriculture & Environmental Sciences, Muni Road, 00256 Arua, Uganda,
3 Universita di Bologna, Veterinary Medical Sciences, via Tolara di Sopra 50, Ozzano dell'Emilia, 40064 Bolo-
gna, Italy, 4 ZuchtData, Dresdner Strasse 89, 1200 Vienna, Austria

Breeding for resilience in livestock can potentially lead to improvement in herd productivity, better fitness and
welfare thereby significantly easing management and lowering cost of production. Resilience measures the ability
of an individual to cope with short-term disturbances and quickly return to normal performance. The correlations
of the resilience traits with diverse production, fitness and conformation traits present a best-bet scenario for
breeding for improving the traits. Genetic analysis was undertaken with 2 resilience indicators; log transformed
variance of milk yields (LnVar) and lag-1 autocorrelation (rauto) from milk yield (MY data collected across mul-
tiple lactations of Austrian Fleckvieh cattle. Low LnVar and lag-1 autocorrelation indicates low variability in daily
MY and quick recovery from a disturbance and therefore indicator for good resilience. The MY data was collected
across multiple lactations using Automatic Milking Systems (AMS), comprising of 8,615,511 daily MY records
0f 20,723 Austrian Fleckvieh cows. Correlations of estimated breeding values (EBV) of -LnVar and —rauto, with
EBYV for production, fitness and conformation traits from routine genetic evaluation were analysed. The resilience
indicators were scaled so that high values are desirable. The LnVar resulted into negative correlated response with
most of the production traits and positive correlated response with fitness and health traits. Meanwhile, lag-1 au-
tocorrelation had negligible correlations with almost all other traits, suggesting that LnVar is a better predictor of
resilience than rauto. Selecting for the resilience indicator LnVar can lead to improvement in fitness and welfare
outcomes in dairy cattle breeding programs.
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Genetic relationships between milk lactose content, lactosaemia, udder health and metabolic status

in dairy cows

R. Lefebvre!, A. Bordas', F. Launay?, M. Gaborit2, D. Boichard', J. Flament3, M. P. Sanchez!

1 Université Paris-Saclay, INRAE, AgroParisTech, GABI, Domaine de Vilvert, 78350 Jouy-en-Josas, France, 2
INRAE UE326, Unité expérimentale du Pin, 61310 Gouffern en Auge, France, 3 PEGASE, Institut Agro, INRAE,
65 rue de Saint Brieuc, 35042 Rennes, France

Mammary inflammation in dairy cows has an adverse effect on the mammary epithelium, with an increase in lacto-
saemia (blood lactose, BL) and a decrease in milk lactose (ML) content. On the other hand, the high glucose demand
for lactose synthesis during lactation can lead to metabolic disorders. The objectives of the present study are to assess
the genetic link between lactose contents and the udder health and metabolic status of dairy cows. We investigated
genetic associations between ML, BL, and indicators of udder health (Somatic Cell Score, SCS) and metabolic status
(non-esterified fatty acids (NEFAs), beta-hydroxybutyrate (BHB), glucose, and urea) at different stages of lactation.
The study is based on 3197 test-day records collected from 662 Holstein, Normande and crossbred cows raised at
the INRAE experimental farm of Le Pin (doi: 10.15454/1.5483257052131956E12). We estimated heritability and
genetic correlations by applying multi-trait animal mixed models based on test-day records, including a random
permanent environmental effect and non-genetic fixed effects. Our findings reveal moderate heritability estimates
for blood metabolites (0.12, 0.14, 0.17, 0.19, and 0.25, for urea, BL, BHB, NEFAs, and glucose, respectively) and
for ML (0.28). Genetic correlations between blood metabolites ranged from -0.62 (BL and glucose) to 0.28 (BL
and BHB), while genetic correlations between ML and blood metabolites varied from -0.40 (with BL) to 0.43 (with
glucose). ML and BL, negatively correlated, presented a negative (-0.24) and positive (0.61) genetic correlation with
SCS, respectively. Standard errors varied from 0.04 to 0.07 for heritability estimates and from 0.18 to 0.26 for ge-
netic correlations. These results support the hypothesis of a genetic link between lactose metabolism and cow health,
suggesting that milk and blood lactose may serve as valuable indicators of udder health and metabolic status, with
potential applications for genetic selection and management practices in dairy herds.

Session 83 Poster 17

Transcriptome analysis for heat and cold stress exposure in Romanian Spotted breed

D. E. llie', A. E. Mizeranschi.23, L. T. Cziszter'.2, C. V. Mihali'4, R. |. Neamt', D. Gavojdian’

I Research and Development Station for Bovine, Arad, Calea Bodrogului 32, 310059 Arad, Romania, 2 Uni-
versity of Life Sciences Timisoara, Calea Aradului 119, 300645 Timisoara, Romania, 3 Institute for Advanced
Environmental Research, West University of Timisoara, Oituz 4, 300086 Timisoara, Romania, # Vasile Goldis
Western University of Arad, Revolutiei 94-96, 310025 Arad, Romania, 5 Research and Development Institute for
Bovine, Sos. Bucuresti - Ploiesti km 21, 077015 Balotesti, Romania

Thermal stress, during exposure to both heat (HS) and cold (CS) challenges, impacts productivity, reproductive
efficiency, health and welfare in cattle. The aim of this study was to determine the differentially expressed genes
(DEGs) and their functional pathways during HS and CS exposure in Romanian Spotted breed. A transcriptome
analysis was performed on cows under thermoneutral conditions (TN; 13°C), heat stress (HS; 36°C) and cold
stress (CS; -7°C) exposure. RNA-seq technique was used for transcriptome gene expression profile in blood sam-
ples of 7 Romanian Spotted multiparous lactating cows. The differential expression analysis was performed using
the edgeR R package and the KEGG pathway enrichment analysis of differential gene sets, using ClusterProfil-
er software. Compared to TN, 1582 (996 up-regulated and 586 down-regulated) and 411 (89 up-regulated and
322 down-regulated) significantly DEGs (p<0.05) were identified for HS and CS, respectively. The enrichment
analysis of the DEGs of cows exposed to HS compared to TN highlighted the biological processes and pathways
including MAPK signaling pathway, chemokine signaling pathway, platelet activation, necroptosis, cytosolic
DNA-sensing pathway, viral protein interaction with cytokine and cytokine receptor, apoptosis and NOD-like
receptor signaling pathway. The most significant KEGG pathways of cows exposed to CS vs. TN were related to
focal adhesion, ECM-receptor interaction, protein digestion and absorption, calcium signaling pathway, relaxin
signaling pathway and cardiac muscle contraction. The obtained results provide new insights regarding a series of
molecular mechanisms underlying the thermal response of cows under heat and cold stress.
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Genome-Wide Association Studies for Milking Reactivity in Romanian Spotted Cattle

M. Mincu-lorga’, A. E. Mizeranschi234, D. Gavojdian’, I. Nicolae’, D. E. llie2

I Research and Development Institute for Bovine, Sos. Bucuresti-Ploiesti km 21, 077015 Balotesti, Romania, 2
Research and Development Station for Bovine, Calea Bodrogului nr. 32, 310059 Arad, Romania, 3 Institute for
Advanced Environmental Research, West University of Timisoara, B-dul. Vasile Parvan nr. 4, 300223 Timisoara,
Romania, 4 Faculty of Bioengineering of Animal Resources, University of Life Sciences “King Mihai I”, Calea
Aradului nr. 119, 300645 Timisoara, Romania

Cattle behaviour during milking is a key trait affecting animal welfare and farm efficiency. Highly reactive cows
exhibit excessive movement or resistance during milking, impacting milk yield and overall herd management.
Behavioural traits in cattle were shown to have a genetic component, however, their underlying mechanisms
remain poorly understood. This study aimed to identify genetic markers associated with milking reactivity in
Romanian Spotted dual-purpose cattle breed using a genome-wide association study (GWAS). The experiment
was conducted on a number of 185 cows, between st and 3rd parities, milked twice per day in a ‘herring-bone’
2x14 parlour. Milking reactivity was scored on a 5-point scale, where lower values indicated calmness and higher
values indicated nervousness. The Axiom Bovine v3 SNP-chip was used to genotype 88 SNP markers belonging
to 24 candidate genes, which were previously found to be associated with behavioural traits. Principal component
analysis (PCA) was performed to assess population structure and GWAS was conducted using a mixed linear
model, adjusting for parity and the first 10 principal components. Five significant SNPs were associated with
milking reactivity, located within the USH2A, ADAMTS7, TBC1D2B and ZMAT4 genes, previously identified
as candidate genes associated with milking temperament. These findings highlight the polygenic nature of milking
reactivity, with genes involved in sensory perception, motor control and intracellular signalling influencing this
trait. Understanding these genetic factors could support breeding strategies aimed at improving milkability and
stress resilience in dual-purpose cattle. Future studies should incorporate whole-genome sequencing to refine
genetic associations and validate these results in larger populations.

Session 83 Poster 19

Assessing the Impact of Pharmacological Treatments on profiling Resilience Indicators in Dairy Cows

Using PLF Data

C. Punturiero’, A. Delledonne’, C. Ferrari!, M. J. Carabano?, C. Diaz?, M. Ramon?2, A. Bagnato', M. G. Strillacci’

1 Universita degli Studi di Milano, Department of Veterinary Medicine and Animal Sciences, Via dell’Univer-
sita 6, 26900 Lodi, Italy, ? Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria, INIA-CSIC,
Departamento de Mejora Genética Animal, Crta. De la Coruiia, 28040 Madrid, Spain

Resilience in dairy cattle is a key factor influencing both productivity and health. One potential determinant of
resilience is the occurrence of health issues, that can be identified by pharmacological treatments, which may
alter cows’ responses to perturbations and their ability to recover. This study aimed to assess whether resilience
patterns differ between treated and non-treated cows by analyzing milk production and rumination patterns us-
ing modeling and perturbation detection methods. The study involved 754 Holstein cows across multiple lac-
tations on a commercial farm in Italy. Data were collected from automated milking systems and sensor-based
rumination monitors, while health treatments were officially recorded in the electronic health register. Expected
lactation curves were estimated using quantile regression to establish unperturbed trajectories. Deviations from
these curves were analyzed to identify perturbations, which were quantified in terms of magnitude, duration, and
recovery speed. Statistical analyses used linear mixed models, by treatment status, i.e. treated vs. non-treated as
the main factor. Preliminary findings suggest that treated cows experienced longer and more severe perturbations
in milk production, with a slower recovery than non-treated cows. Notably, perturbations in milk production fre-
quently coincided with a reduction in rumination time, suggesting interdependence between these two physiolog-
ical parameters. Statistical analyses revealed evidence in perturbation magnitude between treated and non-treated
cows. These results highlight that resilience indicators associated with specific treatments could serve as a tool
for monitoring the immunocompetence of dairy cows. Future research could integrate genomic data to identify
genetic determinants of resilience and immunocompetence, potentially informing breeding strategies for healthier
and more robust animals.
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Susceptibility of cows to Reproductive and Metabolic Diseases in Slovakia

M. Chalupkovd’, L. Zavadilovd?, A. Costa3, N. Moravcikovd!, A. Halvonik!, R. Kasarda'

1 Slovak University of Agriculture in Nitra, Institute of Nutrition and Genomics, Tr. A. Hlinku 2, 94976 Nitra,
Slovakia, 2 Institute of Animal Science, Pratelstvi 815, 104 00 Prague, Czech Republic, 3 Alma Mater Studiorum
Universita di Bologna, Dipartimento di Scienze Mediche Veterinarie, Via Tolara di Sopra 43, 40064 Ozzano
dell’Emilia (BO), Italy

Metabolic and reproductive diseases are common in dairy cows, often resulting in early culling, decreased repro-
duction, and reduced milk production.This research aims to evaluate factors influencing metabolic and reproduc-
tive diseases in dairy cows, estimate their genetic parameters, and validate estimated breeding values. Veterinary
records from 2017 to 2023 were analysed. Two datasets were used to estimate genetic parameters and breeding
values: dataset I with 9,446 cows across 19,680 lactations between 2017 and 2023, and dataset II (validation data-
set) with 3,446 currently living cows on 4,038 lactations that calved between 2022 and 2023. Multiparous have an
increased risk of both metabolic and reproductive diseases. Metabolic diseases were significantly influenced by
herd and seasonal effects, indicating that their occurrence is more dependent on environmental and management
factors compared to reproductive diseases, but heritability was generally low for all diseases. Higher relative
breeding values (RBVs) for reproductive diseases were observed in dataset I (ranging from 110.39 to 149.43)
compared to II, whereas the latter exhibited higher values for metabolic diseases (ranging from 99.84 to 156.47).
The model adopted proved to be reliable, with significant correlations between the RBV from dataset I and II
(validation dataset), i.e. 0.97 for metabolic diseases and 0.98 for reproductive disorders. By including health
traits in genetic evaluation in Slovakia it is possible to reduce prevalence on farms, produce healthier animals
which stay longer in the herds, and improve farms profitability. This research was funded by DS-FR-22-0016 and
APVV-20-0161.

Session 84 Theatre 1

Evaluation of enzymatically hydrolysed hemoglobin (Peptein) in dairy cows diet

N. Prat?, D. Sabria’, C. Rodriguez?, J. Polo?

I'IRTA, Torre Marimon, 08140 Caldes de Montbui, Spain, > APC-Europe, Sant Julia, 246, 08403 Granollers,
Spain

A total of 8 primiparous and 12 multiparous Holstein cows (660 + 15.9 kg BW; 30.8 + 1.55 kg/d milk; 174 +35.3
DIM; mean + SD) were enrolled in a cross-over experimental design of 2 periods of 28 days to assess the effect of
an enzymatically hydrolysed protein supplement in the diet of dairy cows. In each experimental period, the groups
received either of two diets: PEP diet supplemented with 150 g/d of Peptein or USR diet with 50 g/d of urea slow
release added to the ration to achieve similar total N content in the final TMR (14.7% CP). Animals were milked
twice daily and were weighed after milking. Individual feed intake was recorded with electronic feeders. After
the 21-days of adaptation, a 5-day period of methane concentrations measurements using a laser methane detector
was done. Furthermore, a 3-day collection period started for liquid rumen samples 3 h after the morning feeding
for microbiota sequencing, VFA analysis, and pH. Besides urine spot samples were obtained and composited for
further determination of creatinine, urea, and purine derivatives (PD, allantoin and uric acid) concentrations to es-
timate rumen microbial protein synthesis using the PD concentration index (PDC index). Finally, milk and blood
samples were obtained for milk composition analysis and urea and hepatic enzymes determination. Data were
analysed with a mixed-effects model. Energy-corrected milk was half a kg greater (P < 0.05) in PEP than in USR,
and this benefited feed efficiency in PEP diet cows (1.41 vs 1.37 + 0.020, respectively). Milk protein (3.79 vs 3.75
+0.069) and solids non-fat (9.37 vs 9.33 = 0.077) were greater (P <0.05) in PEP than in USR fed cows, but neither
rumen nor blood analysis differed between treatments. The number of eructation events in the PEP group was
numerically lower (7.4 vs 7, respectively) than in USR cows that may help reducing methane production. Cows
fed the PEP diet had a greater value of PDC index compared with USR fed cow (535 vs 479 + 16.1, respectively).
Enzymatically hydrolysed haemoglobin is a rumen degradable protein source that improves milk protein quality
and feed efficiency, which it may be explained by an increase of microbial protein synthesis.
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Forage Value as Production Factor: a new tool for estimating forages productive and economic value
G. Mantovani', P. Treccani', R. Pitino, M. Simoni', T. Danese’, F. Righi’
1 University of Parma, Department of Veterinary Science, Strada del Taglio, 10, 43126 Parma, Italy

The Forage Value as Production Factor (FVPF), is proposed as a tool for forages evaluation, representing the max-
imum forage economic value when considering the milk production cost as equivalent to the milk market price.
Starting from the forage Net Energy for Lactation at production levels of intake (fNELp; Mcal/kg) based on NRC
2001 equation, the FVPF is obtained by the ratio between the fNELp and the milk Net Energy content adjusted by
the proportion of feeds cost over the total milk production costs and by the dietary forage proportion multiplied
by the milk price. In the present study, these values were assumed to be 0.805 Mcal/kg, 60%, 60% and 0.53 €/
kg respectively. The study was conducted on a total of 86 forage samples, 37 alfa-alfa hays (AAH) and 49 mixed
hays (MH), collected from farms distributed in the Emilia-Romagna region. The samples were analyzed for DM,
CP, EE, NDF, ADF, ash, ADL, NDICP, ADICP content as well as NDF digestibility at 48 hours. The fNELp, and
consequently the FVPF, was calculated both from in vitro (NELV for FVPFV calculaton) or estimated digestibili-
ty (NELSt for FVPFSt calculation). Forages market prices (MPx) were obtained from the AGER (Bologna, Italy)
bulletin during the sampling period. Comparisons between the FVPFV and the FVPFSt were performed using
the univariate procedure of the GLM and the Pearson’s correlation. Differences were observed between FVPFSt
and FVPFV values with averages of 25.19 + 1.72 and 31.56 +2.02 €/100 kg (p < 0.001), and 23.15 +2.00 and
27.12 £2.84 €/100 kg (p < 0.001) for AAH and MH respectively. FVPFSt and FVPFV showed a correlation of r
=0.80 (p <0.001). The market prices were on average and 21.47 = 3.10 and 16.48 £+ 4.55 €/100kg for AAH and
MH respectively. Both FVPFV and FVPFSt values exceeded the market price of 32.16 and 52.52% on average
for AAH and MH, indicating a good profitability of forages as production factors. The evaluation of the FVPF
encourage the production of higher-quality forages and promote their optimal allocation within the farm. This
work has been produced with the co-financing of the Ministry of University and Research within the framework
of the PNC.

Session 84 Theatre 3

Assessment of rumen solubility of global feed grade magnesium sources using acid titration and

rumen simulation

B. Naughton'2, O. Demehin’, A. Lawlor!, B. Wenner?, S. O Connell'-2

I Celtic Sea Minerals, R&D, Marigot Research Centre, Sycamore Court, Clash Road, V92N6C8 Tralee, Ireland,
2 Munster Technological University, Kerry, Centre For Applied Bioscience Research, South Campus, Clash
Road, V92CX88 Tralee, Ireland

Magnesium (Mg) is an essential nutrient for ruminants and is involved in many biological processes as an enzy-
matic co-factor. Maintenance of normal Mg concentration in ruminant plasma is nearly totally dependent on ab-
sorption of dietary Mg. Supplemental Mg solubility and bioavailability when fed to ruminants has been estimated
to range from 10-56% and 12-27%, respectively. However there are few reports on the evaluation of Mg sources
commercially available to determine the accuracy of these solubility estimates. This study has been conducted
to assess the composition, particle size and solubility of Mg sources from different geographical locations in the
US, Australia, Asia and Europe. The solubility of the Mg sources was evaluated using 3 different approaches; HCI
based titration, acetic acid titration and rumen simulation using rumen fluid. For the rumen simulation each vessel
contained a standard dairy diet to which 40 ml of fresh rumen fluid from a Friesian cow was added in addition
to 80 ml of phosphate buffer which was subsequently incubated at 390C for 12 h. Samples were taken from each
vessel after 4h, 8h and 12h with solubilised Mg, pH, methane and VFA production measured. Samples used in
this study ranged from 8.0-61.9%w/w Mg. The HCI titration showed significant variation in the volume of HCI
required for sample dissolution, ranging from 2.7 mL to 104.7 mL. This variance correlated with the extent of
sample solubilisation, which varied between 9.8%w/w and 92.6%w/w. Further analysis determined the median
particle size (Dx50) ranged from 20.0 pm to 151.3 um, while the Dx95 ranged from 62.2 um to 303.3 um. Results
of the acetic acid titration gave a further insight into the sample groups solubility showing lower levels of solubili-
ty than the HCl titration. When compared with the two previous methods the rumen simulation showed the lowest
solubility of the three methods. The results of this study provide a greater understanding of the variability of Mg
solubility from feed grade Mg sources under different rumen simulation models.
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The effect of hydroxy-Zn as a trace mineral source on the performance, carcass characteristics and

wool quality of finishing lambs

C. A. Neser!, M. Brink?, G. C. Josling', E. D. Cason', A. Hugo', A. J. Strauss3, O. B. Einkamerer!

1 University of the Free State, Animal Science, P.O. Box 339, 9300 Bloemfontein, South Africa, 2 Orffa Additives
B.V,, Minervum 7032, 4800 Breda, Netherlands, 3 Free State Department of Agriculture, Rural Development
and Environmental Affairs, Private Bag X01, 9360 Glen, South Africa

This study evaluated the effect of zinc (Zn) hydroxychloride and Zn-sulphate on finishing lamb performance
and wool quality. Thirty-six Dohne Merino ram lambs (28.65+2.83 kg) were randomly assigned to three dietary
treatments (n=12 lambs per treatment; n=1 lamb per replicate): CON (basal diet with no supplemental Zn; 50.62
mg Zn/kg DM); ZnS (basal diet supplemented with Zn-sulphate; 91.40 mg Zn/kg DM); ZnH (basal diet supple-
mented with Zn-hydroxychloride; 84.37 mg Zn/kg DM). Zinc source inclusion was formulated to supplement an
additional 55 mg/kg of Zn to the basal diet: treatments ZnS and ZnH. The production study lasted for 60 days, in-
cluding a 12-day adaptation period. A fleece wool sample was evaluated for fibre diameter, staple length, and fibre
consistency at the start and at day 59 of the study. All animals were slaughtered at the end of the production study,
carcass characteristics recorded and statistical significance assessed using analysis of covariance (ANCOVA).
Post hoc analysis was performed on performance data and carcass characteristics with a Bonferroni adjustment for
initial start weight, as well as final wool quality similarly adjusted for start wool quality. Significance was declared
at the 5% probability level. Zinc source did not affect finishing lamb dry matter intake. Metabolisable energy uti-
lized for live weight gain was less efficient for lambs supplemented with ZnS (P=0.001) compared to the CON and
ZnH treatments. ZnH significantly improved cold carcass mass (P=0.041) and carcass length (P=0.010) compared
to the CON and ZnS groups. No significant differences were found for wool quality parameters. Improved cold
carcass mass as affected by Zn-hydroxychloride supplementation of finishing lambs is promising since it is used
as a critical indicator of meat yield and overall carcass value post-chilling. Further research is required to explore
the long-term effects of Zn-hydroxychloride supplementation on wool quality.

Session 84 Theatre 5

Comparative analysis of precision complementation and standard complementation in dairy cattle

V. Landais’2, J. Jurquet!, A. Fischer!

! Institut de l'Elevage, 149 rue de Bercy, 75595 Paris, France, ? L'Institut Agro Rennes-Angers, 65 rue de Saint-
Brieuc, 35042 Rennes, France

The individual allocation of concentrates in lactating dairy cows is commonly based on milk production and lac-
tation stage. Individual monitoring devices open up the possibility of a more precise estimation of cow’s require-
ments, and thus of precise complementation. The objective was to compare it with two standard feeding methods:
a total mixed ration (TMR), and a partial mixed ration (PMR) where production concentrate was allocated based
on milk production. During the first 7 weeks (wks) (‘challenge’), 69 Holstein dairy cows were fed ad libitum
with a unique balanced basis diet and supplemented individually with 5 kg/d/cow of production concentrate for
3.5 wks and 1 kg/d/cow for the following 3.5 wks. For each cow, the response to the concentrate’s reduction was
estimated as the change in her milk yield and the change in her basis diet intake, measured by individual weighing
bins. This characterization was used to balance the treatments as it is the basis of the precision feeding strategy:
the more the cow loses milk yield and/or the less she increases basis diet intake, the more concentrates she will
get. Each cow was then assigned to one out of three treatments for 12.5 wks: the first two were based on the
same basis diet, supplemented with production concentrate that was allocated either according to their milk yield
(PMR) or to their response profile, and the third was based on a TMR. The three groups were fed with the same
overall amount of production concentrates. The results showed that, on average, the three strategies had similar
average performance. On an individual basis, precision feeding was only interesting for cows that were able to
maintain their production and/or increase their basis diet intake during the challenge period (N = 36 cows out of
69). In fact, they performed similarly to the cows in the other two treatments, while consuming less concentrate,
and this way increased the economical return. Interest for precision complementation appears to be limited to the
aforementioned cows, with no benefit to be broadened to the whole herd, as precision feeding performed similarly
to TMR or PMR. Further research could focus on how to characterize those cows on farm.
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Low-level DON and ZEA contamination in animal feed in Lombardy

P. Premarajan’, E. Pacifico’, T. Fearn2, M. Ottoboni’, E. Grandi3, F. Cheli’, L. Pinotti’

I University of Milan, Department of Veterinary Medicine and Animal Science, Via Dell'Universita 6, 26900
Lodi, Italy, 2 University College London, Department of Statistical Science, Gower Street, WCIE 6BT London,
United Kingdom, 3 Associazione Regionale Allevatori della Lombardia, Via Kennedy, 26013 Crema, Italy

Fungal contamination of animal feed is a challenge to the animal production system. Fungi growing on ani-
mal feed produce mycotoxins such as deoxynivalenol (DON) and zearalenone (ZEA). Mycotoxin contamination
causes feed refusal and decreased productivity in farm animals. However, there are limited studies on mycotoxin
contamination of animal feed, particularly in the context of Italy. Therefore, we aimed to study the presence and
concentrations of DON and ZEA in animal feed over 10 years using enzyme-linked immunosorbent assay. A total
of 19,523 feed matrices were sampled by the Regional Breeders Association of Lombardy, Italy, between Janu-
ary 2014 and December 2023. The feed matrices sampled were cotton seed, cereals (wheat, wheat bran, barley,
maize), alfalfa hay, maize silage, compound feed, and total mixed rations. Here, we show that DON was detected
in 84.3% of samples with the maximum concentration of 64.4 pg/kg, whereas ZEA was detected in 76.2% of sam-
ples with the maximum concentration of 55.0 pg/kg. However, these values are within the safe limits recommend-
ed by the European Union for farm animals, which is 900 pg/kg for DON and 100 pg/kg for ZEA. As expected,
maize was one of the most contaminated feed matrices for both DON and ZEA. There was also variability in feed
matrices over the years. For instance, DON and ZEA concentrations in maize peaked in 2014 and 2015, followed
by consistently low values. The difference in DON and ZEA contamination across the years could be due to the
influence of climatic factors such as precipitation, temperature, and humidity during the cultivation or storage
phase. Hence, our next step is to study the association of climatic variables with the DON and ZEA levels in the
feed matrices. In conclusion, DON and ZEA contamination is prevalent in animal feed matrices in Lombardy, but
not above the threshold. Monitoring the mycotoxin concentrations at the individual feed ingredient is one of the
mitigations strategies to combat mycotoxin contamination.

Session 84 Theatre 7

Effects of a phytogenic feed additive on chewing behavior, ruminal variables, and immune response of cows
E. Castillo-Lopez!, T. Hartinger!, S. Ricci’, N. Reisinger?, S. Kreuzer-Redmer', Q. Zebeli’

! University of Veterinary Medicine Vienna, Centre for Animal Nutrition and Welfare, Veterindrpl. 1, 1210 Vien-
na, Austria, 2 dsm-firmenich, AHN R&D Center, Tulln an der Donau, 3430 Tulln, Austria

This study evaluated the effects of a phytogenic feed additive (PHY) on chewing behavior, rumen pH and micro-
biome, and immune response during transition period. Primiparous Holstein cows were supplemented (Control,
n = 8; PHY, n = 8) from two weeks before parturition until eight weeks postpartum. Cows were fed close-up and
lactation diets with 32 to 60% (DM basis), respectively. Rumen microbiome was evaluated through 16S ampl-
icon sequencing. Immune response was tested in four cows of each group by stimulating isolated lymphocytes
with concanavalin A (10 uM) or lipopolysaccharides (1 mg/mL). Results showed that PHY increased rumination
post-calving (P < 0.05) and minimum rumen pH (P = 0.05), however, it did not affect the rumen volatile fatty acid
profile. The rumen microbial diversity was not affected, but with PHY the genus Pseudomonas increased, and mit-
igated the genera Bacteroides and Turicibacter (P < 0.05). In addition, PHY increased immune response capacity
one week before parturition (P < 0.01) as indicated by higher proliferative response measured by cellular incorpo-
ration of 5-ethynyl-2’-deoxyuridine. Furthermore, leading to 38% higher relative cell count of lymphocytes after
stimulation. Overall, supplementation of transition cows with PHY seems to enhance rumination behavior and
mitigate the drop of ruminal pH, as well as immune response capacity before calving, suggesting a preparatory
adaptation of the mucosal immune system to upcoming physiological and microbial challenges associated with
parturition.
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Supplementing Fattening Pigs With a Precision Biotic Can Reduce Stress Response and Agonistic Behavior
E. Huenul, D. Sola-Oriol’, E. Pérez-Calvo?, W. Ren2, J. F. Pérez!, S. Martin-Orte’

I Universitat Autonoma de Barcelona, SNiBA, 08193 Barcelona, Spain, 2 dsm-firmenich, Kaiseraugst, 4303
Kaiseraugst, Switzerland

This study evaluated the potential of a glycan-based precision biotic (PB) supplementation to modulate the
gut-microbiota-brain axis and reduce the stress response and agonistic behavior in fattening pigs. It was conduct-
ed on a commercial farm with 600 pigs ((Landrace x Yorkshire) x Pietrain; half entire males (20.1+2.89 kg) and
females (17.4+3.51kg)) with docked tails and blocked by sex in 28 pens randomly assigned to a control diet (CG)
or supplemented with the PB (500 mg/kg; TG) during the 3-phases of the fattening cycle (28, 70 and 26 days).
Animals were subjected to two challenges: 1) mixing animals on day 28, keeping treatments; 2) high stocking
density from late phase 2 and through phase 3 (0.7 m2/pig; 95-106 kg). Performance, cortisol and chromogranin
A (CgA) measurements in saliva, along with lesions and behaviour records (scan sampling) were conducted. No
performance differences were observed but stress response changes were registered. Compared to the CG, TG
pigs showed a lower cortisol level at the end of phase 1 (1.8 vs. 2.4 pg/mL; p=0.045) and at the end of the cycle
(3.6 vs. 5.2 pg/mL, p=0.007) together to a reduction in CgA (350 vs. 475 ng/mL, p=0.032). After mixing, TG
showed a significant increase in animals without lesions in the front area (11.6 vs. 6.3%; p=0.036) and a reduction
in negative social behaviors (p=0.052), and an increase in positive social behaviors (p=0.002). Regarding stress
from high stock density, fewer lesions in the front and middle areas were observed in TG at the end of phase 2
(p<0.05), together to a higher number of animals without lesions (69.4 vs. 54.8% front, p=0.014; 88.4 vs. 74.4%
posterior area, p=0.003). Moreover, a decrease in negative and an increase in positive social behaviors was also
observed in Phase 2 and 3 of TG (p<0.005). A treatment x sex interaction was observed, with TG males having a
higher percentage of animals without lesions in the front area (74.4 vs. 52.6% in Phase 3, p=0.005). In conclusion,
this glycan-based precision biotic was shown to reduce agonistic behaviors and regulate the response to stress in
fattening pigs, particularly in the final stages of the production cycle.

Session 84 Theatre 9

Excretions and performance of fattening pigs with strongly reduced trace mineral level in feed
H. Lichtenstein, S. Rothstein’, A. Schlagheck?, B. Landwehr!
I Biochem Zusatzstoffe Handels- und Produktionsges. mbH, Kiistermeyerstr. 16, 49393 Lohne, Germany

The essential trace minerals zinc (Zn), copper (Cu), manganese (Mn) and iron (Fe) are part of various enzymes.
At the same time, they are among the finite sources. Not metabolized Zn and Cu is excreted via feces accumulates
in the soil and interfere with plant growth, and water quality. The aim of the study was to reduce trace minerals
under practical conditions in fattening pigs, comparing different sources, focusing on performance and carcass
quality. 756 pigs (DanBreed x Duroc, ¥30.4 kg), were divided into three groups (Con, TG1, TG2) just differing
in mineral content (Zn, Cu, Mn, Fe) and source. Con: standard level inorganic minerals TG1: reduced level inor-
ganic minerals, TG2: reduced level (like TG1) organic minerals (E.C.O.Trace®, Biochem Zusatzstoffe, Germany).
During fattening period, pigs were weighed three times and feed intake was documented penwise. Mortality and
individual medical treatments were documented. Liver and feces samples (Trial end: penwise over three days)
were analyzed for trace mineral content. Carcass classification was documented at slaughterhouse. Statistical
analysis was performed with the software SPSS (Ver. 29) by suitable testing procedures. Differences at p<0.05
were considered as significant. Zootechnical performance showed no differences between all groups (DWG:
1136 g/day; FCR: 2.45, mortality @1.72%). Analysis of feces revealed a significant reduction in Zn, Cu, Mn and
Fe for TG1 & 2 compared to Con (p<0.05). The analysis of the liver showed no differences between the groups.
The carcass classification TG2 showed clear numerical but statistically not significant improvements in favor of
the best slaughter class S. A strong reduction in trace minerals was possible in both trial groups with a significant
reduction in minerals’ excretion and without negative effect on performance. In terms of carcass quality, TG2
performed numerically better. Overall, as inorganic trace minerals have a lower bioavailability, it is safer to carry
out the reduction by using organically sources as this guarantees a sufficient supply in times of higher demand,
e.g. during infections or other stress situations or varying feed quality.
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Effect of lignans and tannins on performance, organ profile and intestinal histology of heat stressed rats

C. Schwarz!, A. Baidlowi'-2, M. Gierus’

1 Institute of Animal Nutrition, Livestock Products and Nutrition Physiology, BOKU University, Department of
Agricultural Sciences, Muthgasse 11, 1190 Vienna, Austria, 2 Department of Bioresource Technology and Veteri-
nary, Vocational School, Universitas Gadjah Mada, Depok Sleman, 55281 Yogyakarta, Indonesia

Heat stress is a challenge for livestock, affecting performance, health, and welfare. Lignans and tannins, found in
wood and bark, are recognized for their antioxidant, anti-inflammatory, and antimicrobial properties. The aim of
this study was to evaluate the effects of a lignan and tannin-rich complementary feed (LT) on performance, organ
profiles and intestinal histology under normal and heat stress conditions in a rat model. We hypothesised that LT
could prevent the negative effects of heat stress and positively support the animal performance and physiology
compared to the unstressed control. A total of 48 male Sprague Dawley rats (6 weeks old, approval no.: GZ 2022-
0.151.441) were arranged in a 3x2 factorial study design, fed a semi-synthetic diet with increasing concentrations
of LT (NC: 0 g/kg; LT1: 0.75 g/kg; LT2 1.5 g/kg) and exposed to two continuous ambient temperature levels
(23°C vs. 32°C) for three weeks. The effects of diet, temperature and their interaction were assessed using the
SAS mixed procedure with Tukey Kramer as post-hoc test. Heat stress reduced average daily gain (ADG) and
average daily feed intake (ADFI), while increasing feed conversion ratio (FCR). Specifically, LT2 prevented this
reduction in ADG in week 1, with higher ADG than the heat stressed control (P<0.10). In contrast, LT1 showed
higher ADG than LT2 in week 3. Heat stress reduced gut length and relative liver and kidney weights, whereas
LT2 reduced relative kidney weight compared to LT1. Histomorphometry showed that heat stress adversely af-
fected gut morphology, with thinner villi and crypts in jejunum and reduced crypt depth and goblet cell number/
crypt in the colon. However, no dietary effect on gut histology was observed. In conclusion, heat stress affected
animal physiology at several levels. The LT showed selected potential benefits in mitigating the adverse effects of
heat stress on performance in rats, however, with minor effects on organs.

Session 84 Theatre 11

Geometry and nutrition: an unlikely but long-lasting marriage that can help drive nutrition research

to new dimensions

J. Morimoto'2

1 University of Aberdeen, Institute of Mathematics, Fraser Noble Building, AB243UE Aberdeen, United King-
dom, 2 Federal University of Parand, Ecology and Conservation, Av Coronel H Santos, 81531-980 Curitiba,
Brazil

Since the 1960s, geometry has played a pivotal role in shaping nutritional research, providing powerful visual
and analytical tools to understand how organisms regulate their diets. Over the decades, multiple geometrical
approaches have emerged, each contributing unique insights into nutrient balancing, dietary trade-offs, and meta-
bolic constraints. In this talk, I will first review the history and evolution of these methodologies, highlighting key
breakthroughs that have driven the field forward. This includes developments that has formalised the application
of geometry to nutrition in high-dimensions, enabling scientists and industries to address the complexity of nutri-
tion experimentally. I will then demonstrate how my research is pushing the boundaries of nutritional geometry
through new methodological and analytical developments. Specifically, I will present cutting-edge approaches
that apply geometric theorems and computational analytics to extract deeper insights into animal nutrition. Using
insects as model systems, I will illustrate how these methods offer practical applications for insect mass-rear-
ing—optimising artificial diets for sustainable food production—while also shedding light on fundamental insect
physiology. By integrating mathematical precision with biological complexity, this work opens new dimensions
in nutritional research, paving the way for interdisciplinary innovations in ecology, agriculture, and beyond.
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Effects of supplementation with a clay mineral-based product on immune response capacity of

transition dairy cows

E. Castillo-Lopez!, T. Hartinger!, S. Ricci!, N. Reisinger?, Q. Zebelil, S. Kreuzer-Redmer?

1 University of Veterinary Medicine Vienna, Centre for Animal Nutrition and Welfare, Veterindrpl. 1, 1210 Vien-
na, Austria, 2 dsm-firmenich, AHN R&D Center, Tulln an der Donau, 3430 Tulln, Austria

Supplementation of dairy rations with clay minerals has been suggested to be effective for preventing endotox-
ins from entering the bloodstream and causing inflammation. However, there is scarce information on how clay
minerals affect the immune response capacity of primiparous cows during the transition period, a critical time
for cows, often undergoing immune suppression state. The objective of this study was to investigate the effects
of supplementing a clay mineral-based product (CM) on the immune response capacity of cows. Primiparous
transition Holstein cows were supplemented (Control, n = 4; EB, n = 4) with CM starting two weeks before par-
turition and ended eight weeks postpartum. Dietary concentrate was increased from 32 to 60% (DM basis) over
the first week of lactation. The immune response capacity of cows was assessed by first isolating lymphocytes
from blood using density gradient centrifugation, followed by stimulation with concanavalin A or lipopolysaccha-
rides (LPS). The cellular response capacity was measured through cell proliferation assessed by incorporation of
5-ethynyl-2"-deoxyuridine using a flow cytometer. We found that the immune response capacity of cows tended
to be higher with CM one week before parturition (P = 0.06). Additionally, four weeks postpartum, CM supple-
mentation enhanced immune response capacity when challenged with LPS as indicated by higher cellular prolif-
erative response (P < 0.05), suggesting improved immune cell health in cows. This effect was also reflected in the
highest lymphocyte counts observed in the CM-supplemented group four weeks after calving. Taken together, our
results show that the supplementation of transition cows with CM led to an enhanced immune response capacity,
suggesting potential for mitigating the immune suppression of cows around parturition.

Session 84 Poster 13

How does transition from an indoor feeding system to part-time grazing affect dairy cow performance?

P. Fant!, M. Vadroriovd’, G. Mantovani2, M. Joch3, J. Chagas’, M. Ramin’, E. Detmann*

I Swedish University of Agricultural Sciences, Department of Applied Animal Science and Welfare, Skogsmarks-
grdnd, 90183 Umed, Sweden, 2 University of Parma, Department of Veterinary Science, Via del Taglio 10,
43126 Parma, Italy, 3 University of Life Sciences, Department of Microbiology, Kamycka 129, 16500 Prague,
Czech Republic, # Federal University of Vi¢osa, Department of Animal Science, Av. P.H. Rolfs, 36570-900
Vicosa, Brazil

We studied how transition from indoor feeding to part-time grazing (PTG) in spring affects metabolism and milk
production of dairy cows in northern Sweden. The experiment followed a randomized complete block design
with 44 lactating Nordic Red dairy cows, including a 14-day covariate and a 28-day treatment period. During
the covariate, cows were fed a TMR indoors ad libitum, consisting of grass silage and concentrate (60:40 for-
age-to-concentrate; FC). Treatments were: indoor feeding (CON), PTG with ad libitum indoor feeding (G1), PTG
with restricted indoor feeding (80% of DM intake during the covariate period; G2), and PTG with ad libitum
indoor feeding at a 50:50 FC ratio (G3). Cows grazed for 12 h overnight with herbage allowance >20 kg DM/
cow/day. Milk and blood samples were collected at the end of covariate and at d14 and d28 of the treatment peri-
od (repeated measures). Treatment comparisons were made using the Tukey-Kramer test. Indoor DM intake was
lower (P<0.05) in G1-G3 than in CON (12.1-12.6 vs. 24.3 kg/d), and increased (Pinteraction<0.01) over time
in G1-G3, while remained stable for CON. Milk yield was lower (P<0.01) in G1-G3 (28.9-29.6 vs. 32.9 kg/d)
than in CON, and decreased (P<0.01) over time, regardless of treatment (Pinteraction=0.17). Milk protein, fat,
and lactose contents were unaffected (P>0.10), whereas milk urea N was higher (P<0.05) in G1-G3 (10.9-11.9
vs. 9.71 mg/dL). Plasma NEFA levels were higher (P<0.01) in G1-G3 than in CON (337-397 vs. 137 uEq/L),
while plasma insulin levels were lower (0.22-0.24 vs. 0.46 pg/L). At d14, blood urea was higher in G1-G3, but
similar to CON at d28 (Pinteraction<0.01), decreasing from d14 to d28 in G1-G3 (P<0.01). In conclusion, cows
experienced nutritional and metabolic challenges during the transition to PTG, leading to lower productivity.
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Feed efficiency in dairy cows: Characterization, relationship to chemical composition and feed value
of diets and prediction

A. R. Guadagnin’, I. Kok!

1 Schothorst Feed Company, 26 Meerkoetenweg, 8218NA Lelystad, Netherlands

Feed costs remain the primary expense in dairy production, thus improving feed efficiency (FE) can improve farm
profitability. The objectives of this study were three-folded: 1) to evaluate factors related to FE during lactation, 2) to
assess the relationship between FE and chemical composition and feed value of diets, and 3) to predict FE based on
chemical composition and feed value of rations. Data from 54 feeding trials conducted at Schothorst Feed Research
from 1984-2010 were used and FE was defined as kg of fat and protein corrected milk (FPCM) output per kg of dry
matter intake (DMI). Orthogonal polynomial contrasts were used to test whether a linear, quadratic or cubic regres-
sions better explains or predicts the effect of lactation cycle (or days in milk (DIM)) on FE, and correlations between
variables were assessed. Finally, FE were regressed against chemical composition and feed values. FE decreased
with increasing stage in lactation during first 100 DIM, seemed to stabilize between 100-200 DIM, and decreased
again from 201 DIM. Dataset was reduced to include cows between 100-200 DIM for the second objective, avoid-
ing masked effects of body mobilization on FE. There was a minor impact of lactation number on FE (1.48, 1.48.
and 1.52 for cows with 1, 2, or >3 lactations, respectively). FE was correlated to milk yield, FPCM, BW and to all
diet parameters (P<0.05) except crude ash, total fermentable organic matter, and rapid fermentable carbohydrates
(P>.0.17). Regression coefficients using chemical composition and feed values of diets were very low and did not
deliver reliable equations for FE prediction. In conclusion, FE is variable in a dairy cows’ productive life as it is
highly affected by stage of lactation and it seems to be better explained by a cubic equation, and lactation number was
of importance when looking at the association of DIM and FE. Also, cows in mid-lactation seem to better reflect the
animals’ ability to transform dietary nutrients into milk, as cows in early lactation are likely using energy from body
mobilization instead. Recommendations and reliable equations to predict FE could not be delivered, but in general,
increasing nutrients and energy concentration improve dairy cows’ FE.

Session 84 Poster 15

Impact of dry matter estimates on animal production
F. Touitou!, A. Ponter!
! EnvA, Animal Production, 7 Av. du Général de Gaulle, 94700 Maisons-Alfort, France

Maize silage is widely recognized as the primary forage source for dairy cattle and is routinely analysed to for-
mulate balanced mixed rations. Despite standardized sampling protocols taught to veterinary practitioners and
livestock consultants, variability in analytical results can occur when identical silage samples are sent to different
laboratories. A recent case highlighted this issue, where two analyses conducted from samples taken one day apart
had nearly identical chemical compositions but differed in dry matter (DM) content. This study investigated the
effects of sampling day and sampling depth on maize silage DM measurements, along with the influence of the
material used to transport and store the sample (specifically, the type of plastic glove used) and the duration of
refrigerated storage prior to analysis. Two maize samples were taken by different vet practitioners for each con-
dition (Date x Depth), and each sample was duplicated for subsequent analyses. Intra-sample variability was less
than 1% for every sample. Intra-condition variability ranged between 1% and 20% (mean: 6%). Dry matter values
were highly variable (mean + SD : 40.3 = 3.6%). Both sampling day and depth significantly affected DM content.
The variation associated with sampling day could be attributed to differences in weather conditions, as shown
by variations in temperature and humidity at the time of sampling, as well as differences among the individuals
performing the sampling. Additionally, a simulation was conducted to assess the economic consequences of DM
estimation errors on milk production. The results indicated that overestimation of DM led to reduced milk yield
due to inadequate nutrient intake but could also induce imbalances between dietary energy and protein, while
underestimation resulted in excessive feed refusals. Furthermore, humidification of the forage may alter its con-
servation characteristics (i.e., its pH may no longer be low enough to maintain proper preservation). Ultimately,
all these issues can decrease profitability.
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Decades of change : the evolving composition and energy values of major feed ingredients

G. Tran', T. Chalvon-Demersay?, V. Heuzé'!

I Association Frangaise de Zootechnie, 22 place de 1’Agronomie, 91123 Palaiseau, France, 2 CMI Roullier; 18
Avenue Franklin Roosevelt, 35400 Saint-Malo, France

Feed ingredients play a crucial role in animal nutrition, and their composition and energy values can vary over
time due to changes in cultivation, processing techniques, and environmental conditions. This study aims to ana-
lyze the evolution of the composition and energy values of six major feed ingredients — wheat, barley, maize grain,
rapeseed meal, soybean meal, and sunflower meal — over several decades to assess long-term trends in nutrient
composition and provide valuable insights for feed formulation and animal nutrition management. The study was
conducted using a large dataset of feed ingredient samples collected by the Association Frangaise de Zootechnie,
with data going back to the 1970s. Parameters included crude protein, total mineral content, mineral concentra-
tions (P, Ca, Mg, K, Fe, Cu, Mn, Zn), gross energy (all obtained by chemical analysis), and UFL (Forage Unit for
Milk, net energy) calculated using the INRAE system. The statistical approach involved determining quartiles,
mean values, and outlier detection using interquartile range methods. Linear regression models were used to
identify significant variations over the last 30 years for feed ingredients used in France. Maize grain and barley
grain showed significant downward trends for crude protein, total mineral content, phosphorus and gross energy,
with also a decrease in UFL for maize. The composition of wheat grain and soybean meal did not exhibit such
trends though annual variations can be important for wheat protein. Rapeseed meal and sunflower meal, whose
compositions were stable for decades, saw an increase in protein content and UFL in the past 10 and 15 years
respectively, due to varietal changes for rapeseed and to dehulling being more common in France for sunflower.
Results regarding other parameters were inconclusive due to a lack of data and/or high variability. The evolution
of the composition of certain major feed ingredients shows significant shifts in nutrient values over several de-
cades, which underscores the need for continuous monitoring and adaptation in feed formulation, notably in the
context of changes introduced by agroecological practices.

Session 84 Poster 17

Effect of supplementing a protected form of potassium carbonate in diets of dairy cows in heat

stress conditions on milk production and mineral absorption

C. Gerard', A. Bach23

I SIPENA, 6 allee Metis, 35400 SAINT MALO, France, 2 University of Lleida, PL. de Victor Siurana 1, 25003
LLEIDA, Spain, 3 ICREA, Passeig de Liuis Companys 23, 08010 BARCELONA, Spain

When submitted to heat stress, dairy cows increase loss of minerals/electrolytes through urination and sweating
and decrease intake. Hence, it is recommended to increase dietary mineral supply, especially potassium (K), but
also magnesium (Mg), as high levels of K can interfere negatively on Mg absorption. The aim of this study was
to investigate the benefits of using a protected, slow-release form of K supply, on milk production parameters
and magnesium absorption in heat stress conditions. The study was conducted in an Italian farm on multiparous
Holstein cows, using a randomized block design including a CONTROL group (TMR based on corn and wheat
silage, alfalfa hay and concentrate, + 150 g /cow/day of unprotected K carbonate, n=135) and a TEST group (same
TMR + 180 g/cow/day of SIPASSIUM, K carbonate protected through a fat coating, n=144). The trial period
started the 19th of July and lasted 60 days. Individual milk yield was recorded daily, as well as group feed intake,
by weighing feed offers and refusals. Every 15 d, individual milk samples were collected and analyzed for fat
and protein contents for all cows, and urine samples were collected from 30 cows to determine magnesium ex-
cretion. Average THI was above 75 most of the days. Milk production was greater for the TEST group during the
2nd month (+0.86 kg/cow/day, P<0.01). Milk fat content was also greater for the TEST group at 45 d (+2.3 g/kg,
P<0.01). A higher concentration in milk lactose was also observed throughout the study for the TEST group (44.4
vs 43.6 g/kg, P<0.01). No significant differences were observed for milk protein content. Urine Mg excretion was
greater (P<0.05) in TEST than in CONTROL cows, especially after 45 d of exposure to treatments (4.1 vs 4.4
g/d, P<0.05). These results suggest specific benefits of using a coated form of potassium carbonate in the diets of
cows submitted to heat stress on milk production and milk fat content, but also on Mg digestibility, as the higher
urinary Mg excretion observed for the TEST group could reflect a lower negative interaction between Mg and K
when K is supplied in a slow-release form.
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Impact of Different Plant-Based Ingredients on Dairy Cow Performance

A. Dall-Orsoletta’, L. Chamoux’, L. Jaguelin', A. Yverneau?, M. Panheleux’

1 CCPA Group, ZA du Bois de Teillay, 35150 Janze, France, ? Ferme Expérimentale de Grignon, Route de la
Ferme, 78850 Thiverval-Grignon, France

Some plant-based ingredients have demonstrated an influence on rumen fermentation, leading to enhanced milk
production and improved feed efficiency in ruminants. Appellation d’origine protégée (AOP) is the French term
for a European Union certification aimed at preserving the origin designations of agricultural products. This kind
of production adheres to a strict set of guidelines, particularly in terms of nutritional standards. In this way, the
utilization of plant-based products must align with these guidelines. This study aimed to evaluate the impact of
Turboviv and Turboviv AOP (CCPA Group, Janzé, France), a blend of based-plants ingredients designed to meet
specific nutritional guidelines (Turboviv AOP) or not (Turboviv), on the performance of dairy cows. Seven-
ty-two Holstein dairy cows were divided into three homogeneous groups: Control (without supplementation), Tur
(supplementation with Turboviv), and TurAOP (supplementation with Turboviv AOP). The cows were fed with
maize-silage-based diet. Key parameters measured included daily milk production, milk quality (fat, protein, lac-
tose, and urea content). Statistical analysis was performed using a mixed model with repeated measures. Results
indicated that both Tur and TurAOP increased daily milk production (+2 kg/day, p < 0.001) and energy-corrected
milk (ECM; +1.1 kg/day for Tur and +1.5 kg/day for TurAOP, p = 0.002). While no significant differences were
observed in milk fat and urea content between groups, both milk protein production and total solids production
(kg fat + kg protein + kg lactose) were higher for Tur and TurAOP (p < 0.001). Observations of individual dry
matter intake (DMI) estimated from the group level, without statistical analysis, showed similar values, averaging
26.9, 27, and 26.6 kg/day per cow for Control, Tur, and TurAOP, respectively. In the same approach, the supple-
mented cows showed similar feed efficiency (milk production/DMI) of 1.38 and 1.40 (Tur and TurAOP, respec-
tively) versus 1.31 for Control group. In conclusion, both Turboviv and Turboviv AOP improved the performance
of high-producing dairy cows.

Session 85 Theatre 1

Structural variant imputation and association with dairy traits in a large cattle population

I. Macleod'2, X. Wang3, T. Nguyen', J. Wang', C. Vander Jagt', M. Goddard'4, R. Xiang', A. Chamberlain'.2

I Agriculture Victoria, 5 Ring Rd, 3082 Melbourne, Australia, > LaTrobe University, School of Applied Systems
Biology, Bundoora, 3082 Melbourne, Australia, 3 Northwest A&F University, Yangling, NA Shaanxi, Australia, 4
University of Melbourne, Parkville, 3010 Melbourne, Australia

To date, most studies that fine-map putative causal variants in cattle use imputed sequence that includes small
variants (up to 50bp long: SNP & INDEL) but excludes Structural Variants (SV, > 50bp long). SV are generally
excluded because the imputation reference populations were generated with short-read sequence (e.g. 1000 Bull
Genomes project) and this technology is not reliable for SV discovery. Long-read sequencing is a better approach
to discover SV and a collaboration has been initiated to build a long-read sequence reference population (Bovine
Long Read Consortium). However, it will take time to generate a large SV imputation reference population, there-
fore, the objectives of this study were to: 1. leverage a set of SV discovered in available long-read sequence to
build an SV imputation reference population of 515 cattle with short-read sequence, 2. impute the SV (as well as
SNP & INDEL) into 67,000 cattle with high density SNP genotypes and dairy phenotypes, 3. test the effect of the
imputed sequence SV, SNP and INDEL on milk and fertility traits using a standard GWAS approach (fitting single
variants at a time) as well as BayesR models (fitting all variants jointly). The linkage disequilibrium between SV
and SNP was consistently slightly lower than between SNP and SNP but decayed at a similar rate with distance
between variants. The empirical accuracy of imputation from high density SNP genotypes to sequence was a little
lower for SV than for SNP, but after filtering (Beagle software DR2 > 0.7), 35,507 SV were retained for the study.
The fine-mapping analyses identified previously documented candidate genes confirming the accuracy of the
imputed data and importantly, several SV were found to show strong associations for some traits. In conclusion,
this study demonstrates that while we work to build a long-read reference population for imputation, in the interim
we can jointly leverage existing long- and short-read databases to study the impact of SV on traits of interest.
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Identifying reciprocal translocations in pigs through offspring genotypes

A. Boshove'2, M. F. L. Derks'2

1 Topigs Norsvin Research Center, Meerendonkweg 25, 5216TZ 's-Hertogenbosch, Netherlands, 2 Wageningen
University & Research, Animal Breeding & Genomics, Droevendaalsesteeg 1, 6708PB Wageningen, Nether-
lands

Reciprocal translocations (RTs) are chromosomal rearrangements where DNA segments are exchanged between
two non-homologous chromosomes. RTs are one of the most common chromosomal abnormalities in both humans
and livestock, with an estimated prevalence of 0.47% in pigs. Due to no genetic information being lost, individu-
als carrying an RT are often not directly affected. However, RTs can lead to reduced reproductive performance, in
pigs often observed through a reduction in litter size. Consequently, RTs can lead to severe economic losses espe-
cially in the case of influential boars. A recent study managed to successfully detect RTs using offspring genotype
data to search for abnormal linkage disequilibrium (LD) patterns (Jourdain et al., 2023). Approximately half of
an RT-carriers’ offspring will inherit a balanced copy of the RT, increasing the LD between the two chromosomes
involved in the RT. In this study, we developed a method based on this same principle to identify RTs in pigs using
only offspring genotypes. Our dataset consisted of offspring genotypes (50K) from seven boars carrying an RT,
previously identified by karyotyping. Additionally, we performed Nanopore long read sequencing on one of the
RT-positive boars, allowing us to identify the exact breakpoints of the RT. We used PLINK to perform extensive
LD analysis on the offspring populations and compared the results to reference values of offspring populations
from 100 RT-negative boars. We found that we can confidently detect RTs when at least 30 genotyped offspring
are available. In addition to developing this method, we inspected the impact of RTs on reproductive performance
using data from 16 RT-positive boars with a total of 320 litters, which we compared to 200+ RT-negative animals.
Each of the 16 RT-positive boars had a reduced litter size of 15% to 42%, with a total average reduction of 35%.
To conclude, this study presents a method to screen animals for RTs without the use of cytogenetic testing, pro-
vided offspring genotype data is available. In addition, we highlight the importance of identifying RTs in breeding
populations by showing the significant impact they have on fertility.

Session 85 Theatre 3

Integrating copy number variants to improve the resolution of genome-wide association analyses

for milk production traits in Croatian Istrian sheep

C. Rochus’, M. Spehar?, A. Kasap3, Z. Barac?, D. Ceranac?, J. Ramljak3, I. Pocrni¢’

I University of Edinburgh, Roslin Institute, Easter Bush Campus, EH25 9RG Midlothian, United Kingdom, 2
Agency for Agriculture and Food, Svetosimunska 25, 10000 Zagreb, Croatia, 3 University of Zagreb, Faculty of
Agriculture, SvetoSimunska 25, 10000 Zagreb, Croatia, 4+ Ministry of Agriculture, Grada Vukovara 78, 10000
Zagreb, Croatia

Genome-wide association studies (GWAS) help to characterise the genetic architecture of traits. GWAS often use
the most common type of genomic variants, single nucleotide polymorphisms (SNP) because they are easy and
affordable to identify and genotype. Copy number variants (CNV) are structural variants that are deletions or inser-
tions in the genome larger than 50 base pairs in size. CNV are particularly interesting in the GWAS context, as they
can affect gene structure, expression, and regulation, potentially capturing genetic variation missed by SNP. While
more challenging to detect and genotype, CNV can be identified from SNP arrays (using total signal intensity and
allelic intensity ratio data) or whole-genome sequence (WGS) data. We propose using SNP and CNV in GWAS to
dissect the genetics of milk production traits (milk, fat and protein yields, and somatic cell score) in Istrian sheep.
The transnational Istrian sheep breed is a good example of a locally adapted sheep breed, crucial for the livelihood of
extensive small-scale dairy farmers, and a reservoir of genetic diversity with unique characteristics needed to meet
future challenges for livestock production systems. We have used pedigree data for registered Croatian Istrian sheep,
41,170 test day milk records, SOK SNP array data for 1,265 animals, and short-read WGS data (~30x coverage) for
15 key animals. We have identified CNV in genotyped and sequenced animals, imputed SNP and CNV to include
in the GWAS and compared the results with standard GWAS methods. We have done functional gene annotation
in regions of interest by leveraging available information from published public datasets. Local breeds, like Istrian
sheep, are important for maintaining species-level genetic diversity, to be able to respond to future challenges, and
understanding the genetic architecture of their traits through GWAS will contribute to this.
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Genome-wide association studies explain introgression pattern of Red Holstein in Fleckvieh cattle

J. Schréder’, M. Upadhyay?, N. Krattenmacher?, R. Emmerling3, C. Edel3, . Medugorac?, G. Thaller!

! Institute of Animal Breeding and Husbandry, Kiel University, Olshausenstr. 40, D-24098 Kiel, Germany, 2
Population Genomics Group, Department of Veterinary Sciences, Ludwig-Maximilians-University Munich,
Lena-Christ-Str. 48, D-82152 Martinsried, Germany, 3 Institute of Animal Breeding, Bavarian State Research
Center for Agriculture, Prof.-Diirrwaechter-Platz 1, D-85586 Poing, Germany

Between the 1970s and the 1990s, crossbreeding with some Red Holstein (RH) sires was used in the German
Fleckvieh (FV) population to improve milk yield and udder traits while maintaining breed-specific characteristics.
RH bulls and their male offspring were introduced in different phases, incorporating RH-derived chromosomes
and fragments into the FV genome, which were then positively or negatively selected according to the breeding
goal. However, the specific genomic regions within FV that exhibit a particularly high RH proportion, potentially
indicating interesting genes, remained unknown. To address this knowledge gap, this study examined a total of
58,849 haplotyped and imputed genotypes, comprising 50 pure FV animals (born before Dec. 31, 1985), 65 pure
RH animals (born before Dec. 31, 1995), and 58,734 FV animals with an initially unknown proportion of RH
ancestry (born after Jan. 1, 2010). Using the hap-IBD method (Zhou et al., 2020), which detects identical-by-de-
scent haplotype segments in phased genotype data, we generated a genome-wide map with the frequency of RH
haplotypes for all SNP positions and identified genomic regions that exhibit an above-expectation concordance
with pure RH. Considering the average observed RH proportion in our FV population of around 4.4%, we iden-
tified three chromosomal regions with a significantly higher frequency of RH haplotypes than expected (Chr. 8:
54.2-112.3 Mb, up to 20.38% RH haplotypes per position; Chr. 20: 58.3-64.2 Mb, up to 12.71% RH haplotypes
per position; Chr. 25: 21.4-38.7 Mb, up to 17.56% RH haplotypes per position). To identify the underlying causal
factors, genome-wide association studies were conducted using routinely estimated breeding values for milk per-
formance traits, udder conformation traits, reproduction traits and meat production traits supporting the observed
introgression pattern.

Session 85 Theatre 5

Geometrical Linkage Disequilibrium for QTL and Gene Mapping
L. Gomez-Raya’, R. Peiré’, W. M. Rauw’
1 INIA-CSIC, Animal Breeding, Carretera de la Corufia km 7,5, 28040 Madrid, Spain

The concept of geometrical linkage disequilibrium (LD) defines the disequilibrium as the angle between two
vectors constructed with elements of the deviations of AA, Aa, and aa genotypes with respect to the population
mean. An angle of 0° represents maximum LD, while 90° indicates orthogonality (no LD). We have extended this
concept to QTL and gene mapping, where geometrical disequilibrium is modeled as the angle between vectors
of phenotypic performance and SNP genotypes. Let P be a matrix made of column vectors of phenotypic perfor-
mance divided by its norm, and H a matrix with column vectors of genotype effects divided by its norm. A simple
multiplication of matrices by ®=P'H can speedily compute thousands of dot products between performance and
SNPs genotypes. We tested this model with a Monte Carlo simulation of egg weight and sequences for 20 individ-
uals of Castellana Negra chicken. We computed @ using 25,210 SNPs on chromosome 22 (H) in addition to one
SNP at an intermediate frequency at which phenotypic performance was added or subtracted depending on homo-
zygous genotype status (P). The simulation experiment was replicated 1000 times and for either one or two phe-
notypic standard deviations. The average angular LD over replicates for a QTL effect of one phenotypic standard
deviation was 81.00° (SD = 2.79) for the simulated SNP with the QTL effect, and the average for the 25,210 SNPs
was 86.9° (SD = 0.61). When simulating a gene effect of two phenotypic standard deviations, the average angular
LD was 72.48° (SD = 2.72) for the simulated SNP with the QTL effect, and was 84.9° (SD = 0.64) for the 25,210
SNPs. Formulae for the expected angular disequilibrium were developed and had values of 81.02° and 72.46° for
gene effects of one and two phenotypic standard deviations, respectively. Our results demonstrate that mapping
QTLs and genes to genomes with a large number of SNPs can be performed very efficiently using vector space
algebra. We also demonstrated algebraically that the dot product of two vectors of genotypic values of two SNPs
is arc cos (\r?) where 12 is the standard measure of LD between the two SNPs. Formulae for the expected angular
disequilibrium between a snp and performance was extended to deal with incomplete linkage disequilibrium.
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Integrative Data Fusion Approach Reveals the Genetic Architecture of Mastitis: Identification of

Causal SNPs and Key Immune Molecules Using the 1000 Bull Genomes Dataset

M. Jawad'2, F. Heinrich?, A. Schmitt?, M. Boelhauve', M. Giiltas’

! FachhochSchule Siidwestfalen, Liibecker Ring 2, 59494 Soest, Germany, 2 Georg August University, Goettin-
gen, Margarethe von Wrangell-Weg 7, 37075 Goettingen, Germany

Mastitis stands out as a major production disease, causing substantial economic losses due to reduced milk pro-
duction and increased mortality, especially in Holstein cattle. Despite extensive research on mastitis and molecu-
lar studies aimed at identifying candidate genes associated with the disease, a critical need remains for meta-anal-
yses to collectively identify potential causal SNPs within differentially expressed genes (DEGs) triggered by
different pathogens. To study the complex interplay of biological processes orchestrated by causal SNPs, genes,
and downstream effectors during mastitis progression, we analyzed four RNA-seq datasets corresponding to mas-
titis caused by textit{Escherichia coli, Streptococcus agalactiae, Staphylococcus aureus}, and naturally occurring
mastitis. Our analysis identified 2,325, 3,204, 2,334, and 2,184 DEGs in each dataset, respectively, with 237
overlapping genes, the majority of which were downregulated. Using the common genes’ start and end sites, we
extracted variant data from 5,116 Taurus cattle within the 1000 Bull Genomes Project, which contained 424,359
variants, and annotated them using SnpEff analysis. Computational analysis identified 99 SNPs across 73 DEGs
with a high impact on gene function, playing a significant role in immune cell activation associated with mastitis.
These SNP-bearing DEGs were analyzed using the TRANSPATH database, executed by GeneXplain, highlight-
ing ISG56, MX1, IRF3, and Biotin as major downstream effectors intricately linked to IFN-I response activation,
antiviral defense, immune cell function, and inflammatory regulation, suggesting an important role in mastitis
resistance. The presence of causal SNPs in these immune-regulating genes may impair their function, increasing
susceptibility to mastitis. Furthermore, the allelic distribution of the causal SNPs in the DEGs was analyzed in
Holstein cattle compared to non-Holstein breeds to assess their population-level distribution and potential role in
mastitis susceptibility.

Session 85 Theatre 7

Detecting genetic load: A GWAS model accounting for identity by descent

G. Restoux!, T. Tribout!, R. Bonifazi2, T. H. Meuwissen3, J. J. Windig2, A. Barbat', S. Minery?, J. Vandenplas?, P.
Croiseau’

I INRAE, Uni. Paris-Saclay, AgroParisTech, GABI, , Jouy-en-Josas, France, 2 WUR, Animal Breeding and Ge-
nomics, , Wageningen, Netherlands, 3 NMBU, Department of Animal and Aquaculture Sciences, , As, Norway, 4
IDELE, , Paris, France

Inbreeding depression is due to the expression of genetic load through inbreeding and is one of the main threats
in livestock as it can lead to reduced fitness and performances. While many strategies to cope with inbreeding
depression are based on the avoidance of inbreeding, only few strategies focus on the genetic load itself since it
is difficult to estimate it. The primary basis for genetic load is the segregation, at low frequencies, of deleterious
and recessive mutations in the populations, making them difficult to detect in the genome. Thus, the goal of this
study was to design a model to detect regions of the genome involved in the genetic load. We set a GWAS model
considering additive and dominance effects as well as pedigree-based inbreeding to account for inbreeding de-
pression effect. Moreover, runs of homozygosity (RoH) located along the genome were added as a covariable in
the GWAS model. While very few studies included RoH into GWAS models, even less have discussed the inter-
pretation of considering this covariable in models and what is the added value of doing so. Using simulation, we
aimed to better decipher which statistical contrasts should be computed to detect genetic load and their meaning.
We assumed that RoH gave access to HBD (homozygosity by descent), thus helping to get rid of weak linkage
disequilibrium between causative and targeted SNP, and to cope with low frequency mutations. We applied this
model to production (milk yield, fat and protein content) and health (Somatic Cell Score) traits in heifers from
5 local breeds located in France, the Netherlands and Norway. We identified several genomic regions putatively
involved in genetic load in at least one breed. Finally, we discuss these regions relative to those detected using
other approaches. Keywords: Inbreeding depression ; GWAS ; RoH ; Dominance
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A weighted genomic gametic model for an accurate estimation of parent-of-origin effects

D. Lépez-Carbonell'2, Z. G. Vitezica3, I. Aguilar?, G. Gorjanc?, A. Legarra>6, L. Varona’

1'J42, University of Zaragoza, Mejora Genética, Miguel Servet 177, 50013 Zaragoza, Spain, > The University of
Edinburgh, The Roslin Institute, Royal (Dick) School of Veterinary Science, Easter Bush, EH25 9RG Midlo-
thian, United Kingdom, 3 Université de Toulouse, INRAE, GenPhySE, 24, Chemin de Borde Rouge - Auzeville,
31326 Castanet-Tolosan, France, 4 INIA, Ruta 48 km 10. Rincon del Colorado, 11500 Montevideo, Uruguay, 5
CDCB, 4201 Northview Drive, 20716 Bowie, United States, ¢ University of Georgia, Department of Animal and
Dairy Science, 425 River Road, 30602 Athens, United States

Gametic models incorporate parent-of-origin effects in genetic evaluations. It allows to consider the effects of
imprinting. Genomic evaluations can also consider imprinting if they are based on genomic gametic relation-
ship matrices, but these methods assume a priori equal weights to all SNP markers. Weighted genomic BLUP
improves accuracy by addressing this limitation in standard GBLUP models. Nevertheless, an analogous meth-
odology has not been described for genomic gametic models. Therefore, the aim of this research is to develop
a bivariate weighted genomic gametic model and test it with the birth weight trait the Rubia Gallega beef cattle
population. The data set consist of 4,743 records (42.25 Kg. £ 6.37). All individuals were genotyped with the
Axiom_BovMDv3 DNA array, which provided 45,291 informative SNP markers after standard filtering. Subse-
quently, haplotype phasing was performed using the FImpute software. Next, the gametic relationship matrices
were calculated and variance components were estimated using BLUPF90+. Two models were compared, the
standard genomic gametic model and the proposed weighted genomic gametic model. The results showed a better
fit for the weighted model (AIC: -6463.23 vs -6434.36). Likewise, the correlation between both gametic effects
increased from 0.66 to 0.81 and the maternal and paternal gametic variances also increased (7.7 to 9.5 and 3.8 to
5.4, respectively). These results suggest that the differential weighting of genomic imprinting effects is feasible in
gametic evaluations and may improve the estimation and prediction of genetic parameters.

Session 85 Theatre 9

Differences in crossover count and genetic shuffling in two pig lines with contrasting selection histories

O. Katz', Y. Wientjes'!, A. Jansen', T. Druet?, A. Boshove'.3, M. Calus’

! Wageningen University and Research, Animal Breeding and Genomics, Radix, Droevendaalsesteeg 1, 6708 PB
Wageningen, Netherlands, 2 ULiége, Bdt. B34 GIGA Molecular & Comput. Biolog. - Unit of Animal Genomics,
Quartier Hopital avenue de l'Hopital 11, 4000 Liege, Belgium, 3 Topigs Norsvin Research Center, Meerendonk-
weg 25, 5216 TZ 's-Hertogenbosch, Netherlands

The objective of animal breeding is to select the best animals to reproduce, and thereby to achieve genetic gain for
different breeding goal traits in the upcoming generations. This is only possible for heritable traits, and the rate of
genetic gain becomes higher when genetic variance increases. One way to increase genetic variance is to increase
the number of crossovers (CO). CO take place during meiotic recombination and enable DNA exchange between
homologues chromosomes, thereby creating novel allele combinations and releasing genetic variance. Besides
CO number, the release of genetic variance is affected by intrachromosomal genetic shuffling, which estimates the
likelihood of allele shuffling between two loci during meiosis, and strongly depends on the position of CO. In this
study, we aimed to estimate and compare autosomal CO number and intrachromosomal shuftling between two pig
lines: a sow line and a boar line. The sow line was mainly selected for reproduction traits, and the boar line for
production traits. Results showed variation in CO number between sexes, with females having higher CO number
than males in both lines. In addition, the sow line showed on average one more CO than the boar line (23.9 and
22.4 in females, and 18.1 and 17.4 in males), suggesting that CO count might have increased due to selection for
fertility traits. Also, CO distribution across the genome differed between top and bottom 10% of individuals with
high and low CO, near the center and the extremes of some chromosomes. Regarding intrachromosomal genetic
shuffling, high recombinant individuals showed ~50% greater shuffling values than low recombinant individuals.
In conclusion, we detected differences in the number and distribution of CO, as well as in intrachromosomal ge-
netic recombination between sexes and both pig lines. This provides useful insights about the potential to select
pigs for CO number for increasing genetic variation.
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Signatures of selection using ROH island in a commercial rainbow trout population

C. Hervds-Rivero':2, J. Ferndndez!, B. Villanueva’

I Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA-CSIC), Departamento de
Mejora Genética Animal, Ctra. de La Corufia, km 7, 5, Moncloa - Aravaca, 28040 Madrid, Spain, ? Instituto
Agroalimentario de Aragon (IA2), Departamento de Anatomia, Embriologia y Genética, Facultad de Veterinar-
ia, Universidad de Zaragoza, C. Miguel Servet, 177, 50013 Zaragoza, Spain

Population management within breeding programs, along with the evolutionary history of species, could leave
signatures of selection across the genome. One of the most commonly used method for detecting these selection
signatures is the identification of ROH islands (ROHi). Runs of homozygosity (ROH) are long genomic segments
comprising only homozygous genotypes. While they can be used to detect and control inbreeding depression for
productive traits, a high prevalence of a ROH within a population could also correspond to a selection signature.
In this study, we analyzed 6,267 rainbow trouts (Oncorhynchus mykiss) from two lines of a commercial popula-
tion selected for different objectives: line A, 3,806 individuals selected for better reproduction performance, and
line B, 2,461 individuals selected for increasing weight. The aim of this study was to identify genetic differences
between the lines as well as shared selection signatures from their common origin. All individuals were genotyped
using medium-density SNP arrays, covering a total of 49,671 SNPs. ROHs were identified using the consecuti-
veRUNS method from the detectRUNS package. Our results revealed that, in both lines, over 20% of ROHs ex-
ceeded 16 Mb in length, likely reflecting recent selection pressures. The inbreeding coefficient (Froh) was similar
between lines, with values of 0.33 for line A and 0.35 for line B. Both lines shared ROHi with a z-score lower than
0.001 on chromosomes 2 and 14. However, line A exhibited a unique ROHi on chromosome 3, while line B had
a distinct ROHi on chromosome 13, highlighting both their shared genetic background and the different selection
objectives applied to each lineage.

Session 85 Theatre 11

Evaluating Selection History Models in Animal Breeding: A Comparative Study of BayesS and Ghat
A.C.M.Jansen', Y. C. J. Wientjes’, O. Katz', M. P. L. Calus’

! Wageningen University & Research, Animal Breeding and Genomics, Droevendaalsesteeg 1, 6708 PB Wagen-
ingen, Netherlands

Selecting on breeding goal traits may cause indirect selection on traits not included in the breeding goal. Un-
derstanding the history of selection on these traits is crucial to monitor changes caused by indirect selection.
Crossover count (CC) is a trait that might be under indirect selection in pig breeding programs, because it is
expected to be linked to fertility. The final goal of our project is to determine whether selection on a breeding goal
including production and reproduction traits in pig breeding lines has resulted in indirect selection on CC. Two
models, BayesS and Ghat, are developed to assess the selection history of traits. BayesS estimates a parameter (S)
that reflects the relationship between allelic effect size and minor allele frequency. This model has primarily been
used in human data and is effective for traits influenced by a few genes. Estimating effects of rare alleles is more
difficult in populations of limited size as seen in breeding populations, which may pose a challenge for BayesS.
Ghat calculates the expected genetic change of a trait based on allele frequency changes and estimated additive
marker effects. Ghat is developed for breeding populations under selection for complex traits influenced by many
genes. However, its performance may be affected by increased linkage disequilibrium caused by inbreeding. The
aim of this study is to evaluate the performance of BayesS and Ghat in an animal breeding context, focusing on
detecting indirect selection for a trait with low heritability in pig populations. Both models will be applied to a
simulated pig breeding program under either phenotypic or random selection, with varying heritabilities (0.05,
0.1, 0.3) and number of generations under selection (1, 5, 10, 15, 20). Initial results reveal that Ghat was best able
to detect selection over 15 or 20 generations. Selection was there detected in 100% of the replicates for h2=0.3,
70% for h2=0.1, and 32% for h2=0.05. No selection was detected for random selection. We expect to present the
final results at the time of the conference, which provides insights into the strengths and limitations of both ap-
proaches and their potential in animal breeding.
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Differences in Genomic and Conventional Inbreeding Trends - Reasons and Implications

C. Edel’, E. C. Pimentel', C. Anglhuber!, R. Emmerling!

I Bavarian State Research Center for Agriculture, Institute of Animal Breeding, Prof.-Duerrwaechter-Platz 1,
85586 Grub/Poing, Germany

Using data from dual-purpose Fleckvieh cattle we compared inbreeding trends and estimates of inbreeding-ef-
fective population sizes calculated from genomic data to those using a conventional pedigree-based approach.
Genomic inbreeding coefficients, when calculated in a way to reflect the true level of homozygosity of an indi-
vidual at genomic markers, result in considerably steeper inbreeding trends per year at a population level when
compared to the pedigree-based estimates. By repeating the calculation of genomic inbreeding trends using dif-
ferent subsets of SNP, each exhibiting a specific pattern of allele-frequency changes over time, we illustrate how
allele-frequency changes caused by artificial selection are shaping genomic inbreeding trends. This demonstrates
that the validity of the overall estimate using all markers depends on the representativity of the distribution of
markers across the genome. It therefore represents some kind of ‘average’ of effects caused by genomic regions
approaching intermediate frequencies, those departing from intermediate frequencies and regions that show no di-
rectional trend at all (‘neutral’), respectively. As expected, genomic inbreeding trends based on subsets of ‘neutral’
markers alone, show the closest agreement to the pedigree-based estimates. This highlights the difference in the
fundamental theoretical conception of the definition of inbreeding between conventional and genomic approach-
es. Genomic estimates therefore can provide the basis to monitor both the distribution and number of neutral sites
in the genome as well as the continuous changes produced by artificial selection at others. As a conclusion we
argue in favor of the development and use of genomic approaches capable of reflecting the complexity of various
processes on the genome level, whenever the available genotyped animals sufficiently represent the breeding
population, spatially as well as temporally.

Session 85 Theatre 13

Analysis of inbreeding depression and genetic purging on litter size traits of Pannon Ka Rabbits
using animal models

I. Nagy', I. Curik!, Z. Gerencsér', A. T. Nguyen', G. Kévér', J. Farkas', A. Bokor!

! MATE, Animal breeding, 40 Guba, 7400 Kaposvar, Hungary

The objective of this study was to evaluate the effect of inbreeding on the number of kits born alive (NBA) and
number of kits born dead (NBD) and the possibility of genetic purging based on the reproductive performance
of the Pannon Ka rabbit breed. The kindling data consisted of 21748 records collected from 5343 does between
1995 and 2024. Wright, Ballou, Kalinowski and Kalinowski new inbreeding coefficients were calculated both for
the does and for the litters using a pedigree extended with dummy litter identities using the GRAIN software.
The extended pedigree file contained 30841 animals. The effects of inbreeding on these traits were evaluated by
two-trait repeatability animal model applying the REML and BLUP procedures using the VCE6 software. Two
different models were used. In the first model the included factors were Wright inbreeding coefficients of the
litter (FL) and the doe (FD), Ballou inbreeding coefficient of the litter (FBAL), parity, year-month of kindling,
permanent environmental effects and additive genetic effects. In the second model FL and FD were replaced by
the Kalinowski new inbreeding coefficient of the litter and of the doe (NEWL, NEWD) while FBAL was replaced
by the Kalinowski inbreeding coefficient of the litter (FKAL). The other factors remained the same as before. The
estimated heritability values were low both for NBA (0.05+0.01; 0.06+0.01) and for NBD (0.03+0.01; 0.04+0.01)
based on both models. The genetic correlation coefficient between NBA and NBD was not significantly different
from zero in either case (-0.02+0.15; -0.04+0.14). The effect of inbreeding differed greatly between the F/NEW
and BAL/KAL coefficients. Ten percent increase of FL, FD, NEWL and NEWD decreased NBA (-0.23, -0.07,
-0.34, -0.41) and increased NBD (0.02, 0.05, 0.18, 0.06) showing inbreeding depression. On the contrary 10%
increase of FBAL and FKAL mostly induced favourable changes both for NBA (0.03, 0.04), and for NBD (0.06,
-0.03) which signals the possibility of genetic purging.
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Combining selection strategies to efficiently manage genetic diversity and maximize short- and

long-term genetic gain

T. Pook’, M. Schrauf!, T. A. M. Niehoff!, A. Hassanpour?, J. Vandenplas', M. P. L. Calus’

! Wageningen University & Research, PO Box 338, 67004AH Wageningen, Netherlands, 2 University of Goettin-
gen, Albrecht-Thaer-Weg 3, 37075 Goettingen, Germany

Over the years, a multitude of selection strategies for the management of genetic diversity have been proposed.
In a previous study, we compared various approaches using stochastic simulation of a generic breeding program
with the software MoBPS. Strategies considered include optimum genetic contribution selection, weighting SNP
effects based on their allele frequency, avoiding mating between related individuals, introducing average kinship
as a trait in the selection index, and altering prior mean and variances in the genomic prediction model. Building
on this, we assessed which selection strategies complement each other and subsequently employed an evolution-
ary algorithm (MoPBSopti) to efficiently combine strategies to determine the ideal weighting of each approach
and further optimize breeding program design. Notably, while altering prior mean and variance to emphasize rare
variants had limited benefits in isolation, it proved highly complementary when combined with other strategies.
Furthermore, the impact of key design characteristics, such as the proportion of phenotyped or genotyped animals
and particularly selection candidates, on the choice of ideal weighting was critically assessed. The combination of
selection strategies for diversity management allows for the selection of fewer animals as the finally selected indi-
viduals were less related. The suggested optima of the evolutionary algorithm with a target function that included
both genetic gain and diversity resulted in a 5.1% increase in genetic gain and a 37% reduction in inbreeding
rates in the baseline breeding scheme. This underscores the superiority of integrating multiple selection strategies
for diversity management over singular approaches. As such methods can be implemented at no additional cost
beyond computation, their adoption is critical for the long-term sustainability and success of breeding programs.

Session 85 Poster 15

Assessing cheese bacterial taxonomy and resistance genes using whole genome sequencing
I. Baroja-Careaga’, B. L. Leire’, S. Maialen’
! Leartiker S. Coop., Food Technology Department, Xemein Etorbidea 12, 48270 Markina-Xemein, Spain

INTRODUCTION: Whole genome sequencing (WGS) has emerged as a powerful tool in microbial taxonomy
and functional genomics, enabling comprehensive characterization of bacterial species (Loman & Pallen, 2015).
OBJECTIVE: WGS analysis of seven bacterial or yeast isolates from cheese has been conducted, to elucidate
their taxonomic classification and investigate their antibiotic resistance genes. MATERIALS AND METHODS:
Genomic DNA from cheese isolated strains was extracted and sequenced using high-throughput sequencing tech-
nology in an Illumina iSeq 100. Subsequent analysis involved taxonomic assignment, de novo assembly and
genome annotation using bioinformatic tools available in Galaxy. Furthermore, genomic data were used to predict
various genes. Through comparative genomic analysis and functional annotation, antibiotic resistance genes and
other pathways of biosynthesis and degradation of interest, have been researched. RESULTS AND DISCUS-
SION: Taxonomic classification has revealed the precise phylogenetic placement of each isolate within their
respective bacterial and yeast species. Among the seven isolates, two from a Culture Collection bank have been
accurately identified, while the remaining five comprise one yeast (Yarrowia lipolytica), three distinct species of
Corynebacterium, and Enterococcus faecalis. This analysis validates the methodology and the identifications of
isolates since the known bacteria have been correctly identified. Gene-associated analyses have revealed different
antibiotic resistances in some bacteria, such as Streptomycin and Chloramphenicol in a Corynebacterium, or
Lincomycin and Clindamycin resistance in Enterococcus faecalis. Additionally, the potential capacity of these
bacterial strains to synthesize or degrade compounds with an impact on both food safety and human health has
been researched. CONCLUSION: Overall, our study demonstrates the utility of WGS in accurately assigning tax-
onomic identities to bacterial isolates and evaluating their antibiotic resistance. This comprehensive genomic ap-
proach provides a foundation for further research on the genes implicated in food microbiology and public health.
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Histamine and tyramine concentrations in commercial cheeses and their relationship to bacterial population
L. Bravo-Lamas', I. Baroja-Careaga’, M. Sarasua’
I Leartiker S. Coop., Food Technology Department, Xemein Etorbidea 12, 48270 Markina-Xemein, Spain

INTRODUCTION: EFSA recommends modifying food processing to decrease the risk of histamine and tyramine
presence that are produced by bacteria in fermented foods (EFSA, 2011) because of related health problems to
consumers and even more to those with histamine intolerance and with MAOI treatment. OBJECTIVE: To assess
the concentration of biogenic amines in commercial cheeses and to establish their bacterial profile. MATERIALS
AND METHODS: 77 cheeses (4 categories) were sampled at retail level in Basque region. Biogenic amines
were analysed (Redruello et al., 2013) and two pool of hard cheese samples were made to 16S metagenomic
analysis by iSeq100 (Illumina): very high (HCBA) and very low concentration (LCBA) of histamine and tyra-
mine. RESULTS AND DISCUSSION: No significant differences were found in concentration of histamine, but
tyramine was higher in blue cheese (average of 1168,44ppm, p<0.05) probably because its proteolytic activity.
The high variability of results hampered to show more differences between categories, but among hard cheeses
there were the samples with highest concentration of histamine (30,31 mg/30g) and tyramine (111,94 mg/30g).
In both LCBA and HCBA cheeses, the Lactococcus lactis whose use in cheese factories is usual as acidifying
ferment was the dominant bacteria, with higher relative abundance (RA) in LCBA than in HCBA samples (87%
vs 21%). Hard cheese with HCBA shown higher bacterial biodiversity, so LCBA samples shown low presence of
other minor bacteria (<5% of RA) whilst HCBA samples presented Brevibacterium spp. (8%), Lactobacillus spp.
(7%) and Leuconostoc spp. (5%) among others (<5% of RA). CONCLUSION: Despite the high variability in the
concentration of biogenic amines of commercial cheeses, the results shown a health risk when eating a portion of
blue and hard cheeses in case of people with sensitivity to histamine and tyramine. Differences between cheese
with HCBA and LCBA can be explained by their bacterial biodiversity.

Session 85 Poster 17

Sequence-based GWAS identify genomic regions associated with resistance to gastrointestinal

strongyles in Holstein heifers
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Gastrointestinal strongyles (GIS) are a raising concern for cattle health and productivity due to increasing resis-
tance to anthelmintics and their ecological impacts. Enhancing genetic resistance represents a sustainable strategy
to mitigate parasite burdens. As part of the GIVERNI project, we conducted a sequence level genome-wide asso-
ciation study (GWAS) to identify genomic regions associated with GIS resistance. A total of 1,736 Holstein heif-
ers were genotyped using a 50K SNP array and phenotyped after their first grazing season. Four resistance traits
were analyzed: serum immunoglobulin G Elisa test (IgG), Ostertagia oocysts count per gram of feces (OPG),
log-transformed OPG, and serum pepsinogen levels (Pepsi). The 50k genotypes were imputed to whole-genome
sequence using Run 9 of the 1000 Bull Genomes Project. GWAS were performed using a linear mixed model,
with performance data adjusted for non-genetic effects. Heritabilities ranged from 0.07 (OPG) to 0.30 (Pepsi).
Several significant QTLs were detected, highlighting candidate genes involved in immune response and gastro-
intestinal function. A major association was identified for IgG in a region implicated in enteric nervous system
development. For OPG, a key signal appeared within an area involved in extracellular matrix composition, while
Pepsi was associated with a region that plays a crucial role in gastric mucosal integrity. Post-GWAS analyses are
ongoing to refine candidate genes. These findings advance knowledge on parasite resistance genetics and support
genomic selection for resilient cattle. The GIVERNI project is funded by APIS-GENE.
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Population Genomics of Peruvian and European Alpacas: Insights into Diversity, Structure, and Selection
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Alpacas (Vicugna pacos) are domesticated camelids native to Peru, with a smaller founder population in Europe
since their introduction in the 1970s. Selective breeding practices have enhanced alpacas’ environmental adaptability
and improved fleece quality. The founder population with a restricted gene pool may elevate their risk of inbreeding.
This study investigates genetic diversity and selection signatures in alpacas from German-speaking regions (GSR)
and Peru using genome-wide SNP data. Of 330 Huacaya alpacas genotyped with an Affymetrix 76K SNP array, 258
animals (113 GSR, 145 Peru) and 49,099 markers passed quality control. Genetic diversity parameters, including
heterozygosity, runs of homozygosity (ROH), and genomic inbreeding coefficient (FROH), were analyzed alongside
selection signature analyses using FST and XPEHH. Principal component analysis (PCA) revealed distinct cluster-
ing of alpacas from GSR and Peru, reflecting clear genetic differentiation driven by geographic isolation and breed-
ing practices. Both populations maintain similar genetic diversity levels (Ho, He, MAF) and low recent inbreeding
levels (FROH: 0.0285 for GSR, 0.0226 for Peru). Effective population sizes (Ne) remain robust (210 for GSR, 260
for Peru at 5 generations ago). Selection signatures analyses identified key loci in ASIP and KITLG for coat color,
along with candidate genes (FGFS, RIC8B, BSN, DAG!1) associated with environmental adaptation and production
traits. Both alpaca populations show a low risk of diversity loss, reflecting effective breeding practices; however,
integrating pedigree and genomic data is recommended to prevent future inbreeding.
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Metadata Challenges: An explorative analysis of the 1000 Bull Genomes Project
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The availability and amount of genomic data in the agricultural sciences has increased tremendously in the past
decade. This growth raises questions about the integrity of metadata in externally curated datasets, as it is crucial
for the reusability of the datasets. The consequences of misassignments in the metadata range from the reduction
of sample sizes to potential analysis impairments by the unintentional analysis of the wrong samples. We use a
data-driven approach to demonstrate how large-scale genomic data can be employed to address these challenges,
using the 1000 Bull Genomes Project as an example. By randomly sampling 50,000 genomic positions across
all autosomes, we efficiently employ the available genomic information to examine the assigned subspecies and
breeds through principal component analysis followed by an analysis of the ancestral populations and genetic
distances. Following our analysis framework, we identified misassignments at both subspecies and breed levels,
affecting single individuals and, in more complex cases, groups of entire breeds. Such complex cases result from
transpositions or insertions of letters or words, or the use of different languages, making it particularly difficult
for automated approaches to detect such misassignments. Through our investigation, we identified subspecies
misassignments for 1% of the individuals. Further, the breed information was initially missing for 6% of the
individuals, which we reduced to 3%. Moreover, we identified 23 breed-pairs with highly similar names, 5 of
which actually represented individuals from one breed. Apart from these duplicate assignments, we found one
case where several breeds were recorded under a single breed name. Our exploratory approach highlights the need
to critically re-evaluate the metadata of (publicly) available genomic data and provides an exemplary framework
for addressing these challenges.

796 EAAP - 76th Annual Meeting, Innsbruck, Austria, 2025



Session 85 Poster 20

Estimating genetic diversity parameters with traditional and novel metrics based on the

metafounders methodology
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During the last decade, the concept of metafounders has been developed to overcome the unrealistic assumption
of unrelated base populations. Metafounders are used in genomic evaluations to estimate relationships within
and across populations. However, so far, relationships based on gamma from the metafounders theory have not
been compared to traditional genetic diversity parameters in real populations. Therefore, the objective of this
study is to use gamma to estimate genetic diversity parameters and compare them with estimates based on tradi-
tional parameters. We will focus on different metrics used to estimate genetic distance, i.e., fixation index (Fst)
and Nei’s minimum genetic distance (D), but also on population inbreeding coefficients based on homozygosity
(Fhom), drift (Fdrift) or average heterozygosity (Fb), and apply them to a real population. To make the compari-
son between traditional and gamma estimated parameters, we will use the following formulas: for fixation index,
Fst = 1-Hwithin/Hbetween and Fst = (yb/8+yb’/8—ybb’/4)/(1/2—ybb’/4); for Nei’s Minimum genetic distance, D
= 1/n)(pb—pb’)2 and D = yb/8+yb’/8+ybb’/4; for inbreeding coefficient based on homozygosity, Fhom = 1-1/
nY ((2pb(t)gb(t))/(2pb(0)qb(0))) and Fhom = yb/2, for inbreeding coefficient based on drift, Fdrift = 1/n) ((pb(t)—
pb(0))2/(pb(0)gb(0) )) and Fdrift = yb/2; for inbreeding coefficient based on average heterozygosity, Fb = 1-4/
nY (2pbgb) and Fb = yb—1, with Hwithin the within population heterozygosity, Hbetween the between population
heterozygosity, yb and yb’ the within population gamma estimates, ybb’ the across-populations gamma estimate, n
the number of SNP, pb and pb’ the allelic frequencies in the different populations, pb(t) and pb(0) the current and
initial allelic frequencies (AF), respectively, and q = 1-p. The definition of equations based on gamma estimates
supposes AF of base population of 0.5. Considering that initial heterozygosity in populations is probably lower
than this, we might expect some differences in the traditionally and gamma computed genetic diversity parame-
ters, except if they are more robust to changes in AF than expected.
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Detection of deletion impacting fertility, stillbirths and juvenile mortality in the European

population of the Holstein breed by leveraging genotype datasets
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Copy number variations (CNV) can severely affect animal phenotypes depending on their size, and gene content
of the region concerned. Artificial insemination and the wide use of elite sires under genomic selection scheme
can participate to spreading such genetic defect. At the same time, the range of genomic tools and the large
genomic datasets produced by the routine genomic evaluation of reproducing animals provide opportunities to
detect these variations. Here, we leveraged fluorescence (log(R)ratio) and B Allele Frequency data from animals
genotyped on Illumina EuroG MD arrays, with the aim of linking CNVs with fitness issues. By doing so, we
discovered a 2.86 Mb deletion on BTA9 segregating only in the progeny of a German Holstein bull in Europe.
The deletion was confirmed by HiFi sequencing of the presumed founder bull and 3 of his offspring as well as by
screening for sire-offspring Mendelian inheritance errors method in a broader population (n=1,688). This defect
causes increased stillbirth rates (doubled to tripled compared to the German and French average populations, 5.3
and 6.8%, respectively) and juvenile mortality (two-times increased mortality, 11.1 and 13.0% in the precited
national populations), as well as decreased fertilizing ability (reduced NRR in male fertility). The defect is also
supposed to cause delayed growth, subfertility and decreased milk production in the affected female progeny. This
study highlights the opportunity to use genotyping data to screen selection scheme candidates early in their life to
appropriately manage each case and potentially eliminate them from breeding schemes.
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Genetic variability in five dog breeds analyzed using 22 genetic markers in a single PCR multiplex
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Dogs, nowadays, carry out several important functions, as pets or as animals performing different tasks in live-
stock or disaster management. Over the years, breeders have selected these animals for the characteristics best
suited to the function to which they are to be devoted, which has resulted in a large number of breeds. Globally,
the species maintains high levels of genetic variability and low inbreeding, but within each breed the genet-
ic situation is very different. In addition, some indigenous breeds are in serious danger of extinction. In this
study, we propose a multiplex PCR including a set of 21 microsatellite markers: AHT121, AHT137, AHTh130,
AHTh171, AHTh260, AHTk211, AHTk253, CXX279, FH2054, FH2848, INRA21, INU005, INU030, INU055,
REN105LO3, REN162C04, REN169D01, REN169018, REN247M23, REN54P11 and REN64E19 and the sex
marker Amelogenin, included in the ISAG dog panel, to be co-amplified simultaneously in a multiplex PCR.
Modifications to the usual primers were required to achieve a final configuration allowing all markers to be
analyzed together in a single PCR reaction. Proposed microsatellites were all well-amplified in dog biological
samples and all the microsatellites used in this study were amplified and were polymorphic in blood samples of
more than 80 domestic dog breeds around the world, obtaining an average number of 9.95 alleles per marker,
mean heterozygosity values of 0.7986 and a PEG greater than 99.9999%. When Cavalier King Charles Spaniel,
German Shepherd, Golden Retriever, Labrador Retriever and Rottweiler breeds are researched separately, the
average number of alleles per marker, in the samples analyzed, falls to 2.90, 3.45, 3.05, 5,00 and 2.95; the mean
Heterozygosity values are reduced to 0.5033, 0.5734, 0.5045, 0.6405, and 0.5136 and those of PEG to 99.8977,
99.9789, 99.9247, 99.9990, and 99.8993, respectively. This data can help to manage breeding programmes for the
most endangered breeds.
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Designing a breeding programme for brine shrimp (Artemia franciscana)
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Brine shrimp, members of the Artemia genus, have exceptional nutritional value and can be used as live food for
early larval stages in aquaculture species. Most Artemia in the market are currently sourced from natural ecosys-
tems, however there is growing interest in farming brine shrimp to establish a sustainable and reliable supply.
Despite this, studies on breeding and quantitative genetics remain limited in number. The goal of this study was to
initiate the development of a commercially orientated genetic breeding programme for Artemia franciscana. We
began defining phenotypic traits of interest and collected various life cycle and genomic parameters on Artemia
franciscana, to use as an input for stochastic modelling of different breeding programme scenarios. To this end,
we have simulated breeding programmes based on various types of selection, population sizes, and phenotyping
strategies, with particular focus on technical feasibility to implement a realistic large-scale breeding programme.
Furthermore, we tested multi-trait selection by modulating various levels of heritability and genetic correlations
between two traits mimicking naupliar length and pre-reproductive period, as well as their respective weights
in the selection index. We have compared breeding programmes in terms of efficacy to generate desired gains
and maintain genetic variation. Preliminary results showcase mass selection, based on either performance at the
individual or family level, as the most promising strategies at this early testing stage. In that sense, individual
selection was more effective in preserving genetic variation and driving the genetic mean of both traits toward
the desired direction. On the other hand, family-based selection might be more appealing for small-scale and
controlled breeding programs, but should be set-up with caution, as it can lead to faster decay of genetic variation.
This work set the foundations for the development of large-scale breeding programmes for Artemia franciscana
and other similar species, thus contributing to more sustainable aquaculture.
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Identification of developmental stages of bovine embryos using high-throughput transcriptome sequencing
K. Zukowski', K. Mietkiewska?, P. Kordowitzki34, C. Pareek?
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Berlin, Charitéplatz 1, DE10117 Berlin, Germany, 4 Department of Gynaecology, University Medicine Berlin,
Charitéplatz 1, DE10117 Berlin, Germany

Background: The assessment of embryo developmental stages can be conducted using various methods. Light
microscopy allows for the observation of cell morphology, while immunofluorescence staining enables the identi-
fication of stage-specific proteins. Additionally, genetic studies, such as gene expression analysis, provide insights
into the molecular markers characteristic of each developmental phase. For this purpose, we adapt the technique
of transcriptome sequencing of cattle single cell (embryos) and deconvolution, using bioinformatics methods.
The obtained results across the human embryonic reference. Methods and Results: We applied deconvolution
methodology on 32 cattle embryos, for which transcriptomic scRNAseq data were sequenced using Illumina
SBS technology, and for which the expression levels across all genes were identified. The developmental stage
for each embryo was rated using light microscopy. We used scRNAseq workflow based on QC (fastp, fastqc),
alignment and estimating gene expression levels (STAR + RSEM) which was extended on addition of the Mu-
SiC deconvolution algorithm optimized for single-nuclei reference data and DeTREM packages. In addition,
the single-cell reference data based on Yan et al. (2013) study was used. Conclusions: Due to the deconvolution
methods, most embryos were assigned to the late blast for MuSiC and DeTREM methods. The obtained results
were more unambiguous for MuSiC than for DeTREM. Acknowledgement: The research work was financially
supported by the Preludium BIS2 National Science Centre project number: UMO-2020/39/0/NZ9/00621, entitled
Transcriptome and epigenome analysis for oocyte maturation and developmental competence of preimplantation
embryos in Polish HF cattle.
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Pig breeding programs focus on improving production efficiency, but some economically important traits, such
as slaughter loss, receive less attention. Slaughter loss, defined as the difference between live weight and carcass
weight, affects profitability but can only be measured post-mortem. Currently, slaughter loss is evaluated using
a single-trait model, which does not account for genetic correlations with other traits. Since breeding candidates
lack direct records, selection relies on pedigree information and records from relatives. Identifying genetic cor-
relations with traits measured in live animals could improve selection accuracy for slaughter loss and increase
the amount of data available for breeding value estimation. We hypothesize that slaughter loss has significant
genetic correlations with other economically important traits, supporting the use of a multi-trait model for genetic
evaluation. The model for slaughter loss included section (a combination of physical unit, year, and season) as
a fixed effect, pen as a random effect, live weight as a covariate, and a random animal genetic effect based on
pedigree relationships. To estimate genetic correlations, we used multivariate models incorporating average daily
gain (30-100 kg), feed efficiency conversion ratio, and lean meat percentage (estimated using ultrasound backfat
measurements). The estimated heritability of slaughter loss was 0.31. Statistically significant genetic correlations
were found between slaughter loss and average daily gain (-0.16, favorable), and with lean meat percentage (0.14,
unfavorable). The genetic correlation with the feed efficiency conversion ratio was not significantly different
from 0. These findings confirm that significant genetic correlations exist between slaughter loss and both average
daily gain and meat percentage. These results support the implementation of a multi-trait model for the genetic
evaluation of slaughter loss, which would allow for more accurate selection by incorporating information from
live animals.
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Opposite inbreeding load for reproductive traits in lines of mice divergently selected population
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A divergent selection experiment on the birth weight environmental variability in mice showed that genetic con-
trol of variability is achievable through selection. Homogeneity has been shown to enhance litter size, embryo
survival and fertility, among others, suggesting improvements in robustness and welfare. Nevertheless, related
matings for the selection lead to an increase in inbreeding, which has usually been associated with reduction in
fitness and loss of performance in traits under selection. Some studies have shown that inbreeding has not only a
extensive range of negative effects but also neutral or even positive effects in livestock. Thus, the objective of this
study was to analyse the inbreeding depression load (IL) in three reproductive traits (number of parturitions-NP,
litter size-LS, and fertility-Fert) in a divergently selected mice population. Female mice that acted as breeder and
with both parents known were selected (2829) and the pedigree included 4117 records (1070 males and 3047
females). Partial inbreeding coefficients were estimated for all animals in the population. The genetic model in-
cluded the line (2 levels) and generation (33 levels) as fixed effects and female age as a covariate. Direct additive
genetic and IL variances were estimated using own software. Heritabilities ranged from 0.03 (Fert) to 0.10 (TC)
and IL variance was equivalent to 0.90 times the phenotypic variance in all cases. Even when both lines have
a similar inbreeding level (around 20%), breeding values for IL showed clear differences between lines and, in
all traits, similar divergent trends as the phenotype. The line selected for low environmental variability for birth
weight also showed IL that improved their descendants’ phenotype, reaffirming that inbreeding depression not
only depends on the inbreeding level, but also on the common ancestors and the partial inbreeding coefficient
they transmit to their inbred descendants. Understanding these genetic values is crucial to make more informed
selections based on the effects of specific lineages.
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Identification of recessive genetic defects in the Abondance regional cattle breed using routine
genotyping and life history information
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Cattle breeds are genetically small populations prone to recurrent outbreaks of recessive defects, only a fraction of
which are detected by on-field observatories and characterized by positional cloning due to lack of specific signs
or under-reporting. Here, we present the detection of the first two genetic defects described in a regional cattle
breed from the French Alps, the Abondance, using reverse genetic strategies based on life history information
for over a hundred thousand animals, 30 000 genotypes collected for genomic evaluation since 2015 and whole
genome sequences of 24 influential ancestors. In a first step, a search for homozygous haplotype deficiency iden-
tified an haplotype on BTA19 with 142 homozygotes expected versus 0 observed, which was strongly associated
with a frameshift variant in the UTP6 gene. Analysis of several fertility traits, large scale genotyping using a
custom SNP array and procreation of 7-day embryos from at-risk mating confirmed that this recessive variant
was causative and responsible for early embryonic loss. In a second step, we investigated postnatal mortality and
searched for haplotype enrichment/depletion in heifers that died of natural causes in comparison with females
that completed at least one lactation. One haplotype on BTA4 had an enrichment of +300% of observed versus
expected homozygotes in the case group and a complete absence of observed homozygotes in the controls. The
best candidate variant for this locus affects a splice donor site in SLC25A13, a gene previously associated in hu-
man with citrullinemia type II metabolic disease. Recruitment and clinical examination of homozygous animals
is underway. These findings highlight the power of reverse genetics approaches and pave the way for improved
genetic management strategies to reduce mortality and enhance herd health in Abondance cattle. This project was
funded by APIS-GENE.
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Early Detection of Chromosomal Abnormalities in Cattle using SNP beadchip intensity data
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Chromosomal abnormalities frequently induce high mortality rate during gestation or after birth. Their early de-
tection is a major challenge for the industry and breeders. The AnEmBoV project aims to identify chromosomal
abnormalities, both in in vitro produced embryos (IVP) within selection programs and in calves for herd renewal,
to prevent genetic defects, improve fertility, and minimize economic losses and unproductive periods. To pro-
vide an early diagnosis solution, we developed a methodology for detecting chromosomal abnormalities based
on intensity data from genotyping arrays used in genomic selection. This approach enables the identification of
chromosomal anomalies in both embryos and calves, distinguishing individuals with aneuploidies or structural
rearrangements. A total of 192 IVP blastocysts were produced and few cells from each embryo were biopsied for
genotyping. Five embryos were excluded because of low call rates. By analyzing signal intensity (Log R Ratio or
LRR) and B allele frequency (BAF) data, we identified aneuploidy for 26% of the IVP embryos with 1 haploid,
11 triploid, 25 monosomic, 8 trisomic, and 3 tetraploid. We then tested various indicators to estimate the status of
each chromosome for each embryo. While genotyping quality can affect detection, we have adapted our approach
to different types of aneuploidy and have been able to make reliable predictions. Based on these results, we are
currently developing an aneuploidy detection pipeline for genotyped embryos within genomic selection programs.
Additionally, we applied this methodology to known cases of bulls carrying chromosomal rearrangements that
induce partial aneuploidy in their offspring. Through intensity data visualization, we confirmed the chromosomal
status of their progeny, which had previously been predicted using haplotype analysis, even in cases involving
genomic regions as small as 2Mb. An automated pipeline is in development for detecting partial aneuploidies and
deletions in breeding candidates. The AnEmBoV project is funded by APIS-GENE.
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Copy number variations among draught and milk type zebu cattle of South Asia by whole genome
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Copy number variations (CNV) arise from losses or gains of DNA fragments and they significantly explain ge-
netic and phenotypic diversity. This study aims to uncover CNV among draught and milk-type Zebu cattle breeds
of South Asia that potentially contribute to differences in production potential and adaptation to local conditions.
Asian Zebu is recognized for their ability to thrive in harsh environments, tolerance to tropical heat, and higher
resistance to diseases and tropical vectors. We generated 40 short-read paired-end whole genome sequences on
Asian Zebu cattle and used an additional 20 from publicly available sources. The samples comprised 12 breeds
from five countries (Pakistan, India, Sri Lanka, Myanmar, and Cambodia) located in South Asia. An average
coverage of 20x per raw sequence data was generated in addition to 20 publicly available sequences. Quality-con-
trolled reads were aligned using the recently generated Bos indicus reference genome (NCBI Bioproject Acces-
sion No. PRINA897888) and the output sequence was used as input for CNV analysis. The read-depth approach
of CNVpytor software was used. A large number of deletions and insertions of different lengths were identified.
We identified overlaps with genes, many of them related to metabolic pathways and tropical adaptation. In con-
clusion, we present the distribution and diversity of CNV in South Asian Zebu cattle populations and our results
indicate their significance to genetic differences between draught and milk-type breeds.
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Long-read Pangenome of Holstein Cattle to Resolve Difficulties in Simultaneously Calling Structural
Variations and SNPs
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With the advance of long-read sequencing, structural variations (SVs), in addition to SNPs, are increasingly
detected and studied in populations of agriculturally important species such as cattle. The calling and genotyping
of SVs and SNPs however may interfere with each other, causing artifacts such as spurious SNPs, especially in
highly variable regions such as immune genes. We therefore sequenced samples obtained from Holstein cattle us-
ing Nanopore long-read technology, assembled their genomes into a pangenome graph and studied how SVs and
copy number variations (CNVs) affect the calling and genotyping of SNPs. For a preliminary test, we constructed
a pangenome graph for a part of Chromosome 18 from 12 individuals using the minigraph-cactus pipeline. Initial
findings reveal that the density of SVs coincides with the density of SNPs that are difficult to call, mainly in the
tail of the chromosome (58-65MB). The reasons for SNP calling errors and difficulties appear to be complex and
multi-faceted. One of the most likely causes is that when there are two or more copies of a sequence segment, the
read counts supporting two alleles in the same individual strongly deviate from 1:1 ratio, which would behave
neither like a homozygote or a heterozygote for the SNP caller. The preliminary results suggest that pangenome
graphs allow to better resolve by now understudied regions of the genome and contribute as a solution to the
missing heritability problem.
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L. G. Albuquerque?, M. E. Z. Mercadante23

I Department of Animal Sciences, Purdue University, 47907 West Lafayette, United States, 2 School of Agricul-
ture and Veterinary Science, Sdo Paulo State University, 14884-900 Jaboticabal, Brazil, 3 Beef Cattle Research
Center, Institute of Animal Science, 14174-000 Sertdozinho, Brazil

Transmission Ratio Distortion (TRD) describes deviations from Mendelian inheritance in which alleles are trans-
mitted at frequencies differing from the expected 50%. This study aimed to i) identify genomic regions exhibiting
TRD in Nellore cattle (Bos taurus indicus); ii) detect TRD regions potentially carrying semi-lethal or lethal
alleles; and iii) investigate candidate genes and conduct functional genomic enrichment analyses to uncover bio-
logical processes and metabolic pathways. A genomic dataset comprising 3,351 animals and 612,154 autosomal
SNP markers (ARS-UCD1.2 Bos taurus genome assembly) was analyzed using TRDscan v.2. TRD effects were
assessed through allelic (overall and parent-specific) and genotypic (additive and dominance) parametrizations,
with regions showing effects > |0.20| and > 1,000 underrepresented offspring classified as potentially harboring
lethal alleles. A total of 37,783 SNPs and 174,190 haplotypes exhibited TRD across 1,249 genomic regions (802
Overall TRD, 191 Parent-Specific TRD, and 256 Genotypic TRD). Among these, 73 allelic and 30 genotypic TRD
regions were identified as potentially carrying lethal alleles, with the most affected region showing up to 1,374
underrepresented offspring (BTA29, 35.28 — 35.48 Mb). Functional genomic analyses revealed 2,265 candidate
genes, 200 significant Gene Ontology (GO) terms, and two pathways related to embryo development, morpho-
genesis, and growth regulation. These findings highlight the relevance of incorporating TRD information into
genomic selection strategies to improve productivity while minimizing the propagation of deleterious alleles af-
fecting reproductive success and embryo viability in Nellore cattle. This study was supported by FAPESP (grants
2017/10630-2, 2017/50339-5, 2021/11922-2, 2022/11852-7, 2023/11176-4, and 2024/01909-7).
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Incorporating Breed-Specific Recombination Maps in Selection Signature Analysis of Cattle Breeds

N. Abdollahi Sisi', D. Wittenburg’, H. Schwarzenbacher?, F. Seefried3

I Forschungsinstitut fiir Nutztierbiologie (FBN), Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germany, 2 Zucht-
data GmbH, Dresdner Strafe, 1200 Vienna, Austria, 3 Qualitas AG, Chamerstrasse 56, 6300 Zug, Switzerland

Recombination and selection are key evolutionary processes shaping genetic variation in livestock populations.
Recombination promotes genetic diversity by breaking associations between alleles, thereby reducing linkage
disequilibrium (LD) across the genome. In contrast, selection can lead to extended LD regions by driving the
rapid increase in frequency of beneficial alleles. To improve the accuracy of selection signature detection, we
constructed breed-specific recombination maps for eight cattle breeds using LINKPHASE3, separately estimat-
ing recombination rates for males and females. We analyzed genotype data from these breeds, with sample sizes
ranging from 4,181 to 367,056 individuals. Our results show that males display higher recombination rates across
all cattle breeds. The resulting maps spanned 26.64-29.63 Morgan in males and 23.10-25.62 Morgan in females.
These maps were included in selection signature analysis using the rehh package. Our analysis identified genomic
regions under selection, revealing breed- and sex-specific differences in selection pressure. Functional annotation
of these regions uncovered candidate genes associated with economically important traits, highlighting their po-
tential role in breed-specific adaptation. Additionally, we will investigate the advantages of using breed-specific
recombination maps compared to a consensus map to assess their impact on selection signature detection. These
findings emphasize the importance of incorporating breed-specific recombination maps into selection signature
analysis to better understand the interplay between recombination and selection in shaping genetic diversity. Key-
words: Cattle breeds, recombination map, recombination rate, selection signature

Session 85 Poster 33

Further characterization of the structural variant upstream of the KIT gene underlying head
depigmentation across a diverse panel of cattle breeds

V. Sorin', M. P. Sanchez!, L. Drouilhet?, G. Tosser-Klopp?, M. M. Naji', D. Boichard', H. Pausch3, M. Boussaha', A.
Leonard3

I INRAE, Université Paris Saclay, INRAE, AgroParisTech, GABI, 78350 Jouy-en-Josas, France, 2 INRAE,
Université de Toulouse, INRAE, GenPhySE, 31326 Castanet-Tolosan, France, 3 ETH, Animal Genomics, ETH,
8092 Zurich, Switzerland

A previous study based on a taurine pangenome uncovered a structural variant upstream of the KIT gene associat-
ed with depigmentation in white-headed cattle. In this study, we aimed to deepen our understanding of this region
by analysing a collection of 80 genome assemblies from 20 different cattle breeds, including several not previ-
ously investigated. Using a combination of complementary approaches, we constructed a 2 Mb pangenome graph
encompassing the KIT gene and the depigmentation-associated region to investigate the spectrum of structural
variations within this region. Our analysis revealed a more fragmented structure than previously reported, mainly
due to the inclusion of a larger number of assemblies (80 vs. 24) with varying sequencing technologies’ quality
(CLR and HiF1i). Despite this increased complexity, the identified structural variant’s alleles closely mirrored
those reported in earlier study and depicting clear segregation of the population into two distinct groups. The first
group includes breeds characterized by a white-headed phenotype and the second group contains all non-white
headed breeds. We further validated this structural variant by aligning short-reads to the pangenome graph and
genotyping several hundred animals for this structural variant. Our results provide new insights into the genetic
mechanisms underlying head depigmentation in cattle and demonstrate the power of pangenome-based analyses
for detecting trait-associated structural variations. This research was supported by funding from the Agreenium
programme, with contributions from the Biosphera Graduate School, the ABIES doctoral school, the INRAE
Animal Genetics division, and the INRAE GBOS team from the GABI department.
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Metafounders and accuracy of genomic prediction in tropical dairy herds for milk yield

E. Negussie!, M. Lidauer?, I. Stranden’, S. Meseret?, B. Jufar3, G. Gebreyohanes?, M. Hassan?, O. Mwai2, R. Mrode?
I Natural Resources Institute, Tietotie 4, 31600 Jokioinen, Finland, 2 ILRI, Naivasha Rd, Box30709 Nairobi,
Kenya, 3 LDI, Kality, Box22692 AddisA, Ethiopia

In smallholder dairy production systems, the limited use of artificial insemination results in a data structure with
limited genetic connectedness between herds and thus separating the genetic and environmental effects is chal-
lenging. The lack of efficient performance recording systems results in sparsely recorded data and incomplete ped-
igree information, leading to less accurate or biased genetic evaluations. For genomic evaluations, it is crucial to
assess the impact of missing pedigree links and methods to account for unknown parents, especially on data from
smallholder dairy production systems. The aim of this study was to assess the impact of modelling metafounders
(MF) instead of unknown parent groups on the accuracy of single-step genomic prediction. Data were from the
Ethiopian national dairy cattle recording and extracted from the ILRI database. The data contained 246,291 test-
day milk yield records from 33,653 dairy cows in 13,266 herds and the pedigree had 143,000 animals. In total,
6,876 animals were genotyped, and 4,200 cows had genotypes and phenotypes. After cleaning and quality con-
trol, 38,344 SNPs were used in the analysis. The MF approach with four MFs was used. The relationships within
and between the MFs were modeled by a gamma matrix (I'). Repeatability test-day animal models were used.
Pedigree BLUP (pBLUP), single-step genomic model (ssGBLUP), and ssGBLUP with MFs (ssGBLUP_MF)
were used to analyze the data. Models were compared using the Legarra-Reverter (LR) validation approach, with
two validation animal cohorts born between 2019-2020 and 2020-2021. The LR regression coefficients varied
between 0.86 and 0.89 for pBLUP, 0.98 and 0.99 for ssGBLUP, and 1.00 and 1.01 for ssGBLUP_MEF. Prediction
accuracy ranged from 0.31 to 0.33 for pBLUP, 0.61 to 0.62 for ssGBLUP and from 0.77 to 0.79 for ssGBLUP_MF
for the two groups of validation animals. Compared to other models, ssGBLUP_MF showed the least bias in
genetic trends and the least inflation in predictions, suggesting the suitability of the MF approach in handling
unknown parents in genomic prediction in tropical dairy herds.

Session 20 Poster 15

The youth and animals: psychological benefits from interacting with pets
E. Stojanovic1, B. Peji¢1
! Academy for Human Development, Psychology, Terazije 34, 11000 Belgrade, Serbia

The positive aspects of pet ownership are widely known, and their popularity contributed to a lot of research.
Previous research shows multiple benefits from the presence of pets in people’s lives, and in this paper we exam-
ined how much interaction with pets contributes to the psychological well-being of the youth. The intent was to
establish in which aspects does interaction with pets contribute the most, as well as whether the type of pets they
own influences their emotional well-being in any way. In this research, there were 100 participants, all students
at the University of Belgrade. Participants filled out the Pets Questionnaire, which was purposefully designed for
this research. The questionnaire has 32 items, which are given in the form of a 5-point Likert scale, and it mea-
sures five dimensions: Activity, Emotionality, Empathy towards people, Empathy towards animals, and General
attitude towards animals. The results indicate that interaction with pets has multiple benefits for the psychological
well-being of the youth. Pets contribute to young people changing their relationship with themselves, others, and
especially towards animals. They also contribute to developing an overall positive attitude and empathy towards
animals. Results also show that interaction with dogs contributes to activity and empathy towards other animals
and people much more than interaction with cats. Dog owners are more active, organized, creative, successful,
and responsible than cat owners. They pay much more attention to their attitude towards animals and to other
people’s attitudes as well; they are much more likely to help an animal in need, and to fight for a more positive
attitude about animals in their surroundings. On the other hand, cat owners are more sensitive to animals and
their problems in general, that is cat owners have a better attitude towards animals. Obtained results confirm that
the presence of pets in the lives of the youth has multiple positive psychological benefits. In a time where people
are less social and digital communication is much more prevalent, the importance of pets in strengthening social
relationships and spreading positive influence becomes more important than ever before.
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